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NOTE.—General Articles, Correspondence, and Companies’ Meetings are indicated by heavier type (thus, 290) than the Notes 
and Business Notes, references to which are shown by light type (thus, 290). 
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Accidents, 19, 30, 55, 67, 139, 211, 239, 247, 277, 283, 
355, 361, 428, 460, 480, 400, 519, 530, 558, 565. 594, 
631, 666, 745, 775, 843 t89; also see "Tramway 
Cases" in LEGAL JNTELLIGENCE ; also ELECTRIC 
TRACTION 


Accunrülators, eto. : | 
Bijur Battery, (ће, 237, 676 
Colston, The, 232 
at Dumfries Electricity Works, 9 
at Enficld Klectricity Worke, 258 
Questions and Answers on, see TECHNICAL 
PROBLEMS, ETC. 
Selenium Cell, A New, 351 
Standard Cells, 74 
for Traction, 253, 270 
Tudor, 258 
at Wycombe Electric Light Works, 535 
Also see under PUBLICITY 


Ac'and, R. L, Extension of Elect:icity Supply to 
nud. fatricts, 897 

Adams's 35-b.p. Lift Controller, 304 

Addres:es, New, or Change of, see Removals " 

Alloys, Properties of. 145, 433 

Alteinating-Current Fi equencles, 293 

Alternating-Current Nu-Voltage circult-Breaki: g 
Apparatus, 647 

Alternating - Current Rectifiers (R. T. H), 361 

Altervating-Current Traction, E. Graves, 191 

Alternators, зе DYNAMOS, ETC 

Aluminium, 73, 255, 523, 568 

Application of Electricity to the Working of 
каптау Points and Signais, L. de М. Ө. Ferreira, 


Applications for Patents, see each issue 

Appointments, 529, 846; also se e '' Personal” in each 
ssue 

Appointments Vacant, see each issue 

A Pprepiicesnip; J. Parsous, 221 

Archibald, R D , Polyphase Induction Motors, 728 

Arc, His ing Point of the Metallic, 710 


Arc Lamps: 
Beck, The, 271, 307, 718 
Carbons, Measuring Straightness of, 713 
Ediswan, 395, 445, 545 847, 848 
Flame Arc Lamps, 202, 219, 718, 812 
High Power, 132 
Kohinoor, The, xix , Jan. 11 
Long Flame and Chemical, W. R Ridings, 202 
Magnetite, 497 
Mercury Vapour, 217, 219, 433, 530, 605, 655, 712 
Moore Tube, 712 
at Springfield, Ohio, 189 
Winch, A Self-3ustaluing, 304 
Also see under PUBLICITY 


Arnold, Mr. B. J., Accident 0, 345 

Assessment of Warehouse Psopurdy, 397 

Auckland Electricity Works? 637 ? 

Automatic Crave Controilers»96 • 

Automobiles, 41, 68, 69, 120, 255.2271, 289, 392, 393. 
435, 630, 703, 810, 842, 843 »* 

Aututransfurmers, 2 9..6 

B.* fe, 

Baily, Е. G., and W. HF“ N., Сюрбюупе, Some 
Phenomena of Commutatien, «4 es 609 

Bartling, Captain N, Kxpetiments onthe Magnetic 
Character of Vessels, 703% „ — *e,, 

Bastian, C. O., ey Léa ‘ihg-ia* duct r for 
Electric Lamps, £33, F 

Beck Flame Are Langp iae gat: 807718 

Bibbins, J. R., Ion, $f:ienos? etc., of Gas 
Power Plaut, 20,44 ** AD. өөө 

Bilis, The Power, stt PewrR&upbpLE, ET. 

Blackpool Coal Copas, ®5 2°°°°* 
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Board of Trade Ac Avily, Me. p МИС к 
Boilers : 7 75 „„ 


. . eee 

at Auckland Eluctriclty Werke, . 

Belfast Beplusion деч ту etes . 

at Brownlow HNI WorkltAt 799 ** * 

at Colwyn Bay El. ctrictts N. rk £25 

at Dumfries Electricity Works, 9 6° • 

Economies, 75 i: 

and Fuel Kcuomy, II ly eMpkwel!, 61 

at Gravesend Klectricity Works, 3.0 

for Monte Video ашина Station, 612 

at Shanghai Electricity f Es, 645 

at Springfleld (Ohio) Eleoneity Works, 186 

at Sulphide Corporatiorfe Werks, 222 

at Windsor, etc., Compabꝭ T Works, 822 
Boosters, see DYNAMoS, Me: 
SECOND ot Electrical Machinery, L. Fuster, 326, 


Bright, C., Radio-Telegraphic Notes, 238 

Bristol and Municipal Trading, 275 

B.T.H. Petrol - Llectiic Systew for Commercial 
Vehicles, 333 

British Trade Abroad, 669 

ник G. M., Electrically-Driven Rolling Mills, 165, 


Brown, H. G., he Track Circuit as lustalled on 
Steam Railways. 26 

Brushes, see DYNAMUS, ETC 

Burstall, Н. K. J., and J. S. Highfield, Upkeep 
Charges of Largs Generating Sets, 866 

Business Changes, etc., 55, 668 


C. 


Cables, Early Submarine, 184, 257, 435, 529 


Calcium Carbide, 741 


Calendars, 32. 284 


Canvassing of New Consumers, 272, 507 
Casebourne and Co.'s Cement So% s, 681 
Catalogues, 596, 704. 7 


74 
Central Station Supply Economics, A. M. Taylor, 


266, 509, 338, 38), 449, 465 497 


Chesp Power supply by Municipalities, C. E. C. 


Shawfield, 899 


поташ South Lonlon Railway, Extension of, 678 
Cleghorne, W. Н. S., and Prof. Baily, Some Pheno- 


mena of Commutation, 24 


Clerk, D., Limits of 1herma! Efficiency of Internal- 


Combustion Engines, 544 
Clydebank Dock, The New, 584 


Cohen, В S8, and G M. Shepherd, Trlephonic Trans- 


. mission Measurements, 692, 731, 781 

Colchester Electric Sopply Coutracts, 891 

Colwyn Bay Elect icity Works, A. R. Tudman, 825 
Commercial Motorcar Exhibition, 239 

Coma utators, see DYNAMOS, ETC. 


Companies’ Meetings, Reports, etc : 
Afrícau Trans-Contineutal Telegraph, 312 
Anglo-American Telegraph, 176. 208, 242 
Anglo-Argentine Tramw ys, 517, 907 
Anglo-Malay Rubber, 663 
Arizona Cupper, 244 
Ascot District Gas, etc , 234, 625 
Aucklind Electric Tramways, 627, 838 
Australia, Klectric Lighting and Traction of, 388 
Kahcock and Wilcox, 554 
Bahia Tramway ete, 283 
Baker-street and Waterloo Railway, 208, 212 
Bath Electric Tramways, 

Birmingham and Midiuud Tramways, 806 
Birmiogham Tramways, City of, 554, 626 
Hournemouth, etc , • lectric Supply, 356, 583, 488 
Brisbane Electric Tramways Iuvestuent, 595, 700 
Bristol Tramways, 173, 207 

British Aluminium, 627, 770, 839 

British Columbia Railway, 557 

British H)-ctric Traction, 853, 878 

British Klectric Trausformer, 513, 553 

British Tnsulated and Helsby ‹ ables, 387, 423 
British Westiogho'ise Electric, etc , 64. 100, 493 
Brompton, etc., Klectric Suppiy, 352, 387 
Browett, Lindley, and Co , 388 

Brush klectrical Regiueerli р, 699, 763 

Buenos Ayres and Belgrano ‘Tramways, 552, 652 


Buenos Ayres Grand National Tramways, 29, 156 


211 
Kuenos Ayres New Tramways, 29, 211, 244 
Burgess Will Electric Light, 208 


Calcutta Electric Supply, 67, 175, 283, 455, 595, 626 


Calcutta Tramways, 553 

Callen Jer's Cable, etc., 639, 805 
Caliender's H spital Fund, 14« 
Cambridge Kiectric Supply, 552 
Canadian General Klectric, 555 
Carlisle Tramways, 28 ', 586 

Central Klectric Supply, 209 

Central London Railway, 139, 175, 207 


Че шв Cross, ct :., Electricity Supply, 232, 311, 


Chatham, etc., Light Railw.y, 234 

Chelssa Klectricity Supply, 28). 284, 515 
Chiswic « Electricity Supply, 693 

City of London Electric Light, 248, 3:0, 425 
City aud south Loudon Hallway, 105, 137, 172, 554 
Colombo Tramways, 557 

Cork Electric Tramways, etc , 424 

County of London #lectric Supply, зго, 351, 386 
Coventry Tramway, 532 

Craig park Electric Cabla, 699 

Cuba submarine Telegr wh, 554 

Devonport !ramways, 438 

1 irect Spanizh Telegraph, 387, 456 

Direct Unit.d States Cable, 194. 137, 173 
Dublin and Lucan Railway, 175, 282 
Dublin United іга • ауз, 105 175, 243 
Dudley, tte., Electric 1racti n, 592, 625 
Durham Е.:есігіс Power Distributi n, 55! 
Kastern Extension, etc., T-legraph, 631, 663, 735 
Eastern Telegraph, 137, 172, 627, 663, 
Kdmuudson's Rlecteici! y, 105 

Riectric aud Genrral luvestment, 878 
Electric Supply, 207 

Klectric Traction of Hung Kong, 735 
Electricity supply of Spain, 9,7 

t mpire Electric Light aud Power, 357 

Et: uscan Copper E.tates, 6 

Kolkestone Electr'city supp!y, 425 
General Klech ic, 193 

Genera! El. сігіс of Amarica, 747 

Geneva Tramways, 594, 881 

Ulobe Lelegee pu aud Tru t, 704. 878 

Great №. rt^ern and City Ratiway, 173 


Great Northern, P.ccidilly, and Brump:on Rail- 


way, 243, 278 
Great Northern Telegraph, 522, 662 
Greenock, etc , Tr-mways, 421, 489 
Guildford hKlectricity Supply. 4:8 
Harrow Electric Light. £92, 662 
Hart Accumulator, 53? 
Hastings etc , Tramways, 425, 455 
Henley s, W. I., Telegraph Works, 290, 234 
Hove Klectric Lighting. 352 
Huelva Gas and Electricity, 425 
Imperial Tramways, 173, 207 


91935 


Com ies Meetings, eto. (continued): 
Indian Electric Supply, etc., 997 
India Rubber, ete., 877, 882 
Indo-European Telegraph, 555, 625 
Isle of Wight Electric Light, etc., 424 
Italian Edison, 849 
Johnson and Phillipe, 518 
Kalgoorlie Electric Power, etc., 550, 591, 704 
Kalgoorlie Electric Tremways, 487, 554 
Kensington, etc , Electric, 280, 319 
Kent Electric Power, 1:6 
Kicderminster Electric Traction, 517 
Lanarkshire Tramways, 208 
Lancs and Yorks Railway, 207 
Lancs, United Tramways, 5:4 
Leamington, etc., Electrical, 735, 769 
Lisbon Electric Tramways, 810, 878 
Liverpool Overhead Railway, 139, 208, 245 
London, Brighton, and South Coast Railway, 207 
London Electric Supply, 212, 215, 313 
London United Tramways, 312, 349 
Madras Electric Supply, 810, 906 
Madras Tramways, 30, 211, 282, 354, 422, 490, 557. 


831 
Mansfeld Tram ways, 424 
Marconi's Wireless Telegraph, 320 
Mather and Platt, 279 
Merthyr Electric Traction, etc, 518, 554 
Metropolitan District Railway, 211, 279 
Metropolitan Electric Supply, 351, 423 
Metropolitan Electric Tramways, 457, 488 
Metropolitan Raliway, 105, 137, 172 
Mexico Light and Power, 284, 388 
Midland Klectric Power Distribution, 663 
Mitterberg Copper, 896 
Montevideo Blectric Tramways, 840 
Mountain and Gibson, 595 
National Electric Constuction, €26, 661 
Nati mal Electric Supply, 211, 248 
National Telephone, 212. 213, 213 
Newcastle and District Electric Lighting, 512, 35) 
Newcastle-upoa-Tyne Electric Supply, 351 
Newmarket Rlectric Light, 387 
Northampton Electric Light and Power, 280 
Nortn-Eastern Railway, 2 8, 243 
North Metropolitan Tramways, 207 
North of Scotlaud Electric Light and Power, 735 
North statfordshire Tramways, 907 
Norwegian Hydro-Eleciric Nitrogen, 55 
Nutting Hill dlectric Light, 247, 279, 51 
(ldham, etc., Tramway, 518 
Oriental Telephone, etc, 522, 555, 882 
Oswestry Electric Ligh: ing, 769 
Oxfo d Electric, 283, 
Pecbles, Bruce, and Co., 516 
Perth Electric Tramways, 592, 662 
Potteries Electric Traction, 554, 591, 630 
Primitiva G.s and Electric, 522 
Pulford Bros , 830 
Rand Central E.ectric Works, 457 
Ravgoon Klectric Tramway, etc., 518 
Reading Rlectric Supply, 625 
Rhodeala opper, 593 
Rio de Janeiro Tramways, etc., 806 
Kothesay Tramways, 425 
а ‘1 ames’s and Pali Mall Electric Light, 176, 208, 


1 
Salisbury Electric Hight, 424 
Saunders and Co., 58 

Scarborough Electric Supply, 280, 314 

Sheerness, etc, Klectric Power, etc., 810 

Bimplex Conduits, 212 

E Markets Electric Fupply, 208, 278, 423, 


South London Electric Supyly, 212, 424, 488 

South Metropolitan Klectric Light and Power, 247. 
279, 515, 390 

South Metropolitan Electric Tramways and 

bt‘ na. 906 

South Staffo. азге Tramway, 735, 769, 881 

South Wales Power, 61 

Submarine Cable Trust, 665, 698 

Sunderland District Electric Tramways, 425, 456 

Swantea Improvements, etc , 626 

Telegraph Construction, etc., 279, 313 

Telephone «f Fgypt, 882 

Tynemouth, etc , Klectric Traction, 389, 424 

Uni ed Klectric tramways of Montevideo, 877 

Urban Electric Supply, 693 

Waterloo aud City Railway, 175, 242 

Wemyss Tramways, 626 

West African Telegraph, 665, 667, 735 

W- st Coast of America Telegraph, 663, 698 

West India and Panama Telegraph, 663 

West London and Provincia! Electric Supply, 699 

Western Telegraph, 355, 663, 845 

Westminster Electric supply, 176. 230, 314 

White, J. G., and Co., 907 

Wi'!aus and Robinson, 487, 498, 517, 662 

Wincrester blectric Light, etc., 4.6 

Wind or Electrical Installation, 455, 790 

Woking Electric Supply, 456 

Wolveroampton, etc , Tramways. 591 

Worcester Klectric Traction, 352, 423 

Yorkshire Electric Power, 208, 278 

Yo kshire (West Riding) Tramways, 843 


Companies, New, see each issue 
Com pani :s’ Stock and Share List, see each issue 
Companies’ Trattic Receipts, see sach issue 
Comparative Costs of Gas and Electric Lighting , 
Е. Ө. Kennard, 340, 5^3, 612 
бош Patent Specifications Accepted, see each 
ue, 


karapa Р кыт л а meet.“ INDEX. New Serien. 


Coen petitione, 225, 248 
Concerts, see toner. etc." 
Comverte а, see Dy RAMOS, KTO. 


Alternators in Parallel. 165 

Вес Arc Lump. 271, 307 

Rar „ 237 

Са vassing, \ 

Ce tral Station Supply Economics, 38) 

Charging for Electricity Supply, 128, 165 

Cheap Water lower, 6%. 691 

! op r Hewit* Lamps, 655 

Cramp Motor, The, 127. 199, 235, 271, 344, 379, 415 

Dectricaliy · Driven Hydraulio Lifts, 415 

Kiectro!ytic Lightning Arreater, An, 343 

Engipceriog Conference, 904 

Gas nee and Small Units, 656 

Genera) ) 

Greenwich Explosion, 19 

Irstrament Control Spriogs, 799, 855 

Lighting Teste, 513 

1 оодоо Coanty Council Power Bill, 91 

Magasine Pnees, 0 344 

Patente Protection Association, 415 

Plating and Br. log, 871 

L ко 966 —763, 793, 835, 871 
ucing Magnetic Leakage, 449 

Relays, 619, 655, 871 : 


“t atford Kiectricity Works, 656 
Sopply of Electricity to London, 903 
Testing Tbree- Wire Networks, 307 
Textile Mills, 271 

Trail ing ef neers, 19 
Tramways in t Kent, 129 
Variable Candle-Power Lampe, 20 
Victoria Valle Scheme, 20 

Wall Blackening, 129, 165, 199, 236 


Coventry Electricity Supply, 662; also see ELECTRICO 


L1. TISQ9 
Cow catcber, A Motor, 103 


Cramp, W., Magnetic Le and ite Effect in 
Electrical Design, 46, 82, 127, 199, 235, 271, 307 


Crane Controllers, Automatic, 96 

Crom} ton, Colonel, Modern Motor Vehicles, 217 

Cummins, C. P. C, Technical Training of El 
Artisane, 542 


Davey. H., aad О. Hawksley, Pumping by Steam 
Internal. Combustion 


Current in Detroit, 402 
Depreciation, R. Hammood, 582, 586, 616 


Det -t, Proiection and 3ale of Biectric Current in, 


R J. [eoman, 402 


Dinoera, etc, 105. 1S9, 233, 508, 16. 229, 361, 385, 


240. 192, 427, 429. 435 461, 492 
Direct-Current Beta г 


Arrestee. 765 
Domestic Illumination, Jan. 25 xiii. and Feb. 8 xxl 
рове) еза, C. E, Large Gas Power Planta, 157 
Dud jell, W. W., Signalling to a Distance, 45 
Dumirtes Ilecuicity Works, 9 
асое Railway Disaster, Report on, 67 
Dcunston-ce-Tyne Electrica] Flour Mil, 


Durtoall, W. P., and E. W. Hart, Petrol-Blectric 


Transmission for Road Vehicles, 120, 154, 192, 217 
Du: cb Capdela»ra, 515 
ру namnrmeters, Rotetive Output, 220 
Dypamometers, Webb's Viscous, 375 


Dynames, Motors, eto. : 
Alternating-Current, Frequency of, 293 
A't -Current Motor Starter. 


Patent), 2; 
Armatare Keactlon in Synchronous 

k. «ary Converters, B. T. McCormick, 547 
Armatare Teeth, Flux Density in, 854 
A rnold-La Cour Motor . 


792 
at Caschourne and Co.'s Cement Works, 681 


BI and South London Railway's Sub-Station, 


at (Clydebank Dock, 504 


at Cockle Creek Works of the Sulphide Corpora- 


tion, 222, 370 
at Colwyn Bay Electricity Works, 825 
Commutation, Some Phenomena of, 24 


C: mr utatot Connection. A New, 145 
Cs utator Sparking, 
. m poand- Wound Generator 


at Detroit Power - House. 402 
Dick- Kerr, 786 


Direct Current Design as influenced by 1oterpoles, 


Bupply, 717 


Engines, and Biectricity, 868 
Denman. B. J., Prod"ction aod Sale of Electric 


peocating Engines at 


Distzyibution, "the Needs for Cheaper Methods of, 537 
Dizon, С. М, А Permanent-Leak Water Lightning 
eg 


erbating ‚ 854 
Application of Motors to Manufacturing Plants, 
294 
Armatare - Controlling Device (B. T. H, etc., 
Motors and 


€ Motor, The, 45, 82, 1 156. 288. 271) 20% 
ramp ° Л ' C А 5 УУГ, 
3:3, . 415 


and Switchboards for Three-Wire 


Motors, ete. (continued): 

German lurbo-Alvervatur Plant, RE 

at Gravesend Electricity Works, 

Grounded Neutrals of star-Connected Alternators, 
111 

at Hanley Sewage Works, 858 

Imperial Motor Drivicg Unit, 74 

Induction Motor Characteristics, J. W. Rogers, 81 

Induction Motor with High Power Factor, 916A 

jo Italian Electrical Works, 380 

at Johannesburg Electricity Works, 658, 836 

at Keyham College, 147 

Kolben Tbree-Pbase lurbo-Generator, 118 

Lah meyer Variable-Speed Motors, 295 

{а Lancashire Cotton Mills, 164 

Large Generating Sets, Upkeep Charges on, 866 

Magnetic Leakage and its Kffect in Electrical 
Design, W Cramp, etc , 46, 82, 127, 199, 235, 271, 
307, 344, 180, 415 

Me suring Starting Currents of Motors, 817 

Mechanism of Power Transmission from Electric 
Motors, 4or 

for Montevideo Tramways, ¢09, 642 

for Motorcars, 120, 154, 19. „ 

Motor Driving Log Band Naw, 261 

Motor ulation, Lancashire Dynamo Company's 
Patent for, 326 

Motors, The Kxperimenta! fetermination of the 
Louees in, С. F. Smith, 576, 620, t50, 684, 740 

Motore, Notes on, A. H. McKay, 196 

at Mountain Ash Collieries, 

Ne*ton Dynamos, xxi, Jan. 11 

Parsons aod Laws Field Magnets, 498 

Pars ms Turbo-Alternator, ‘Vest of а 3,50)-kw., 687 

Peebies- Bragst ad - La Cour Converter, 116 

Polyphase Iudnction Motors, К. D. Archibald, 728 

Prevention of Sparking in Slaygl!e-Puase Motors, 818 

Prices of Continental “otors, 745 

Printing Motor Controller, 442 

Protection of Motors in Dusty Places, 710 

Questions and Answers on, see TECHNICAL 
PROBLEMS, ETC. 

Railway Generators Operated on Tbree- Wire Light- 
ing Service, 5 

Rapallon oe A Method of Preventing Spark- 
ng ln, 

Railway Motors, Losses in, 43; 

Resistance Leads for Commutator Motors, : 

Rosenberg Three-Wire Gen-rator. 638 

at Shanghai Electricity Works, 645 

Single Бае, 150, 189, 293, 469, 535, 818 

at Springfield (оно Electricity Works, 186 

at Rtratford Electricity Works, 606 

in Swedish Mines, 226 

Synchronous Motor Problems, Graphical Solutions 
of, W. Tatlow, 10 

Tbree-Phase, see '' Polyphase” 

Thury Dynamos, 416 

at Ticino Power Station, 114 

for Train Lighting, 345 

Tramway Motor Troubles, 39 

Triple Motor-Generators, 65 

Unique Motor Drive, An, 370 

Upkeep Charges on Large Generating Sets, 866 

Variable-Speed Motors, 295 

Vertical Frequency Changer Set, 182 

Weaver Air-Heating Motor, 691 

Westinghouse Motor Control, 889 

at Windsor, etc , Company's Works, 822 

Also see under PUBLICITY 


E. 


Earth Leakages on a Tbree- Wire Network, The 


Localisation of, W. A. Toppin, 575 


Electrio Lighting : 


at Aberdeen, 356, 492. 631, 775 

at Accrington, 213, 460, 524, 669 

at Acton, 139, 212, 704 

Advertising by, 253. 441, 474 

In Africa, 32, 176. 213, 253, 325, 492, 885 559, 565, 
596, 631, 632, 658, 663, 673, 753, 820, 856, 847 

at Ainsdale, 67 

at Airdrie, 105 

in America, s, 145, 186, 325, 126, 4co, 402, 534, 5€8, 


639 

"i АО; 704. 884 

n Argentina, 248, 522 

at Ascot, 244, 247, 225 

at Asbton, 356, 558, 910 

at Aspall, 846 

at Aston, 67, 247, 491, 522, 667, 812, 845 

at Athenry, 8:1 

at Audenshaw, 421 

in Australia, 247, 550, 588, 411, 591, 595 

in Austria, 3: 

at Ayr, 523 883 

at Baptry, 461, 845 

at Barking, 775. 811 

at Barnsley, 668 

at Barnstaple, 774 

at Bath, 254, 206, 320, 812 

at Batley, 846 

at Battersea, 68, 140, 249, 465, 607, 848 

at Beckenham, 67, 177. 320, 668 848 

at Bedford, 176, 319. 596, 739. 884 

at Belfaat, 139, 225 235. 4fo, Єзї, 668, 912 

at Bermondsey, 89, 140, 147, 213, 247, 283, 319, 560, 
845, 884 

at Beverley, 558 

at Bexhill, 320, 596, 667, 811, 846 

at Bexley, 32. 493 

и for, s, 28, 111, 149, 362, 419, 455, 622, 771, 801, 


at Birkenhead, 845 

at Birmingham, 104. 284, 595 
at Blackpool, 67, 585, 7c4 

in Bolivia, 631 

at Bolton, 67, 522 

at Bournemouth, ros, 388, 483, 847 
at Bradford, 104 

at Brandon, 705 

at Bray, 212 

in Brazil, 3: 

at Bridgend, 428, 91: 

at Bridlington, 630 


at Brighton. P de $589, 631, 668 
425, » 465 


at Burnley, 213 

at Burslem, 104, 741 

at Barton, 667 

at Bury, 67, 390, 539, 667, 811, 846, 913 
at B ‚ 248 

at Camberley, 390 

at Camberwe,l, 248, 559, 595 

at Cambridge, 741, 774 

in Canada, 497, 522, 529, 032 

at Canterbury, 8:2, 847 

at Cardiff, 176, 185, 321, 884 

at Carlisie, 390 

at Carmarthen, 218 319, 560, 776, 912 
at Chelsea, 290, 31 

at Cheltenham, 213. 357, 492, $24, 811 
at Chesterfield, 845 

at Coester, 740 

at Chichester, 596 

in СМоа, 645, 774 

a’ Chiswick, 585 

in ne City (London), 100, 208, 278, 360, 425, 491, 


at Clacton, 248, 390, 774 

at Cleckheaton, 911 

at Cionakilty, 775 

at Clones, 320 

at Coatbridge, 422, 43; 

at Colchester, 32, 248, 391, 523, 668, 812, 89: 
at Colne, 357, 491, 631, 811 

at Colwyn Bay, 825 

Companies’, see COMPANIES’ MERTINGS 
Contracts for, see TENDERS 

at Cork, 248, 424, 811 

of Country Houses, 7 

at ho E 104, 176, 285, 356, 391, 428, $96, 631, 


at Crewe, 848 

at Croydon, 213, 391, 632, 885 

in Cuba, 76 

at Dalkeith, 28 

at Darlington, 67, 248, 846 

at Dartford, 32, 140, 284, 428 

at Dartmouth, 32, 8:2 

at Denny, 740, 811, 884 

at Derby, 212, 356, 492, 669, 811, 912 

at Devunpe rt, 491 

at Dewsbary, 668, 845 

Domestic Illuminauion, Supplement Jan. 25, xui. 

at Dover, 356, 668 

at Dublin, 319, 667 

at Dudley, 848 

at Dumfries, 9 

at Dundee, 176, 285, 289, 560, 673, 704, 776, 847 

at Dunfermline, 596, 740 

at Durbam, 668 

at Ealing, 67 

at Esstbourne, 105, 355, 774, 812 

at East Ham, 356, ES 704 

at Eccles, 491 

at Edinburgh, 428, 460, 632 

at Egham, 140 

at Egremont, 491 

at Enfield, 258, 284 

at Epsom, 491, 560, 741, 883 

at Erdingtun, 356, отт 

at Erith, 249, 523, 32, 846 

at Exeter, 105, 442, 493, 774, 913 

at Fatlewortb, 213 

at Falkirk, 63: 

at Fen'on, 176 

at. Finchley, 704, 740 

in Fintand, 176 

Fittlugs fer, see PUBLICITY 

at Fo'esh!ll, 460 

at Folkestoue, 425 

in ише, 363. 3/8, 481, 555, 811, 846 Я 

at Fulham, 105, 139, 249. 321, $96, 667, 812 

Ж das, 448; 465, 540, 278. 812 be 

at Ga’esheay, 104 

at Glilingham, 248, 461, 70 

at Glasgow, 364, 428. 460, 5, 668, 763 

at Gloucester, 633, 846 

at Goole, 63: 

at Gosport, 105 

at Govan, 285 

at Gravesend, 33), 428, 704, 775 

at Greenock. зог 

at Greetland, 32 

at Grimsby, 140. 177, 285, 465, 492, 632, 705, 845 

at Guildford, 958 

at Goisborough, 391 

at Hackney, 595 

at Halifex, 67, 283, 355, 391 

at Hamilton, 140 

at Hemmeremitb, 67, 141, 212, 428, 559, 631, 696, 
703. 768, g12 

at Hampstead, 357. 428, 461, 774, 845 

at fl «dawortb, 739 

at Harley, 177, 285, 428, 595, 776, 812, 858, 911 

at Н «rogato, 795 

at Harrow, 592 652 910 

at Hartlepool, 667 

at Hastings, 67, 355, 390. 595, 741. grt 

at Havaut, 213 

at Hendon, 32 55) 

at Henley, 67. 491 

at Heston, 168 

at Hes "all, 595 

at Hey wo. d, 105, 559 

at Moddesdon, 213 

at Hol born, 596, 667 

in Honduras, 631 

at Houghton le-Spring, 846 

at Hounslow, 217, 428, 

at Hove, 352, 383 

at Huddersfield, 321, 461, 739 

at Hull, 177, 399 

by шыде, 458 ; es 

ndia, 67, 176, 177, 212, 246, 283. 325, 597, à 

667, 740, 741, 774, 930, 906, 907 

Installations, J. Е, Smith, 275 
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Kleotrio Lighting (continued) : 
at Ipswich, vili., Jan. 11 

in Isle of Wight, 421 

at Islington, 105, 491, 559, 741, 668, 811, 910 

In Italy, 631, 632 

at Keady, 882 

at Keighley, 104 

at Kendal, 212 

at Kensington, 280, 349, 387 

at Kettering, 283 

at Kilmacolm, 775 

at King’s Lynn, 428, 704, 882 

at Kingston, 461 

at Kirkcaldy, 213, 428, 846 

at Kirkintilloch, 847 

at Lancaster, 49 

at Leamington, 735. 769 

at » 213, 284, 355 

at Lees, 911 

at Leicester, 176, 391 

at Leigh, 745 

at Lewisham, 105, 740, 812 

at Leyton, 32, 460, 774, gio 

at Limerick, 428, 492, 811 

at Liverpool, 196, 792 

at Llandrindod, 248 

at Llanhilletb, 460 

at Llansamlet, 527 

and London County Council, 67, 77, 124, 668 

at Long Eaton, 428, 522 

at Longton, 67, 524, 667, 845. 910 

at Loughborough, 67, 212, 668 

at Lowestoft, 67, 104, 391, $22, 558, 704, 846 

at Ludlow, 667 

at Luton, 67, 39^, 428, 492, 596, 630, 668, 705, 812, 882 

at Maidenhead, 67, 140, Per us 883 ; 

at Maidstone, 37, 460, $23 

at Manchester, 597, 775, 845 

at Mansfield 596, 11 

at Mertbyr, 518, 554, 812 

at Merton, 104 

at Middlesbrough 

at esbrough, 248, o, 8 

at Mirfleld, 775 кешен 

at Morecambe, 595, 812 

at Morley, 105, 560, 704, 845 

at Mossley, 559 

at Neath, 284, 882 

at Nelson, 67, 911 

at Newark, 176, 319, 911 

at Newbottle, 88- 

at Newcastle, 312. 350, 381, 704 

s Newmarket, 387 

al Newport, 140, 390, 491, 522, 631 

in New Zealand, 33. 637, S8. 

at Northallerton, 84 

at Northampton, 280 

of N.E R. Station, 460 

at Northfleet, 319 

at Norwich, 55, 284, 697. 884. gro 

at Notting Hill, 279, 315 

at Oban, 283, 882 

at Oldbam, 8:1, 882 

at Oulton, 846 

at Osweetry, 769 

Overhead Wires for, 125 

at Oxford, 387 

at Paddington, 104, 812 2 

at Penrith, 911 

at Pontypridd, 104, 390, 667, 811, 845, 853 

at Poplar, 176, 492, 558, 705, 821, 847, 884 

at Port Glasgow, 32 

at Portsmouth, 569, 740, 882 

a’ Portrusb, ото 

Provisional Orders, see Bills" 

at Radcliffe, 283, 491 

Railway Generatois Operated on Three - Wire 
Lighting Service, 5 

at Ravensthorpe, 705 

at Rawtenstall, 319 

at Reading, 626 

at Redditch, 775 

at Redruth, 559 

at Renfrew, 491 

at Rhondda, 741 

at Rhymney, 883 

at Richmond, 67 

at Rio de Janeiro, 781, 807 

at Rochdale, 597 

at Rotherham, 632 

at St. Albans, 705 

at St. Annes, 212, 247, 391, 555 

at St. Helens (I. W.), 911 

at St. Marylebone, 140, 212 283, 322, 356, 524, 625, 
631, 812, 910 

at St Pancras, 283, 320, 523, 668, 911 

at Salford, 31 

at Salisbury, 424 

at Scarbrough, 28), 314 

at Sheerness, 840 

at Sheffield, 3, 559, 775 

of Ships, 320, 493 

at Shrewsbury, 285, 811 

at Slough, 213, 790 

at Smetbwick, 427, 461 

at Southampton, 320, 391, 428, 845 

at Southend, 774 

at Southport, 705 

at South Shields, 811, 883 

at Southwark, 176, 212, 531 

In Spain, 425, 907, 911 

at Springfield, 356 

at Stafford, то, 811 

at Ntaly bridge, 283. 461 

at Stepney, 176, 218, 641, 669. 740, 774, 838, 846, 883 

at Stirling, 176, 774, 912 

at Stoke, 177, 319, 461, 590, 632, 774 

at Stoke Newington, 283, 428. 553, 739 

at Stratford-on-Avon, 558, 606, 855 

at Stretford, 346 

at Sunderland, 32, 140, 667, 812, 910 

at Swansea, 67. 177, 320, 524, 704, 811, 883 

at Swindon, 848 

at Swinton, 356, gro 

Switching Lighting Systems, 110 

in Tasmania, 819 

at Tauaton, 884 


INDEX. 


Electric Lighting (continued): 


at Teignmouth, 105 

and Telephone Wires, 145 

Tenders for, see TENDEKS WARTED 

at Tonbridge, 845 

of Tooting Beck Asylum, 68 

of Tralus, etc., 177, 246, 545, 581, 411, 452 

at Tunbridge Wells, 812, 882 

in Turkey, 491, 601 

at Twickenham, 885 

at Tynemouth, 176 

at Tyrone, 283 

at Uffculme, 596. 740 

at Wakefield, 428, 741 

at Wallsend, 428 

at Walsall, 140, 284, 631, 705, 740, 883 

at Walthamstow, 283 596, 668, 811 

at Walton-le-Dale, 845 

at Wandeworth, 171, 177 

at Warrington, 356, 524 

at Warwick, 735 

at Watford, 461, 597, 774 

at Wath, 428 

at Wednesbury 213, 811, 883 

at West Bromwich, 239, 460, 631, 704 

at West Ham, :40, » 255, 284, 321, 392, 397, 461, 
567, 596, 703 848, 912 

at West Hartlepool, 248 

at Westminster, 280, 514, отт 

at Weymouth, 140, 212, 284 

at Whaley Bridge, 775 

at Whitby, 67, 140 

at Whitefleld, 2349 

at Whitehaven, 104, 428, 559, 704, 884 

at Willesden, $58 

at Willington, 428 

at Winchester, 456 

at Windsor, 67, 68, 456, 790, 822 

at Wisbech, 285 

at Wishaw, 28, 

at Woking, 456 

at Wolverbampton, 465, 513, 522 

at Wood Green, 356 

at Woolwich, 1, à, 249, 481, 883 

at Worcester, 32, 139, 212, 213, 248, 846 

at Workeop, 774. 882 

at Worthing, 31, 460, 522, 559, 703 

at Wrexham, зт, 492. 774 

at Wycombs, 517. 

at Yarmouth, 847 

at York, 320, 492, 631, 669, 775, 911 


Blectrio Traction : 


at Aberdeen, 211, 490, 630, 805, 810 

at Accrington, 211, 665 

at Acton, 103 

in Africa, 211, 470, 558, 565, 601, 630, 688 

Alternate-Current, 191 

in America, 39, 53, 75. 256, 283, 355, 399, 433, 468, 
604, 639, 738, 748, 810, 892, 910 

Apparatus for Checking Gauge of Tramways, 720 

їо Argentina, 319, 517, 773, £07 

а. Ashton, 282 Р 

at Aston, 68, 69 667, 703. 773 

in Australia, 246, 355, 388, 427, 487, 492, 554, 592, 
662, 700, 810, 843 

at Bacup, 490, 665 

Baker-street and Waterloo Rall way, 28, 242, зто 

at Barrhead, 282, 427, 844 

at Bath, 68, 388, 629 

at Batley, 666 

in Bavaria, 459 

at Beckenham, 69 

at Bedford, 175 

at Belfast, 103, 225, 241, 283, 318, 427, 490, 520, 594, 
630, 666, 703, 769, Вто, 843, 883 

at Betbnal Green, 354 . 

at Bexhill, 702 

at Bexley, 31, 594 

Bills for, 5, тїт, 247, 283, 362, 384, 419, 455, 491, 520, 
529. 589, 622, 652. 695, 738. 771, 804, 835. 883 

at Birmingham, 21, 69, 100, 427, 554, 626, 629, 773, 


77% 

at Blackpool, 595, 665, 77 

Board of Trade Returns, 162. 164 

oo 104, 354, 392, 460, 594, 630, 665, 738, 773, 
1 


at Bournemouth, 246, 702, 844 

Bow Collector v. Trolley, 145, 437 

at Bradford, 139. 246, 355, 520, 594, 666, 703, 909 

Brakes, 16, 103, XXX., 282, XXXV., Xl., 601, 784. 910 

at brighton. 557, 594. 738, 872 

at Bristol, 173, 207, 275, 450, 490 

in British Columbia, 520 

in Buenos Ayres, 29, 136, 234, 520, 592, 630, 662, 738 

in Burma, 518, 557, 702 

at Burnley, 844 

at Burslem, 427 

at Burton, 666 

at Bury, 68, 460. 594, 665, 738, 739 

at Camberwell, 103, 246, 557 

at Cambuslang, 104 

in CAM 853 

at Cardiff, 283 490, 558, 630, 738 

at Carlisle, 280, 586, 427 5 

Car Wheels, Large v Small, 75 

Contra! London iallway, 173, 207, 491, 521, 844, 853, 

I, 910 

Charing Cross, Euston, and Hampetead Railway. 
30, 595. 773, 891 

at Chatham, 2 

at Cheater, 557 

in China, 521, 703 

at Chiswick, 738 

City and South London Rallway, 137, 172, 520, 554, 
557, 678, 690, 714 

at Clacton, 318 

at Colchester, 246, 811 

at Colwyn Bay, 211, 392 

Companies’ Meetings, see COMPANIES’ MEETINGS 

Companies’ Stock aud Share List, see each issue 

Contracts for, see TENDERS WANTED 

at Cork, 424 

at Coventry, 592, 595 

at Cricklewood, 774 

at Croydon, 480, 491, 530, 558, 594, 635, 665, 773, 
844, 882, 909 

at Darlington, 246, 428, 521 


P. to ' The lectrical Baginesr," 
June 28, 107. 


Electric Traction (continued) : 


at Dartford, 427 

in Denmark, 30 

at Derby, 30, 175. 354. 594, 630, 810 

at Devon port, ‚ 520 

at Dover, 4 

at Dublin, (75, 243, 282, 630 

at Dudley, 103, 139, 136, 241, 282, 592, 625 

at Dulwich, 103, 175 

at Dumbarton, 318 

at Dundee, 247, 355, 521, 594, 630, 739 

at Ealing: 703 881 

at East Ham, 459, 594 

in East Kent, 1 

and Kast London Rallway, :39 

at Edinburgh, зо, 69, 104, 175, 459, 521, 558, 739 

at Elland, 594 

El: ctro!ysis and Tramway Returns, 766 

at Erdington, 371, 408, 594 

at Erith, 246, 318, 520, 594, 773, 910 

at Freter, 139, 738 

in Finland, 9o9, 910 

in France, 774, 843 

at Gateshead, 282 

at Genoa, 702 

io Germauy, 16, 145, 437 

at Glasgow, 139, 283, 354, 427, 460, 520, 666, 811 

at Gloucester, 490, 810, 844 

at Gosport, 282 

and Great Bastern Rallway, 17 

and Great Northern Ruiilway, 

Great Northern and City Railway, 173, 421, 59) 

and Great Western Railway. 211, 733 

Great Northern, Piccadilly, aod Brompton Rail · 
Way, 69. 245, 278, 355 558 

in Greece, 103 

at Greenock, 424, 489 

at Greenwich, 520, 630 

at Heckney, 211, 354, 810 

in Haddingtonshlre, 844 

at Halesowen, 460, 8 10 

at Halifax, 68, 172 282, 354, 428, 629, 774, 782 

at Hammersmith, 69, 211 

at Hampstead, 81c 

at Hanley, 318 

at Hastings, 3:4, 425, 427, 456 

in Hertfordshire, 490 

at Heston and Isleworth, 103 

and Holbora Council, 520 

in Hollaod, 69, 333 

at Hong Kong, 

at Huddersfield, 318, 393, 594 

at Hull, 282, 392 

in India, зо, тоз. 175, 325, 520, 529, 993, 629, 738, 
739, 843, 881, 

in Isle of Wight, 318, 460 

at Islington, 103, 175, 460 

in Italy, 246, 6c2, 630, 637, 709, 891 

in Japan, 109 

Joiot Board for Bast London, Proposed, 585 

at Kew, 842 

at Kidderminster, 517 

at King’s Norton, 68 

at Kirkcaldy, 392, 739, 843 

at Lambeth, 246 

and Lancashire and Yorkshire Rallway, 207 

in Lancashire, 68, 175, 460, 490 

at Lancaster, 175, 490 

at Largs, 520 

at Leamington, 735 

at Leeds, 139. 282, $20, 594, 881 

Lega! Actions, see LEGAL INTELLIGENCE 

at Leith, 490, 665 

at Lewisham, 594. 811, 88r 

at Leyton, 211, 318, 557, 739, 773 

Lifting Jacks, тоз 

аб Lincoln, 490 

at Liverpool, 17, 30, 103, 162, 165, 208, 243, 247, 354, 
428, 491, 498 

at Llanelly, 103 

and London, Brighton, and South Coast Railway, 
207, 246, 558 

and London County Council, зт, 68, 69, 113, 175, 211, 
212, 282, 319, 543, 354, 428. 460, 490, 521, 558, 595, 
630, 666, 667, 703, 739, 855, 857, 881, 882 

at Londonderry, 882 

and London and North-Western Rallway, 3: 

and London, Tilbury, aud Soutbend Rallway. 18 

London United Tramway Company, 172, 312, 549, 
385, 63c, 738, 739, 881, 910 

at Longton, 68 

at Lowestoft, 69, 703, 844 

at Luton, 68, 318, 427, 460, 665, 738 

at Macclesfield, 246 

at Maidstone, 392, 520 

Maintenance of Pier Tramways, 79 

at Manchester, 64, io» 139, 175, 200, 246, 319, 354, 
392. 460, 491, 520, 580, 595, 702, 845 

at Mansfield, 424, 427, 459 

ас Margate, 77 

at Mertbyr, 318, 554 

Metropolitan District Railway, етт, 279, 5 2, 844, 
853, 881 

Metropolitan Rallway, 105, 137, 172, 459, 844, 853, 
881 

in Mexico, 520, 660 

and Middlesex County Council, etc , 64, 282, 355, 
457, 665, 666, 881, gro 

at Montevideo, 609, 642, 840, 877 

at Morecambe, 738 

at Morley, 520, 881 

at Morriston, 520 

v. Motor Omnibuses, 435 ; also see Automobiles 

at Naas, 459 

at Nelson, 68 

at Newcastle, 139, 171, 246, 354, 427, 557, 625, 666, 
773, 810 

at Newport, 140, 392, 520, 910 

in New Zealand, 247, 626, 910 

and North-Eastern Railway, 208, 245 

at Norwich, 590, 625 

at Nottingham, 211, 392, 427, 520, 703 

at Nuneaton, 665 

at Oldham, 518 

Overhead Equipment of, T. C. Thorn, 513 

at Oxford, 246 

at Paignton, 557 

at Paisley, 460, 666, 738 
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а: Penge, 175, 79 

а: Nerd. . 5 0 

Migr oun, 155 

ы Poot dawe, 520 

ы Pontypridd, quo 

ы Р гато, 3.8. 1. 621 

te Portage, 176 8 0, 

н tbe Pet office, 579, 506, 637 
tm tbe P. K wertes, 343 

21 Preston. 4.7 

Provtatooal orders, see '' Bills ” 

Ыы Pa. 1e . 

Bail (Herusatton, 77, 455 

Al „ +) 490 

at Rion ! ta, 211, «43 

Ii bes Mr., komarka 00, 603 

&i Mam nd, 739 

е: Ri 1e Janeiru, 781, 806 

ы Ж «ts lasle, „, 664 

a Rochester, 5:0, 547 

а K езгі (2) 

at R therham, 455, 630 

at K ttesay, 425 

in Ra. , 459. 743 

а: M Naryleouue, 211 

at w. Pencras, 14 666 

^efety of Overhead Wires (Lance! on), 3 

ы “ale. {2 

&' Sa ford, 104, 206. %, $95, 656 

Раз: 1:006 Device for Tramcars, 17 

et “ГБ. nete, с 0 

et ee. 3 yt, 427, 883 

al merten. Biv 

“tr je Pha con Кайевув, 8:7, 891 

Av, , ^ 9t wm and Tramways, ji 

et Witt. an, ton. 318 

muth Lancashire, 68, 460 
“ath poet, 70; 

south Shields, 68, 490, $94, 630 

*ogthwark, 343 

"cwn, zur, do 9с9. 910 

apen Valley, 64, 774 

stalyhridge. 49> 

Ate prey, 146, 843 

“trilog 6 

Noe, t75 

“tobe Newington, 831 

те uae 

Streatham, зс: 

Mretlurel, i54 

at Зог, ег! во, 212, 425, 456, 88r 
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Scperanonstion of Tramway Employees, 162, 165 


a: swansea, 17« 625, 065. ото 
at Seini 0, > 3 
te = it zeriand, 68, 139, 427 
at Taunton, 7 
Teoitere lue, see TKNDERS WANTED 
at Ttorvliebank, 344 
a1 Tipe n, its 
at Toug, Soc 
at Tor . iy. yo. 392, 521, 812 
Trax мып ing :‹6 
Iren Returns, see each issue 
n Turkey, Ay», 501, 774 
ы Twicke^nbarp, 245 
at Tynemouth, , 424 
tm Veorroela, 66^ 
at Wakefci 1, 421, 455, 521 
at Wal neey, 843 
ai V alsal] 152. 247, 282, 665, 739, 881 
at Walthamstow, 292, 629, 773 
at У ar da worth, 153, 630 
a: Warrington. ^5, 354 666 
&: Warwick 735 
W eter» and city Railway, 173, 212 
at А odnesbury, 30 
et Werinyee, 1. ^28. 3 
et Wes Hr mich, 84; 


at ^ est Ham, es, 139, 246, 490, 367, 594, 703, 773, 


4. 
e! ^а“ . 23. 73) 
et N: hen. «94. ого 
a: Wo vernamptou, 291, 594 
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Electrical (continued): 

Lampe, A New Lea ling in Coniuctor for, C. О, 
Bastian, 638 

Lift Cootroller, 304 

L'ghting Ipata!lat i: опе, J. F. Smith, 275 

Machinery, Breakdowns of, L. Foster, 326, 58 

Machinery in Tarkey, 847 

Motors, see DY AMOS, ЕТС. 

Opeuiogs Abroad, 856 

Patents, Poollog of, 746 

Plant at the Cockle Greek Works of the Sulphide 
Corporation, 222, 291 

Poses Installation at Grangesberg Mines, Sweden, 


Pumpe, 328, 704 863 
Railway Work Heavy, 39) 
Signalilog, 38, 291, 468, 594, 838 
Smelting Plant, 745 
ваш Pressure Regulator, 525 
upply, Charging for, 55 
wlugbridge, 566 
ао, (Holmes-Ralph), 899 
Time Regulator, 1 
Trade. 292, 364, $68, 709. 747, 763 
Tramcars, Lycett and Con му Patent for, 818 
Transmission Gears ou Motor Vehicles, A. A. C. 
Swinton, 
Tugs at Niagara Falls, 82> 
Wiring, 37, 60, 183, 327, 373, 415, 673, 781 


Klectrically-ri en Cement Works, 681 

Klect | :«lty-Drelven Horiz m'al Log Band Saw, 20 
Riecurical y-Driven Hydrau ic Lifte, 553, 416 
Electrivally-Uriven Rolling Wills, 165, 201 


Electricity : 

as au Advertis'ng Medium, A. B. Gregson, 441, 471 

Applicati m of, to Kallway Pointe and Siguale 863 

in Australasia, 39; also see ELWCTRÉÍC LIGHTING 
and ELECTRIC URACTION 

Bills for the Supp'y of, see ELECTRIC LIGHTING aud 
POWER SUPPLY, ETC. 

jo Canada, 163 

on Canals, 575; aleo see '' Haulage, Electrical " 

in Cott n Mille, 161 


fo Factories, pe 6, 164, 165, 201, 254, 251, 271, 271, 
455, 499. 555. 681, 704, 78¢, 911 

and fires, 624 890 

in france, т 

t. Gas, viit Jan 11 

in Hanley Sewage Works, 858 

іо Medicine, 145, 784 

in Mining, 2, 37. 225, 231, 379, 476, 491, 559. 638, 
704. 741, 775, 2s 811, 8.0, 855, 872, 889 890 

in Kussla, 675 

in Sbipbull pu ? Yards, 639 

on Ships, зб: 

Supply in Greater Lon don, 502 

Supp y to Ontlylpg Districts, Extensions of R. L. 
Acland, 897 

Supply Stations, Smoke P.evention 1n, 435 

Supply, rura of Charging for, W. a. Toppln, 
etc , 42, 123, 163 


кошо Исайоп ina the Electron Theory to, B E. 
10 urnier-d’Albe, 129 

Bleach Industry, etc., J. П. C. Kershaw, 201 

Klectrolytic Kesistance and Capacity, 73 

Hermite EC at Poplar, 567 

of Rails, s 

Fodium, Prodaction of, 39 

from Tramway K-:turus, 766 


Electrolytic Circuit Breaker, An, 397 

Electrolytic Lightoing Arrester, An, 

Electromagnetic Traction Brakes, 16 

Electron fheory, Application of, to Electrolysis, 
E К Fournter-d'Aioe, 1 

Enfield Electricity Works, 258 

Engineering Societies’ Butidipg, New York, 551 
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February Trade Returns, 364 

Ferreira, L de M G., Арри :а(іоп of Electricity to 
the W. rking of Railway Роши and Slauals, 8*3 

Fires, 211. 319 654 890 

Fitz- 3eraló, 5. G., The Voltaic Circuit, xxxviil., xli, 
xiv 

Fixopone, 74> 

Flexibles au 1 Rubber, Dr. Schwartz, 56, 

Plexib'es and УІ: іо, 781 

Football, see Sportes 

Foreiga Tra1e, Our, 292, 354. $68, 709 856 

Fortin, P. R., The Testing of Iron Siectrically and 
Magnetically fr Commercial Pur poses, 

Foster, L., Breakdowns of El«ctrical Mac luery, 326, 


F.urnier-d'Alhe, R E, The Apr!i-cation of the 
Electron Theory to Electrol yate. 123 

Fuel Kconomy, Н. B. Max «eil, 61, 8/ 

Fuse Carriers, Biyb-Toosion, 501 


Qalvanometers, Alternating-Current, 2:9, £i 
MAS rJ, С. ú, Instrument Coutrol springs, 25), 739, 


Garrard, C. C., Relays for the Contro) of High. 
‘Tens on Swit: hy sar, 570, (19. 655 759. 871 

Ga: с Electricity, seo ELECTRICITY and ELECTRIC 
LIGHTING 

G as- Кпуіова see ENGINES 

us Power Plants, Larg +, C. E Douulos 157 

rr кошсон and Gas- Euglues, K Ligbtto t, 615, 


t 
Gavey, J. Resignation of 4, 5'8 
General Blectric company's Dinaer, 199 
2 reo and З eitcuboards fur Three - А ire Supply, 


Glasgow Rlectricity Wo ke, 76% 

Goulding, E. Kall Creeping and Expinsion 44 

Graphic So'ntio зв of Some N,n-hrono»us Motor 
Problems, W. Tatlow, 10 

Q:aves, R, A Few Points tn Conuection with 
Alternate-Current Traction, 191 

Gravesend Elecuicity Works, 23) 

Greater London, Electricity supply In. 502 

Greenwich Observatory and Smuke Problem, etc., 

252, 274, 820 

arenga A B, Electricity as an Advertisic g Medium, 

q 


H. 
Ha omen, W. J Electric Lighting by Incandes-ence, 


Hammaremith Workhouse Inquiry, 695, 768 

Hammon 1, K, Depreciation, 385 616 

Hauley sewage Works, 853 

Hardie, C. €. А, Tue 1313 System of 
Wireless Telegraph Ыы 

Hart, B. W, P. Dartnal', Petrel Electric 
T.ansmi aon Te р: Road Vehicles, 121, 193, 182, 217 

Hawkaley, C, and H. Davey, Fumping by Steam, 
Internal-Combustion Engines, and Electri ity, 855 

Haynes’ Self-Ulling Bearing, 416 

Hendersoo, H., Train Lighting, 345, 38', 411, 452 

Hering, C., The Pluch Puenomenon, 71 

Rettir gar, I., Wirel-as Telegrapby : A Solution of 
the Froblem uf Belectivity, 850 

Highfield, J. &, The Transmission of Electrical 
Energy by Direct Cutreat on the Series System, 
36s. 415, 444, 477, 528 

н йе, J. &, and H. R. J. Buretall, Upkeep 
Charges cf Large Generatiog Sets, 355 

High- Tonsion Insulators, 112 

High-Tension Outleis 434 

Н b-Tension Switchboads, Protection of Workmen 
al, 109 

Hiss, "d J., and F. H. Page. The Present Rtete of 
Virert- Cui rent Design as iutluenced by Interpoles, 
721, 757, 795 

Hoadley Impre.vel Nernst Lamp, 375 

Hobart Boiler Explosivo, 190 

Hollis, E. P, Power Station Design and Operation, 


ы W.-i6Grre, 703 Kngiueeriug Standarda Com alttee, 94, 325, 882 1C9, 111 

at M Aich, 3,2 Huds т, E, Pressure Rise on High-Tension Trans- 
a Worcester, 55d, 392, 423 ines : mission Lioes 406 

a. Wreacutua, 211 Alcohol, 110 Hydrogen Liberated from Metallic Surfaces, The 
at Varro oth, ^8, 346, 702, 225, 881 at Auckland Elec‘ricity Works, 657 Poteatial of, Messrs. Nutton and Law, бо; 


at Belfast Corporation Works, 225 

at Brownlow Hill Workb: use, 792 

at Carnegie Sceelworks, 275 

at Clydebank Dek, £33 

at Colwyn Bay Electricity Works, 825 

at Dumfries Electricity Works, 9 

Gas, 2. 45, 131, 157, 169, 2/5, 606, 615, 648, 656, 658, 
673, 801, 827, 836 

at Graver cud Electricity Works, 530 

Hobart Explosion, 190 

in Italian Etectri :*1 Works, 380 

at Johannesburg Poser Station, 658, 673, 836 

limita of thermal Eficiency in Iuternal-Com- 
Lu:tion E»gines, D Cle k. 344 

for Montevideo hamway Station, 642 


21 York, 35, 6), 139, 175, 252, 354. 392, 558 
Electmeal: 


A je. . eee "Accidents," and Tramway 
Cases. in I. AL INTELLIGRSCE 

Apr. ances. The Insulation of, O. J. Williams 549 

Arimans, Tbe Technical Training of, C. P. C. 
Ca mmm. 542 

Beau. Hals: cing Device for Testing Machines, 471 

KR 2 f · Italo Doors, 177 

aries for Coilleries, G. a. L. Preece, 872 

. malic sth with Lighthouses, 10y 

Cue 3 : ves Este of Eecovery of Resi lual Charge 
18. X Bass, 4.4 

€ лось о br. ©. P. Steinmetz, 748 


l. 
W Electric Lightiog, W. J. Hammer, 433, 
J 


Incandescent Lamps : 
Australian Ores for Filaments for, 218 
Birmingham Local Section, Discussion OD, 133 
Car bau Fil ment, 3, 93, 220 
Clark, Tae, 73 
Dutch Candelabra for, 515 


Frosted LAU DA. 5 
Hammer, W. Collect on of, 438, 480 


Cr «tes, . 6, 905, 2), 640 at Mountain Ash Collteries, 536 Haworth, Dr, rest on Alterna Ing Currents, 22> 
UC zrreot in Detroit, Production aod Sale of, B. J, at Shanghai Electricity Works, 645 Helion, Toe, 185, 746 

Lec man, 22 at Springftleld (Ohio) Electricity Worke, 186 Higzh- Kfüiclency, 3 
Dwesigu, Magnetic ita Fffect in at Stratfo':d Electricity Works, 606 High-Voltage, 195, 2'0, 262, 300 


Hoadley Im proved Nernst, 375 

Metallic- Filament and Supply Companies, 6734 
Nernst, 97, 220, 375 

New Leading- in Conductor for, 688 

Paterson, Mr., Paper on, 148, 193, 230, 262, 300 
Robertson Lamp Factory, etc., 266, 448 
Standard Carbon Filament, 93 

Swinburne, J., Paper on, 55, 97, 133 

Tantalum, 3, 41, 220 

Temperature of Filaments of, 712 

Tests of, 38, 596, 712 

Tungsten, 3, 638 

Variable Candie-Power, 20 


Induction Motor Characteristics, J. W. Rogers, 81 
ше Control Springs, Dr. С. С, Garrard, 750, 


799, 8 
ine Mon of Electrical Appliances, O. J. Williams, 
Insulators, High-Tension, 181 


at Sulphide Corporation Works, 222 

at Ticino Power Station Sees Turbines), 114 
Turbin: s, 114, 225, 580, 399, 4 

Valve Rod Repair, А А, 271 

at Windsor, etc., Company' s Works, 822 


BW Cramp, 4 22, 127,1 28. 271. 344, 380. 415 
Inset ь' 4-9 on ао Acetylene Flame, Effect of, 397 
Driving io ae mille. 274 
Kcerzy һу Direct . on the Series Ryst em, 

Hr asion of, 8. Higbtield, 365, 416, 444, 

2 
Ertirprus and Expansion in Germany, 783 Brdington Tramways, 371, 4:8 
Fans Ether, Density of, 326 
F. ar Ун at Duaston-on-Tyne, 6 Excavation by Electric Hydraulic Methods, 711 
Jon Wermer, -45 Exhibitions, 175, 177, 217, 289, 321, 447, 523, 532, 657, 
Ругъасе тво Regulator, 889 679. 774. 911 
Farta . 4,3, то] Experimenta! Determination of the Losses In Motors, 
Ge verniing station at Brownlow НШ Workhouse, C. F. Smith, 576, 620, (50, 683, 740 

Liverpool, T: Explosives in Coal Mines, 37 
Нат age, 51. ©, 50A. 368, 375, 505, 529, 565, 640 
11221 22 VentiJation, '*61 
lani fot Mor Vehicles, 41 F. 


іс pna abd ET porta, . 364, 568, 709, 856 
Fedden, 8. E., Presidential Address to Municipal 


I- : atue fot Water Tanks, 605 
Lazip Factory, The Boberteop, 3566, 438 Klectrical Association, 893 


VOL. XXXIX. | 


New Series. 


INDEX. 


t to ' The Electrical eer,” 
Боя June 28, 1907. каш. 


Irish Exbibition, 669 
Is5lated Plaut, 326 


J. 


Jackson, R. P., Lightning Protection Apparatus, 297 
January Trade Returns, 292 

Johannesburg Power Plant, The, 658, 673, 836 
Johaonesburg Tramways, 470 

Johnson and Phillips’ Prepayment Meter, 755 


K. 


Kapp, Dr., Measurement of tbe Hysteretic Loss at 
Slow Cycles, 224 

Kellow, M., Application of Hydroelectric Power to 
Slate Mining, 476 

Kennard, B. G., Comparative Cats of Gas and 
Electric Lighting, 540, 573, 612, 655 

Kennedy, Ыг A. B. W., Address to Engineering 
Conference, 862 - 

Kennedy, Sir A. B. W., Woolwich Report, 491 

Kershaw, J B. €, The Electrolytic Alkali and 
Bleach Industry, 291 

Kolben Three-Phase Turbo Generator, 118 


~ 


L. 


Labour Оп’ вог, The, 193, 213, 201, 363, 378, 521, 56 
Lack!e Demand Indicator, 76 
Large, H., Maintenance of Pier Tramways, 79 


Leading Articles: 
Bath, 
Bombay Power Scheme, 19 
Charging for Electric Supply, 55 
Cheap Electriciuy for London, 824 
City and South London Railway, 690 
Companies and Rates, 199 
Direct-Current Turbo-Generators, 235 
Dynamo and Motor Construction, 762 
Electrobus, The, 271 
Engineering Conference, The, 870 
Equated Life Loans, 582 
Foreign Orders, 798 
Gravity Rallways, 618 
Hammer, Мг, History of an Art, 480 
Illuminating Truths (7) for Householders and 

Others, 727 

Institution Wiring Rules, The, 546 
Iron and Steel Insitute, The, 651 
Labour Clauses, 1:8 
Lamps. 54 
Little Learning, etc., 378 
London County Council Bill, 905 
London County Council Election. 91, 342 
London County Council Loans, 726 
Manufacturers’ Compet'tion, 513 
Metric Вув em, The, 415 
Motor Omnibuses, 234 
Municipal Electrical Association. The, 902 
Municipal Electrical Ergineers, 903 
North Magnetic Pule, The, 25 
Paris Strike, The, 578 
Past, Present, and Future, 18 
Pateots and Designs Bil!, 414 
Petrol-Electric Road Vehicles, 126 
Plethora of Associations, A, 127 
P. wer Surply of Londcn, The, 654 
Profite, 448 
Rate-Aided Competition, 270 
Superannuation, 162 
Those Elections, 91 
Tram Accident, The (Croydon), 48) 
Tramway Returns, 127 162 
Tramways—England and Wales, 512 
Tramways: Two Sides to the Shield, 90 
Workmen and Local Government Board Loans, 270 


Leeds Electricity Accounts, 838 


Legal Intelligence: 
Agincourt Steamship Company v Eastern 


Extension, etc., Company, 311, 590, 624 

Audenshaw Urban District Cuuncil v. Manchester 
Corporation, 421 

Bass v. Krieger Electric Car- lage Syndicate, 697 

pem сарто, 99 

British Electric Equipment Company (Wiading - up). 
5.6, 553, 657 р P кар) 

British Power, Traction. and Lightieg Company 
(їп Liquidation), 206, 277 

City of London Electric Light Compavy v. 
Willington, 100 

Clements г. Warwick, 697 

Coatbridge Assessment Cate, 422 433 

Demerara E'ect‘ic Company v. F. White ard 
Others, 205, 651 

Devlin v. Belfast Corporation, 769 

Electrical Alliance Company v Lawton, 206 

Electromobile Company v. British Rlectre mobile 
Company, 906 

Exeter Compensation Action, 422 

Hiscock v. Irwin and Neal, 171, & 6 

Hoolihan v. Griffiths, 661 

Hornsby and Sons v. Babcock and Wilcox, 697, 838 

proved Klectrical Supplies (Windiug-up), 553, 


Lambeth Council v. South L: ndon Electric Supply 
Corporation, 348 

Liquidations, 104. 248, 283. 319 356, 391, 492, 559, 
632, 667, 704. 774. 775, 811, 845, 882 

Lloyds v. Marconi Maruo Communication 
Company, 277 

London Hydraulic Company v. County «f London, 
etc., Electric Supply Con pany, 3 9 

Mica Patents Case, 284 

Morley r. Frohman, 661 

North Metropolitan Tramways Company (Winding- 
up Petition), 100 

Pinkerton v. Glover, 276 

ePostmaster-General г. King, 100 

Rimmer v. Premier Gas-Ergine Company, 354. 877 

Robertson Electric Lamps v. the Robstone El сігіс 
Lamps, etc., Co., 421, 456 

8t. Marylebone Change-over Case, 625 


Legal Intelligence (continued): 

Stewart r. North of Scotland Electric Light and 
Power Company, 171 

Telegraph Patents, 421 

Telephone Company's Actions, 136, 386, 421, 805 

Thermit, Limited, "v. Weldite, Limited, 624 

Tramway and Railwav Cases, 64, 100, 136, 171, 172, 
205, 206, 241, 278, 349, 386, 302, 421, 455, 520, 521, 
555, 558 590, 624, 625, (61, 697, 835 

Tyler ». Power Plant Company. 311 

Verity v. Baxter and Calder, 206 

Willans and Robinson (Red ue tion of Capital), 805 

Willans and Robi son v. Strong, 839 


Liens герівіете ј, see each issue 
t ightfoot, K., Gas Engines and Pro“ucers, 615, 648 
Lightning Arrester, A Permanent-Leak Water, L. W. 
ixon, 765 
Lightning Conductors, etc., 182, 183, 390 
lightning Protection Appiratus, K F. Jackson, 297 
асч Railways, 103, 211, 282, 392, 558, 666, 810, 843, 
81 
Light Standards and the Present Condition of the 
High-Voltage Glow Lamp, C. C. Paterson, 148, 
193. 230, 262, 300 
Liquid Air, Dielectric Strength of, 709 
Liverp ol Extensions, 1997, 196 
Live-Wlre Dangers з, 530 
Lodge-Muirhead System of Wireless Telegraphy, 
C. C. A. Har Не, 12 
London County Council Committees, 420, 459 
London County Council Meter-Testing Station, 124, 


55 
London County Ccuncil Power Bill, see POWER 
SUPPLY, ETC. 
London County Council Trade Scholarships, 523 
London Traffic Poari, 601 
London Tube Railway Amalgamation, Rumoured, 68 
Long Flame and Chemical Arcs, W. R. Ridings, 202 


Mackenzie, J. D., Illumination and Some Illumt- 
nants, 499, 603 

Msgnet Coils, Heating Coeffic'ent of. 76 

Magnetic Character of Vessele, Some Experiments 
on the, Captain W. Karting, 753 

Magnetic Leakage an ! its l Тест in Electrical Design, 
W. Cramp, 36, 82, 127, 199, 235, 271, 344, 380, 41 

Magnetite Lamps, 497 

Magneto-Electric Ignition, 468 

Mains Engineer, The (Poet:y), 89 

Manganese, 146, 524 

Manufacturers, Some Points of Interest to, 765 

Manufacturers and Shipping Rings, 566 

Marine Steam Tu: bine Development, 399 

Mathematics, Teaching «f, 256 

Maxwell, H. B., Fuel Economy, 61,87 

McCormick, B. T., Effect of Armature Reaction lo 
Synchronous Motors and Rotary Converters, 547 

McGeoch’s New Premises, 493 

Measurement of the Hysteretic Loss at Slow Cycles, 
Dr Карр,22 

Mechanical Refrigeration, 785 

Mechanism of Power Trausmission from Electric 
Motors, 4or 

Mechanoelectric, Generators and Switchboards for 
Three-W ire Supply, 717 

Meter Testing, 124, 467, 835 

Metric System, The, 104, 140, 356, 300. 415, 455 

Microphone, A New Compensating, 153 

Milan Exhibition, 774 

Modern Appiication of Electricity in Mines, C. P. 
Sparks, 890 

Montevideo frameays, 699, 642 

Moore, C. A. 8t. George. Working Experiences with 
Large Gas-Engines, 801, 827 

Morris and Lister Knife Switch, 616, 704 

Motorca'8, see Automobiles“ 

Mountain Ash Collier'es, Electrification of, 536 

Municipal Trading, etc., 3, 37, 60, 270, 275, 567 


Need for Cheaper Methods of Di-tribution. 537 
New Incandescent Lamps, J. Swinburne, 59, 97, 135 


Obit : 9. 


Baker, Sir B., 727 

“ Berlin” Passengers, 290 
Gaine, W. F. L, 872 
Johnston, J. W., 674 


Olympia Fxhihttion, 177 

Openings for C гасі rs, see each issue since May 10 

Osmotic Pressure, 218, 505 

Overhead Equipment of Electric Tramways, T. С. 
Thorn, 515 - 

Ove head Transmission on the Continent, 15 

Overhead Wires and the Lancet, 3 

Oxides in United States, 148 


P. 


Page, F. H., and F. J. Hise, The Present State of 
Direct-Current Design as iufluenc:d by Interpoles, 
721, 757, 785 

Paris Electricians’ Strike, 563 378 

Parliamentary Intellig nee, 340, 384, 4:9, 455, 485, 
915, 552, 588, 622, 652, 6*5, 739, 771 804, 835, 904 

Partneiships Diss: lved, «tei, 51, 104, 176, 212, 248, 
283, 319, 356, 390 428, 668 

Patent Law,ec,2 497 

Patel te, A] plícatior.s tor, see each issue 

Paterson, €. C, Present Condition of the High- 
Vo'tage Glow Lamp. 148, 193, 270, 262, 309 

Paterson's Fireproof Klectric Cable, 794 

Pay sheet, The, 364 

Pee lJes-Bragstao-La Cour Converters, 116 

Personal, see each issue. - 

Petrol-Blectric Transmission for Poad Vehicles, 
‚К. W. Bart and W. Р. ри (паи, 120, 154,192, 217 

Petroleum Motor, A New, 574 


Pler Tramway», H. Large, 79 

Pinch Phenomeon. The, C. Hering, 751 

Planer, A High-Speed, 400 

Poetry, 89 

Poles for Overhead Wires, 362 

Polyphase Induction Motors, R D. Archibald, 728 
Purte, A. E., Suction Producer Plant, 151, 168 


Portraits : 
Aciand, R L., 897 
Fedden, М. E.. 893 
Grant, F T., 33) 
McInnes F G, 330 
Palmer, II C., 357 
Tudman, A K, 825 


Post Office Eogln-er-In-Chief. The New, 529 
Power Bills, see POWER SUPPLY, ETC. 
Power Costs, C. К Lucke, 785 

Power Factor, 4 


Power Supply aud Transmission: 

Administrative County of London Bill, 149 

in Atrica, 20. 560 

in America, 146, 398, 568 

ш ранага, 461 Bi ENT 
lle for, 5, 67, 91, 149, 213 235. 283, 292. El, `0, 
640, 654. 673. 745. BS. 854 837, 875 K 5, 904, 905 

in Cauaua 37, 67, 398, 453, 524. CEB, (74 

by Direct Current on the Series System, J B. 
Hightield, 365, 4:6, 414 477, 528 

by Klectric Motors, 499 

{а France, 466 

High-Teosion, 15, 456, 497 

in India, 19, 140, 177, 181, 289 

in Italy, 15, 114, 146, 284, 319 38) 

in Japan, 529 

London County Council Bills. с, 9l, › 21 25%, 
ae £83, 640, 654, 673, 745, 831, 834, X ‚ 875, 905, 


Long-Distance, Mr. Highfield’s Paper ор, 365, 4 6, 
444, 477, 508 

by Municipalities, Cheap, C. E. C. Sbawfield, 899 

in New Z:aland, 411, 428 

at Niagara Falls, 181, 398 

in Norway, 213 

Overhead Malus for, 15, 40 73. 125. 362, 466 

Poles for, 362, 467, 641, 711 

Pressure Kise ou High-Tension Lines, E Hu 'son, 405 

from Sanitary Drainage Plants, 568 

in Spain, 497, 667 

at Stepney, 218 

in Sweden, 146, 226 

in Switzeriand, 40, 146 

in Tasmania, 819 

at Victoria Falls, 20, 560 


Practical Notes from Books (Supplements) v., іх. 

Preece, A. II., Flectrically-Uriven Wiading Gear and 
the *upply of Power to Mines, 476 

Preece, G. G. L., Some Recent Improvements In the 
Design of Electric Cables for Collieries, 872 

Preece, 8ir W., in America, 565 

Presentations, see Personal“ 

Present State of Direct - Current Design as Influenced 
„ The, Е. H. Page and F. J. Hiss, 721, 


Pressure Rise on High-Tensi n Transmision Lices, 
E Hudson, 406 

Price Lists (simplex Condutts), 32 

Pe ducer Gas Power Plante, Opera“ ion, Есіепсу, 
etc , of, J. R. Bibbins, 20, 45 

Protector ‹ ord Grip, The, 803 


Publicity : 

Jan. 4.—Tudor Accumulators and Johnson and 
Pb'ülips' Juno Arcs, xvili ; British Thomson- 
Huston Glue Pots and Ediswan Fittings, xix ; 
Rey olle Switchgear, xx. ; Johnson and Phillips’ 
Dynamos, etc., and Simplex Conduits’ Switch- 
boa! ds, xxi 

Jan. 11.—Union Company's Kohinoor Lamps and 
British Themson- Houston Fiat - Irons, xix ; 

Braulik's Cable Troughing, хх ; Newton Dynamos 

and Kdiswan Piano Standards, xxi ; Kverett- 

Kdgcumbe Wattmeters, XIII. 

Jan. 18. — British Thomson-Houston Cooking Out- 
fit, xix. ; Davidson’s Electromagnetic I. c., 
Bailey's Steam Fittings, and Eviswan Heat r-, 
xx ; British Insulated and Helsby Cables’ Com- 
press d - Paper Gears, and India Rubber, etc, 
Company's Telegraphic Transmitter, xxi ; 
Simplex Conduits’ Shade Filter, xxil. 

Jan, 29.—India Rubber, etc., Company's Primary 
Batteries and Union Electric Company'e Pru- 
jectors, xix. ; Ed son and Swan Shop Window 
Fittiug aud General Electric Compauy’s Radia- 
tora, xx ; British Thomson-Houston Tea and 
Cotf«e Percolatcr, Reason Manufa turing Com- 
pany's Clocks, and Jobns:n and Phillips’ Motor 
Starter, XII.; klectromotors' Winches, xxii. 

Feb. 1 —Weston Portable Voltmeter aud Electro- 
mot rs' Friction Holst, xix. ; Union Arc Lamps, 
xx. ; British Thomson-Houston Chafing Disb, 
Johnson and Phillips’ Factory Switchboard, ard 
Pullan's Waste Saver, XXI.; Simplex Conduits’ 
Flush M«untit g Boxes, xxii. 

Feb. 8.— Unton Company's Fxcello Arc Lamps and 
British Jhom- on- Houston Electric Ovens, xix : 
Dorman aud Smith's Fuses, хх, ; Klec'm motors’ 
Pulley Blocks and Weston Duplex Instruments, 
xxi ; Simplex Conduits’ Combination Fittings апа 
British Westinghouse Motors, xxii. 

Feb. 15.—Lahmeyer Variable-Speed Motors and 
British Thomsen-Houston Liquid Heaters, xix. ; 
Barrett Coutroller Regulator, xx.; General 
Electric Company’s Automobile Accessories and 
Weston Portable Galvan: m ters, XXI.; Angeld 
Arc Lamps, Westinghouse Motors, and Dornan 
and *mith's Blow-out Fuses, xxiL 

Feb. 22.— Weston Portable Wattmeters and Dick- 
Kerr Motors, xix. ; General Electric Company's 
Angold Arc Lamps and the Whitmore Teil-Taie 
Luuricator, хх; British. Thomson - Houston 
Electric Fryitg Pans, etc, xxi. ; Johnson aud 
Philips' Kuife Type Switches, Dorman and 
Smith's Window Fuses, and Unioa Company's 
Dynamos aud Motors, xxiL - - 


Supplement to The Electrical таша | 
June 2, 1x6. 


Publicity ( enti nod)? 

Маго] General Electric Company's Arc Lamp 
Саг!» ns aod Ediswan Electrollers, xix ; Johnson 
asd Potitps bynamos and Conduit, Limited, 
tut Gute, 11: Generel Electric Company's 
A:vamulstor Chargitg Apparatus and Ediswan 
Inetru nens. 111. Cort and Co.'s Insulating 
Fi 4c and Weston Arc Light Ammeters, XIII. 

Mar-h d. Weston Tachometer and Eliswan 
H&llator, xix ; Western. Electric Company's 
*ewiry Machine Motor, xx. ; Dick- Kerr Motors 
an 10 al Electric Compauy's Ignition Colls, 
110 Unton Kleciric Cotmpiny's Pr jector, asd. 

March lS Dice Kerr Motors and Unin Electric 
Companys Overlosd Cut-Outs, xix ; General 
Eie tew Company s Bed Warmer and Simplex 
Cen, ults Fittings, II.: British Insulated ard 
Н 1% Санев’ Compressed Pap r Gears, and 
Кеа: о0о Manufacturin,; Company's Miniature Are 
lampe 11. I. us en Fatiozs xxi. 

Mar 22 - Тип] Voltage Kegulators, xix. ; 
Кете Пе Seitch Fuse Boxes а «і Reason Fame 
Lamp. 11. Johnson and Phillips’ Transformers, 
tat, Hrautiks Cale Crouching. XXII. 

March 74 Westm Voltmeter and бега] Electiic 
Company's Porta’ la Accumuiators, xv 

Apto Tus lite, xlv. 

A 51112 — Di. k-Kerr Motors and Ediswan Bedrail 
Fitting. хів с Lundberg switches, II.; Avereit- 
Etgcum'e Lamp Des'ers and London Electric 
Wire Compa j'e Са ев, etc. vel, Lon*on 
Riectete F ems Arc tamp омегою dert aul 
Манеу s Hie Recorder, xxii. 

Apu ld – Рега: Cyclomcter Dial Meter, xrl; 
Keyrcile M tor Seitchgear Panel and Kdiswan 
ть а эп Bronz s, xvit; General Electric Com- 
panys Witten Motor Starters, xviii. 

Apri! 2 К у соз Switchboard Panele, xvi; 
ludia Коп er, etc, Company's Cab'es, xvli.; 
Johnsen end Phillip. Canles, Simplex Conduite’ 
Fusrtoart and Reason Fuss Carrier, ХУШЕ 

Map 5 Newton Dyuamos and Motors and Kolben 
Turta Generators, xv; &eas;u'à New Solution 
Meer, vill ; London Electric Fiem's Arc Lamp 
L'.wering «ear ап 1 General Eiectric Conpa y's 
V tor Direction In ficator, XVii 

May 10 — General Elecule Company's Breach 
ho acketa and Everett Edscumbe іо самги 
Wattmetere, xel.; Electric Construction Com- 
parys Motors and Reyroulle Motor Starter Pauel, 
i'i. Landberg Switches and Jonuson aud 
Hna ps Ammeters, etc , ХУШ. 

М «y i7.- Batley s Air Compressor, General Electric 
Cm pany e Progress Sheet, and Keasou Tire 
яис, Ivi; Newtoa Brush Holder and Trade 
Literature, xviii 

May 2: —Liniterg Intermediate Switches, xvi; 
Си vg Testing Brake xvil ; British Thomson- 
Houstoa Company e Induction Motors aud 
fuas», Prepayment Meters, xvii. 

Мау 5: Lucadb rg Intermediate 7? witches, xvl.; 
Ln im Klec ric. Firmas Two-Stage Arc Lamp 
Lowe ing Gear, xvit; Johnson and Pbillips’ 
Atnrue ers а.а Voltaeters and lodia Rubber, 
eic. Cnpany'e Cables and Wires, xvii. 

June 7. (um Electric Company's Arc Lamps, 
Iri; Landierg Switches, xvil; D.P. Cells and 
Lon tœ Blectiic Wire Compsuy s Вехі ез, xviii. 

June 14 -Irotter Universat Phuotumeter, xvi; 
beta Blectri: Company's Angold Arc Lamp 
aot Нег" Celi Testing Voltmeter, xvil; Ediswao 
switches acd Simplex Envmel, xviit. 

June 2. — 4 nplex Con du te Fuse Board and Dick. 
Кет Motors, xvi; ВТЦ Flam Arc Lamp, 


— — — — 


хі 

Jun«c? —7»geDynamos, wi. ; Dorman апа Smith’s 
Diston | n Board aod Kdiswan Piano Standard, 
Ахи; Luodberg »witch:s, x viti, 


еу Work, gin 

K:uprg бе, steam TInteraal-Combustion Engines, 
end Riccalciay, € Hawksley aud H. Davey, 255 

Pojaa € an) Ipsulator, Com lod, 74 


Q. 


Qo +106126 and Abs сеге, aee TECHNICAL PROBLEMS 
ASi SOLUTIONS 


R. 
P aiu>Teleerapbic Notes, C. Bright, 258 


Ke im. „4. 207 

boss t orrugation, J. A. Panton, 4:5 

Fa Creep .ng and Rspanaion, Б. Goolding, 41 

*. 31, 0 a3 9 a^ Traders’ Grievances, 2:9 

aat, G, The Electric Fower Installation at the 
| cange-sterg [гоп Mines, Sweden, 226 

Eef is: dci Tractors, 2,2, 441, 523 

be BoA, Peactic.] Notes on rram former Testing, 

‚+ 

k. 14 for tbe € ^trol of Hizh-Tension Switchgear, 
* & tearrard, 5.7, 613, 639 

Шле Ds тыз, Clo, 212, 2544, 355. 595, 63t, 658, 704, 740. 
vee 94 


Be5a vu Motors, Meth def reventiugsparkiugin,13 


Reviews of Books: · 

ans jJor: f Beh Coals and C Де, etc., A. Green- 
Bei, a1 J Y. Kimlen, NN VIII. 

Kee Me Kecelved AVE, XN. XXIII, NXNIE, Supple: 
MOLTO 1, . 74, 4*5, 475. 7. 63). 674, 7.9, 745. 
24. 717, 6 17, 

rene Putiications, XXIV. 

Chemistry of the Materials of Engineering, A. H. 
тео, li 

E. tis Iguithon of Motor Vebicles, W. Hibbert, 
XII. 

E einc Ва вау Rogineerirg, Н. F. Parshall and 
Н M II. „art, XI, IVI, XXI. 

Le. tri al Eosipeee’s Eallan Book, I. 

bie trtaty Mecres, C Н W. Gerhardi, v. 

L. салоне. Sap UL Lodge, NAVE, XXIX, XXXIII, 
1 11 

Kierseutary Experimental Maguetism and Elec - 
Git), M. lauch. ví. 


Reviews of Books (continued): Societies and Institutions (continued): 


Kiements of Klectric fraction for Motormen and 
others, L. W. Gant, XVII, XXV., XXX., XXAV, 
Land Boilers, Notes on Material of, etc., Е. G. 
Hiller, NMIN. 

Lichts'rahlung und Beleuchtung, P. Hogner, Iv. 

Manual of Hydraulics, R Busquet, 11. 

Manufacture of Light, Prot. Toompson, X. 

Marine Engineers, E G. Constantine, Vitt. 

Mechanical Engineering Materials, E. C K. Marke, 
NIL 

Mo fern Steam Road Wazone, W. Norris, vit. 

Otca Orizinisstion and Maoagement, L. R. 
Dicksee and H R. Blain, XIX 

Practical Alteruntiog Currents and Power Trans- 
mtusliopn, N. Harriso., Ni 

Practical Plumbers’ Work, IV 

Practical Treatise on Мо lero Gas aud Oil Engines, 
F. Grover, XX. 

Precision Grinding, II Daroyshire, XIII. 

Рго1исег Gas, J. E Dow on aud A. T Larten, I. 

Proj ktterung Elektriscner- un! Kraftubsrtra- 
gungsaniagen, P. Stiera'o-fer, Iv. 

Rra let's tims Table, XIII. 

Slogle-Phass Com mutator Motors, F. Punga, vi. 

Slide Rule. The, C. N Fox, VIII. 

Stobes, Me G. Gabriel, XXIX., ХХХ 

Technical Electricity, rrot. Davidage and В. W. 
Hutchinson, XXIII., XXVVII 

Universal Dictionary uf Mechanical Drawing, G. H. 
Follows, VIII. 

Universal Electrical Die. ct ory, XxX. 

Wieless. l'eiegraphy, G. Kic korn and A. F. 
Collins XII 

Wire l'app?rs, The, A. Stringer, XXXVIII. 

Woikmeu's Compensation Act, W. A. Willis, ХИУ, 


Rhodin, J. G. A, Impedance of Rolntes in Solvents 
as manifested by Usmotic Pressure, soo 

Ritdiugs, W. K, Long Flawe and Cheutcal Arcs, 222 

Robertson Lamp Factory, The, 555 

Robertson Prize Competition, 365 428 

Rogers, J W., Induc.ion Motor Characteristics, 81 

Kolltog Mils, Electrically Driven, d. M. Brown, 165 

Royal Observatory aod the London County Council 
Power House, 232, 274, 31) 820 

suber, 38. 523, 56), 675 


Зап ling Device for Tramcars, 17 

Schwartz, Dr., Flexibles and Rubber, 559 

Snanghai Electricity Works, 645 

Shawr»lJ, C. E. C, Cheap Power Supply by Munici- 
pa ities, 839 

Shepherd, G M., and B. 8. Cohen, Tel-p Sond: Trans- 
nitssion Measurements, 692. 751, 747 748, 781 

Slem us System for Regulatiog Klectric Diatribution, 


$53 
Single-Phase Motors, H. R Speyer, 150 
Skin Ettect, Method of Conipenssting for, 530 
Smi.b, C. F., Tue Experimental Determination of 
the Losses tn Motors, 576, 62), €50, E84 
Smith, J. К, E'ectric Liguting Installations, 273 
Smoke Prevention, 109, 111, 436, 565 


Societies and Institutions : 
Aberdeen Месһашса Societ), 195 
Americau Electro-Chemica! Soclety, 746, 748, 751, 


785 
American Institute of Electrical Epgineers, з. 185, 
293, 287. 434, 497, 520, 602, 712, 743 766 
American Physical soclety, 73, 433, 710 
American Society of Mecnant:al Engineers, 29, 45 
Armatrovy College, 104 
Association of Ecgiue-rs-'n-Charge, 290, 532 
Ass ciation of Municipal Corporations, 567 
Association of Mu ісі ра Engineers, 829 
Birmingham Electric Club, 110, 273, 441, 474, 728 
British Association, 37, 305 
Britiso Klectro-Therapzutte Yo ебу, 145 
british онаси Vatent Protectiun Society, 
397. 3 
British Medical Association, 673 
Biitisb Science Guild, 147 
British Westiogheuse sigineere’ Club, 202 
Canadian Society of Kogineess, 254 
Ceotral Technical College, 73 
Chemical Society, 429 
Chicago Physical Society. 74 
E and Mechanical kutzineers' Society, 41, 220, 
Coa! Smoke Abatement Society, «65 
Crystal Palace Sch «wl uf Engineering, 566 
Decimal Assoc ation, 31 
Dick-Kerr Kogtueering Society, 37, 159, 496, 513, 
615, 643 
Dynamtcables, The, 451. 889 
Electric Supply Kootoall League, 775, 245 
) lectrical Contractors’ Association, 327, 579, 434 
Electrical surveyors’ Noclety, 637 
Electro Harm nie Socíel y, 16, 522, 559, 565. 847 
Engineering Society uf New 3.utb Wales, 39 
Faraday House, 492 
Faraday Suclety, 18, 129, 218, 291, 590, боз, P33 
Forthcoming Kvents (Notices of Meetings), see 
each issue 
Franklip Institute, 652 
Imperial Гесйипса! College, 254, £75, 674, 704 869 
LI.sti'ution of Civil Engineers, 124, 2:7, 544, 362, 
470 523, «6^, 647, 673, 740, OSL, 353, 862, 863, 8*5, 
855, 863, 870, £72, 9.4 
Instt.utiou. of Electri al Ёги1пеетв, 18, 26, 51, 55, 
59, 97, 125, 155. 148, 193, 225. 230, 210, 262, 289 300, 
(8, 365, 416 420. 433 435 441, 465, 477, 497. 508, 
522, 94, 56) 581, 254, 580, 6 6, 619, 673, 0% 6 4, 
711. 781, (el, 751, 747. 748, 757, 761, 762, 751. 795 
Bii писна Section, 76, 181, 182, 219, 256, 308, 
293, 113, 356, 333, 419, 455 497, бої 
Dublin secti a, 13i; 165, 512 | 
Gla:gow *ec ban, : 61, i 8 ‚ 35 оо , 
6. 675,188 73 394» 400, 499 
Maucher Section, 46, 82, 127, 157, 212, 326, 
535, 5 S76, 62) 690, 684, 24^ 
Newcastle S:ctlun, ivy, 11:1, 226, 345, 321, 411, 
452. 549 
Students’ Section, 529, 523, 540, 975, 612, 883 


M XXXIX. 
New Series. — 


Iustituttun uf Engineers, oto., in Scotlaud, 401, 49) 

нор of Mechanical Eogtneers, 145, 255, 459 
603. 6 

fear acd Steel Institute, то), 507, 654, 676 

Juntor Institution of Rugineers, 147, 325 

Kiug's College, 001 

London Cha:nber of Commerces, 739, 575, 559. 557 

London University College, $29, $59 

Machinery Usere' Association, 357, 882 

Manchester Geological, etc, 1 872 

Merchant Ventuters College, 746 

Motor Club, 773 

Muatcipal Kiectiical Association, 18 421, 557, 747, 
817, 893, 902 

National Electrical Contractors’ Association, sjo, 


534 
National Blectrical Manufac'urers' Association, 


49! 
Nacional Phyalcil Laboratory, 398, 45% 
Northampton Institute, 73, 143, 191, 179 
н Coast Institution, 328, 379, ay, 639. 


P. aud О Batti-Wallahs, 355 385 
Physical Society, 37, 131, 253. 25^, 327,363, 434, 659. 


817 

'* Reyrolle's Club, 322, 451 

Royal Instituto, 45, 181, 325, 351, 497, 529, 545, 
640, 673 749. 781 

Royal Metevrulogical Society, 704 

Rugby Kng.ueering Society, 199, 201, 40 

Shedield Society of Buginee s, 15, 

Society of Aru, 221, 253 239.435. 889 

Moctlety of Kngineers, 257, 891. 877 

Society of Motor Omnivus Kugiueers, 120, 125, 154, 
132 

Tramway, etc., Association, 232, бог, 650, 739, 818, 


843 
Walsall Engiaeering Society, 56o 
Westera Railway Ciub (America), 433 


Sparks, C P., Modern Applica*ioa of El ctricity in 
Mines, 395 

Speciaiis tien, Value of, 184 

spectruphuolometers, 18« 

Spence, W. L., The Mechanism of Power Trans. 
mision from &lect ic Mot rs, цот 

Speyer, H. R., Single-Phase Motors, 150, 189 

Sports, 558, 311 

Spriogtieid (Ohio) Electricity Works, 186 

steam lleatiog v. Condensing, 675 

Steel Cunduits for Electric Wiring, 327, 379, 415 

dstepury Electricity Accouute, 858 

Stokers, Traiulng of, 111 

S ores and Cost Keepl: g. 4:5 

Stratford Electricity Works, 626 

su: ion Prolucer Plant, A. * Porte, 151, 169 

zu phide Corporation Cocale Creek Works, 222, 231 

Swiuburne, J., New Incaudescent Lamps, 55, 97, 133 

Swinton, A. A C, Electrical Trans nis: ion Gears on 
Motor Vehicles, 865 

ii шона ard Generators for l'hree-Wire Supply, 


Switchgear (Field and Ferranti's Patent), 677 - 

Switching Lightiog systems, Balanctug of, 115 

Systems of WA for Blectricity Supply, W. А, 
Toppin, 43, 123, 16 


T. 


Tatlow, W., Graphic Solutions of 3ome Synchronous 
Motor Problems, 10 

Taximeters, 42 

Taylor, A M., Ceutral-3tation Supply Economics, 
226, 399, 518, 390, 449, 465, 497 

Technical Etucation, 254, 2/9, 490, 942, 663, 674, 747, 
553, 86), 829 


Technical Problems and Solutions: 
Amature Band, sxcessive Heating uf, 73a 
Armature Kacing, 527A, 5294 
Ash at Klectricity Works, 2184 
Automatic Voltage ttezulation, 2524 
дошу Poles un Ditect Current Machines, 2514, 

2331 
958 Keading of Wattmeter of Ге - Phas ? Motors, 
\ 


Bernatos Electric Welding System, 779А 
Bon of Trade Kule 6 and Uninsulated Returns, 
\ 


Cen'rifuzal Pump Motor, Burning out of Arma- 
ture of, 132A 
Change Over feom 300 Volts to 500 Volts for 
Motors, 915A 
Coalcutter Field 8po»ls, Short Circuiting of, 5614 
CO tir Mains, L зз of Efficiency of, 55А, 
A 
Current Rise on Clusiog Circuit, 65384 
Direct-Current Motors witbout Starting Resist- 
ances, 145A 
t Dropping " of Commutator Bars, 310A 
Earthiug Lead-covered M- ins, 335A, 397A 
Electromagnets for Littlog Purposes, 5504 
Equa!istug Connections for Traction Generators, 
9974 
Ferranti Meter, Phase Adjustment of, 8394 
Fiuding Faults ia Conductors, 7454, 7454, 763, 7%, 
835, 271 
Gauge Glasses, Cracking of, 1614, 4654 
Gultapercha-Covered Mains, Breakdown of, 146A 
Hot Wa'er supply for Baths, 714 
Increase of Speed of Motors, 3254 
Iuduction Motors, Sparking at Air-Gap of, 4654 
Instability ef Mo:ors on Increase of Speed, 6)14 
Insulatiug Varnishes, 14 
lnterlocking Double-Pole Circult Breaker with 
Equaliser Switcn, 6354, 6374 
Kick on Genera.or and feeder Ammeters, 3984 
Magnette Clutches, 851A 
"ie шенин Lamps and Supply Companies, 
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Gil Switches on Extra Hizh-Tension Circuit, 6574 

Parailell. g Alteruattug - Curtent Generators, Specd 
Variation, 5694 

Planiug Machine, Excessive Current taken by, 
1454, 1454 

Refuse Desuructors, 9654, 565A 
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Technical Problems (continued): 
Reversion of Motors, 74А, 709A 
Single-Phase Kepulsion Motor, Reversion of Rota- 
tion of, 709A 
Steam-Hammers and Electric Driving, 2544 
Synchronosc pe, Construction of, 460 4, 4974 
Tbree-Phase Aiternators, Kxcitation of. 1804, 181A 
Three-Phase Core-Type Transformers, 574 
Three-Wire Static Balancer, 853A 
Traction Motor Design, 781A 
Neue even of High-Speed Turbo-Dynamos, 8 5A, 
A 


M od Drop in Mawdsley-Zone Dynamo, 216A, 
A 


Voltage Rise in Dynamo, 253A 
Ward-Leonard System of Printing Press Control, 


289A 
nee power Plant, Utilisation of Spare, 707A, 
А 


Westinghouse Wattmeter, Creeping of, 1034 
Willans Engine Lubricant Gauge, 8884, 8894 
Willans-Robinson's Water Brake Test, 251A 


Telography : 
to Africa, 492, 596, 631 
between America and Havana, 284 
Bright, C., Lecture on Submarine, 529 
Cable Companies’ Earnings, 782 
Cable Laying in 1906, : 
Companies’ Meetings, see COMPANIES’ MEETINGS 
Early Submarine Cables, 184, 257, 436 
Hooper's Cables (Early Submarine), 184 
Imperial Cable Communication, 673 
in Italy, 741 | 
Legal Actions, tee LEGAL INTELLIGENCE 
Murray Printing Telegraphs, 39: 
to Persia, 632 
Post Office and Municipal Tramways, 529, 566, 637 
Submarine, Relay for, 817 
Telegraph Engineering, W. H. Whitehouse, 110 
Underground Cables, 140, 284, 390, 596, 883 


WIRELESS ! 
Bright, C., Radio-Telegraphic Notes, 258 
and Colonial Merchant Shipping Conference, 


565 

Duddell, W. W., Lectures on, 45 

Flem!ng, Prof., Lecture OD, 749 

in France, 253, 740 

Lodge-Muirhead System, 12 

Marconi System, The, 176, 217, 277, 429, 461, 
492, 989, 749, 817 

In Morocco, 558 

Poulsen System, The, 249, 39», 884 

on Railroads, 602 

Solution of the Problem of Selectivity, I. 
Hettinger, 860 

Telefunken System, The, 522 

and Telephony, 24, 31 

and Thunderstorm Indicator, 112 


Telephone Cottages, 78 


Telephone Transmission Measurements, B. 8. 
Cohen and G. M. Sbepherd, 692, 751, 747, 748, 781 
Telephony : 


in Africa, 637 

in America, 31, 498 

in Australia, 140 

at Brighton, 248, 460 

in Canada, 213, 262. 668 

Common-Battery Excbange, Cost of Power at a 
Small, 781 

Companies’ Meetings, see COMPANIES’ MEETINGS, 


ETC, 
and Electric Light Wires, 145 
Engineers, Training of, 747 
Floating Exchanges, 399 
in Germany, 783 
in Guernsey, 78, 531 
at Hull, 319, 555, 596, 637, 776 
in Italy, 741, 775 
Legal Actions, see LEGAL INTELLIGENCE 
Ligbtning Effects on Telephone Pules. 182 
Microphone, А New Compenrating, 155 
Natloual Company's Directory, 912 
National Company's New Tariff, 913 
at Sheffield, 883 
on Ships, 596 
in Siam, 522 
at Swansea, 32, 177, 212, 248, 289, 356, 428, 461, 559 
Telephone Cottages, 78 
Transmission Measurements, 692, 751, 747, 748, 781 
Trunk Lines to North, 176, 596, 846 
Wireless, 24, 31, 146 


Temperature Measurements in 
Lamps, 530 


Tenders Wanted and Accepted: 
at Aberdeen, 28:, 518 
at Accriogton, 353, 665, 809 
at Acton, 66, 665 
in Africa, 66, 389, 519, $57, 629, 842, 879 
at Ascot, 702 
at Ashton, 557 
at Aston, 60, 557, 593, 342 
in Australia, зо, 66, 102, 245, 353, 426, 519, 557, 629, 
701, 737, 738, 772, 773, 808, 809. 841, 842, 879, 908, 


909 
at Barking, 66, 800 
at Barnes, 628, 808 


Mercury-Vapour 
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Tenders, eto. (continued) : 
at Barrow, 281 
at Battersea, 245, 459, 519 
at l'cckenbam, зоо, 909 
at Bedford, 317, 665, 738 
at Belfast, 138, 245, 281, 389, 737, 738, 808, 809 
at Bermondsey, 66, 102, 281, 427, 557, 665, 809, 810 
at Birkenhead, 174, 39o, 842 
at Blackburn, 880 
at Bolton, 389, 426, 829 
at Bootle, 353 
at Bradford, 211, 281, 772 
at Brandon, 426, 519 
at Bray, 66, 245, 317,629 
at Briilington, зо, 138, 809 
at Bristol, 353, 593. 702, 772 
at Burslem, 426, 841 
at Bury, 353 
at Callan, 557 
at Cardiff, 593, 594, 629 
at Cheltenham, 317, 490, 842 
at Clacton, 702, 880 
at Colchester, 353, 738 
at Colne, 628, 809 
at Coventry, 880 
at Croydon, 593, 629, 929 
at Darlington, 174, 353 
at Dartford, 426, 701 
реу, 30, 102, 210, 353, 389, 426, 490, 701, tog, 
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at Devonport, 426 

at Dubllu, зо, 281, 389, 5:9 702, 808 

at Dundee. 426, 701 

at Ealing, 665 

at ÉKastbourue, 102, 390, 841 

at E st Bam, 353, 628, 738 

at Eccles, 317, 556, 629, 842 

at Edinburgn, 174, 317, 711, 737, 879, 880 

at шошо 772 

at Erith, 175, 389. 390, 519, 

at Felixstowe, 809 5 

at Fulham. 245, 459. 594 665, 809 

for General Post Осе, 67 

for Great Central Railway, 317 

for Great Western Railway, 66 

at Glascow, 3o, 281 426, 556, 737 

at Goole, 628 

at Govan, 358, 738, 773 

at Gravesend, 281, 593 

at, Greenock, зо, 102 

at Grimsby, 737 

at Hackney, 66, 390, 489, 665, 841 

at Hammersmith, 66, 138, 318, 353, 354, 427, 557, 
665, 842 

at Handsworth, 281, 426, 458, 557, 738, 908 

at Harrogate, 427 

at Hastiogs, 655 

at Hereford, 138 

at Horneey, 210, 426 

at Hoylake, 317 

at Huddersfield, 174, 458, 593 

at Hull, 175. 317, 353, 458, 519, 665 

at Ilford, 102, 245, 458 

in India, 629, 701, 773 880 

at Islington, 30, 245, 246, 518, 629, 809 

at Keighley, 841 

at Kidderminster, 738 

at Kirkcaldy, 880 

for Lanark County Council, 628, 880 

at Leeds, 210, 281, gog 

at Lelth, 138 

at Letchworth, 66, 458 

at Leyton, 30, 102, 138, 353, 701 

at Liverpool, 353, 629 

at Llandudno, 66 

for London County Council, 35, 66, 138, 139, 210, 
211, 246, 282, 317, 318, 353. 390, 458, 459, 557, 593, 
59, 628, 629, 702, 737, 773. 880, 881, 909 

at Long Eaton, 841 

at Loughborough, 138, 210, 629 

at Lowestoft, 66, 702, 738 

at Luton, 557, 808, 8.9, 889 

at Maidstone, 317. 519, 809 

at Manchester, 138, 245, 351, 389, 557, 629, 809, 841 

for Metropolitan Asyluins Board, 66, 219, 665 

for Middlesex County Council, 66, 353, 354 

at Nelson, 66, 737, 909 

at Newcastle, 339 

at Newport, 138, 841 

at Newquay, 426 

in New Zealand, 30, 426, 628, 701 

at Norwich, 841 

at Nottingham, 353 

at Oxford, 629, 702 

at Partick, 772 

at Pembroke, 556 

at Plymouth, 66, 557, 701, 773, 908 

at Pontefract, 390 

at Pontypridd, 772, 879 

at шо; 102, 245, 317, 556, 701, 702, 738, 841, 
8 * 
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at Radcliffe, зот 

at Rathmines, 102 

at Rochdale, 389, 628 

at Rotherham, 909 

at St. Marylebone, 245, 281, 594, 810, 880, 881 
at St. Pancras, 245, 593, 842, 9o9 

at Salford, 138, 174, 210, 426 

at Shanghai, 556 

at Sheffield, 138, 28r, 426, 518, 664, 665, 841 
at Shoreditch, 245 

at Southampton, 317, 389, 490, 879 
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Tenders, otc. (continued): 
at South Shields, 390, 841 
for South-West Cornwall Mines, 102 
at Stalybrid;e, 353 
at Stepney, 102, 175, 245, 317, 318, 458, 629, 738 
at Stockport, 245, 353 
at Stockton, 245 
at Stoke Newington, 738 
at Stretford, 429, 629 
at Sunderland, 245, 427, 458 
at Swansea, 773 
at Swindon, 281, 841 
in Tasmania, 66, 808 
at Tonbridge, 665 
at Waleall, 138, 557, 738, 789 
at Wallasey, 458 
at Walthamstow, 174, сто, 458, 629 
, at Warrington, 557, 628, 701, 773, 809 
at Wedoesbury, 841 
at West Ham, 30, 138, 281, 317, 427 
at Weymouth, 210, 245 
at Whitebaven, 281, 701, 880 
at Wigan, 138 
at Wimbledon, 317, 808 
for Wirral Hospital, 211 
at Wolverhampton, 557, 593, 702, 909 
at Woolwich, 519 
at Wrexham, 317, 66s, 809 
at Yarmouth, 246, 381, 737 


Testing of Iron Electrically and Magnetically for 
Commercial Purposes, The, P. R Fortin, 

Thorn, T. C., The Overhead Eyuipment of Electric 
Tramways, 515 

Ticino Power Station, The, 114 

Toppin, W. A., Systems of Charging for Electricity 
НА W. 2 deine 10 lisati Earth Leakag 

Toppin, W. A. The Localisation of Ea es 
on a Three-Wire Network, 505 

Track Circuit as Installed on Steam Railways, H. G. 
Brown, 20 


Trade Noticos and Noveltios : 
K'ectric Tool Grinding Machine, 48; 
Electrically-Driven Knife-Cleaning Machine, 485 
Palite Commutator Compound, 485 
Sign Flashers, 485 


Trade Returns, 292, 364. 568, 709, 856 

Train Lighting, H. Henderson, 545, 381, 411, 452 
Tramway Kmployees' Superannuation, 162, 163 
Tramway Gauge, Apparatus for лес. 720 
Tramway Returns, Electrolysis from, 77 


Transformers: 

Indicator Diagrams, 327 

Italian Manufacturers’ Competition for Protection 
of Secondaries, 

Portable Station, 602 

Practical Notes on Transformer Testing, E. A. 
Reld, 159 

Series, and Alterpating-Current Measurements, 710 

Series Resistance Transformer Wave Forms, 291 

Three-Phase, 57А, 328 

at Ticino Power Station, 114 


Transmission of Electrical Energy by Direct-Current 
995 the Series System, J. 8. Highfleld, 416, 444, 477, 


Tudman, A. R., Colwyn Bay Electricity Works, 825 


U. 


Unique Motor Drive, Ap, 370 

Upkeep Charges on Large Generating Sets, H. R. J. 
Burstall and J. 8. Bighfleld, 866 

Utilisation of the Barrow Falls, Queensland, 411 


V. 


Valve Rod, Repair, A, 274 

Variable-Speed Motors, 295 

Ventilation of Factories, etc., 819 

Vertical Frequency Changer Set, 182 

Voltaic Circuit, The, D. G. FitzGerald, xxxviii, 
XLI , XLV, 


W. 


West Ham and the I. M. F. A., 567 

West Ham Labour Clauses, 204 

West Ham Steff Dinner, 233 

Weston Multimeter. 164 

Willans-Dick-Kerr Turbo-Alternator, 726 

Williams, О, J, The Insulation of Electrical 
Appliances, 549 

зор etc., Electricity Supply Undertaking, 790, 


Wiring, 37, 60, 183, 327, 379, 415, 673, 781 

Wooden Pules, Preservation of, 467 

Working Experiences with Large Gas-Engiues, C. A. 
8t. George Moore, 801, 827 

Workmen's Compensation Act, The, 854 

Wycombe Battery Room, 555 


X. 
X-Rays, 145 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
character relating. to central-station working, tramway 
selertakimngm, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
t solution of any question we offer fen. shillings. We 
«^ give fire Ming for every other answer we print. The 
wers to any problem should be sent within ten days 
iter the same has appeared. The replies should deal 
eenetsely with the points at issue, and should not exceed 
e out one thousand words їп length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would. call the attention of our contributors to the 
tet that the neatness of any sketches (which must be in 
"ба Sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
te prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must Бе 
written on one side only of the paper. Questions may be 
sent at any time, 

QUESTIONS, 

How can the excessive current taken by a 26ft. planing machine 
when reversing be reduced ^. When cutting gin. the load was 
55 ane tes at 400 volts, and at the moment of reversing 2 to 1} 
10 amperes, Knock-out switches, reversing switches in the 
arieature or field ciremt, and magnetic brakes must not be used for 
etun reasons. The motor nsed is compound wound, What 
weed be Che results with motor connected up ditferentially ^. It 
Is proposed later to make the cutting speed 40ſt. per minute, and 


reverse 3 to 1: what is the best method in order to reduce the 
excessive current in this case -I. W. W. 


4X). 


Sd bave heard of dirset-current motors up te 10 h.p. which are 
started witheut a starting resistance, the armature being switched 
sthusht mets the mains up to as hich as 480 volts. T under- 
stand that they are usually compound wound and that the arma- 
ture hasa very high reactance to keep the current down. Please 
бурип tally aud elearlv.—4A. W. 
ANSWERS. 

Ne, Jive some account of the qualities of insulating 
Car es and material under different conditions of tentperature, 
ve ayes and durability, 


t a o LAM 
+ S. 


Анг.т to Хо. 923 (awarded 7s, Gi. ). The necessary 
properties of а good. insulating varnish are uniform and 
permanent insulation, and also permanent elasticity. In 
addition to these the varnish should be strong and tough, 
(capable of resisting fairly rough handling, and adding 
strength to the materials on which it is placed. It should 
resist high temperatures and should have no fermentation 
er corrosion, and should. resist water and lubricating oils, 
asd the insulation in a fluid state should not be much 
below that when it is in the dried state. It may not be 
posible to obtain all these embodied in a varnish, but the 
e are the properties to be sought after in insulating 


Time in months between 
Insulation & Test 


CURVE 1. 


varnishes. Before applying varnish to an article all 
moisture should be driven off by baking, and, if possible, 
th а «һом Le done in vacuum, so that the moisture is more 
елу got rid of. 


THE ELECTRICAL ENGINEER, JANUARY 4, 1907. 1 


Curve 1 shows results of a test made to determine the 
permanency of varnishes. Eighteen coils were made up of 
copper wire, dried and impregnated with varnish. A, B, 
and C represent three diflerent makes of varnish. All the 
coils were dried under ordinary workshop conditions. 
From curves it will be seen that C, although not having 
highest insulation at first, was the best in the long run. 
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CURVE 2. 


Curve 2 shows the effect of temperature on coils impreg- 
nated with varnish. Here again the same effect as regards 
insulation at first is noticed, onlv it is not so marked as in 
Curve 1, А, B, and С being different makes of varnish, 
varnish C being the same as varnish C in curve 1. 


Curvk 3. 


Curve 3 shows the dielectric strength of three insulating 
varnishes. "These were obtained by treating good quality 
paper with the varnish and thoroughly drying. Of course, 
the varnish should contain no chlorine or acid to cause 
corrosion, 
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CURVE 4, 


With regard to insulating materials, air is the best when 
it can be obtained in sufficient quantities: the next is mica, 
which has a very high dielectric strength and resists high 
temperatures. When mica sheets are pasted together, they 


Qa 


have a slightly less dielectric strength than if the mica 
were solid and of same thickness as the pasted sheet. A 
very important thing in materials for insulating purposes 
is that they should be thoroughly dried before use. 
Curve 4 shows the effect of drying and varnishing fuller 
board. A was as received, B when dried, and C when 
dried and varnished. 

With regard to temperature effects, these should be 
tested for by keeping samples of the materials at a tem- 
perature slightly higher than that which they will have 
when working for a certain time, and then testing dielectric 
strength, and also whether there is any tendency to go 
brittle. "This last is often the cause of breakdown between 
the inner layers of coils, which are subject to vibration. 
In testing the materials for dielectrie strength, the time of 
the applied potential has а very important beariug, and 
this should be applied for at least 10 minutes before raising 
it, it being no practical test to run the potential up without 
stopping until the insulation breaks down. Any article 
which is likely to be enclosed and is impregnated with 
varnish should be thoroughly dried after impregnation. 
This 1s due to the fact that some varnishes contain benzine 
or other substances which give off inflammable vapours, 
and thus, if not thoroughly dried, owing to the heat when 
working these inflammable vapours are driven off, and 
when anybody removes the lid of the enclosure and there 
is а naked light about an explosion occurs. ‘This applies 
more particularly to transformers in tanks. 

Below are two laws for caleulating dielectric streugth of 
materials commonly used for insulation in practice, with one 
or two exceptions: (1) Dielectrie strength of a material 
composed of several layers of the same material can be 
obtained by E= Е, Vs, where E, is the disruptive voltage 
of one layer, and „ the number of layers. Paper is an 
exception to this rule, following more of a straight-line 
law. (2) Dielectric strength of a material with regard to 
thiekness when not made up of layers is obtained by 


Е = C A f, where C is the disruptive voltage for unit thick- 
ness, and / the thickness in terms of unit thickness. For 
convenience, the millimetre ean be taken as the unit of 
thickness, pure l'ara and mica being exceptions to this law. 
Below is a list of the values for the constants in above 
formule, being the disruptive strength of the materials 
1mm. thick. 


Substance, Dielectric strength. 
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Answer to No. 923 (awarded 7s. Gd. ). Reader” has 
introduced a subject of which very little is really known, 
in spite of the fact that recently a great deal of attention 
has been bestowed upon it. The insulation of electrical 
machinery in which insulating varnishes play an important 
part is a subject which presents great difticulties. It is not 
particularly hard to send out from the factory a machine 
with very nearly perfect insulation. The troubles begin 
through deterioration of the insulation when the machine 
has been in work some time. (tum varnishes make a good 
insulation, but it is extremely probable that cracks will 
appear within a year, and the insulating properties thus be 
destroyed. The qualities requisite or desirable in an 
insulating varnish or material are: (1) high insulating 
qualities ; (2) flexibility both when new and old : (3) tough- 
ness—4.e., able to withstand mechanical stress; (4)impervious 
to moisture; (5) ability to withstand heat, vibration, and 
action of acids ; (6) durability — must be no change, chemical 
or physical, with time. Again, we cannot select a particular 
varnish as the best under all circumstances. One varnish 
may give the best results with one material and another 
with some other material. Experiment and time alone can 
determine this. 

There are two chief properties of all insulating materials 
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between which at present no connection has been estab- 
lished. These properties are the true insulation resistance 
measured in ohms and the pressure necessary to cause dis- 
ruptive discharge. Of these the latter is usually by far the 
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more importaut, for while the resistance of a very thin 
laver of varnish is usually quite sufficient to keep the 
leakage current negligible, the latter prescribes the 
minimum thickness for the pressures employed, for once a 
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disruptive discharge takes place, the insulation 1s com- 
pletely destroyed. To get an idea of the magnitude, 
varnishes may withstand 1,000 volts per mil, while 
some materials will withstand 5,000 volts per mil. 
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One has to inquire, though, whether these results are 
likely to be permanent when the material is in use. 
Because one layer of insulation will safely withstand a 
given pressure it is not safe to presume that two layers 
will withstand double the pressure. Often the breaking- 
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Woolwich Electricity Undertaking.--We under- 
stand that Sir Alexander Kennedy's report upon the 
electrice supply undertaking owned by the metropolitan 
borough of Woolwich has been referred to a special com- 
mittee, who will go thoroughly into the whole matter. 
Nothing will be done pending the conclusion of the special 
committee's deliberations. 


Electric Time Regulator.—The American Press 
draw attention to an interesting device that has been 
adopted at St. Louis for indicating the time by means 
of an electric clock and whistle. The East St. Louis 
and Suburban Electric Railway Company have installed 
at their belt power-house, where the machine shops and 
саг barns are located, a whistle that can be heard 
normally at 10 miles, and at 20 with a strong wind. 
The greatest modern siren comprises three whistles. 
The largest is almost 6ft. in height, and nearly as 
іа: ре as а man. On each side of the main one is a 
smaller whistle. This big triple whistler is connected 
with an electric clock, regulated by the Government 
standard time sent out from Washington on the dropping 
uf a ball at exactly noon each day. The electric clock 
with tbe whistle is guaranteed not to vary five seconds in 
time a vear, and the clock's record to date is reported to 
be satisfactory. 


Cablelaying in 1906.—Submarine telegraphy owes 
its success to the pioneering work of English cablemaking 
firms, and we are pleased to find that the manufacture of 
the bulk of the new cables for this purpose is still retained 
by these firms. Thus the India Rubber, Gutta Percha, 
and Telegraph Works Company, Limited, have been 
responsible for many historic cables, and, although most 
successful in other branches of electrical engineering, still 
continue to secure valuable cable contracts. During the 
vear just closed the company executed a very important 
contract for submarine cablelaying, 1,300 nautical miles of 
cable being laid for the Commercial Pacific Cable Company 
between Shanghai and Manila. The work was commenced 
during the month of January last, and completed at the 
end of July. The cable weighed nearly 5,000 tons and 
was laid by the company's cable steamer, “Silvertown.” 
The latter is remarkable for the enormous size of her cable 
tanks, as may be judged by the weight of the cable recently 
laid. The steamer is capable of carrying a cargo of more 
than 6,800 tons. Another of their cable steamers, the 
~ Buccaneer,’ has been busily engaged during the past 
vear in repair work for a number of cable companies. 


Publications Received. The Transurtions of the 
Institution of Engineers and Shipbuilders in Scotland 
ol. L, part 11) contains a paper on “Suction Gas- 
Engines and Gas Plants, by Mr. Hugh Campbell, and the 
discussion on Mr. E. M. Speakman's paper entitled, The 
Development and the Present Status of the Steam-Turbine 
in Land and Marine Work.” The December issue of the 
American l’hysical Keciew contains the following contribu- 
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tions: “The — of Thermoelements,” Mr. W. Р. 
White ; “ Note on the Comparison of Capacities,” Messrs. 


A. Trowbridge and A. Н. Taylor; “ An Improved Method 
of Measuring the Infra-Red Dispersion of Magnetic Rota- 
tion; and the Magnetic Rotatory Dispersion of Water," 
Мг. L. R. Ingersoll; “The Irreversibility of the Heusler 
Alloys," Mr. B. V. Hill; * Note on the Vibration Galvano- 
meter," Mr. R. T. Wells.—The Bulletin issued by the Thomas 
S. Clarkson Memorial School of Technology, Potsdam, 
N.Y. (vol. 5, No. 4), maintains its high standard by the 
publication of a number of interesting contributions. - 
Messrs. E. F. and N. Spon, Limited, 57, Haymarket, 
London, S.W., have published Scienee „distracts for 
December, 1906 (vol. 9, No. 12). Section A deals, as 
usual, with the department of physics, and Section D deals 
with electrical engineering The parts are to be had in 
single numbers for the price of 1s. 6d. each.--- The Journal 
of the Chemical Society (vol. xc, No. dxxx.) in its 
December issue contains the following, among other con- 
tributions: * The Interaction of the Alkylsulphates with 
the Nitrites of the Alkali Metals," by Messrs. P. C. Кау 
and P. Neogi; Studies in Optical Superposition, hy 
Messrs. T. S. Patterson and John Kaye: ete. 


Resistance Leads for Commutator Motors. 
When high-resistance leads are connected through the 
armature and the commutator bars of an alternating- 
current motor, the leads are frequently located in the 
bottom of the slots which contain the armature windiny, 
and each resistance conductor is doubled back on itself in 
order to eliminate inductive etfects. Mr. B. G. Lamme, 
according to a patent recently issued in the States, proposes 
to provide independent slots in the armature core for the 
resistance leads, as shown in the accompanying illustration. 
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This, it is claimed, will avoid enlargement of the core slots 
beyond what is demanded for proper electrical proportions, 
and also avoid the transference of heat from the resistance 
leads to the armature coils. It is stated that the most 
advantagcous distribution of the resistance leads will te 
obtained when the number of slots for the leads bears a 
definite ratio to the number of slots for the armature 
winding, and the six claims of the patent relate to a value 
which is the inverse ratio of the number of conductors in 
the resistance lead slots to the number in the armature coil 
slots. 

Electric Power in France.— According to a report 
presented by the United States’ consul at Roubaix, the utilisa- 
tion of electricity for industrial purposes is making great 
headway in France. This tendeucy has been accelerated by 
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the reasonable prices at which electrie power can now be 
obtained, and by the enterprise of the supply companies. 
The report gives proof of the success achieved by the 
Société Lillois d'Eclairage Electrique, through the increased 
capacity of their plant, which has led to the establishment 
in the city of Lille or its environs of four further plants of 
large capacity for the production of electrical energy. The 
latest is a plant of 25,000 h.p. about to be constructed at 
Marquette. An idea of the relative cost may be formed from 
a comparison of proposed prices for electrical energy in the 
annexed table with the cost of prices given in the follow- 
ing examples of motive power generated by the ordinary 
means of steam and gas: (1) for an industry whose con- 
tinually varying needs are from 25 h.p. to 100 h.p., the 
industry considered being a printing establishment, the 
cost price per kilowatt-hour is per machine 0°19fr. ; (2) for 
an industry constantly requiring 100 h.p., the industry 


considered being a spinning mill, the cost price per kilo- 


watt-hour per spinning frame is 0°146fr. The new electric 
companies have established price schedules, the figures 
being essentially the same for all. These are based upon 
a progressive decrease in cost, beginning with a charge of 
0:20fr. per kilowatt-hour for a smaller horse-power, and 
lowered to a charge of 0:05fr. and less per kilowatt-hour 
for subscribers for 5 h.p. or more, utilised during a stated 
number of hours. The prices given in the following table 


are stated by the companies on the basis of the reckoning 


that the hours of utilisation are equal to the kilowatt-hours 
consumed divided by the kilowatt-hours installed : 


= Price in francs per kilowatt-hour. 
Power installed For the For the For the 


= 
For more 


in kilowatts. lirst 1,500 hours 2,000 hours than 4,500 

1,000 hours. following. following. hours. 
Less than 3 kW.. 020 Sasa D ОЮ aw 0:20 
From 5 kw. to6kw. 790 ...... "JE. is: IDE ы '05 
From 6 kw. to 10 kw. ‘19 ...... ТӨСЕ votos 0888 05 
From 10 kw. to 15k W. 18 2 uses "UB. әл 05 
From 15 kw. to ak W. 17 2 i canta QUE ausos 05 
From 24 kw. to 36k WM. 16 Г о i о е '05 
From 36kw. to50kw. 15 ...... 3 ä 05 
From 50 kw. to SO Км. 14 096. . 008: 11.5. `05 
Above 80 kw. ......... TS eo. O9 — uus: 06 с: 05 


Electricity in Mines. The pessimists who condemn 
as impracticable the introduction of electricity into the 
mines of this country will not derive much satisfaction 
from the annual reports of some of the largest German 
electrical manufacturers, which show ап unmistakable 
development in the applieation of electricity for that pur- 
pose. One of the chief fields of work for the German elec- 
trical companies for the past three or four years has been 
in installing power plants for coal mines and iron-manufac- 
turing establishments. Abundant evidence is available to 
prove the accuracy of this statement, and confirmation can 
be found in a survey of the German electrical industry 
made by our contemporary, the Electrical World. Quoting 
from the recent annual report of the Allgemeine Elek- 
tricitiits-Gesellschaft of Berlin, it states: “The company’s 
installation department was occupied last year chiefly by 
the coal and iron industries. The development of elec- 
trical transmission comes to the aid of the iron industry 
through the utilisation of waste gases for power, and while 
the gas-engine seems to predominate, the steam-turbine is 


creating a rapid opening for itself at mines. The company 


have recently put into operation the first electrical plant 
for driving reversible rollers. This mill is situated in 
Austrian Silesia, and it is the first one of the kind in the 
world, but the Allgemeine have several others in course of 
construction. At the Silesian mill the generators are 
driven by steam-turbines. While many iron companies in 
Germany have put in continuous rollers driven by elec- 
tricity, they were checked at the blooming mill; only the 
old-fashioned steam-engine was thought adapted to do this 
heavy work, as it reyuired repeated reversing of the rollers. 


As it is now demonstrated that electricity can serve 
reversing rollers successfully, iron manufacturers can 
electrify their plants throughout. That they will have 
great inducements for doing so is evident from the expe- 
rience of the Silesian mill referred to, where it is reported 
that a 10 per cent. saving of expense has been attained.” 
This would seem to open up remarkable prospects for the 
electrical industry of the world, and the revolution of the 
coal and iron industries through electrical power seems only 
a question of time. 

Auto-Transformers.— As is well known, the use of 
auto-transformers leads to a considerable economy in 
material for a given output. If, for instance, Z, is the 
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higher and Z, the lower of the two voltages dealt with 
in the transformer, the output of an auto-transformer for 
Zi 
11-7, 
as compared with the ordinary transformer. The saving 
is especially noticeable when the ratio of transformation 
is low. .J., for a ratio of 1:2:1 the output of an auto- 
transformer is six times as great as that of the same trans- 
former used as an ordinary one. This economy accounts 
for the widespread use of such transformers for regulating 
purposes in alternate-current traction work. Figs. 1, 2, 


а given weight and cost is increased in the ratio 


Fic. 4. 


and 3 show the connections for single and three-phase 
auto-transformers, and Fig. 4 shows an auto-transformer 
with self-contained regulating drum designed by the 
Oerlikon Company. 

Patent Law Reform.—he state of the electrica 
industry in this country has been, by many who are in a 
position. to judge, declared unsatisfaetory, and there is 
no gainsaying the fact that our relative position among 
the manufacturing nations is not very reassuring. There 
is no effect without cause, says science, hence it is that by 
tracing the origin of the cause of the present state of the 
industry we find that 16 is due to a series of influences. 
One of the influences which plays a not unimportant part 
in the progress or retrogression of industry is that of State 
interference, and among that which comes within the 
purview of the State is the question of patent law 
legislation. An amendment of the patent laws of this 
country has long been demanded by British manufacturers. 
It is insisted, in the first place, that the compulsory licence 
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clause of the Act of 1902 is at present wholly inoperative. 
It an Englishman holds in Germany—and the same may, 
indeed, be said of almost any other European country— 
a patent. which prevents a German firm from making the 
mme kind of article to which the patent relates, the 
princ’pals of the firm are at liberty to apply to the courts, 
and should the plaintiffs be able to show that the patent in 
British hands has not been “worked” in Germany for three 
vears, thev can obtain an order for its immediate revoca- 
ln the United Kingdom, on the other hand, a 
German manufacturer—non-resident, and having no capital 
investment in this country—is at liberty to take out an 
Engish patent, and under the monopoly thus created to 
carry on a great. industry abroad, sending its output here, 
duty free, to the palpable detriment of home production. 
This inequality will most likely be removed at an early 
‘Late, for it i$ reported that the President of the Board of 
Frade proposes to move in the matter. A committee of 
experts has been appointed to assist Mr. Lloyd-George in 
the preparation of a Bill, and among the gentlemen invited 
to take part in the work are Mr. Cawley, M.P., Sir Joseph 
lawrence, and Mr. Ivan Levinstein. The question needs 
careful consideration; at the same time, it would be a 
xreat advantage to have a judicial expression of opinion on 
some of the unexpected difficulties that have arisen in 
connection with the new laws enacted. 


High-Efficiency Electric Lamps. Dr. Clayton H. 
Sbarp recently read a paper on “New Types of Incan- 
descent Lamps" before the American Institute of 
Electrical. Engineers, in which he dealt in a general way 
with the newer types of high-efficiency lamps. Perhaps 
tbe most interesting part of the paper, however, is that 
relating to the " tungsten " lamp, for he was able to give 
mach more information than has hitherto been available 
respecting the latest type of metallic-filament incandescent 
lamp. Dr. Sharp was not aware of any 110-volt tungsten 
lamps having been produced for lower candle-powers than 
25, and no lamps for higher voltages than 220. The fact 
that these lamps can only be made in large units and for 
low voltages is a great disadvantage, inasmuch as this must 
limit their use in domestic lighting. Dr. Sharp says that 
"if tungsten lamps are to be made for small candle- 
powers they would probably need to be made for 
50 volts or under, and, consequently, either burned in 
nes or connected to low-voltage mains." One of the chief 
dxalvantages of the tungsten lamp lies in the extreme 
fragility of its filament. But the feature which diffe- 
rentiates the electrical behaviour of the newer lamps from 
the ordinary carbon lamp is their positive temperature 
си ееп. The effect of this is to give the lamps con- 
«derable inherent regulation. This is shown in the 
wor panving table, which gives the change in candle- 
wer and the watts per candle of various types, with 
9 per cent. increase in voltage above normal. 


tions. 


Candle-power. Watts per candle. 
(lem 8 * 50 per cent. - 15 per cent. 
Metailised ......... + 27 per cent. - 13 per cent. 
[antalum ........ + 22 per cent. - 11 per cent. 
Tungsten ......... + 20 per cent. - 10 per cent. 


The quality of the lamps here pointed out is a very valuable 
une, since it must show that the light of the lamp is less 
2. ted Һу bad regulation of the circuit. This means that 
with a given degree of regulation of the voltage on the 
circuit the service must be more satisfactory to the user, 
and bas а direct bearing on the amount of copper required 
in feeders. The results from the tungsten lamp, as presented 
in tbe paper, show much promise of success, but it possesses 
doawivantayes from an illuminating point of view; and, as 
was pointed out in the discussion on the paper, it is not as 


— — ——_———— 


good as the ordinary carbon lamp at 110 volta, because it 
cannot be made in as small units at this potential as the 
latter. 


Municipal Enterprise in Sheffield. —The Corpora- 
tion and people of Sheffield have every reason to be proud 
of their electricity undertaking, which has never had a 
more prosperous year than the one just closed. The 
Sheffield Daily Telegraph, in its annual survey of the 
municipal undertakings carried on by the Corporation, 
gives ample evidence of the marked advance which the 
use of electricity in Sheftield has made. During the 
summer months, when the electricity department is gene- 
rally quiet, it was exceptionally busy, and, says the Tele- 
graph, the great demand for new lighting installations 
continues up to date. Many new villas are being erected 
in the city at present, and it is significant of the recognition 
which electrie light has won for itself that the builders 
are putting in the wires as part of the work of construc- 
tion, and not leaving it to the tenants to call upon the 
department for everything afterwards. This, of course, is 
calculated to greatly conduce to the wider adoption of the 
light. Villas of modest rentals—as low as £30—are taking 
electric light pretty freely. It is customary, when giving 
a figure as to the extent of electric illumination, to reduce 
the devices of all kinds to 8-c.p. lamps. The light now 
installed in the city is equivalent to 256,000 such lamps. 
For motive power, too, electricity is used to a greatly 
increased extent. The motors in the city driven by current 
from the Corporation mains now represent, in the aggregate, 
6,300 h.p. They range from the tiny affair driving a cooling 
fan in a room to the 200-h.p. motor employed to run a 
rolling mill. The early canvassing carried out by the 
department is now bearing fruit, and the general spread of 
knowledge is resulting in manufacturers coming with orders 
instead of having to be persuaded. Some big installations 
are in contemplation, and proprietors of large works are 
deciding to completely change their method of driving and 
adopt electricity throughout. One of the large steel firms 
in the east end recently resolved to make this change. One 
of the reasons which determined them on that course was 
the absolute need of more space. By taking energy from 
the Corporation they are able to dispense with their 
present engine and boilers, and save all the space except 
what is required for the comparatively small motors. The 
change is being carried out gradually. Ultimately the 
firm's demand will approach 2,000 h.p. The number of 
electric lifts in Shettield is increasing very satisfactorily. 
The cost of working a lift by electricity is only about one- 
sixth as much as that of running it by hydraulic power. 
It is not surprising, therefore, that with a reliable supply 
at low rates, electricity should be increasingly applied to 
industrial and domestic purposes. 


The Safety of Overhead Wires.—If it is the 
intention of the Lancet to make the lives of the inhabitants 
of this planet unhappy, it could scarcely set to work in a 
more effective way. In almost everything that brings 
personal pleasure, or is of use to mankind, the Lancet sees 
a danger lurking, and its presages of subsequent evils are 
such as to strike terror into the hearts of the weak. Quite 
recently the Luncet thought it necessary to call attention 
to the dangers of broken flexibles and falling lamps, and 
now that is followed up by a warning against the dangers 
attending the overhead wires of the tramlines. The 
following example, taken from Sheffield, is cited by our 
contemporary: Three cars were passing along the street 
when one of the guard wires over the electric cables broke 
and fell across the ‘live’ wire. The current passed through 
the fallen wire along the whole length of the guard wires 
which became alive.“ Fusing took place at each junction, 
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and in a moment broken wires were falling in all directions. 
One guard wire, as if endued with diabolic intelligence, 
‘curled across the road, and rising up snake fashion, coiled 
itself round a gas standard, cut a hole through the pipe, 
and in a second the gas was blazing furiously round the 
head of the lamp. All this adds to the dangers which may 
be encountered by those who have to walk along the streets 
either for business or pleasure, and although happily there 
were no casualties in Sheffield in consequence of the elec- 
tricity getting a little of its own way, such an escape 
cannot be calculated on. So long as it is under control it 
is a servant with possibilities of usefulness perhaps scarcely 
dreamed of, but if control is lost it becomes an irresponsible 
power more to be dreaded than the most malignant jinn 
ofan Eastern tale. Protection from the dangers of elec- 
tricity has not kept pace with its increased application in 
the service of man, and more thought and care should be 
given to safeguarding against its dangers. The overhead 
wires of the tramlines, besides disfiguring the streets, are 
a perpetual menace to the passers-by.” The best answer 
to the Lancel's charge that protection from the dangers of 
electricity has not kept pace with its increased applica- 
tion " is to be found in such reports as are issued by H.M. 
inspectors of factories and of mines; statistics that are 
published annually show how extremely small is the per- 
centage of accidents or fatalities due to the use of elec- 
trieity, and these completely refute the allegation that 
thought and care are not given to safeguard against its 
dangers. Wethought the safety of overhead wires was now 
generally acknowledged, but the Lancet is apparently incor- 
rigible. Perhaps the “perpetual menace” referred to by 
our contemporary is caused by the so-called “ disfiguring " of 
the streets by the construction of poles and overhead wires, 
in which case it is only the wsthetic sense that is offended. 


Physical Meaning of Power Factor. --- The 
necessity for a clear understanding of the physical meaning 
of power factor is apparent from the peculiar wave forms 
obtained from various electrical devices. This difficulty is 
purely one of definition, and it can be greatly obviated by 
bearing in mind that it has a physical meaning as well as 
a mathematical meaning. The subject is discussed in a 
lengthy article in the December issue of the Journal of the 
Franklin Institute by Prof. A. F. Ganz, who defines power 
factor as the ratio of the true to the apparent watts, which 
is, of course, the physical meaning. He says that in 
circuits with distorted alternating E.M.F. and current 
waves the power factor is determined by two components 
first, the angles of phase difference between synchrcnous 
harmonic components of E. M. F. and current; and, secondly, 
by the variation from proportionality of the harmonic com- 
ponents of the waves. The component of power factor 
which is due to phase difference has the physical signifi- 
cance that there is a corresponding surging of energy 
between the dynamo and the circuit. The other com- 
ponent, due to the variation from proportionality of the 
waves, represents an apparent surging of energy, but has 
no real physical significance, and is due to the mathematical 
fact that the average of the products of the instantaneous 
values of two waves is, in general, less than the product 
of their effective values. The phase difference between 
irregular waves of alternating current and E. M. F., as 
measured between their zero points, does not bear a direct 
relation either to the power or to the power factor of the 
circuit. It has been shown that two irregular waves may 
be in phase that is, cross the time axis at the same 
points—and yet have a low power factor. Similarly, two 
irregular waves may be considerably out of phase, and yet 
the power factor may be greater than the cosine of this 
angle of phase difference between irregular waves. ‘The 


reason for this lies in the fact that certain harmonics alter 
the wave shapes near the zero points of the irregular waves, 
so that these zero points of the irregular waves are shifted 
considerably from the zero points of their fundamental sine 
components, and the latter are generally the principal 
elements which determine the power and power factor. 
The ordinary alternating-current arc is a good example of 
distorted E.M.F. and current in phase, and yet having a 
low power factor. If the power factor of a circuit is low 
on account of phase difference between current and E.M.F., 
it is possible to raise the power factor to unity by connect- 
ing a suitable reactance or a synchronous machine in shunt 
with the circuit. If the power factor is low on account of 
wave distortion, it cannot be raised by shunted reactance. 
If the power factor of a circuit is low, both on account of 
phase difference and of phase distortion, it can only be 
corrected by shunted reactance for that part which is due 
to phase difference. In most practical cases wave distor- 
tion does not produce serious lowering of power factor. 
Certain kinds of apparatus—such as rectifiers and alternat- 
ing-current are lamps— produce considerable distortion 
of the current waves, and such apparatus may have 
inherently a poor power factor. 


Mr. John Gavey.—The announcement is made that 
Mr. John Gavey, C.B., the engineer-in-chief of the Post 
Ottice, is shortly to vacate the position which he has 
occupied since 1902. Although Mr. Gavey does not reach 
the age limit till August next, he intends to leave the 
service some time before, but the actual date has not yet 
been fixed. Mr. Gavey has spent a long and distinguished 
service in the State telegraph and telephone departments, 
which he entered as far back as 1870, after а 10 years 
service with the late International Telegraph Company. 
After serving as superintendent of telegraphs over several 
sub-divisions of the southern division of England, he was, 
in 1878, appointed superintending engineer of the South 
Wales Telegraphs, and in 1892 he became chief technical 
engineer of the General Post Office in London. His next 
appointment was that of second assistant. engineer-in-chief, 
then in 1899 a further advance to assistant engineer-in-chief 
and electrician was made, whilst in 1902 he became engineer- 
in-chief. Mr. Gavey has been closely associated with most 
of the developments of the telegraph and telephone service 
of the country, and has effected some important improvement 
in the apparatus employed on the service. When the enlarge- 
ment of the local telephone service in London was decided 
upon by the Post Office, he visited the great cities of Europe 
and America to inquire into and report upon the systems 
in actual operation. On his return, he designed and super- 
vised the construction of the Post Office system of tele- 
phone exchanges in the Metropolis. While at Cardiff, in 
the year 1881, Mr. Gavey built his first trunk telephone 
line between two postal towns in Great Britain (Cardiff 
and Newport) At the request of Sir Wm. Preece he 
carried out an important series of experiments on wireless 
telegraphy, and it is due to him that the first result in 
wireless telephony was obtained. He put into operation a 
service between the mainland near Holyhead and the little 
island called the Skerries, the distance between the trans- 
mitter and receiver being about three miles. The service 
was instituted in 1900 ; it has been in perfect working 
order ever since, and is of the greatest assistance to 
its users. There is also a wireless telephone service in the 
North of Ireland, which has proved a success. Mr. Gavey 
was president of the Institution of Electrical Engineers 
for 1905-6, and his presidential address was a very interest- 
ing and instructive survey of the progress of the telegraph 
and telephone industry. His year of office was notable 
for the visit of representatives of a number of kindred 
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institutions from abroad, and the manner in which he dis- 
charged the functions pained him the admiration of the 
He regularly presided at the meetings of the 
Institution, and his conduct of the debates was marked 
with good tact and urbanity. Later, he was called upon 
to act as one of the delegates for this country at the recent 
ra hotelegraph conference at Berlin. In wishing Mr. Gavey 
a iong and felicitous repose which bis labours have well 
entitled him to—we know that we are only expressing the 
«n*iments of the whole electrical community, though we 
hope that his withdrawal from publie. work does not mean 
his total severance from work with which he has been so 
intimately connected. 


ists. 


Railway Generators Operated on Three-Wire 
Lighting Service. luteresting and valuable results 
have been obtained by the Topeka Edison Company, 
‘Topeka, Kas. in operating a 600 volt railway gene- 
rater at 250 volts on ап Edison three-wire system. 
The company has one of the most modern and well- 
e,iipped plants in the West of America. In addition 
ty its regular lighting it supplies current 
at 520 volts to the Topeka Railway Company, and for 
this purpose has installed three 500-kw. 600-volt gene- 
raters. This number of generators affords a considerable 
nerve capacity, which is increased by the use of a storage 
hattery which operates on the railway service. Anticipat- 
rug an extra heavy demand on the three-wire lighting 


business 
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system during the present winter season, Superintendent 
J. T. Huntington and Chief Engineer J. L. Chase made the 
experiment of connecting one of the railway generators to 
the two outside wires of the three-wire system. To do 
thia the generator was connected to the 250 volt panel in 
the manner shown in the accompanying diagram. To 
operate at 250 volts the compounding coils are cut out 
as indicated, and the field rheostat on the 600-volt 
panel about one-half cut out: the field resistance is 
then controlled by rheostats on the 250-volt panel. 
The engine speed was reduced 5 r.p.m. bv adding 
weht to the governor which gave a speed of 120 r.p.m. 
Oz the day the test was made the generator had operated 
10 boars at 600 volts and 900 amperes in railway service. 
In changing over the extra governor weights were added, 
saiteh thrown, and the generator connected to the three- 
wire кузеп at 250 volts, being operated at 850 amperes 
fe over three hours in parallel with regular lighting units 
There was no sparking at the brushes and no heating of 
o-mmiutator above normal, and there was no trouble with 
regulation, which indicates that the amperage could be 
carried higher. The generator used was a General Electric, 
type M P., class 10, 500 kw., 570 volts no load, 600 volts 
fal load 900 to 1,000 amperes, direct connected to a 
Birkeve vertical, cross-compound engine, with cylinder 
2 ltr. by 42in. by 30in., normal speed 125 r.p.m. The 
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generator can be changed from either service to the other 
in а few moments by the adding governor weights, and 
throwing switch marked “B” in diagram. For a description 
of the operation of the generator we are indebted to the 
New York £Elfrical Rrriew. 


Private Bill Legislation.— The number of electrical 
schemes to be submitted for the consideration of Parliament 
in the 1907 session, as recently summarised in our pages, 
shows a diminution in comparison with that published 
towards the end of 1905, while none of the schemes are 
of exceptional interest. The Bills will consist largely of 
proposals for extensions of existing systems for lighting, 
power, and tramway purposes, and, except in very few 
cases, the notices do not show that the Bills will be anv- 
thing out of the ordinary. Chief interest will be centred, 
as usual, upon the power schemes affecting the metropolitan 
area, and unless some compromise is arranged between the 
promoters of the rival schemes, there is likely to be a long 
and animated debate over the question. Five different 
schemes have been submitted, the promoters being the 
London County Council the Administrative County of 
London and District Electric Power Company. the North 
Metropolitan Electric Power Supply Company, the London 
and District Power Company, and the London Electric 
Supply Companies. The proposals of the two former and 
those of the last-named are the most important, for they 
are practically competitive, and will, therefore, engage the 
larger share of attention. Considering that the majority 
in Parliament is emphatically in favour of municipalisation, 
the County Council scheme would, in sporting parlance, 
scem to stand the best chance of getting through, for it has 
been prepared upon the basis of the report and recom- 
mendations made by the Parliamentary Select Committee 
last year. But theCounty Council are somewhat timid about 
undertaking the scheme as originally proposed, and it is 
probable that, having obtained the powers sought for, they 
will hand them over to a private company, who will work 
the scheme during its initial stages. Our old friend, the 
* Administrative County," proposes either to undertake a 
partial supply in the London area, under agreement 
with the London County Council, or to lease from 
the latter the whole undertaking. The tramway and 
railway schemes proposed, with one exception referred 
to later, are of no great importance. In London the 
County Council have considerably reduced the magnitude 
of their new schemes owing to the difficulty of raising 
money at suitable rates of interest, and to the warning of 
the Finance Committee. The old horse tramways under- 
taking at Oxford has been handed over to a company with 
a view to carrying out the work of electrification. The 
doom of the antiquated horse system in York has been 
sealed, and the electrification of the lines is now imminent. 
Already a company have given notice of their intention to 
apply for a Dill next session, but whether the Corporation 
will support the company or decide to apply for a Bill to 
effect the electrification of, and to work, the tramways 
themselves has not yet been settled. In Edinburgh a 
company propose to introduce electric tramways to compete 
with the cable tramways on some of the main thorough- 
fares, while a deputation from the Edinburgh City Council 
has just inspected some of the different systems of electric 
traction in England. The London and North-Western 
Railway scheme to make an electric line from Euston to 
Watford, and involving a cost of over £2,000.000, is of 
great importance, as it will greatly increase the speed of 
the company's suburban trains. Some rather large exten- 
sions of the present tramway systems are proposed in 
West Ham, Sheffield, and Manchester, but the majority 
of the remaining proposals are only of minor importance. 
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THE DUNSTON-ON-TYNE ELECTRICAL FLOUR 
MILL. 


By one of those little freaks of topography which a 
busy civilisation sometimes creates, the large flour mill of 
the Co-operative Wholesale Society, Limited, Manchester, 


Fie. 1.- The,Co-operative Wholesale Society’s Silo and Grain Cleaning 
House, Dunston-on-Tyne. . xd 


the present output of the staff of life from which is con- 
siderably over half a million 20-stone sacks a year, is to be 
found on that side of the Tyne immediately opposite the 
gun and ironclad works of Messrs. Armstrong, Whitworth, 
and Co., Elswick—an equally busy hive of life-destroyers. 
Dunston mill js the first modern flour mill in the kingdom 


was steam-driven practically throughout. 


. 


which its driving machinery has recently experienced. 
The mill can look back with satisfaction upon a prosperous 
existence starting in April, 1891. It was then housed in a 
single building, and produced its necessary 700 driving 
horse-power by means of two T. Robinson and Sons’ 
condensing engines, increasing business having to be 
ret from time to time by new buildings and further 
plant. In 1903 the smart-looking ferro-concrete silo and 
grain-cleaning house shown in Fig 1 was put up and fully 
equipped with the most perfect grain cleaning and con- 
ditioning machinery known by that world-famous firm, 
Robinson and Sons, of Rochdale. At this date the plant 
Two additional 
Willans 200-h.p. engines coupled to Westinghouse 
generators served for lighting and, now and then, for 
stand-by movable motor drives ; but there was no other 
electrical equipment. The steam machinery had, of 
course, increased since 1891, and now included a 500-h.p. 
Robey tandem compound engine for driving the silo and 
grain-cleaning plant, making in all at the time of the 
great change-over in the present year seven Galloway-type 
steam-boilers, two 350-h.p. and two 200-h.p. Willans 
engines (the latter with Westinghouse alternators), and 
the 500-h.p. Robey engine, together with water softeners, 
condensers, and the necessary auxiliaries. The premises 


of the society now include the wharf, the elevators, the 


grain receiving, cleaning, and conditioning houses, the 
storage warehouse, the north and south mills, and 
the 20-sack flour mill, the flour warehouse, and the con- 
veying and delivery buildings, sheds, and sidings. A 
ferro-concrete jetty, 560ft. long (at which 6,000-ton wheat 
vessels can lie comfortably) is completed, and certain spaces 


gained by adopting the electrical drive will be utilised for 


additional sidings and sheds. 

The management and directorate of the mill decided, 
after mature deliberation, to make a clean sweep of 
their steam plant. From one point of view it seemed 
a pity to sacrifice it, for it was a first-class plant, 
in excellent working order. From the other point 
of view, and for this reason, it would, doubtless, 
fetch a fair price, a compensation of sorts. In any 
case the decision, which has been long and carefully 
considered, was now as undeviatingly and quickly taken. 
Possibly the gentlemen who took it realised the philosophic 


truth that in all revolutions, whether affecting monarchs 


or mills, something or somebody has got to go, the only 


to find itself in possession of a complete electrical equip- 
ment. Its proprietors, the Co-operative Wholesale Society, 
Limited, of Manchester, London, and Newcastle, may, 
therefore, claim to be, in this line, confident pioneers of 


Fic. 2.—Top of Dirty Wheat Silo, showing Motor and Rope Prive. 


question being, is it worth while? Apart from the fact 
that flour is white and coal dust is black, apart even from 
the future when, as we believe, no flour mill in a densely- 
populated district will be able to afford anything but the 


the electrical drive. It is undoubtedly the first flour mill | electric drive, it seemed well worth while, and for the best 
anywhere to undergo the remarkable and rapid change ' of reasons. The figures submitted by their engineer showed 


it to be а cheaper method of working, and the guarantees 
of efficiency of the electric motor were full and cogent. 
These and guarantees have now been put to the 
proof, and bave more than borne out their promise. The 
electric drive is a cheaper and more efficient method of 
working a flour mill than the steam drive. The contract 
for the whole electrical equipment, including the motors, 


1 


Fre. 5. - Bottom of Dirty Wheat Silo. 


starters, and plant, was let to the British Westinghouse 
Company, the change over was accomplished by the 
society's engineering department without hitch or stop in 
the short space of three months from the date of placin 

the order. The current is derived through lead-covere 

three core mains feeding from that fine station at Carville, 
which stands—like a prophet of the Edison idea—in the 
midst of the northern coalfields, and from which the 
County of Durham Electrical Power Distribution Company, 
Limited, also derives its supply. Owing to its exceptional 
positioo, its capital management, and an extraordinarily 
efficient plant, this company can supply bulk electricity at 
a cheaper rate than any other station in the kingdom, at 
prices, in fact, which compare favourably with those 
charged at Niagara. The sub-station built on the mill 
premises receives the incoming three-phase current at 
¢.000 volts, where it is transformed down to 440 volts 
at 40 periods, being thence led to the various points of 
application throughout the mills. The main switchboard 
in the sub-station consists of seven panels. The first panel 
controls the north mill, the second the south mill, the third 
the 20-sack mill, the fourth the flour warehouse, the fifth 
the cleaning mill, the sixth the lighting, and the seventh 
the new circular silos and ship elevators. 

The first stage of the day’s business at Dunston mill is, 
of course, the arrival in the river of a large wheat-carrying 
ocean-goer. Lying alongside the wharf, she is discharged 
at the rate of 150 tons an hour by means of grain elevators 
driven by two portable 25-h.p. motors placed on board. 
The lifted grain is deposited on a travelling band running 
mto the new circular silo-house at the rate of 500ft. per 
minute, and when required for cleaning is conveyed on 
bands to the cleaning mill. Immediately thereafter its 
preliminary cleaning from the coarser sort of impurities— 
tones, straws, strings, etc.—is effected by means of 
"Cyclone " fans in three capacious receiving separators, 
u» which it is led prior to storage in the silos at the top 
of the building shown in Fig. 2. Bucket elevators convey 
и to tbe top floor of this building, where the first 
import tant process іп its handling is carried out. 
heen said, and it is relevant to the argument to repeat 
it again, that "flour is white." It is difficult for the 


It has , 
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outsider in milling matters to realise the number of processes 
through which it has to go in order to keep it white and 
to ensure that it will be not only white but free from 
impurities of every sort, either white or black, so that the 
steel mills which must finally turn it out fine will also turn 
it out pure. In this silo and cleaning house, to the roof of 
which we have seen it lifted, the grain has to go through 


eight different processes before it is ready for the mill. In 
Fig. 2 is shown a view of the top of a dirty-wheat silo, 
with its 20in. wide conveyor bands and its travelling 
carriages, which empty the contents of the running band 
into any silo beneath which it is desired to fill. There are 
36 numbered dirty-wheat silos and 18 clean-wheat silos, 
all of which can be filled with equal ease. On the right- 
hand side of the figure may be dimly seen a portion of the 
narrower 9in. bands which fill the 18 clean-wheat silos. 
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ving the Third Process Plant for Cleaning 


Fig. 4. - 75-h. p. Motor dri 
Wheat by Brushing. 


The capacity of the silos is about 40,000 quarters. Fig 3 
shows the bottom of some of the dirty-wheat silos. Here 
again the moving bands are in evidence. On this floor 
there are four mixing bands, each fed by two conveyor 
bands with 11 “ Moir” mixers on each hand. Each of 
these bands feeds one of the four great cleaning plants 
into which the whole of this portion of the plant is divided. 
Each silo, as can be seen in the illustration, has four 
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delivery hoppers—two delivering any desired quantity 
into а mixer over one band and two into a mixer on the 
other. The conveyor bands are here 15in. wide, and travel 
at 500ft. per minute. There are 88 mixers in this 
department. 

Separating and grading is the next stage. This is done 
by four Robinson machines equipped with fans which 


of milling 1 was at one time the only impor- 
tant part of the business) is a comparatively simple 
matter. The clean, bright, conditioned grain is conveyed, 
again on belt conveyors, from the cleaning house to the 
storage silos, in the mills, whence it is drawn from to feed 
break rollers as required. After passing through the first 
break rolls, which are set so close as just to open the wheat 
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draw off the dust. From these the grain passes to 64 
cockle and barley cylinders, which effectually separate it 
from these and other undesirable fellow-travellers. Thence 
the journey is made to the floor below and the scourers in 
which the grain is, by self-friction, gently and slowly 
scoured, after which it makes its way without pause to the 
eight Greenslade wheat-washers, which not only wash it in 
a manner impossible by any dry process, but remove any 
grit or foreign matter which may now remain. It is then 
necessary to remove the moisture, and four Robinson 
“ whizzers " accomplish this rapidly, a strong current of air 
being driven through thc grain as it ascends a spiral casing 
to the dryers and conditioners. Неге a strong blast of 
heated air is used, in contact with which every grain of 
wheat must como. Lastly, the grain is cooled in Parkinson 
coolers—which take their name from the inventive manager 
of the Dunston mill -from which each grain emerges in 
splendid condition without the least injury or abrasion, 
notwithstanding the long punishing it has been receiving. 
Band conveyors now take it to the clean-wheat silos, where 
it remains till called upon by the mill proper, before it 
enters which. it receives а final brushing up in a brush 
machine to remove any dust which may have meantime 
accumulated upon it. 

The whole of the above plant works practically without 
any supervision, and no hand labour is employed, its con- 
stant capacity being about 250 sacks of wheat per hour. 
Four 75-h.p. four 50-h. p., one 30-h.p, and three 5-h.p. 
Westinghouse squirrel-cage induction motors operate the 
whole of this plant. Their use has fully justified the policy 
of the Co-operative Wholesale Society's Dunston manage- 
ment, who admit their absolute reliability of operation; 
their general desirability as regards clean work, floor 
space, and even temperature; and, lastly, their money- 
saving power. Some of these motors are shown in our 
illustration. For example, a 75-h.p. (Fig. 4) driving the 
brush machine used in the final dusting process, and a 
50-һ.р. driving an elevator and conveyor bands (Fig. 5). 

After the process of cleaning, which was in primitive 


FIG. 5.—Conveyor Bands driven by Electric Motors. 


berry out, it is lifted up to the top of the mill by an 
clevator and falls into a rotary scalper, which is a square 
sieve of wire having a rotary motion, similar in action to 
that of sifting by hand. This machine separates the small 
grits and flour (made by the rollers) from the partially 
broken grain, which passes on to the second break rolls, 
which are set rather closer than their predecessors, and 
have also finer grooves. After passing through these it is 
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FIG. 6 —120-h.p. Motor driving Brake Rolls. 


again lifted up to the rotary scalping sieves as before 
This process is repeated in the third, fourth, and fifth 
breaks, each break having finer grooves than the preceding 
one. The cleaned bran, after the fifth break scalping, 
passes into the bran dusters, consisting of a conical 
cylinder, covered with very fine wire, inside which are 


times altogether neglected, the subsequent operation quickly revolving brushes to brush off the remaining 


= 
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poruon of flour still adhering to the bran, which now 
pisses on to the flour warehouse, where it is sacked off, 
жапа, and made ready for delivery. The number of 
Machines uscd at this stage in each mill are as follows: 
10 double sets of grooved roller mills, seven patent rotary 
ca. ping sieves, опе scalping reel, two bran dusters. 

Atter having completed the break process there remains 
a quantity of material forming the inside of the berry of 
various sizes, known as semolina, middlings, dunst, aud 
Hour, according to the mesh of silk through which they 
will pass. With these are mixed up small particles of 
bran which have passed through the sieves. One of the 
stucial features of Messrs. Thomas Robinson and son's 
system takes place in the sifting and scalping of the broken 
wheat In the rotary scalpers the sieves are double, there 
eing two sieves in one frame, one over the other, the 
upper one being covered with wire and the under one 
covered with silk of a coarse mesh. The upper one 
*eparates the broken wheat from the grits and flour, and 
the lower sieve separates the coarser particles, called 
«molina, from the finer or more floury portion, consc- 
nent the two operations take place at the same time. 
‘Tue semolina now passes direct on to the puritiers. These 
machines have a vibratory sieve, covered with silk, 
enclosed) within a covered frame, above which is a 
erong fan drawing its air through the silk sieve. 
Dunng the passage of the material in a thin layer 
a. % g the sieve two actions take place. The larger 
or good particles. gravitate to the silk and pass through, 
whereas the lighter and inferior ones are floated on 
on the top, and, owing to the suction of the fan and 
the agitation of the sieve, are drawn upwards and deposited 
in an expansion chamber immediately above, where they 
are swept out by an automatic brush and taken to the 
inferior class of tlour. The lighter dust passes through 
the fan along an air trunk and up into the dustroom, over 
the wheat-cleaning department, where it is caught by dust 
catehers, which liberate the air and return the dust by a 
s rew back into the mill. 

The purihed semolina, which has come through the 
мехе, now falls into the reduction rollers, where it is passed 
tetween smooth chilled iron rollers, which crush it into 
foar. It is then elevated to the centrifugal flour-dressing 
Nen. These machines are revolving cylinders, covered 
with fine silk: inside are quick revolving beaters, which 
keep the material in an agitated state, and throw it against 
"Бе sik. The tine flour now comes through, and falls to 
the bottom of the machine to be conveyed away to the 
four sack. Any material too coarse to go through the 
sith ts tailed over the machine, when it is repurified and 
sent to more reducing rolls, where the action is repeated as 
before. and so on until nothing is left but offals or boxings. 
The finer material from the scalping sieves, consisting of 
four and middlings, is taken to hexagonal silk reels. These 
machines are long, eight-sided revolving cylinders, set on 
an angie and covered with silk. Tbe material is fed in at 
the bigher end, and in its passage down the machine 
the flour sifts through, the larger particles or middlings 
tan over and are sent to purifiers, then to rollers to 
be reduced, and finally to centrifugal silk reels to be 
tei. 

All the flour as it comes from the dressing machines 
falis into large collecting screws or worms, A convey it 
into the flour warehouse, to the packing machines, where 
t s sacked otf, weighed, labelled, and made ready for 
dé. тегу The number of machines used for this stage in 
euh mill are as follows: 17 double sets of smooth roller 
m:.*, 14 purifiers, 18 centrifugal flour-dressing machines, 

ven hexagonal silk reels, three separating sieves. The 
mor equipment of both the north and south mills is 
dentical, each having five motors: two 120-h.p. (Fig. 6), 
one 100 hp. one 75. hp. and one 30-hp. The new 
20 sack Hour mill contains seven motors: three 75-h.p., one 
50 h p, two 35-h.p., and one 5-h.p. In addition to these 
one 30 b p. and one 16-h.p. motor drive bands carrying 
ex ks of tlour for delivery to the water side. А 15-һ.р. 
motor works a three-ton crane on the wharf, and two 
18 h p. motors work two electric capstans in the yard. 

Mr. W. Fletcher, XI. I. M. E., A. M. I. F. E., the society's 


си пеег, is responsible for the lay-out of the various drives, 
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and the manner in which his work has been done is best 
shown by the results achieved. Hetook care to break up 
the driving as far as possible into small areas, thus reduc- 
ing frictional and belt-driving losses to a minimum. 
Further, tho motors at the various points of application 
have been rated of an adequate power to perform con- 
siderably more than the work required of any one of 
them. The plant, as a whole, is unique of its kind, and, 
as such, is an almost perfect example of the several virtues 
of the electric motor drive applied in flour mills—cleanli- 
ness, reliability, space-saving unobtrusiveness, handiness, 
simplicity, and, last but not least, economy. 


DUMFRIES ELECTRICITY WORKS. 


It is to the India Rubber, Gutta Percha, and Telegraph 
Works Company, Limited, of Silvertown, that Dumfries is 
indebted for a supply of electricity, and this company has 
made itself responsible not only for the contract work, but 
also for the control of the undertaking now completed. 
The agreement made with the Corporation transfers to the 
company all the obligations of the electric lighting pro- 
visional order granted in 1899. ‘The supply was formally 
inaugurated by Provost Glover on the 21st ult., when the 
speeches made were more to the point than those usually 
delivered at such functions. When switching on the light, 
the Provost said they had come to the end of what had 
been along and tedious job in the history of Dumfries. 
If his humble policy had been pursued, he would that 
day have been turning on the clectricity in the name of the 
Inhabitants of Dumfries, instead of in the interests of a com- 
pany. He pursued that policy and fought to the best of his 
ability to give etfect to it, but having heard the mandate ot 
the people of Dumfries that they desired to have it handed 
over to a company, that course was pursued, and һе 
thought they were singularly fortunate in getting it 
taken up by the very best company they could get, 
He was satisfied they had got the very best terms they 
could hope to get, and in their relationships with the com- 
pany they had found that they were men, though of strict 
business habits, vet of sterling integrity. They had also 
set Dumfries a lesson in the expeditious manner in which 
they had carried out the work. He was a believer in 
municipal trading to a legitimate extent, and he believed 
the day would come, although he might not live to see it, 
when his successors in Office would see it to be in the 
interests of the town of Dumfrics to take up this. He 
pointed to the successful management of gas and water, and 
he said that when the time came for taking over the electric 
lighting he hoped that the company would be as amenable to 
reason and as obliging in every way as they had been 
hitherto. In concluding, he paid a tribute to the ability 
of Mr. Best, who has carried out the work, stating that he 
regarded him as one man in a. thousand, and that while he 
was a man of commercial instincts and looked after the 
interests of his company, he seemed to have been armed 
with powers to do what was right, and had won golden 
opinions amongst the people of Dumfries. He hoped that 
these works would be for the benefit and welfare of the 
burgh, and be such a success as would justify the energy 
and the enterprise of the company who took it up, and 
justify the people of Dumfries taking it over from the 
company and carrying it on for the well-being of this grand 
old burgh for many years to come. 

Mr. Best acknowledged the complimentary remarks of 
the Provost, and expressed his own indebtedness for the 
courtesy and assistance he had received from the officials 
of the burgh, singling out for special thanks the town 
clerk, the water otlicer, the gas oflicer, the inspector of 
roads, the burgh surveyor, the chief constable, and the 
inspector of poor. He jocularly referred to the complaint 
as to the pillar in English-street, anl remarked that, so far 
from its being objected to as an obstruction, it would be 
better liked the more they saw of it, and would be shown 
to visitors after the Burns Mausoleum. 

The supply was started with 50 consumers, which is a 
record for a town of the size of Dumfries. The following 
general description will give au idea of the capabilities of 
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the installation. The two boilers (supplied by Penman 
and Co., Glasgow) are of the Lancashire type, each capable 
of evaporating 6,000lb. of water per hour, working at a 
pressure of 160lb. per square inch. The boilers are fed by 
& Weir steam-pump, and a Pearn electric pump driven by 
a Silvertown variable-speed motor having a speed range of 
about 4 to 1. The economiser is of Messrs. Green's stan- 
dard type. The engine-room contains two 100-kw. Silver- 
town dynamos direct coupled to Messrs. Belliss and 
Morcoms latest type of steam-engines. The condensing 
plant consists of a Ledward evaporative condenser capable 
of dealing with 6,000lb. of steam per hour; an Edwards 
air pump, driven by a Silvertown variable-speed motor with 
a speed range of 4 to 1; and a circulating pump, also 
direct coupled to a Silvertown motor. The battery consists 
of 128 Chloride cells, each having а capacity of 1,000 
ampere-hours when discharging in nine hours, and an 
emergency capacity of 500 ampere-hours when discharging 
at а rate of 500 amperes. The switchboard consists of 
separate panels for each generator, and separate panels for 
the feeders, arranged so that the compound-wound gene- 
rators will run in parallel. The board is provided with all 
the usual circuit breakers, switches, and instruments. The 
engine-room is completed by a travelling crane capable of 
lifting seven tons, supplied by Messrs. Herbert Morris and 
Bastert, of Loughborough. 

Ample provision has been made for extensions to the 
generating plant by building the power-house large enough 
to accommodate two additional sets of 200 kw. each. 
These buildings are placed ona central site in Leafield- 
road belonging to the Corporation. The front premises 
consist of a substantial two-storey building, measuring 
55ft. by 25ft., constructed of Locharbriggs stone. They 
comprise public offices, engineer’s office and quarters. 
The other buildings are arranged at right angles to the 
offices, the engine-room measuring 69ft. by 32ít. This is 
well designed, and is provided with an overhead crane. 
The inner ends of the engine and boiler rooms are of a 
temporary nature, and plenty of space has been reserved 
for extending the works as required. The distribution is 
now arranged to take 8,000 lamps of 8 c.p., of which one 
machine alone can supply 6,000. It is entirely on the 
two-wire continuous-current system, the compact nature 
of the area to be supplied making this simplicity possible. 
Feeders go from the station to supply two pillar-box dis- 
tributing centres, one in Church-place and one near 
fountain. From these the distributors radiate. All cables 
are covered with pure and vulcanised indiarubber, taped 
and braided. They are run in conduits filled in solid with 
еу bitumen compound. About 10 miles of cables have 
already been laid. 

The erection of the works and plant has been carried out 
under the supervision of Mr. Walter Best, who was also the 
architect for the buildings. 

There are not many firms who can undertake a contract 
like the above and supply such a large proportion of the 
materials of their own manufacture. Thus the dynamos, 
switchgear, motors, and the whole of the cables and 
distribution equipment are of the Nilvertown make. The 
India Rubber, Gutta Percha, and Telegraph Works Com- 
pany, Limited, has also supplied that business tact and 
push which promise to make the undertaking a commercial 
success at an early date. This will justify the remarks of 
the Provost, and also the decision of the ratepayers to 
leave the development of the undertaking to private 
enterprise. 


GRAPHIC SOLUTIONS OF SOME SYNCHRONOUS 
MOTOR PROBLEMS. 


BY WILLIAM TATLOW. 


The following graphic solutions of some of the problems 
in connection with synchronous motors and the trans- 
mission of power by means of a generator, synchronous 
motor and line, have the advantage of great simplicity, and 
are, as far as the author is aware, new. If the problems 
are concerned with a synchronous motor running off a 
supply of power at constant pressure, the symbols used have 
the following meanings. 
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E, the pressure of the supply ; 

‚ the internal E.M.F. of the motor ; 

, the equivalent self-induction of the motor armature ; 
a, the phase displacement of the motor armature ; 
R, the resistance of the motor armature ; 


0, an angle such that tan 9 = pL 


ф, the lag or load of the current relative to E. 


If the generator and transmission line are to be con- 
sidered as well as the motor, the symbols must be taken to 
have the following meanings : 


E, the internal E. M.F. of the generator: 

К, the resistance of the line and both armatures ; 

L, the equivalent self-induction of both armatures and the 
line. 


The other symbols have the same meaning as before, the 
capacity of the line being considered negligible. The 
solutions given will hold good either for the case of a 
synchronous motor running off a supply system or fora 
transmission system including generator and line, if the 
proper meaning is attached to the symbols in each case. 
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The periodicity being regarded as fixed, the speed of 
rotation of the armatures is constant, and the internal 
E.M.F.’s will depend on the exciting current and magnetic 
characteristics of the machines. The general diagram for 
a synchronous motor is shown in Fig. 1, where ON = E, 

The internal E.M.F. of the armature and the pressure 
of the supply give rise to a resultant pressure, O P, which 
drives the current against the impedance of the armature ; 
the current C lags behind О P by the constant angle Ө. 
It is necessary to note that the triangle O P M, formed by 
dropping a perpendicular, P M, on to the current vector 
has always the same shape, the angle 0 being fixed, and 
its sides are proportioned to the current, O P being equal 
to the current multiplied by the impedance, O M current 
multiplied by the resistance, P M current multiplied by 
the reactance. In the particular case when the current is 


a Р 
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in phase with the supply pressure this diagram is simplified 
to Fig. 2, $ in this сазе being zero. The current is 


obviously = hence the output of the motor is 


OM.MN 
R 

£ on the current vector, the output is, therefore, a maximum 

when О М=М N; the triangle is then isosceles, and = a 

and ё = C x impedance. The maximum output in this 


and since M N is the projection of P N or 


2 
case 18 obviously E In the case of a motor running 
on a supply system it is improbable that £ could be 
increased sufficiently by raising the excitation to fulfil 
the above conditions, the angle 0 being in this case nearly 
a right angle. 

Returning to the triangle O P M in Fig. 1, this triangle 
has always oue corner, O, fixed, and is always the same 
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sha under these conditions if one angle, P, moves on a 
circle it is obvious that the other angle, М, will also move 
on a circle. In Fig. 3, if C is the centre of the circle on 
which P moves, and a perpendicular, C С”, is let fall from 
C on О M produced, it is obvious that C' is the centre of 
the circle on which M moves, and M M' the diameter of 
the circle whose centre is С' is obtained by projecting the 
diameter, Р Р, of the other circle on to the line О C'. 
OP M and О P' M' being the minimum and maximum 
sizes of the triangle. 
/ 


7 


Fic. 3. 


Problem 1.—To find the maximum power of a synchronous 
motor running on supply at constant pressure, and the 
corresponding value of a when the excitation is constant. 

The construction necessary is shown in Fig. 4. Lay 
down O A to represent E, the supply pressure, and describe 
a semicircle on О А, and with А as centre describe a circle 
with radius equal at the internal E.M.F. of the motor, 
which is constant, since the excitation is assumed constant. 
This circle is obviously, from Fig. 1, the locus of P, the 
vertex of the triangle O P M, since P N is always equal and 
parallel to g. Draw О S, making the angle 0 with ОА, 

and drop the perpendicular A T on оО 5. The locus of M 
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is obviouslv a circle having ita centre T, its diameter being 
given by K L, the projection of the diameter of the locus 
of P on OS (see Fig. 5). Let ОРМ be any position of 
tbe triangle. Produce О M to cut the semicircle on ОА in N. 
Obviously, MN is the projection of A P on the current 
vector—that is, the component of ? in phase with the 


current and the current is equal to e therefore, the 


OM = N Join B, the middle point of O A, 


to M. Since B is the centre of the semicircle О М.М N =0 В: 
B М. This is a maximum when BM is a minimum. This 


output equals 
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conditionis fulfilled for the point M where T B produced cuts 
the circle which is the locus of M. The maximum power is, 


therefore, омм, and this can be scaled off the 


figure, and the line A P, makes with О A the required 
angle a corresponding to the maximum output. In the 
case of a салон ling this solution gives the maximum 
power where the excitation of both generator and motor 
remain constant, and the triangle ОР M is constructed, 
using R for the resistance of both machines and the line, 
and L for the self-induction of both machines and the line. 

Problem 2.—If the load on a synchronous motor is con- 
stant, to find the relation between the current and the 
internal E.M.F. of the motor if the latter is altered by 
changing the excitation, and hence to construct the 
V eurves for the motor if the magnetic characteristic is 
known. 

In Fig. 5 let О A represent E, the applied E.M.F., and 
let the triangle О M P represent one condition of 
running in which tbe internal E.M.F. of the motor has 
the value P A. Draw A N at right angles to O M. The 


power, as before, is equal to pon the locus of N is 
a circle on the line O A, which represents the constant 


applied pressure, E, as diameter. Let F be the centre of 


- = — — м 


this semicircle, OM. MN =0 Е-Е M?; but the power is 
constaat, heuce F M must be constant, and the locus of M 
is a circle having F for centre. Therefore, the locus of P 
is a circle whose diameter is the projection of the diameter 
on О A of the circle which is locus to M, on the line ОН, 
making an angle 0 with O A, its centre, H, being given by 
the intersection of a perpendicular to O A erected at F. 
The conditions and current corresponding to each value, 
A P, of the internal E.M.F. are obtained by finding the 
point P where the circle with centre at À and with radius 
equal to € cuts the locus of P, and constructing the triangle 
having the point P so found as vertex. The figure 
shows clearly how the current leads the pressure, E, with 
larger and lags with smaller values of ё. The phase dis- 
placement of the motor armature is a minimum when A P 
i8 а tangent to the circle, and this possibly corresponds to 
an amount of excitation giving maximum stability. To 
draw the V curves for the motor it will be necessary to 
obtain the values of € corresponding to each exciting 
current from the magnetic characteristic, and to find the 
corresponding values of the main current from the above 


construction, the current being equal to pue 
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The above construction shows that as the load increases, 
the circle with F M as radius gradually shrinks, until at 
the maximum load it shrinks into the point F, the locus of 
P at the same time shrinking to its centre, H, the condi- 
tions then corresponding with those in Fig. 2, aud the 
current coming into phase with the applied pressure, O A. 
The constructions given above are probably more practical 
when dealing with a generator, motor, and transmission 
line, as in this case the actual self-induction is larger and 
more definite than the equivalent self-induction of an 
armature, and the angle 0 does not approach so nearly to 
a right angle; but the constructions are possibly valuable 
as giving a clear picture of what takes place when the con- 
ditions under which the motor is working are altered. 


THE LODGE-MUIRHEAD SYSTEM OF WIRELESS 


TELEGRAPHY. 


BY C. €. А. HARDIE, 


Wireless telegraphy, like many other great discoveries, 
is by no means the result of the work of one scientist, but 
has been gradually arrived at by the work of many eminent 
men, each contributing to the knowledge of wireless as it 
is now known. One of the earliest of these was Prof. 
Clerk Maxwell, to whom the general theory of etheral 
vibrations is due. Prof. Hertz demonstrated the conditions 
necessary to produce and to detect these vibrations or 
waves. He showed that if a conductor be charged and 
discharged with sufficient suddenness certain disturbances 
are produced in space, and if suitable conductors be inserted 
in the path of these disturbances electrical surgings are 
induced in them strong enough to be recorded on suitable 
instruments. These disturbances or etheral vibrations are 
not sent in any particular direction, but spread out in all 
directions from the sending point, as do sound waves. A 
convenient analogy can be shown by throwing a stone into 
water ; the ripples produced travelling from the splash in 
enlarging circles, getting weaker the farther they travel 
from the centre. These ripples travel in one plane, whereas 
electrical vibrations spread out in all directions, the wave 
front being spherical. 

Carrying this analogy still further, one could imagine 
intelligible signals being sent by using a prearranged 
system of splashes, these being recorded by the displace- 
ment of some apparatus by the ripples. In wireless the 
sending station takes the place of the stone, and there is 
placed some convenient apparatus for sending out etheral 
disturbances, and at the receiving station is placed an 
instrument to record their arrival. From the fact that 
these disturbances or etheral waves spread out in all 
directions, it is clear that only a very small portion of the 
energy emitted actually arrives at the receiviug station, 
and, therefore, delicate instrument must be placed there to 
record them. ‘This instrument is called a coherer, and 
its action is roughly as follows: If a glass tube of 
iron filings be taken and placed in the path of these 
arriving vibrations, they act as a flux, causing the par- 
ticles of iron to cohere or stick together, thereby greatly 
reducing their electrical resistance. Now, if a small cell be 
placed across this coherer, it will not have a sutticient 
E. M. F. to send an appreciable current through it. But 
when the etheral vibrations cause the filings to cohere, the 
resistance drops and a recordable current passes. А small 
hammer is kept tapping on the tube to shake the filings 
back to their original condition, and the tube is ready to 
record the next vibrations that arrive. So the arrival of 
the etheral waves is noted by recording the current which 
the cell is able to send through the tube when in a cohered 
state. 

Byiuipment of a Lodge-Muirhead Wireless Station, This 
will be suitable for sending 400 miles over sea, and can be 
divided into four principal items: (A) the aerial network ; 
(B) the spark producer; (C) the energy supply: (D) the 
receiver. 

A. For the aerial network four masts are erected 110ft. 
high, spaced as corners of a square, and 120ft. apart. The 
tops of the four poles are joined by bare copper wire, 
No. 14 gauge, stretched from ebonite insulators. Bare 
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copper wires radiate from the centre to these four wires, 
the whole forming a sort of aerial hammock, and from this 
centre js brought the aerial wire which enters the hut 
through an ebonite window. The earth consists of a bare 
copper wire network, similar in form to the aerial but 
larger, being 140ft. square, and is stretched immediately 
beneath it on insulated pegs about 1ft. from the ground, 
the earth wire being brought from the centre of this to 
the hut. This aerial and earth are used for sending and 
receiving. 

В. The spark producer consists of a high-ratio trans- 
former, capable of producing 50,000 volts at its secondary 
terminals, and a subdivided spark-gap. 


A 1 
T Acrial 
ө 
| 280 
1 e 
Earth 
SK 
Fie. 1. 


C. The energy supply may consist of a suitably-driven 
alternator or accumulators, or dynamo working through a 
mechanical interrupter. Fig. 1 shows the connections for 
sending. Tis the sending transformer, 11 are inductances, 
S K the sending key, N G the subdivided spark-gap, having 
the aerial and earth connected to either side of it. In 
action this circuit is as follows. Regard the aerial and 
earth as two plates of a large condenser, air being the 


dielectric. On pressing the sending key a high-voltage 
gË 
1 p si? B Acriai 
| * 3 K de 
j Earth 
Fic. 2. 


current is induced in the secondary of T and stream of 
sparks occurs across N G. Just before each spark occurs 
the aerial is charged at the potential of the secondary, the 
earth beiug at zero potential. As the spark occurs this 
charge is shorted through the spark, and the aerial suddenly 
discharged to earth. So this large condenser is charged 
just before each spark and discharged at the spark, these 
rapid discharges setting up etheral vibrations whish are 
recorded at the receiving station. 


> Acnial 


Earth 


Fig. 2 is a diagram of connections for receiving, R T 
being the receiving transformer, C the coherer, K K con- 
densers, R the receiving set, B the recording cell, and 
C S а call-up set. The operations during receiving can be 
represented quite simply as follows. Fig. 3 must not be 
taken to represent the connections for receiving, but is 
simply a convenient method of showing the actions taking 
place. Before the arrival of etheral waves, the cell, B, is 


-—— 
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unable tu send a curient through the coherer, C, to deflect 
the coil of the receiving set, R. The arrival of etheral 
waves cause electrical surgings between aerial and earth, 
these passing through C and cohering it. A current is now 
sent by B through C, aud so through the coil of R, giving 
it a flick, this Hick being noted on paper by an ink siphon 
attached to the coil. On tapping the coherer it decoheres, the 
current through R stops, and the coil comes back toits neutral 
position, all these operations being very rapid. The sender 
uses the ordinary Morse telegraphic code, the letters of the 
alphabet being represented by various arrangements of 
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dots and dashes. For a dot he just touches his sendin 
kev down, causing one or two sparks at the spark-gap, Aes 
for a dash he holds the key down for an appreciable time, 
causing a stream of sparks. "These operations are all 
recorded at the receiving end, the one spark giving one 
flick of the siphon, and the dash giving a series of flicks 
one after the other, so rapidly that the recording coil has 
not time to get back to zero, and во registers а long flick. 
The line drawn on the slip will look roughly as shown in 
Fix. 4. In the first diagram of a receiving station it will 
he seen that there is a transformer between the aerial and 
coherer. Its use is to transform up the electrical surgings 
to enable them to cohere the coherer. 

In the Lodge-Muirhead receiver, the filings tube coherer 
has been dispensed with as being too coarse of adjustment 
and unreliable, and what is known as the wheel coherer is 
used. A small razor-edged steel disc is rotated above an 
ebonite tube filled with mercury. A drop of oil is dropped 
on the mercury, over the surface of which it spreads in a 
thin film, so that although the edge of the disc actually 
indenta the mercury, it does not make electrical contact. 
An oiled pad resta on the top edge of the wheel to keep a 
continuous oil film on the wheel edge. One electrical con- 
tact is made to the wheel spindle, the other to the mercury. 
The arriving waves puncture the oil film, making connec- 
uon between wheel and mercury, the revolution of the 
wheel wiping out this contact by bringing a fresh film 
round and so decohering the instrument. The call-up set 
ın the diagram is used to notify the operator of the arrival 
of messages, the first swing of the coil making contact on 
two little studs, and the bell rings until switched off. 

(me hears a lot about tuning various systems and the 
secrecy obtained thereby. This consists of getting the 
sending and receiving circuits in resonance—that is to say, 
that they have the same period of vibration. The prin- 
ciple involved is the same as in sound vibrations. If there 
be two wires having the same length of vibration, on 
vibrating the one the other will respond. In wireless this 
means tbat two sending stations, À and B, can be set up 
close to one another, and two receiving stations, C and D, 
сып be set up at a distance away from them, A being in 
resonance with C and B with D. Messages can be sent 
from A and B simultaneously, and С will receive only A's 
message and D only B's. By this it must not be thought 
-bat messages can only be received when the receiving set 
is exactly in resonance with the sending, but that the 
receiving set will respond most easily, or will respond to 
much weaker impulses, if in resonance with the sending. 
If the 5 station is close to the receiving or if it sends 
very powerful impulses, a receiving station of almost any 
period of resonance will respond. 

Perhaps a recent instance of the utility of wireless might 
be of interest. This system has lately been fitted to the 
new turbine steamers 5 to Ireland. On an outward 
crossing from England some fault developed in the engine- 
5 one of these steamers, which prevented them from 
ubl Hi m speed out of the boat. They could not find 
the Ped Up to the time of starting back, but wirelessed to 
с" све ent engineer, who was on the English side, for 
telin К He gave various of these, which they followed, 

m the various results, all this, of course, being 
ti € boat was оп her way back. After a good many 
Ons he hit ion the fault, enabling them to finish 
Eu at full speed. The system has been tried 
Feveivin, _ ‘uccess on the Midland Railway, a sending and 
set being placed in the guard’s van of a moving 
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commutator. An invention which has for its aim the 
reduction of this trouble has been patented recently by 
Charles A. Ablett, of Schenectady, aud assigned to the 
General Electric Company. The result desired is accom- 
plished, it is claimed, by the reduction of the self-induction 
of each coil of the secondary winding, accompanied by a 
reduction of the magnetic flux to a minimum through the 
coil at the time at which the circuit of the coil is Broken 
at the commutator. To accomplish this result, the core of 
the primary circuit is constructed with its polar projec- 
tions of such width and pitch that by proportion- 
ing the width of the secondary coils a position is 
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Fio. 1. - Side Elevation of Repulsion Motor designed to Prevent Sparking. 


found in which the selfinduction of the coil and 
the magnetic flux through it are so small that the 
circuit may be broken without any serious sparking at the 
break. In the case of the repulsion motor the result is 
accomplished by making the coils of the secondary of a 
width not greater than the distance between the polar 
projections of the primary. The circuit of each secondary 
coil is then broken at the commutator, when the secondary 
coil is in the position in which it encloses the fewest 
magnetic lines. It was found by the inventor also that it 
would be of advantage to alter the self-induction of the 
secondary when it is in а certain position after the motor 
has started. Therefore the motor is so constructed that 


кто. 2. — End View of Repulsiun Motor. 


the self-induction of the secondary circuits can be changed 
as conditions require. This change is accomplished by 
changing the reluctance of the magnetic circuit of the 
secondary winding. 

The methods used by the inventor in procuring the 
results claimed can be better understood by referring to 
the accompanying drawings: Fig. 1 is a side elevation, partly 
in section, of a repulsion motor embodying the invention. 
Fig. 2 is an end elevation of the motor with parts broken 
away, and shown partly in section. Fig. 3 is an end view, 
partly in section, showing the means of changing the self- 
induction of the secondary circuits, and Fig. 4 is a develop- 
ment of the secondary member of the motor, the location 
of the polar projections of the primary being indicated hy 
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dotted lines and the position of certain portions of the 
induction-changing device in relation to the primary polar 
projections also being shown. The frame of the machine, 
usually of cast iron, has dovetailed slots for receiving 
appropriate projections from the laminations, /, which con- 
stitute the primary core. The primary coils, c, are slid 
into the projections and held in position by the flux screens, 
h, which are of a construction similar to the ordinary anti- 
hunting devices. These screens extend between the 
polar projections, and are secured in place by engage- 
ment with the notches in the projections, as shown in 
Fig. 1. This construction of the primary is not new, and 
may be varied. The coils, c, are connected in any suitable 
way to produce north and south poles alternately about the 
frame. Upon the secondary, S, which is made in any 
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Fic. 5, —End View of Repulsion Motor, partly in Section. 
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known and suitable manner, is place the secondary winding, 
W, which comprises individual coils as х,у, and 2—that is, 
each coil is adapted to be short-circuited upon itself without 
other coils in series with it. Each of the coils is of 
approximately the same width as a polar projection, p, and 
it will be noted that the width of the polar projection is 
less than one-half of the polar pitch. At certain times, 
therefore, the coils will lie between the polar projections 
and will be entirely removed from beneath them. In this 
position these coils are removed from inductive relation to 
the primary, and their magnetic circuits are practically 
broken, thereby reducing the magnetic flux through them 
and also their self-induction toa minimum. The flux screens, 
h, assist the action by choking back any leakage flux which 
might tend to flow between the poles. | 
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FId. 4, —Secondary Winding of Repulsion Motor designed to Prevent Sparking. 


The width of each secondary coil is not greater than the 
distance between the polar projections, d if its width is 
somewhat less than that distance the action will be 
improved, because the current in the secondary coil will 
have an opportunity to die down after the coil has passed 
out of inductive relation to the primary circuit. The coils 
are wound in two-phase relation—that is to say, in two 
sets—one of which is displaced 90deg. from the other, the 
sides of adjacent coils of one set being placed in the same 
slot. Any other suitable arrangement of coils might be 
used, however. From the terminals of each of the secondary 
coils leads are brought out and connected to segments of 
the commutator, D. Bearing upon the commutator, D, are 
brushes, b, which are so proportioned and placed as to 
short-circuit each of the secondary coils when it is in 
operative relation to the primary and to open the circuit 


of the coil when it lies between the polar projections. 
this case the brushes are of sufficient widt ( 
commutator segments. When the width of each coil is 


In 


to cover two 


less than the distance between projections, the operation 
is improved if the brushes are so set that the circuits of 
the coils will be broken after the coils have remained 
between the projections for a short interval, thus giving 
the current а chance to die down before the circuit is 
broken, and they are so shown in the drawings. Although 
not shown in the drawings, there should be a brush for 
each polar projection. H is а rocker-arm of any suitable 
type, the supporting means for the brush shown being 
omitted. 

The relative positions of the parts as the various 
secondary coils move into and out of action and their 
circuits are made and broken may be understood by 
reference to the coils, 2, y, and z, in Figs. 1 and 4, the 
direction of rotation being as indicated by the arrows. 
The coil y lies directly under a polar projection, and has 
not yet been short-circuited, for, as is well known, the axis 
of the coil should be at an angle to the polar line when its 
circuit is completed. The axis of the coil z lies at an 
angle with the polar line. The coil is short-circuited and 
is in inductive relation to the primary, being still under 
the polar projection. It is, therefore, in operative con- 
dition. The coil z has just passed out of inductive 
relation to the primary, but its circuit is still closed, 
and remains so for a short interval after the coil has 
come between the projections in order to allow the current 
to die down before the circuit is broken. A small further 
movement of the secondary member, S, opens the circuit 
of coil z and closes the circuit of coil y, the axis of the 
latter then being at an angle to the polar line, and the 
circuit of the coil z remains closed. Continued move- 
ment of the secondary member causes succeeding secondary 
coils to be brought into and out of action in a similar 
manner. Similar operations take place at each of the polar 
projections. 

The device for varying the self-induction of the 
secondary circuits is best shown in Fig. 3. The secondary 
coils are wound so as to extend beyond the primary, as 
shown. The end plate, E, of the machine frame has at 
each polar projection an arm, A, having a slot, r, in which 
is adapted to slide a guide piece secured to the U-shaped 
mass, M, of magnetic material, the masses, M, 
being adapted to embrace the extended portions of 
the secondary coils. Sleeved upon the shaft, N, 
is a ring, R (which for best results should be of 
non-magnetic material), to which are rigidly secured the 
various masses, M. Ring R is slidable upon shaft, N, 
through such distance as is necessary to cause the masses, 
M, to approach and recede from the secondary coils 
sufficiently to produce the desired change in self-induction 
of the coils, such movement of the ring being brought 
about by means of links, as m, located on each side of the 
shaft, N, the rings being pivoted to ring, R, and also to the 
arms of an actuating lever, L, which is pivoted at q in 
the pulley bearing G. Movement of the handle of the 
lever, L, toward and away from the frame of the machine 
will cause the movements of the masses, M, as described. 
Care is taken to so mount the masses, M, that no consider- 
able amount of the primary flux will pass through them. 
This is done by making the air-gaps between the masses 
and the primary and secondary cores considerably greater 
at all times than the air-gap between the primary and 
secondary members. The proportions of the masses, M, 
are such as to produce the desired induction. 

By referring to Fig. 4, the winding of the secondary 
member will be more plainly seen, and also the relative 
positions of the brushes and the polar projections. The 
relative location of the masses, M, is also shown in this 
figure. It will be noted that these masses are located in 
line with the polar projections, for while it is desired that 
the coils of the secondary winding shall be under the 
influence of these masses when the motor is running, yet 
this is only true when the coils lie under the polar projec- 
tions—that is, when they are in inductive relation to the 
primary. It is not desirable at any time that coils lying 
between the poles should have self-induction, and in the 
construction shown, coils in this position are not affected. 
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The direction of rotation of the secondary member is | Switzerland, also, the experience has been similar, and the 


indicated in this figure by the arrow. 

The motor shown may be considered as constructed 
to give the appropriate conditions for either the starting or 
running operation, since it is a matter of proportioning 
the parts to produce the proper self-induction in the 
secondary coils for the given case, as will be readily done 
by one skilled in the art. In the preceding description the 
motor was assumed to be constructed to meet starting con- 
ditions, and a device was described for increasing the self- 
induction of the secondary coils to that value required to 
meet the running condition. The motor might, however, 
have been considered as constructed to meet the require- 
ments of running, in which case a device would be 
employed to decrease the self-induction of the secondary 
Sils to that value required to meet the starting condition. 
The device as already illustrated and described is suitable 
for the latter purpose without any structural change other 
than forming the masses, M, of solid conducting material 
instead of laminated magnetic material. 


OVERHEAD TRANSMISSION. 


map is prepared from one made 
loon and air-ship trials in connection 
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overhead lines are everywhere apparent. The Electrical 
World recently published a résumé as to the European 
practice in transmission work, from which the following 
general conclusions are taken : 

The experiences of Mr. Charles Brown, one of the 
earliest workers in this field, the inventor of the horn-type 
lightning arrester, and a pioneer of many of the more 
recent developments, are always of interest. He gives a 
word of warning to those engaged in insulator testing, 
cluiming that most insulators have a very pronounced 
fatigue effect. Though an insulator may stand a given 
tension for 15 minutes, it may possibly break down at 
this tension if it is maintained for two hours, and he 
recalls the great difficulty always experienced in attempts 
to deduce reliable results from any testing except actual 
use on the transmission line. He further states that very 
little trouble is experienced from heavy rain storms or 
climatic conditions causing insulator breakdowns, the 
trouble being almost entirely mechanical and due to 
lightning. Such mechanical defects as have been expe- 
rienced are thought to be due largely to the use of 
cement for connecting the petticoats of the insulators 
together, since great Ftficulty is experienced in obtaining 
a cement which does not swell with increase of tempera- 
ture and thus fracture the insulator. In Switzerland use 
is made of sulphur cement (when sulphur is used the pins 
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must be galvanised) and plaster of Paris, both of which 
have given satisfaction. The latter, however, being some- 
what porous, must be varnished with shellac wherever it 
is exposed to the air at the outside of joints, etc. For 
fixing the pins of the insulators tow or hemp is used, 
which is twisted around the end of the pin, the whole 
being then dipped in asphalt or shellac and screwed into 


le 


the insulator. Mr. Brown states that no splitting or fractur- 
ing of insulators occurs with this method of fixing the 
ins. Guard wires are not favoured either in Switzer- 
and or Italy, and experience shows tbat they do not 
protect the lines n lightning. Lightning troubles have 
yet to be completely solved. The water-jet type is favoured, 
ut it represents a constant waste of power. The “horn” 
and the “ Wurts " types are also favoured by Mr. Brown. 
For lines working at very high voltages iron poles are 
preferred, with the insulators mounted either direct on the 
iron poles (as shown in Fig. 2) or on wooden cross-arms. 
Mr. Semenza considers that the problems connected with 
lightning troubles are not by any means solved. He has 
recently favoured the Westinghouse low-equivalent arrester, 
Italian practice being at present somewhat against the use 
of any arrester which allows the arc discharge to be formed 
and then blows it out, siuce it is considered to tend to the 
production of serious surges. With regard to the lightning 
discharges which produce shattering of wooden polesand insu- 
lators, this trouble has not occurred in Italy, since iron poles 
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FIG. 2. Steel Pole used on Trezzo 15, 000. volt Transmission Line. 


are used with this idea in view as one of their advantages. The 
greatest lightning trouble has been experienced from induc- 
tive discharges caused by lightning striking trees or near-by 
objects, since such a discharge sets up induced surges in 
the transmission line which cause flash-overs at the 
resonance points, thus short-circuiting the line and 
frequently cutting the rims of the insulator petticoats. 
It is stated that some lines have given trouble due to the 
design of the line giving an inductance and capacity 
tending to produce certain resonance conditions at various 
points. This has been partially overcome by adding at 
several points new lightning arresters, and some experi- 
ments are now being made with special condensers placed 
at different pointe. With reference to guard wires, it is 
interesting to note that in general the fear of mechanical 
troubles has prevented their use in Northern Italy. 


Smoking Conoert.— The Electro-Harmonic Society have arranged 
to hold another of their excellent smoking concerts on Friday evening 
nest in the King’s Hall of the Holborn Restaurant. 
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ELECTROMAGNETIC TRACTION BRAKES. 


No general solution of the braking problem has yet been 
attained, and the tendency has hitherto been towards the 
perfecting of separate brakes to meet the separate require- 
ments. English enginecrs have been ahead in the investiga- 
tion of this problem, probably because of its great import- 
ance in view of the frequent fogs met with in this country, 
but both Continental and American engineers are also 
giving increasing attention to it. | 

The case of a steep-grade German tramway, in which 
special braking arrangements were adopted, is described in 
а recent number of Elektrische Bahnen und Betrieb. This 
tramway connects Elberfeld with Cronenberg (about 
41 miles), and bas a branch line to Remschicd. As 
lengthy gradients of between 1 in 13 and 1 in 10:6 occur 
on tlic line, the authorities insisted that, besides two 
independent hand brakes —one actuating four outside brake 
blocks and the other four inside ones—and besides the 
ordinary method of braking by working the motors as 
generators, there should be a special safety brake which 
would prevent any car оца away on the steepest 
grade under any conditions. In order to meet the 
requirement a rack rail was at first adopted. A 
rack was placed between the rails at points of steep 
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View of the Elberfeld-Cronenberg Tramway, showing extra Rails 
provided on Steep Grades for Electromagnetic Braking. 


gradient, and the pinion worked by this rack released 
a falling weight if the speed became excessive, and 
this weight applied a band brake. The necessary repairs, 
both to the cars and to the rack rails during the four 
years that this type of brake was in use were 80 excessive 
that an alteration became essential. It was then decided 
to try a somewhat special form of electromagnetie track 
brake. 'The braking action in this case is not exerted on 
the running rails, but on a pair of extra rails laid in the 
centre of the track at the special danger points of the line 
only. Nine such points exist on the line, and at each of 
these two extra rails, 50m. long, are placed side by side 
(see Fig. 1) These rails are of 80mm. by 30mm. section 
flat irou, with their surfaces 2in. higher than. the running 
rails, so that, allowing for the crowning of the roadway, 
other vehicles can cross the track without difficulty. The 
extra rails are carried on cross pieces fixed to the running 
rails at 2m. intervals. 

The brake shoes consist of two multipolar electromaguets 
connected in parallel in the main circuit of the motors when 
these are acting as generators for braking purposes. Each 
magnet has eight cast-steel poles in line, six being wound 
poles and the two end ones consequent poles. In order to 
inerease the eddy eurrents induced in the rails, the poles 
are wound alternately north and south. The winding is 
arranged so that saturation of the poles occurs with about 
50 amperes passing. At this current each complete magnet 


exerts a pull of 4, 200lb., giving a total pull of 8,400lb. per 
car. The weight of an empty car is 21,600lb., or 27,0001b. 
including the 36 passengers. Мо that the magnetic pull 
increases the effective weight some 31 per cent. Each 
msayvnet is enclosed in a watertight brass casting. The 
magnets are supported from a frame attached to the under 
truck, and are free to move vertically against the action of 
two spiral springs. Adjusting screws are provided for 
adjusting the distance of the poles above the rails to 12mm. 
ve 15mm. The braking rails are bent downwards at the 
ends so as toavoid shocks. The fact that the braking rails 
are available only at certain definite points prevents the 
abuse of this brake, and also enables the braking action to 
occur almost independently of the drivers. The latter are 
aim plv instructed to descend all gradients with motors acting 
as generators. As long as no brake rails are under the car 
the magnets are inetlective, and only the ordinary short- 
circuit braking takes place. As soon as a danger point is 
reached, where the central braking rails are laid, the electro- 
magnetic brake comes into action and the car travels over 
this stretch of rail at a constantly falling speed, or it may 
actaally be brought to rest and may then start again slowly. 
In this way the hand brake need not be used at all, and 
all danger of skidding is avoided. 

A lengthy trial of this system has shown that, whilst the 
cit of its upkeep is practically negligible, it offers every 
necessary safeguard. 


—— 


NEW SANDING DEVICE FOR TRAMCARS. 


A new mechanical device for sanding the tracks for 
electric cars was invented recently by Mr. Charles W. 
МаШпа, traffic manager of the Liverpool tramways, and 
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ing manner. In order to sand a track under ordinary con- 
ditions, a driver, to illustrate by the diagram, would depress 
the sand punch, marked C. This soild cause the lever, E, 
below the platform to oscillate on its fulcrum, F, sufficient to 
operate the set of rods and levers between the lever, E, and 
the slide or valve at the bottom of the ordinary hopper, А,. 
By quick and successive depressions of the sand punch, C, 
the rails would be sanded in the ordinary way. Оп an 
emergency arising which required the car to be stopped 
suddenly, the driver would kick the cluteh marked G out 
of position. This would allow the sand punch, C, to be 
pressed farther downward, so increasing the thrust of the 
lever, E. The increased thrust of the lever would be com- 
municated to the pivoted plug or valve in the auxiliary 
hopper, А„ and would move the plug and open a passage 
for the sand to flow through the tube on to the rail. e 
flow of sand would not be intermittent, as in the case of 
the ordinary hopper, but would continue as long as tbe 
sand punch was depressed to its full limit. This larger 
supply of sand on each rail would make it practically 
impossible for the wheels to skid. 

In the event of a car, when on a gradient, beginning, 
from any cause, to run backwards, the driver, by kicking 
the sand punch round into the position shown by the 
dotted lines marked D, and then depressing the punch, 
would put tension on a flexible steel wire rope, marked H 
in the diagram. This rope is connected with the vertical 
lever, J, below the platform, at the other end of the car, 
and would operate the lever, and through it the rods com- 
municating with the rear hoppers, B, and B,, and the sand 
supply from each of these hoppers would be opened, so 
allowing an ample supply of sand to fall on the rails in 
front of the wheels in the direction in which the car was 
then moving. This would be accomplished without the 
driver having to leave his platform or brakes, and in 


New Sanding Device designed by Mr. C. W. Maliins for the Liverpool Corporation Tramways. 


bas been successfully experimented with on these tramways. 
The Invention consists in the use of additional or 
auxiliary” hoppers to contain sand, with each car one 
e auxiliary hopper being fixed a short distance from each 
uc on the “outside”: the side, that is to say, nearest 
ck E end of each platform. Each hopper will be fitted 
ower dh Ischarge pipe, the lower nozzle of which will be 
httle p © гап, a few inches in advance of the wheel, and a 
leading fj the wheel than the uozzle of the sand-pipe 
provide s: m the ordinary hopper. The new hoppers will 
wheels ap Ontinuous supply of sand for the rails when the 
а Law Ож signs of skidding, or in any emergency in which 
working run of a car seems to be imminent. The 
and tæl] Part, of the device consist in sets of light rods 
municatio nk levers to afford the necessary means of com- 
OF plugs o tween. the foot of the driver and the valves 
And the rox] the hoppers. The arrangement of the hoppers 
reference „Sand the method of working will be seen on a 
as the diagram. In this A, and B, are the 
nd hoppers, and A, and B, the auxiliary 
posit; FOds and bellcrank levers between the 
wil] е. either platform and the valves of the 
nu Ollowed without difficulty in the diagram. 

to ас теп of the rods а driver may use the 
er sand on the track in front of the fore 

to assist the car in going forward, or 
Wheels of thecar to prevent a backward 
© car. This is accomplished in the follow. 


o^] nary 


practice has been found to bring a car quickly under 
control. When the vertical lever, E, is reversed, in order 
that the rear hoppers may be brought into play as 
described, the pin connecting the lower end of the lever 
with the thrustrod runs idle in the slot, L, and the 
rods and the hoppers, A, and A, remain at rest. In 
the ordinary working of the cars no waste of sand will 
occur, as the auxiliary sanding device is only meant to be 
brought into use in cases of necessity on gradients or for 
quick emergency stops. 

In the course of the tests made at Liverpool with a car 
fitted with the new sanding gear, it was found that under 
bad conditions with greasy rails a car travelling at the 
rate of 12 miles an hour could be brought to rest at a 
distance of three yards after applying sand and brakes, 
whereas with the ordinary sanding apparatus the car could 
only be brought to rest in a distance of 15 to 20 yards, 
With such means of control it is believed that accidents 
like that which occurred recently at Bath, and that which 
happened on the Leece-street gradient at Liverpool some 
months ago, will be of very rare occurrence. The new 
sanding device, it may be mentioned, has been patented, 
the main points of the patent lying in the bell-lever 
method of opoe ie the different hoppers adopted by 
Mr. Mallins. The Liverpool Tramways Committee have 
so far approved of the apparatus that they have decided 
to equip 50 cars with it, at a cost, it is interesting]to 
note, not exceeding £4 per car 


18 THE ELECTRICAL 


ENGIN EER, JANUARY 4, 1907 


— Г — — СЕЕ: Е —— — ' CI Ne ME ——— 


THE 


ELECTRICAL ENGINEER. 


Published every Friday. 
Price Threepence; Post Free, Threepence-Halfpenny. 
Editorial and Publishing Offices: 


180-140, SALISBURY COURT, FLEET STREET, 
LONDON. E.C. 
Telephone No. 12278 Central. 


CONTENTS. 
Technical Problems, with An Inquiry into the Opera. 


Solutions by Practical Men laj tion, Efficiency, and Con- 
Notts oe ree ea l| struction of a Typical 
The Dunston-on-Tyne Elec- Modern Industrial Pro- 

trical Flour Mill... 6| ducer Gas Power Plant...... 20 
Dumfries Electricity Works...  9|Some Phenomena of Commu- 
Graphic Solutions of Some ties 24 

Synchronous Motor The Track Circuit as Installed 

Probleme 10| on Steam Railways ......... 26 
The Lodge-Muirhead System Personal ........................... 28 

of Wireless Telegraphy...... 12 | Electric Lighting Provisional 
A Method of Preventing Orders (Session 1907) ...... 28 

Sparking in Repulsion Companies’ Meetings and 

Motors ovs s a aS EE 15] Reports ........................ 29 
Overhead Transmission ...... 15 | New Companies Registered... 30 
Electromagnetic Traction Contracts for Electrical 

Brükes- олаи 16| Supplies 50 
New Sanding Device for Traction Notes .................. 50 

Ттатасагв........................ 17 | Lighting Notes 51 
The Past, the Present, aud | Business Changes 33 

the Future 18 | Provisional Patents, 1906...... 55 
The Bombay Power Scheme... 19|Companies' Stock and Share 
Correspondence .................. r aa 55 
Forthcoming Events 20 | Traffic Returns 36 
Wireless Telephony and Tele- Snpplement : 

EISDhY quitus 8 241 Review.. q i. 


TO CORRESPONDENTS. 

All Rights Reserved. Secretaries and Managers of Companies 
are invited to furnish Notices of Meetings, Issues of New 
Shares, Installations, Contracts, and any information 
connected with Electrical Engineering which may be 
interesting to our readers. Inventors are informed that 
any account of their inventions submitted to us will 
recewe our best consideration. 


All communications intended for the Editor should be addressed 
C. H. W. Bicas, 139-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed, 

TO ADVERTISERS. 

Advertisements should be addressed to the Publisher, 189-140, 
Salisbury Court, Fleet Street, E.C., and should reach him 
not later than noon of Thursday. Special Terms for 
a serves can be arranged on application. 

SITUATIONS WANTED will be charged at three words for 


One Penny (prepald and net), with a minimum charge 
of Sixpence. 


TO SUBSCRIBERS. 
“ THE ELECTRICAL ENGINEER " can be had by Order from 
any Newsagent in Town or Country, and at the various 
Railway Stations, or it can, if preferred, be supplied 


direct from the Office on the following terms : 

3 ths. 6 hs. 
United Kingdom ............... 36. 3d. sts ба: ет те 133. Qd. 
Other Places . 5s. .. 10s. 64. 21s. Od 


Oheques, Post Office and Postal Orders for Subscription 
and Advertisements should be made payable to 
С. Н. W. Bicas, 139-140, Salisbury Court, Fleet 
Street, London, and be crossed ч Union Bank., 


We Wish our Readers a Happy and 
Prosperous Year. 


— — —M — 
vor pm DÀ —_ ——— — = VT 


THE PAST, THE PRESENT, AND THE FUTURE. 


Electrical engineering is an industry which has but just 
arrived at manhood. Its vigorousness, however, might he 
proved by statistics, but, then, statistics can be made to 
prove anything. In a growing industry there must of 
necessity be always a hundred questions needing discussion 
and settlement. It is so in this case. Many of the 
questions are of a scientific character, many deal with 
manufacturing work, many with construction work, while 
those which usually seem of the greatest importance are 
personal. The purely scientific questions do not much 
concern us, for which statement we shall be anathema ; 
but then we generally say what we mean, not what is 
calculated to please those whose ideas are in the clouds. 
Whether the corpuscular theory of Thomson is true 
or not will little affect practical work while our 
knowledge of the laws of the effects of electricity 
and magnetism is accurate. The dynamo and the 
motor will receive improvements in detail suggested 
by practice, and will not be much affected by any 
new theory of electricity. It is where pure science 
emerges into applied science that the opportunity of the 
practical man comes. Perhaps the one direction wherein 
pure and applied science come closest into contact is 
in the domain of electro-chemistry, and this brings us to the 
text of our sermon--technical institutions. Well within 
the memory of man the electrical profession was repre- 
sented by only one association, which had to devote the 
major part of its attention to telegraphic matters, land and 
marine, but after the French Exhibition of 1878 а new era 
was inaugurated. Developments were rapid, and now the 
profession needs a number of associations, each to deal with 
one phase of the evolution. One of the least strong and 
assertive of these associations is the Faraday Society, 
dealing with these electro-chemical questions. It has done 
good work, is doing good work, but is not too well 
supported. Considering the great interests involved and 
the huge capital used, this association ought to number its 
members by as many thousands as it does hundreds. "We 
trust the New Year will see it more effectively supported. 

Of the newer societies we have two or three represent- 
ing traction work. The New Year is an opportune 
period to call attention once more to the old 
axiom, “A house divided against itself." A strong 
attempt to consolidate these associations was made 
last year, and failed — failed, we believe, because 
the personal view overshadowed the general welfare. 
There is no need of several associations to represent one 
phase of electrical engineering. In the not distant future 
the burning questions which cause the strenuous opposition 
to amalgamation will be forgotten, while the almost number- 
less questions which concern every responsible worker will 
remain. A look into the future, a grasp of the tendency 
of things, ought to prove factors in a more determined 
attempt to combine. We are merely indicating now, not 
entering into detailed consideration. 

Just a few words about the Municipal Electrical Associa- 
tion. From a purely practical point of view this associa- 
tion is doing an incalculable good. Its members have great 
responsibilities, and it is acknowledged that there is no 
finer representative set of men in any technical profession 
than those who have won their way into the first flight of 
municipal officials. ‘The world is indebted to them for a 
vast amount of detailed information that could be 
obtained in no other manner. They give of their 
experience to the full, and there is no doubt this con- 
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first place, it will enable а regular supply of electrical 
energy to be obtained throughout the year which will 
benefit all the industries throughout the district. 
Again, the water, after it has passed through the power 
atation will be utilised for irrigation purposes, which will 
increase the productive capacity of a large agricultural 
district within the immediate neighbourhood of the electric 
station. The scheme as now proposed involves the con- 
struction of three large masonry dams to impound the water. 
The first of these will be ninety-five feet high and eight 
thousand feet long, the next will be four thousand five 
hundred feet long, and the third two thousand six 
hundred and forty feet long. The water from these 
wil be led to a power station near Khopoli. 
From this overhead conductors working at forty-five 
thousand volts will be used to distribute the electrical 
energy produced. Mr. Alfred Dickinson, of Birmingham, 
is the consulting engineer for the scheme, which is still 
controlled by the firm of Mesers. Tata and Sons. We 
understand that Mr. R. B. Joyner, C.I.E., is also connected 
with the scheme. We are sure that Mr. Dickinson will 
make the most of the unique possibility of cheapening 
power supply by the sale of irrigation water as a by- 


stant stream of practical information is driving installa- 
tion, distribution, and organising work into the right lines. 
Our last reference will be to our parent society, to which 
we owe so much. During the past few years it has 
inaugurated a system of sectional local associations, not to 
speak of the immense step involved in the taking closer 
hold of the hand of fellowship of foreign representatives. 
А wiler brotherhood, a wider examination of practice, 
a wider discussion of crucial problems connected with the 
industry, tend to ensure more rapid progress in all direc- 
tions, even if we never consider the purely human character 
of the question. These developments are due to an 
enughtened Council and an energetic secretary. Far too 
little credit is given to these gentlemen for the noble work 
they are doing. It will be some years yet before the 
majority of the profession understands the value of what 
bas been and what is being done. May the Institution 
long flourish under equally capable and honourable men. 


THE BOMBAY POWER SCHEME. 


The essentials of а successful scheme of power distribu- 


tion involve not only the cheap production of electrical 
eneryv, and an efficient distribution of the same, but also a 
field of service in which the demand for power islarge. Tho 
s heme which is now under favourable consideration by the 
Bombay Government is a remarkable one, in that all these 
essentials are present, and there is an additional engineer- 
ing advantage which makes the proposed undertaking 
unique. The area round Bombay may be looked upon as 
the Lancashire of India, as it is within this district that the 
cotton spinning and weaving industries have been developed. 
The credit for this is largely due to the enterprise of the 
late Mr. J. N. Tata, who established a fund for the found- 
ing and endowment of an Indian college for scientific 
and other research. It is to him also that the original 
ilea of the present scheme is due. Within а reason- 
able distance of the city of Bombay are the Western 
Ghauts which are noted for exceptionally heavy 
rainfalls. The annual fall averages between one 
hundred and seventy-five and two hundred inches, which 
occurs mostly during the monsoon season, which lasts 
from June to October. The height of these mountains 
and the grade of their sides are remarkably convenient 
for the establishment of a water-power plant. The pro- 
posal is to construct large reservoirs high up in the 
mountain valleys, and to store there the water which falls 
during the monsoon season. The contour of the hills is 
su: h that with the three reservoirs first proposed a head 
e ly two thousand feet can be obtained. The distance 
oie Cr the proposed power-house and Bombay itself is 
„ which is well within the range of 
Pound E transmission. The mills for which the district 
of ?mbay is becoming noted will be large consumers 
Power, as at present they have to as much 

ах Seh te ON P y ea pay . 
| Cen shillings per ton for coal of indifferent quality. 
“me, as submitted to the Government in the appli- 
Prom. for powers to supply over the area in question, 

e the supply of electrical energy to large consum 
* rates Pply ote cal energy Be c | егз 
formed approaching one halfpenny per unit. We are 
receive] wee applications for power have already been 
the uni equ valent to nearly thirty thousand horse-power. 
IM poun, due feature in the scheme, however, lies in the 
Dow DE Of the water at high level. The rain which 
the S during the monsoon season is quickly returned to 
i the low-lying country at the base of the hills 
thereto dried up during the other half of the year. 
the hi. Ге, proposed to make the water impounded in 
Feservoirs serve a double purpose. In the 
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CORRESPONDENCE. 
©“ One man’s word ів no man's word, 
Justice needs that botb be heard." 
THE TRAINING OF ENGINEERS. 
Sik,—In your paragraph on p. 832, dealing with m 
article in the Journal of Education on ** Public Schools 


and the Training of Engineers,” the phrases, But why 
antagonistic? . 4 
and “All of this goes to show 


„ “Mr. Lloyd himself proves . . ., 
„ веет to me to 
indicate that the writer believes I was maintaining that 
shop training and college training aro antagonistic ' 
There is not a word in my article to support this idea, 
and your writer himself quotes only three lines earlier the 
sentence in which the word occurs—viz., that saying that 
the growing appreciation of theory by practical engineers 
and the impatience of parents to see their sons earning 
their living produce antagonistic tendencies. The first 
tends to lengthen training, the second to shorten it. The 
question of college versus shops is not touched upon in my 
article at all 

I should be much obliged if you would kindly forward 
this explanation to the writer of your article.—Yours, etc., 


Colchester, Dec. 19, 1906. Gry E. Lrovp. 


THE GREENWICH EXPLOSION. 


Мік, — With reference to the boiler explosion at our 
Greenwich works on the 20th iust, when considerable 
damage was caused to the generating station and resulting 
in the loss of two men's lives and injury to several others, 
I beg to state for your information that the explosion was 
due to the back end plate of one of our thermal storage 
drums giving way. Apart from a slight leakage observed 
in the dished end of the drum the previous evening we 
had no warning—ie., there was no hammering or water 
disturbance in the drum. Everything was working smoothly 
and satisfactorily. It ought to be mentioned, owing to the 
contradictory reports appearing in certain technical journals, 
that the switchboard was unharmed, and even the gene- 
rator close to the boilers is not seriously damaged. 

I may say that I was present when the accident occurred. 
and all have strained every effort to render the supply 
available throughout the area at the earliest possible 
moment. A temporary roof has been erected over four of 
the engines, fires were relighted this morning, three of the 
boilers have been passed by the insurance company as satis- 
factory, and we expect to resume the supply from this 
station early next week, which will be run in conjunction 
with our Sydenham works until the new turbine power- 
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house (which is practically finished, and which, with the 
chimney shaft, was not injured by the explosion) is ready 
for working. It should be noted that the same evening 
as the accident the Sydenham station dealt with a very 
large portion of the lighting load, and has since been 
supplying lighting in the evening and power in the 
daytime. 
would add that a circular letter was addressed to our 
consumers on the same night as the explosion, and we have 
pleasure in saying that the customers who have been 
without supply are bearing with the company extremely 
well, a very large number of messages conveying sympathy 
and regret being to hand. The company is insured with 
the National Boiler and General Insurance Company, 
Limited, for the boilers and steam plant, and with the 
Sun Fire Office for damage caused by tire; also with the 
London and Lancashire Insurance Company, Limited, 
against loss of life and injury.— Yours, etc., 
Henry W. BowbEs, Managing Director. 
South Metropolitan Electrie Light and Power Company, 
Limited, Dee. 28, 1906. 


P.S. (Dec. 29, 1906).—Three of the engines have been 
running on artifieial load since 4 a.m. this morning.— 


H. W. B. 


VICTORIA FALLS POWER SCHEME AND ELECTRO- 
THERMAL STORAGE. 


Sik,—Referring to your remarks upon my letter that 
you were good enough to insert in your issue of Dec. 21, I 
think if you will read the letter again you will sce that one 
of the points I made was that the quantity of water required 
for electro-thermal storage would be only a fraction of that 
required for hydraulic storage. I had no idea of providing 
a battery of Lancashire boilers for 1,600 million gallons of 
water. In reply to your other criticism, you are quite 
right, of course, in saying that a large portion of the heat 
employed in generating steam is thrown away, but in my 
suggested scheme it was not intended that steam could be 
generated by the heat from the current, except in very 
small quantities, and as a matter of convenience. You will 
remember, of course, that a steam plant forms part of the 
Vietoria Falls Power Company's scheme. I need hardly 
remind you that the efficiency of electrical heating appa- 
ratus is very high—that, in fact, it must be closely 
approaching to 100 per cent., providing the thermal insula- 
tion is good. I should mention that the figure in my letter 
should be 20,000 h.p., instead of 50,000. It does not 
affect the question of conversion, but it does affect the 
working out of the details of the scheme. May I say also 
that during the last 25 years or so, I think it is, that you 
and I have been connected in electric literature, we have 
seen very much more unlikely looking schemes at the time 
come to fruition. I need hardly remind you that I have 
on many occasions assumed the dangerous róle of the 
prophet, as my prophecies have in many cases been made 
in your own columns. I have given up counting the number 
of prophecies that have come true and that have been so 
often carried out by the men who declared them impossible. 
I seem to have developed an unholy habit of thinking 
ahead.— Yours, etc., SYDNEY F. WALKER. 

Bath, Jan. 1, 1907. 


[If Mr. Walker will consider the question as an engineer 
rather than as a prophet, he will find that the thermal 
storage vessels will have to stand boiler precsures and to 
generate steam in large quantities over a considerable 


period of time if they are to replace the hydraulie aecumu- 
lator.—Ep., E. E.] 


VARIABLE-CANDLE LAMPS. 


Sik,—I notice in your issue of the 21st inst. you mention 
a “novel innovation in electric lighting on board the 
ships of the White Star Line," by means of which 
passengers may have a faint or a full light in their cabins 
as desired. 

It may interest your readers to know that the L. and S.W. 
Railway Company have five vessels running in their Channel 
service fitted on the “full and glow" system. Two cf 
these have been running upwards of 12 years, and two 
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upwards of five years. The fifth is new and has only been 
ou service a short while, aud is the only one where double- 
filament lamps are used ; in the other cases the “glow " is 
effected by putting two lamps in series. — Yours, ete., 
Southampton, Dec. 28, 1906. E. G. Tunry. 


FORTHCOMING EVENTS. 


SATURDAY, JAN. 5. 
Royal Institution of Great Britain. —At 5 p.m., Christmas сотке 
hy Mr. W. Duddell. (Lecture V.) 
Trespay, JAN. 8. 
Royal Institution of Great Britain.— At 3 p.m., Christmas course, 
by Mr. W. Duddell. (Lecture VI.) 
Institution of Electrical Engineers (Glasgow Local Section).— 
At 8 pm., at 207. Bath-stieet, © A Radium Experiment,“ by 
Dr. J. T. Bottomley; discussion on. Mr. Maxwell's paper on 


„Fuel Economy.” 
Institution of Electrical Engineers Manchester Local Section). 
At 7.30 J. n., Magnetic Leakage and its. Etlect upon: Electrical 


Design,” by Mr. W. Cramp. 
WEDNESDAY, JAN. 9. 
Association of Engineers-in-Charge. - At St. Brides Institute, 
Fleet-street, ** Eeonomisers,” by Mr. W. W. Melville. 
Tuvcrspav, JAN. 10. 
Institution of Electrical Engineers.—At 8 p. in.. New Incan- 
descent Lamps ” by Mr. Jas. Swinburne. 
FRIDAY, JAN. 11. 


Electro-Harmonic Society.—At 8 p.m., at King’s Hall. Holborn, 
smoking concert. 


AN ENQUIRY INTO THE OPERATION, EFFICIENCY, 
AND CONSTRUCTION OF A TYPICAL MODERN 
INDUSTRIAL PRODUCER GAS POWER PLANT.* 

BY J. R. BIBBINS. 


With all the present activity in power development 
for various purposes, industrial or otherwise, the value 
of the simple producer plant used exclusively for power 
generation seems to have been somewhat overlooked, or at 
least questioned. The ability of the modern gas-engine to 
take the place of the steam-engine in general power work 
has likewise been questioned, as well as the capacity of 
gas-engine and producer to work together harmoniously 
under widely varying load demands. 

Fortunately, neither of these charges is founded on a 
basis of actual conclusive experience, and it is the purpose 
of this paper to present some practical data upon the 
operation of a thoroughly representative commercial gas- 
power plant; one in which a high measure of success has 
been obtained through intelligent engineering and super- 
vision. Even though some minor improvements might 
still be suggested, the fact remains that this gas-power 
plant is operating week in and week out, 24 hours per day 
64 days per week, on a fluctuating manufacturing load, 
with a fuel consumption fully one-half that of a modern 
steam plant of like character and suited to the same work. 
On an average of half load this 450-kw. plant ordinarily 
consumes from 2lb. to 241b. of coal per kilowatt-hour, and, 
on heavier loads, has reached as low a consumption as 111b. 
per kilowatt-hour in regular daily running. During heavy 
loads the plant has repeatedly developed without the 
battery 530 kw. on maximum fluctuations, which repre- 
sents an overload of 8 per cent. rating. Furthermore, with 
the exception of the engineers in charge during the two 
watches, the plant is operated by attendants originally 
quite unskilled in gas work ; up to the present writing, 
however, no complete interruption of service traccable to 
defective equipment has been recorded. 

The plant in question serves the entire Gould manufac- 
turing properties at Depew, а suburb of Buflalo, N.Y. 
Two complete works are located here; onc devoted to the 
manufacture of storage batteries and the other to the 
manufacture of railroad specialties, principally automatic 
couplers. The latter contains a large and well-equipped 
steelfoundry. Both are electrically driven and lighted 

* Ап abstract hy the lutte, Review of New York of a paper 
presented at the New York meeting (December, 1906) of the American 
Society of Mechanical Enginecrs, 
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throughout from the central gas-power plant. Contribut- 
ing to the station load are a large number of labour-saving 
machines of different types, such as electric travelling 
cranes, charging tables, transfer locomotives, elevators, 
conveyors, fans, pumps, and machine shop tools. The 
storage battery works also use considerable current at times 
for "forming' battery plates. 
TasLE I.—EovirukNT Dara. 
феа. Producer Gas- Engine Power Plant. 

Service- Power, some lighting. 

Caty of plant — 450 kw. 

Number of umts—Three 150-kw. 

Distribution system - Direct-current, two-wire. 

Pressure 250 volts. normal 230. 

Power bulding - 45ft. by Olft. inside; height. of roof trusses, 
22;ft ; height of basement, Өй. ; total area per kilowatt, 
0 1 «quare feet: net area of unit, 15ft. by 55И. (with Oft. 
IXI; net area unit per kilowatt, 2:87 square feet. 

Wais Red briek, exterior pilasters, limestone trimmings, steel 
framework. 

Rof Wo, tar. and gravel, steel trusses, monitor. 

Eier Steel, wood, din. maple finish; basement tloor, concrete. 

Foundation -Concrete. 

rene Hand: power, tons, 

Producer building - Steel framework ; corrugated iron walls and 
rect; changany toor, boiler plate. 

Cooling pond —1,000,000 wallons ; dimensions, 280ft. diameter 
by 951. wide ; area (power plant), 7.500 square feet; area 
(producer plant). 7.500 square feet —total, 14.800 square feet; 
depth. normal, 10ft. 

Holder—6in. diameter, single lift, 15,000 cubic feet. 

Coal used— Bituminous run of mine. 

Sources --Butlale, Rochester, and Pittsburg Railroad. 

Price—2 504.1]. per ten. 

Heat value —135.500 British thermal units. 

Euzines— Westinghouse three-cylinder vertical gas-engines ; 
type, single-acting four-cycle; capacity, 255 b. h. p. 260 
maximum ; normal speed, 200 r. p. in.; size cylinders (three), 
Win. by 22in. stroke. 

Tenition --110 volts and 8 volts: two sets four-cell storage 
battery > one motor-generator set, 3 kw. 

Cooling water (jackets) —Motor-driven. centrifugal pumps ; two 
2n. Worthington ** Volute “; 15-h.p. motor, 1,450 r. p.m. 
Cong water (scrubber) — Two-stage motor - driven; 2in. 

Worthington “ turbine " type; 15-h.p. motor. 

Compressed air- 100lb. from works, also Ein. by Ein. Rand 
duplex single-stage compressor ; 10-h.p. motor. 

Cyenerators Westinghouse compound-wound ; direct current. 

(респу 150 kw., 250 volts. 

“сагі 290-volt direct-current. 

Prsiucers— Loomis-Pettibone ; type, bituminous, duplex inter- 
пием blast ; Эй. to 8ft. diameter. 

E- ler—Sft. diameter vertical tubular, utilising waste heat. 

Wet scrubber-—6ft. diameter, vertical, coke, water sprays. 

Dory scrubbers—Two 9366. diameter, in parallel; excelsior, two 
livers, ` 

Valves—tiear lift, water-cooled. 

E.xhauster—Root's simple engine drive. 

tras In un—]2in. diameter. 

‘ras Moers to enyine—8in, 

= „ urs Nerewed. 

is A «s--Chipman gate. 

A handling—Bucket elevator, motor-driven. 


iu Pough the power station load is smoothed out to 
о by the overlapping of demands from these 
the „„ yet the larger machines pull heavily upon 
bus har €m, with the result that the load at the station 
ИИ oe subject to violent fluctuations, easily 80 per cent. 
4 Verage, below (on light loads 100 per cent.) the general 
Powe, „ As 110 system of notification is in force, the 
tom th, ton Cannot be apprised of anticipated demands 
The ,,,. *veral production departments of the works. 
White рр e battery forming load is, of course, steady 
tus "er but it is liable to be abruptly thrown on or 
Ae, 7 Une. 
n rum 1з shown in the accompanying log (Fig. 1) 
V thr 1905. Although the recorded output is fairly 
а ough the day, the fluctuations correspond оп 
бе огу, ^ Overloads of 15 to 20 per cent. оп the engines. 
ant was entirely capable of handling these 
1t оп account of doubling the steel plant 
ing electrically-driven air-compressors, an 
Бе battery* was recently installed for the 
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dual purpose of securing a more constant load on the 
engines, with higher economy of fuel, and of increasing 
the average load. Formerly it was necessary to keep the 
spare unit constantly in service to tide over the peaks. 

From the daily records of the plant an excellent idea of 
its operative etliciency may be obtained. These records, 
although not elaborate, are carefully kept, and show not 
only the output and duty of the plant, but also the 
maximum loads that occur during the hour. During а 
typical day's run with continuous operation except at noon 
and midnight—to be exact, 97 per cent. of the elapsed 
time—the load averaged 263 kw., or 58 per cent. of the 
generating capacity in service with nine full-load hourly 
maxima and five equivalent to 8 per cent. overload. Tho 
average coal consumption for all purposes was 1:981}. per 
kilowatt-hour generated. 
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Fic 1. -Load Diagram Gas Engine Plant, Pept. 25, 1905. 


During & 10-day run in September, 1905, the results 
shown in Table II. were recorded. The engines averaged 
87} per cent. of the possible running time, and on 54 per 
cent. station loading factor“ the plant consumed 20411. 
fuel per kilowatt-hour, or 1:44lb. per British horse-power 
hour. With coal of 13,500 British thermal units calorific 
value the efficiency of this plant averages about 15:1 per 
cent, thus rivalling, if not excelling, the largest modern 
steam-power stations. On Sept. 27 the fuel rate was 
1:88lb. per kilowatt-hour (or about 14lh. per British horse- 
power hour), with 62 per cent. loading factor, corresponding 
to a plant efficiency of over 15 per cent. 
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Fig. 2 Relation of Fuel Rate test tion Loading Factor. 
(Plotted from observed data) 


The author has been deeply interested in the effect of 
the loading factor of a plant upon its efficiency and com- 
mercial duty. An unusually good opportunity arose in 
analysing the results of this plant, and the approximate 
relation is presented in Fig. 2. In order to obtain a closer 
average, the “shotgun ” method (Fig. 5) was used, plotting 
total fuel per day to output. Barring some unusual results 
occurring in the early days of the plant, the average fuel 


Average 24-hour station load 
Rating capacity 


2. Average 24-hour load 
True load factor = 


* Loading factor - 


Maximum 


22 


consumption is approximately a straight line within 
observed limits. From this the average fuel per kilowatt- 
hour may be obtained (Fig. 4), and the relation approxi- 
mates a rectangular hyperbola within normal ranges of 
load. The upper convex curve (Fig. 4) expresses the 
kinetio or absolute efficiency“ of the station, and it is 
interesting to observe that this small plant normally 
operates with an efficiency between 12 and 15 per cent. 
avernge. 

From the above data, and the measured efficiency of the 
gas-engine, the efficiency of the producer plant may be 
roughly estimated. Assuming 50 per cent. loading factor, 
the average plant efficiency is 12 per cent. ; as the efficiency 
of the engines is approximately 17 per cent. at this load 
(see Fig. 6), the producer plant operates at an efficiency of 
slightly above 70 per cent. "With higher loading factor— 
75 per cent.—the plant efficiency is 15 per cent. average, 
engines 20 per cent. and producers 65 per cent. During 
an especially good day's run, as on Sept. 27, the efficiencies 
were as follows: plant, 15 per cent.; engines, 21 per cent.; 
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FIG. 3. Fuel Consumption at Various Outputs. 


(Graphical 
method of obtaining true average.) 


producers, 71:5 per cent. These results indicate that the 
producer plant is, from an everyday operative standpoint, 
fully as efficient as a high-grade boiler plant, and 
frequently more so. It is certainly not more difficult 
to handle. 

Ав to the cost of power the following analysis reveals a 
total cost of well under one cent per kilowatt-hour, includ- 
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FIG, 4.—Average Plant Duty at Various Loading Factors. 


ing fixed as well as operating charges. At normal prices, 
coal costs 2:50dol. per ton. Assuming an average daily 
output of 5,000 to 10,000 kilowatt-hours representing the 
probable minimum and maximum for full working days, 


thermal equivalent of work done 
heat in coal 

t Since the above observations were made the plant has been giving 
much better efficiency, the coal consumption averaging 1°8 per kilo- 
watt-hour with an 85 per cent. loading factor. This corresponds to a 
plant efficiency of over 15:4 per cent. at the engine shaft, or 14 per 
cent. at the switchboard Several runs averaging 17551. per kilowatt 
are recorded, equivalent to a plant ofliciency of 1777 per cent. at the 
shaft, of 16:5 per cent. at the switchboard. 


* Kinetic efficiency is defined as — 
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and adding the fixed or capital charges amounting to about 
9 per cent. on 91,650dol. (or 81,000dol. excluding the 
battery), the distribution of cost items is substantially that 
given in Table III. 

In order to emphasise the effect of loading factor, 
Fig. 5 has been prepared showing the relation of both 
capital and operating costs to the station loading factor, 
the former plotted above and the latter below the X axis. 
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Ето. 5.— Relative Power Costs at Various Loading Factors. 


Cost ot Power-cents per K 


Total cost of power is given by the total ordinate. Observe 
the rapid change in costs on light loading, especially of 
fixed charges. Coal, on the other hand, remains fairly 
constant; labour a constant charge, increases rapidly on 
light loads, and supplies and repairs a variable charge, less 
rapidly. The importance of loading factor is well brought 
out by this diagram—e.g., the total cost of power is halved 
by increasing the loading factor from 24 to 55 per cent. 
Ап industrial or railway power plant usually operates on 
about the latter figure, a moderate sized lighting plant 
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FiG. 6.—Average Efficiency Testa. 


on the former; hence the danger of indiscriminate com- 
parisons of operating costs in power plant work. 
Considering that the results above enumerated have 
been obtained from a comparatively small plant, operating 
under conditions by no means conducive to the attain- 
ment of the highest economies, the Depew plant offers a 


| striking object lesson that should not fail of appreciation 


among engineers confronted with similar problems; and 
much credit is due to the Gould Company through its con- 
sulting engineer, W. E. Winship, and its resident manager, 
J. O. Gould, for early appreciation of the advantages of 
gas power and efficient management of the Depew property. 
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TABLE П. —OPERATING DATA, 450-KW. PRODUCER GAS POWER PLANT. 


| 
IXte. Engine hours Per cent. full Output, kilo- -— Load, kilowatts — Station load- Fuel used Coal per kilo.| Coal per 
Nept., 1905. nun. day run. | watt-hours. Average. Rated. ing factor." ` | watt-hour. b. h. p. hour. 
20 71 984 4,850 202 450 45 11,100 2:29 = 
21 654 91 5.275 220 450 49 i 11,400 2:16 — 
22 70 971 6,550 215 450 61 12700 . 1595 — 
23 451 634 4,025 188 | 450 417 | 8800 , 218 = 
24 (Sun.) 24 334 2,250 187:5 450 41:6 6,6001 2:931 — 
25 703 98 6.400 267 450 59 | 12.000 | i87 = 
20 69} 97 | 6,300 263 450 58 12.300 | 1:95 — 
27 704 98 | — 6,700 279 | 450 62 12,000 1:68 em 
28 72 100 6.700 279 | 450 62 | 12,900 1:92 — 
29 704 98 | 6,600 275 450 61 12 900 1:05 a 
| а — UNS — GN ЖЕ = 
Average. 63 | 871 5,565 243 · 450 54 11,330 2:04 1:44 


Westinghouse vertical three-cylinder engines, Loomis-Pettibone producers. 


* Loading factor = per cent. continuous generating capacity. 


t Include extra coke used on Sunday for starting new fires. 


Tane III. —Approsimate Power Costs. 
Minimum. Normal. Maximum. 


Cun kilowatt-hours per day ...... 5,000 8,000 10, C00 
Кас cent per Kilowatt - liour 0:25 0:22 0:20 
Labour, cent per kilowatt-hour ...... 0:28 0°17 0°14 
* Supplies and repairs (estimated), 

e nt per Можа оог 17 0'13 0:11 
Operating costs, cent per kilowatt- 

„ EE t 0:70 0:52 0:45 
Fixed charges .............................. 0:45 0:28 0:22 
Total costs. cents per kilowatt-hour — 1:15 0:80 0°67 


* Thee charges are estimated owing to absence of more accurate 
data and the comparatively short time plant has been in operation. 
Assume 25 fer cent. of total power costs at 50 per cent. ] factor, 
hence the estimate is conservative. 


It should be noted that were the plant to operate regularly at the 
Wer load factors less labour and supplies would be required, and the 
„ht load costs would be correspondingly reduced. The curves Fig. 5 
are based on full plant in service operating continuously. 
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is, of course, considerable, no wood at all is employed, 
wall and roof being constructed of corrugated iron 
and charging floor оГ boiler-plate. Spacious monitors in 
both buildings provide the very necessary ventilation and 
light. 

" Coni dora tioifé of operating economy largely influenced 
the choice of gas-engines for this plant where steam coal 
costs from 2:25dol. to 2:40dol. per ton, and gas coal about 
the same. At this price it was estimated that, although 
the difference between the steam and gas was small on 
half-day working, for a 24-hour day the latter's advantage 
was decisive. 

The installation of three units of similar size and 
identical construction wisely avoided the duplication of 
parts which two or three sizes of engines would have 
occasioned. By the use of direct-connected units a very 
compact power-house arrangement has resulted, the total 
floor area per kilowatt being 61 square feet, and the net 


TABLE IV.—ENGINE EFFICIENCY.  AvEkAGE or Tests. Three 19in. by 22in. Single-Acting Four-Cycle Gas- Engines. Engines 
Nos. 741, 742, 743. 
Load. Over. | Full Half. Remarks. 
Brake һогъе- po ũW—Wꝓ .wwwwwwꝛwꝛᷣ н... 325˙3 | 239 121°3 By Prony brake. 
Speed, revolutions per minute | 198 | 205 | 206°3 By counter. 
Meas LIS AP ' 3,547 | 2,840 | 1,985 Corrected to 62dey. F., 30in. Hg. 
teas per brake horse-power houhun . q | 10:9 1187 16:56 Corrected gas—no load—1,260It. per hour. 
Hiat vals, Kast саиру 8 ! 920 | 920 | 920 Effective B.Th.U. per cubic foot. 
D. Th. U. per brake horse-power hour ............... . 10,050 10,910 15, 050 — 
Bake kinetic efficienca——— eee 2537 | 23°32 | 16:9 Brake horse - power basis. 
MI. anical x i-ꝑuçwuæe x ——⁊ͥ AV1E—t(. — •—nV —æU 89 87:5 | 82:5 Estimated. 
indicated kinetic etlicieuot- u 28:5 | 26°7 20°5 Indicated horse-power basis. 
Speed variation, maximum . . | 4:2 per cent. — | — No-load speed, 206°6. 
* a опо u! | — 1:8 per cent. | — Average speed. 
no half load ........................ — — | 0:7 per cent. 


Fer cent. full rating 


Co ee „„„„„„„„%„%„%„„ „„ „„ „„ 


* Pittsburg natural gas Junker calorimeter. 
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zuthor begs to acknowledge their courtesy and assist- 
in plaeing cost and operating data at his disposal. 


DESCRIPTIVE SECTION. 


“Xellent location has been chosen for the power 
In 


n 
... Jàceent to the Lackawanna Railroad main line. 


serving yening space is a large semi-circular reservoir, 
for genere twofold purpose of a cooling pond and reservoir 
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fire protection, and incidentally enhancing the 
ess Of the property to no small degree. 
venience to coal supply the producer house is 
Several hundred feet in the rear, adjacent to 
metallurgical producer plant serving the steel 
А Angle coal-handling system thus serves both 
"n P mente. This arrangement of buildings 
: Possibilities in gas-power work of separat- 
lani ance, the producer and gas-engine parts of 
Nel Or Operative or other convenience. 
is and concrete are largely used as buildin 
the producer house, where the fire cad 
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138:4 per cent. | 1016 per cent. | 5176 per cent. | On producer gas. 


Engines rated 235 b. h. p. on 130-B.Th.U. producer gas. 


area of each unit with 6ft. passageways 2:9 square feet per 
kilowatt. 

The efficiency of these engines as heat engines is well 
indicated by the appended results of tests* shown in the 
accompanying Table IV. and diagram Fig.6. In the latter 
the upper concave curve represents the gas consumption 
per brake horse-power under different loads, and the convex 
curve the kinetic or absolute efficiency. 

The ability to convert into useful power over 25 per 
cent. of the effective heat in the gas, gives evidence of high 
efficiency. These engines operate on the four-stroke cycle, 
involving constant quality of mixture and throttling 
governing. 

À most important factor in the successful operation of 


* Made at the builder's works on natural gas, which was at that 
time the only fuel available for testing purposes. As engines for pro- 
ducer yas are usually constructed for somewhat higher conipression 
than those operating on illuminating or natural gas, their etficieney 
would presumably be slightly better on natural than on producer gas 
fuel, yet for commercial work a difference of 151. in compression 
would scarcely be appreciable, 
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the engines is the ignition apparatus. For increased 
security each igniter plug has two sets of points, each set 
independently connected. Should one set of points, through 
any cause, become unfit for use, a small double-throw switch 
may be reversed, thus turning the ignition current through 
the other points. In addition, three independent sources 
of current have been provided, all of the apparatus being 
contained in a central ignition cabinet. For starting, one 
of two eight-volt storage batteries is used. For running, 
a small 4-kw. motor-generator unit is used, delivering 
110-volt current to the igniters through incandescent lamps, 
which furnish a valuable “tell-tale” of “open circuits,” 
“ grounded igniters," or “ hanging fire " of igniters." These 
two sets of storage batteries are charged alternately 
through a bank of lamps from the motor-generator or from 
the main station 'bus bar, one or the other set being always 
available in ап emergency. Ву means of small double- 
pole switches at the igniter cabinets, throwing over from 
the low to the high tension system may be instantly 
accomplished without in the least disturbing the engines. 
The ignition problem has thus been handled with great 
care in the provision of six individual combinations of 
current supply. 

Starting of the engines is accomplished, as usual, by 
compressed air drawn from a pipe connection to a com- 
pressed-air line in the works or from the relay compressor. 
Although only 90lb. to 100lb. pressure is ordinarily carried, 
yet the engines may readily be brought up, cold, to full 
running speed within 30 to 40 ке With higher air 
pressure available, starting may be accomplished in even 
less time, as the mixture ignites more readily when quickly 
compressed, owing to the smaller opportunity for the 
dissipation of internal heat. 


( To be continued.) 


WIRELESS TELEPHONY AND TELEGRAPHY. 


The Electrical World states that four patents were 
recently issued in the United States to Dr. Lee de Forest 
for wireless apparatus and methods. Two of the patents 
relate to wireless telephone transmitters, while the other 
two relate to wireless telegraph receivers. The trans- 
mitter equipment comprises means for continuously 
transmitting trains of electromagnetic ether waves having 
a spark frequency higher than the more essential 
frequencies accompanying speech waves and means 
located between the earth connection in the antenna 
system and the point at which energy is supplied 
thereto, whereby the waves are modified in accordance 
with speech waves. In Fig. 1 the variable resistance 


i 


Fic. 1. 


consists of a megaphone whose diaphragm operates on a 
reducing valve to vary the flow of air across a spark- 
gap. lu the wireless telegraph receiving device shown 
in Fig. 2 the receiving antenna is associated with a 
receptacle containing a sensitive gaseous medium under 
very small pressure. Within the receptacle are enclosed 
two electrodes, one of which is an ordinary incandescent 
lamp carbon filament receiving current from an external 
hatterv, and the other is a platinum dise. Between these 
two electrodes and external to the receptacle is а local 


circuit containing a battery and a telephone receiver. The 
passage of electrical oscillations across the gap between the 
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Fic. 2. 


electrode causes a variation in the current through the 
telephone and produces a sound at the diaphragm. 


SOME PHENOMENA OF COMMUTATION. 


BY PROF. F. G. BAILY AND W. H. S. CLEGHORNE, BSC. 
(Continued from page 9:20, Vol. XXXVTIT.) 


The monthly meeting of the Glasgow Section of the 
Institution was held at Glasgow on Dec. 11, Mr. W. W. 
Lackie being in the chair. The business of the evening 
was the discussion of Prof. Baily’s paper on ‘Some 
Phenomena of Commutation,” which has already appeared 
in these columns. 

The CHAIRMAN said it was commonly supposed that the 
ohmic resistance of carbon, such as is used for street- 
lighting, decreased with the rise in temperature. In the 
luboratory under his charge they had carried out some 
tests which went to show that the resistance of carbon, as 
usually supplied for street-lighting purposes and small arc 
lamps, was constant up to a red heat. It was interesting 
to note that the speed of the commutators in the machines 
at Port Dundas electricity works, Glasgow, agreed with 
the figures given in Fig. 1 of the paper. The 500-kw. 
machine had a speed of 1,700ft. per minute, and the 
1,500-kw. machine had a commutator speed of 3,000ft. per 
minute. The continuous-current turbo-generator in their 
St. Andrew’s Cross works had a speed of 8,000ft. per 
minute. The pressure of the brushes on the commutator 
varied from 300z. to 500z. on carbon brushes, but was as 
high as 730z. per square inch with copper brushes. A 
common article in use was the ordinary parattin-wax candle 
for lubricating the commutators, and in this they seemed 
to be in agreement with the results of Prof. Baily s experi- 
ments with lubricating brushes. He hoped Prof. Baily 
would continue his experiments with the commutating-pole 
machine. The indiscriminate use of commutating poles 
was undoubtedly wrong. 

Mr. H. A. Mavon (Glasgow) said that the paper was 
full of interest. It would take one many months to see 
the full bearing of all that had been done. The investiga- 
tion was one that had been much required. The question 
of sparkless commutation had been before the dynamo 
makers since the problems of dynamo construction came 
to be studied and interested them as a matter of practical 
design. The kind of investigation described in the paper 
was only practicable at ап advanced state of knowledge of 
the speed. It was well that Prof. Baily had sean fit to 
undertake this most elaborate and careful study of а very 
important question. The subject was one which required 
the steady application of a person with very considerable 
sclentific knowledge and practice in experimenting, and he 
thought they might congratulate Prof. Baily and Mr. 
Cieghorne on their success in this research. Не thought 
he was able to say from practical experience that Prof. 
Baily's conclusions were not only fully justified by the 
experiments he had carried out, but the hypotheses he had 
laid down were quite as fully established by experience with 
and use of the machines. It had long been evident to most 
of them that the empirical caleulations of voltage and 


| other things had only an indirect bearing on sparkless 


commutation. While it was quite true they could calculate 


and establish by experimental results the fact that a highly 
reactive voltage was exceptionally unfavourable to sparkless 
commutation, it was also true that if they designed their 
machines with everything that could be desired in the way 
„i satisfactory calculations and yet find a machine which 
was quite unworkable. That point was clearly brought 
out by the tact that most of them had different limits for 
the reactive voltage of small machines and large ones. lf 
the reactive voltage was the prime thing to safeguard, it 
was dithenlt to understand. how they could work safely 
with a reactive voltage as high as eight on a large machine, 
and it was not safo to exceed two on a small machine. To 
the speaker that fact alone was fatal to any assumption 
that the reactive voltage was the prime conclusion in ques- 
tion, He thought he was right in saying that Prof. Baily 
had come to that conclusion very definitely from his 
experiments, and that, while they must always, as it 
were, keep the question of reactive voltage at the top of 
their heads, what they wanted to keep at their finger tips 
was knowledge of the very things Prof. Baily had been 
drawing their attention to. One of the most important of 
these was the vibration of. the brush and the commutation. 
T hat vibration might arise from many cases other than a 
commutator being out. of truth or made of unsuitable 
metal That was a conclusion he had recently come to 
trom the fact that they had a gencral superstition against 
making commutators of any cast metal, because of the risk 
otimpiritieg and the friction being inconstant and uncertain. 
Heo dd not think that friction in itself was a very serious 
matter. [t produced vibration, and brought about very 
uncertain results so well described by Prof. Baily in his 
experiments. Having got a commutator of a homogeneous 
metal whose properties were known, and could, therefore, 
be dealt with by means of a suitable brush, they were 
agamn face to face with the condition of the surface 
et the material; and they were aware now that a hard- 
drawn copper commutator with suitable surface might 
есте very troublesome in presence of certain matters 
which might accumulate whether it was running or at 
ret For example, the dust from textile fabrics was most 
ирин to the running of a comm »tator. In that connection 
the wellknown empiric use of parattin wax and other 
mil ar substances referred to by the author, who had indi- 
caud, at anv rate, that lubrication was verv important. 
faxing considered all these things, they must, however, 
confess to à hankering to get back from the carbon brush 
to tue copper brush. They knew how with some well. 
designed old machines the loss was minimised by the use 
ot the copper brush, and how it was possible to get effective 
| i^rieation ou the commutator by the mere accidental 
leakage of vil which occurred on all old machines; and 
when they could see a machine that had been in use for 
20 years with copper brushes, changing loads, and all 
Sterssrudes, and that it had come through with the 
“7™inttator in perfect condition, there did not seem any 
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[ ы" for incurring needless risks by the use of a carbon 
ards 


Mr. MW. p SAVERS (Glasgow) said he had had the 


of being, to a large extent, extinguished by the 
he carbon brush. He had. been experimenting 
means of obtaining sparkless commutation with 
TUshes and various devices, aud he had met with a 
p mount of success in the direction when the 
m sh came on to the market, which it seemed to 
1 * %% аа They had found it a troublesome and 
"as E. However, it was clear that the carbon 

RI the complete solution. of the matter, as 
hat po" all kinds of commutator bolts and devices 
s und being introduced, which were said at the 
Of to be unnecessary. The carbon brush 
be a very small matter and to do all that 
but he was afraid it had not fulfilled all the 
regarding it. 
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lar V (Glasgow) said that with regard to 
In. Cut, ar. uc Cut care should be taken to see that the 
= 171110 bon not too hot when the wax was pit on, 
MIT чеке "appear immediately and have no effect. 

А. ax  ,Ommutator was too cool, the melting point 


_ Was higher than the temperature of the 
^ and it would have the effect described by 
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the author in the paper—it would get into a sticky con- 
dition and make the brushes jam, which was a very bad 
thing for the battery. 

Mr. Kerso (Glasgow) said there was the question of the 
line curves and the repeated change from the dividing 
segment conducting a curvo to the binding segment, and 
he wondered if Prof. Diily had climinated any errors in 
this connection, or whether he bad been trying with a 
comparatively small number so as to eliminate any possible 
individual error, because they knew thero might bo 
microscopic differences in the measure of the values, and 
these must enter enormously into the question of com- 
mutation. Prof. Baily certainly showed by his results a 
small tendency to vibrate. IIe supposed they were right 
in saying that Prof. Baily was distinctly in favour of high 
densities, and he was wondering if there was any special 
reason why he did not go beyond the 60 amperes in his 
expcriments. 

Mr. CLEGHORNE (FElinburgh) said one point which 
occurred to him as being rather interesting was the 
conclusion Prof. Baily had come to upon the question of 
sparking at the commutator- - viz, that, apart from any 
reversal. arrangement in the reversal field, the leading edge 
to the brush should be of low resistance and the trailing 
edge of high resistance, While that might be quite feasibly 
in the case of a fixed machine, with a reversible machine 
such as those used in tramway work it would be interesting 
to know how the composite brush would woik with a 
central core of high-conductivity copper aud laminations 
on either side with high-resistance carbou. 

Dr. BorromMbLey, in the course of а lengthy communica 
tion, said the first subject dealt with in the paper was 
contact resistance and the effect of lubrication. This was 
a most interesting inquiry, but he wished that the experi- 
ments had been more judiciously planned out so as to 
obtain the maximum of information and guidance towards 
some sort of laws, if such were to be found. The pres- 
sures measured in a quite unrecognised unit were said to 
range from 70z. to 4607. (what sort of ounce was not 
stated), but the numbers chosen were 7, 12, 18, and 46. 
He could think of no relation between these numbers, and, 
if they looked at the curves, they were spaced so irregu- 
larly and in such a peculiar. manner. that one could 
scarcely help thinking that there must be some factor 
concerned in the result which was not being taken 
into account. Let them compare the speeds 1,430 and 
3.300, aud note the rise in pressure from 460z. to 240z at 
the two speeds, and that from 18 to 7 at 1,430ft. per 
minute, and 18 to 12 and 12 to 7 at 3,300. The speeds 
chosen for experimenting bad no simple relation with each 
other. lt seemed to him that it would have been much 
more instructive had the pressures and speeds been raised 

in the successive experiments, cither by successive incre- 

ments, or else by successive doublings In spite of the 
difficulties thus introduced, and in spite of the great 
ditliculties of the great enquiry, the authors had obtained 
results which were wonderfully concordant. The gist of 
these was given in Table J., and in an empirical formula 
connecting the E. MI. F., current, and pressure. It was here 
| that the inconvenience of having the pressure expressed in 
ounces presented itself in an unfortunate way. With 
reference to the curve shown in Fig. 6, looking at the points 
which showed the ascertained values of the ratio, it seemed 
to him there was no justification for making this curve of 
wave form. <A nearly straight line, or a flat are of a circle, 
would pass as closely through these points as did the curve 
of the paper. The results obtained with lubricated brushes 
were highly interesting. It was not generally known that 
even in the case of the plugs of a resistance box, the resistance 
at the plugs was markedly reduced if the plugs were thinly 
smeared with light paratlin oil. Ile believed this was first 
pointed out by their president, Dr. Glazebrook, who found 
it to be the case in the course of his important work at 

Cambridge and at the National. Physical Laboratory. 
| Probably the paraflin helped to clean away the film of 
' oxide, which invariably covered the brass surfaces, no 

matter what trouble was taken to remove it. Also the 

film of paratlin more easily pressed aside from between the 
| brass surfaces which came in contact than the corresponding 
film of air. At the same time he must say that his expe- 
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rience was altogether against lubricated brushes. The 
copper or other metal of the commutator segments did not 
and could not wear down exactly the same as the mica 
which insulated the segments, and the mica got wetted 
with the lubricant. The particles of metal or carbon from 
the brushes tended to stick to the mica instead of being 
blown away, as was the case when the surface of the com- 
mutator was quite dry, and a tendency to spark was the 
invariable result. The results of the authors with regard 
to commutating poles seemed to him of considerable value. 
It was to be hoped they would be able to push this 
work further, and with the assistance of other types of 
machine. ” 

Prof. BAILY replied at considerable length, and thanked 
the section for the manner in which they had received his 


paper. 
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THE TRACK CIRCUIT AS INSTALLED ON STEAM 
RAILWAYS.* 


BY Н. G. BROWN, ASSOCIATE MEMBER. 


There are, I venture to think, many members who are 
unfamiliar with the practical application of electricity to railway 
signalling. As the entire subject is, however, too large to bring 
within the limits of a single paper, I have decided to confine 
myself to a description of the track circuit only. as installed on 
steam railways, of the method of its operation, and of the laws 
governing its working, which are simple and definite, and have 
been thoroughly understood by specialists for many years. I 
believe that the first track circuit used for the control of train 
movements was installed in 1871 by a Mr. Pope. His apparatus 
was, however, crude in design, and was regarded by railway 
men in general with some distrust, but it did not take long to 
convince those interested that the principle was sound and that 
reliability was a question of design and construction only. 
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Since that time rapid progress has been made, and experience 
has shown that the track circuit not only affords a greater 
degree of safety, but also that its use permits a closer headway, 
and, therefore, a greater traffic capacity, at a smaller main- 
tenance cost than any other system. As a means of auto- 
matically informing the engine-driver of the condition of the 
section of line to which it gives admission, it is undoubtedly 
the best, because it is operated by the presence of the train 
itself. upon the metals. It is a fundamental principle in 
signalling that the failure of any part of the system should 
result in the signal going to danger. In designing the 
circuits, therefore, each scheme of connections must be care- 
fully analysed to determine the probable effect of the earthing 
and short or open circuiting of every instrument and wire. 
General Deseription, The principle upon which the track 
circuit is operated. differs from that governing the majority of 
electrical combinations. In railway signalling, аз well as 
other applications. the opening or closing of electrical 
circuits, the energising or. de-energising of the apparatus 
employed, as a general rule, gives the signals, but the condi- 
tion of the track circuit is indicated, or I night say translated, 
by means of the total or partial de-energisation of the translat- 
mg device or relay : not by the opening or closing of the circuit, 
but by forming a shunt across the relay, reducing the potential 
drop to an approximate zero, or at least to a point below that 
required for its operation. The circuit is formed by the battery 
(Fig. 1) track rails, and relay in series. The battery is con- 
nected between the rails at the end and the relay at the 


beginning of the section, the end and beginning being 
determined by the direction of traffic. The current 
flows from the battery through the entire length 


of the section on one rail, through the relay, and back 
to the battery through the other rail. "The section of line 
included in the track circuit is isolated by means of insulated 
fishplates. All rail joints, except those separating the sections 
{гот each other, are bonded to ensure electrical continuity. The 
actual resistance of the ballast and sleepers is low. especially in 
long track sections. It sometimes fallsbelowthatof the relay itself, 
and, therefore, the latter obtains but a portion. of the total 
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current, the rest leaking across. froin rail to rail. The average 
resistance per 1,000ft. depends on local climatic conditions and 
the materiale employed in the construction of the permanent 
way. Broken stone makes the best and cinders the worst 
ballast from the signal engineer's point of view. There are, 
therefore, two, and when the section is occupied three, resist- 
ances in parallel--namely, the relay, the ballast, and, in the 
latter case, the shunt formed by the train. These parallel 
resistances are in series with the internal resistance of the 
battery or its equivalent in effect. The resistance of the rails is 
not here considered, as in properly installed short track circuits 
it should be negligible. The fact that the working of the circuit 
is dependent on the variation in the resistance between the rails 
points to the necessity of a resistance external to the track, but 
in series with it. This series resistance plays a most. important 
part, for if the battery had no internal resistance, or if ite 
equivalent were omitted, the full potential would be maintained 
across the relay, no matter how much the resistance between 
the rails might be reduced by a train occupying the section. 

Relay Shunts. —Eflective shunting is the main question. The 
shunt formed by an engine and train has a resistance so low as 
to be without interest, but if formed by a light single vehicle 
the resistance is sometimes relatively high, on account of the 
smaller contact surface and pressure between the rails and the 
wheels. If the rails and wheels are rusty, it is, of course, 
greater than when they are worn clean and bright. The fact 
that the shunt formed by a light vehicle may have an appreci- 
able resistance does not mean that such vehicles are ineffective 
as shunts, but that a different adjustment is necessary where 
their presence is probable. These adjustments may be obtained 
by altering the electrical relations between the relay and series 
resistance with a given battery, also by determining the length 
of the track circuit from the minimum resistance of the ballast 
per 1,000ft. The resistance of the shunt formed by a vehicle 
when stationary is constant, but its value is dependent on the 
condition of the rails and wheel surfaces at the points of con- 
tact as well as on the weight of the wagon. The actual 
amount will, therefore, vary with different positions of tho 
sanie. vehicle in the same track circuit. The shunt resistance 
of a single pair of wheels in motion varies. It is obvious 
that the resistance of a number of pairs of wheels is pro- 
portionately less than that of the individual units, and the 
variation is also less, as the minima and maxima of the units 
would not coincide. Rolling-stock, as regards shunting effec— 
tiveness, may be approximately divided into two groups 
namely, trains and engines and single wagons—and an arbitrary 
resistance assumed for each class high enough, with a factor of 
safety, to exceed the maximum obtained by actual tests. In 
the case of coaches fitted with ordinary Mansel wheels, the 
hubs and tyres must be bonded. For instance, the London and 
North-Western coaches running over the District Railway have 
bonded Mansel wheels which give no trouble whatever. It is 
possible to install track circuits which will be operated in a 
reliable manner by trolleys, inspectors’ tricycles, ete., but this 
is generally considered unnecessary, and with good reason. 
The sanding of rails is undoubtedly detrimental to the satis- 
factory operation of the circuit. But the quantity of sand that 
is really necessary to make the drivers grip slippery rails will 
cause little trouble. The maximum resistance that will shunt 
a given track cirewt bears a definite relation to the ballast 
resistance, Which would cause the relay to drop its armature. 
It is also varies inversely with the variation of the ballast resist- 
ance above the failing point. If the shunt. is to be effective, the 
combined resistance of the ballast and the shunt must be equal to 
or less than that of the ballast resistance only, at which the track 
is adjusted to fail. Again, the combined resistance of the ballast, 
relay, and shunt must be equal to or less than the combined 
resistance of relay and ballast with the section. unoccupied, at 
the ballast. resistance at which the track is adjusted to fail. 
The resistance of the relay, being constant, does not affect the 
relation between the effective shunt and the ballast resistance 
for a given adjustment. The first factor to be considered is the 
minimum ballast resistance. The next, the maximum and the 
range between the two. The third, the resistance of the poorest 
shunt which will be effective. This latter is settled by the first 
two factors—no matter what the resistance or pick-up volts of 
the relay may be. 

Th» Relay.—The resistance of the relay is largely a question 
of economy in operating power and of its adaptability to the 
battery arbitrarily selected. Its function is to open or close 
local circuits which control a signal either directly or indirectly, 
by working the various devices used in the interlocking of 
points and signals. It should be a well-made and efficient 
instrument, as but little power is generally available for its 
operation. On steam railways a relay should work with not more 
than 0:015 of a watt. On electric railways, on account. of the 
presence in the track rails of extraneous currents of some magni- 
tude it may be advisable to maintain a higher potential between 
the rails than would. otherwise be necessary, and to employ а 
Jess delieatemistriment onaceountof the risk of it being subjected 
accidentally to the full potential of the motive power service. 
There are, broadly speaking, two kinds of relays, the neutral and 
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ypes. The neutral type is uninfluenced by the 
pelanty of its field. The polarised relay has an additional 
armature, which is Ый and operates contacts selectively 
in response to the polarity of the current energising its magnets. 
Oue of the many uses of the polarised relay is to operate 
distant signals by means of the reversal of the track circuit, 
thereby rendering unnecessary the line wires which with the 
neutral type of relay would be required between the distant 
or caution signal and the stop signal controlling it. The 
potential required to operate the relay increases with its 
resistance, and although the current in the relay is decreased, 
the total current in the circuit, and, therefore, the total wat ta, 
are increased as the ballast resistance does not vary with that 
of the relay. The relay contacts are operated by means of the 
movement of an iron armature. The air-yap in the de-energised 
position. is greater than when the relay is energised and its 
armature has responded. For this reason the potential required 
te pick up the armature is 1 thun that required to hold it 
up. The range in potential between the armature pick up and 
drop should. be as little as possible, and is in actual practice 
approximately equal to 30 to 50 per cent. of the pick-up 
It i» important that the armature bearings should 


the polarised t 


velta. 
E 5 frictionless, and the contacts constructed 
- that there is no risk of their fusing together. The 


armature itself should be prevented from actually touch- 
ing the pole-pieces on account of the possibility of the 
presence of residual magnetism. Any neglect of these points 
might result in keeping the armature in the energised position 
at the wrong time with possibly disastrous consequences. Front 
contacte are known as those which are closed when the relay is 
energised and are platinum to carbon, the movable members 
being platinum and the stationary ones carbon. The immunity 
afforded by this combination from disturbance by lightning dis- 
charges and heavy currents from other sources fully warrants 
ts use, although the contact resistance іх a little higher than 
might be wished. Bottom or back contacts are closed when the 
relay їз de-eneryised, and are, therefore, generally platinum to 
platinum, as there is less contact pressure and the circui s they 
contri are relatively unimportant. 

The Kattery.—A battery having a constant potential and 
internal resistance should be used for this class of work. The 
Daniell cell, commonly called the gravity battery, was at first 
almost universally employed. It has, however, one unfortu- 
nate characteristic—namely, au extremely variable internal 
reustanee. The E. M. F. of this battery being approximately 
1:1 volta, and its internal resistance being UAE aA high, 
4 supplementary series resistance is not required. In fact, it is 
generally found necessary to decrease the internal resistance by 
connecting two standard біп. by Sin. cells in multiple, or by 
constructing special cells which will give an equivalent result. 
A definite ballast failing point adjustment is difficult to obtain 
with this type of cell unless it receives exceptionally careful 
and frequent attention. On the other hand, the storage battery 
has much to recommend it. Its internal resistance being low, 
it 1% necessary to use an additional external resistance in series 
with it, the value of which may be altered to suit local con- 
items as accurately as desired. Its potential difference is 
fairly constant. and. need. not vary more than 10 per cent. In 
шапу cases it is more economical from the maintenance point 
wf view, although its first cost is greater. As its electrolyte 
has a much lower freezing point than the zinc and copper 
sulphate solutions in the gravity battery, a deep battery well is 
1nnecesary for protection from cold. 

nd. .- To ensure the electrical continuity of the running 
evils, it is necessary to bond the rail joints. Two bonds should 
xi nen at each joint on account of their liability to break, and 
sal un order to reduce the total bond resistance. No. 88. W. G. 
ned iron wire may be used under ordinary conditions. 

PPer is preferable when a greater current-carrying capacity 
арр than that afforded by the iron wire, or where 

‘Tous fuines are prevalent. It is also good. practice to use 

T m tunnels, and where the ӨЙ. and 4ft. ways аге 
Hush with the rails. Two kinds of signal bonds 

. Seperal use, the ''rivet" and the ‘taper sleeve” 
f iron wire patterns. The rivet pattern was the 
Опр em ployed, but lately the taper sleeve has come into 
vour. The former consists of two galvanised iron 

E ie down for a part of their length, leaving a shoulder 
. 0€ head of the original diameter, round which the 

Ppeq ; FON wire is turned twice, and the whole is then 
„aller . Older. The holes in the rails are drilled slightly 

ven hong the machined part of the rivet, so that when 
LOS a tight erae rivet is shaved by the edge of the hole, ensur- 

nd the si and clean surface. Iu the taper-sleeve type of 
i hen driren i. is through a split taper sleeve, which is 
Ng ер h Fors the hole in the rail. The bonds should be 
rnd, to Б Or a complete circular turn to be made in each 
br allow f 5 
1. „as m strai О! the usual movement at the joint without 
"fte ta, the on the rivets or sleeves, and they should never 
ET . |. 1*9 Sleepers or chairs in any way. 

lating J. , yd . x a А 
Wm uasa Pls. Various types of insulating joints аге in 

uch as all-steel, steel and wood, and all- wood 
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joints. Iam afraid I have an old-fashioned prejudice in favour 
of the oak joint, for flat-bottom rails at least, and I see no 
reason why this Joint should not be adapted for use with the 
bull-headed rail used in this country, provided that it is ly 
supported. The wooden joint consists of two heav oak b ocks 
milled to fit the rail. These blocks are bolted to the rails, one 
on each side—that is, the joint is fished with wooden blocks 
instead of the usual iron plates. The rail ends are separated 
by one or two pieces of jin. fibre of the same shape as the rail 
section. Some of the types of insulated joints in use fall far 
short of even a practical ideal. 

General Adjustment.—In considering the adjustment of а 
track circuit, i will assume that it should be adjusted to shunt, 
as well as to give a clear indication under the worst con- 
ditions. This would seem to be an unnecessary statement, but 
I make it advisedly, as many track circuits are installed and 
adjusted to give a | Аг indication when the track is unoccupied, 
but if the conditions are such that they shunt indifferently, 
track circuiting as a principle is criticised. The rolling-stock, 
as regards its shunting effect, has previously been classified into 
two groups, the first being engines and trains, the second single 
vehicles. This would imply two classes of track circuits — viz.: 
(1) main line ; (2) sidings, station bays, junctions for fouling, or 
for clearing, or for point locking ortunately, the circuits in 
the second class would be shorter than those in the first. The 
phrase ‘‘ ballast resistance at which the track is adjusted to 
fail " may here be explained as follows: If the ballast resistance 
falls below the assumed. minimum, it is evident that either 
extraordinary weather conditions exist or that there is some 
fault which forms а connection between the rails, supposing, of 
course, that the section is unoccupied. The minimum ballast 
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resistance is important only as a point at which the track poten- 
tial must be suflicient to cause the relay to pick up its armature, 
thereby ensuring the continued working of the cireuit. By virtue 
of the series resistance there is a resistance below the assumed 
minimum of the ballast at which the relay will fail to pick up ita 
armature on account of the attendant decrease of the track 
tential. The circuit may be adjusted so that this minimum 
years a safe and definite relation to the minimum ballast resist- 
ance, and one might say that this is the point at which the 
track is adjusted to fail. This is important, because it deter- 
mines for all conditions of ballast resistance the maximum 
effective shunt—that is, the shunt resistance which in parallel 
with the existing ballast resistance will bring the track potential 
down to the failing point of the relay. The relay has two 
failing points: the armature pick up and the armature drop. 
The adjustment must be such as to allow the armature to pick 
up with a margin at the minimum ballast resistance. A shunt 
to be effective must cause the armature to drop. It is evident 
that à shunt of lower resistance is required to drop the 
armature than is necessary to prevent it being picked up. In 
Fig. 2 the top curve represents the shunt which will prevent 
the pick up, and the bottom that which will cause the 
drop. The ordinates represent shunt resistance, and the 
abscisssze the resistance of the ballast. The diagram із based 
on the following figures: А ballast minimum of six ohins and 
a relay having an armature drop point equal to one-half 
the pick-up potential. The track is adjusted so that the pick-u 

falling point will be reached if the ballast resistance shoul 

drop to four ohms. The relay has a resistance of four ohms, a 
pick-up point of 0:2 volt, and a drop point of 0:1 volt. With 
a battery potential of two volts, a series resistance, including 
the internal resistance of the battery, of 18 chins would be 
required. The ends of these curves extend indefinitely in both 
directions, for at the failing point the effective shunt would be 
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infinite, and with an infinite ballast resistance it would equal 
the ballast resistance which would cause the relay to fail with 
the track unoccupied. Curve 1, in Fig. 3, shows the variation 
of potential due to a varying shunt with a ballast resistance of 
six ohms. Curve 2 shows the variation due to a varying 
shunt with a ballast resistance of 12 ohms. Curve 3 
shows the potential with a varying ballast resistance, the 
section being unoccupied. The pick-up failing point is 
the same in Fig. 2 as in the third curve in Fig. 5. I want 
to make one point very clear—namely, that if a track is 
adjusted to give a pick-up failing point at a certain ballast 
resistance or its equivalent, the maximum effective shunt ‘at 
any ballast resistance is not altered by the resistance or 
pick-up volts of the relay used. If a track is adjusted to give 
a pick-up failing point at a certain ballast resistance with a 
four-ohm relay, and an eight-ohm relay is used, the effective 
shunt will be greater at all ballast resistances, not through any 
virtue of the relay, but simply because, by its use without 
altering the series resistance, the pick-up failing point is 
reached at a ,higher ballast resistance. With a pick-up 
adjusted for a given ballast resistance, the top curve would 
be the sanre for all relays. The position of the bottom or 
armature drop curve and its relation to the top curve will vary 
with the adjustment of the relay armature. This armature 
adjustinent may be obtained by decreasing the percentage varia- 
tion of the armature air-gap, either by lessening the movement 
of the armature when adjusted near the pole-pieces, or by keep- 
ing the original amount of movement and increasing the minimum 
air-gap. The adjustment is limited in the first instance by the 
necessity of maintaining a sufficient space between contacts 
when open, апі in the second case by the watts required on 
account of the total increase in the air-yap. With the type of 
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relay in general use, the armature drop volts, as previously 
mentioned, should be from 50 to 50 per cent. below the pick-up 
volts. Relays should be adjusted and sealed by the manu- 
facturer. This adjustment gives the best average results which 
can be obtained, and it should not be altered by the buyer 
unless he is sure of what he is doing. The minimum ballast 
resistance is to a certain extent under control, as it is approxi- 
mately determined by the length of the circuit, but the relation of 
the minimum to the maximum depends on local conditions. 
Take the six ohms minimum in Fig. 2 as an instance. This 
equals a 555. circuit at two ohms per 1,000ft., or a 
2,000ft. circuit at 12 ohms per 1,000ft. The shunt is the 
most important factor, and we will suppose that for a certain 
class of traffic a definite figure is decided upon. There is 
more than one way of adjustment, but the following method 
ix productive of the most satisfactory results. A relay and 
battery to be universally employed are chosen. The length of 
the circuit should be roughly determined by its minimum 
ballast resistance per 1,000ft., and the adjustment obtained by 
altering the amount of the series resistance. If the series 
resistance is nou-adjustable, a relay should be chosen with its 
pick-up and drop volts bearing the correct. relation to the series 
resistance and battery E. M. F. This, however, is a much less 
flexible method of adjustment. In both methods the relay drop 
failing point should occur with a ballast resistance ањ close 
as possible to that of the minimum ballast resistance. 
Sufficient allowance should, of course, be made for the pick up 
and the margin. between the pick up and minimum ballast 
resistance. The virtues of a track having a four or five ohm 
minimum are largely lost if the relay drop occurs at a ballast 
resistance lower than is necessary. The relations between the 
drop and ‘pick-up failing point are fixed, whereas the margin 
referred to is a factor within control. It should be sufficient to 
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make allowances for n ballast resistance reasonably below the 
anticipated minimum, but not great enough to ensure the circuit 
working under conditions caused by the existence of a fault. 
The whole «question of the value of the margin required to 
ensure uninterrupted operation is one of degree. If an excep- 
tionally low resistance between rails exists but. seldom, such an 
occurrence can be justly classified as a fault rather than considered 
ав an average minimum, thereby greatly increasing the efficiency 
of the circuit from the standpoint of effective shunting. Where 
the conditions of traffic require a long block section, and the 
nature of the track is such that it is undesirable to have a long 
track circuit, the section may be cut into two or more circuits, 
which collectively operate the one signal. The measurement of 
resistances by substitution is often advantageous. The simplest 
manner of ascertaining the resistance required to shunt a track 
is to connect an adjustable resistance from rail to rail and 
gradually decrease its value until the relay armature drops. But 
in making tests with measuring instruments it must be kept in 
mind that the results obtained may need correction by calcula- 
tion, because the conditions may be changed by the use of the 
instruments themselves, with the result that values are obtained 
different from those which existed before their introduction. 

In conclusion, it will be noticed that the ube of mathematical 
equations is avoided in the paper. I have endeavoured instead 
to explain the principles of the track circuit in such a way that 
they will be logically and graphically evident. It has been 
necessary for the sake of clearness to speak of certain factors as 
having definite dimensions, when in practice they will vary from 
hour to hour and from year to year. For the same reason 
emphasis and prominence have been given to certain conditions 
which have always to be borne in mind, though in practice they 
occur but seldom. In the case of shunting, for instance, the 
resistance of the shunt of anything from a reasonably heavy 
brake van to an entire train on a clean track is so low that a 
Weston instrument with a 1:5-volt scale connected across the 
relay would not show any movement of the needle from zero. 
It becomes a serious question only when the rails are in a bad 
condition and the vehicles light in weight. If a track circuit 
does not work efficiently, its arrangement, and not track circuit- 
ing as a principle, is open to question. 


PERSONAL. 


The Postmaster-General has appointed Mr. A. M. Ogilvie to be an 
assistant secretary of the Post Office in the place of Mi. J. Ardron, 
C.B., retired. 

The inside staff of the Darlington Corporation electricity works have 
presented the assistant electrical engineer, Mr. F. W. Hewitt, with an 
American roll-top desk on the occasion of his vacating his post. 

Mr. Ralph Lomax has been appointed electrical engineer for the 
borough of Stockport at a commencing salary of £250. For some 
time he was the assistant electrical engineer, aud he takes the place of 
Mr. A. Carter, resigned. 

Mr. C. Carew-Gibson has resigned his position as superintendent 
which he held under the County of London Electric Supply Co.. and 
has accepted an appointment of contracts engineer with the Neweastle- 
on-Tyne Electric Supply Co. 

As a result of the recent scholarship examination held at Faraday 
House on Dec. 19, 20, and 21, the Кок award has been made : a 
Maxwell scholarship of 50 guineas a year, tenable for two years, to 
George Henry Noel Reay, of Lancing College. 

Mr. C. D. Taite, who was relieved of his duties as borough electrical 
engiucer at Salford on Dec. 11, has been appointed to attend meetings 
of the committee when his report as to the proposed extensions of the 
generating. plant was under consideration, iud also to supervise the 
installation and testing of the turbo-generator. He will be paid a fee 
of 100 guineas for these services. 

A New Year's dinner was given by Mr. C. S. Colton, manager of the 
export department of the British Westinghouse Electric and. Manufac- 
turing Co., to a gathering of the members of his London staff at 
Romano's on the 2nd inst. Interesting speeches were contributed by 
the chairman (Mr. Colton) and Messrs. Thompson and Rogers. The 
musical programme was supplied by Messrs. Burland, Gibbon, and 
Saklat vala. 
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ELECTRIC LIGHTING PROVISIONAL ORDERS 
(SESSION 1907). 


The following is the official list of applications for 
provisional orders deposited with the Board of Trade 
under the provisions of the Electric Lighting Acts, 1882 
to 1890, for consideration in this year’s session of Parlia- 
ment. Out of the 33 applications for powers, 16 are from 
local authorities and 17 from companies. The total number 
is less than last year, when there were 54 applications. 
This is à sign that powers have already been granted for 
all the more important areas within the United Kingdom. 
The smaller towns and rural areas yet without a supply 
are likely to be served by the power companies. 


- 


Title of Oiler and Description of Arca, 
Азема Etre Lighting Order. - 


bhe — Parhamentary Burgh ol 
Arbroath. ` 
Aston Mauer (Extension) Electric 


Lizstng Order. The Urbanu Dis- 
tri tof Endington. 

Burnham Somerset’ and District 
Каче Lighting Order, —The Urban 
D..6: ts. of Burnham (Somerset) 
and Шис the Parish of 
Iron, and a portion of the Parish 
ef Brent Knollin the Rural District 
or Арый ие, 

бабае Eiectrie Lighting Order. — 
Poe Urban District of Castleford. 

Cosham Кепе Fighting Order, 
1ж)1 Amendment Order, 

Chiara Кеспе Lighting Order. — 
Та андо Distiiet of Chesham, 


Cors Кал мис Eleetuie Lighting 
Obr [he FEhctoral Divisions ot 
Бөкөн, Bhekrock, Doulas, 
Monkston n, and. St. Mary's, in the 
Ia lustrict of Coik. 

r. i am Еле Lighting Order, —The 
б гомо Diti tot Egham. 

Кога Кге Lighting Onder. — The 
{тап Postrace of Formby, 

Gexan Е tie Lighting Extension) 
oder -Portion of the Parish of 
tosan im the County of Lanark. 

Crete Electrie Lighting (Extension) 


neter The Parishes of Little 
(erates, Groat Coates, Stalling- 
ateuh, Habroeugh, Tmimingham, 


II. ahur Ax lest, Bradley, Laceby, 
a. HI. ain. and Seartho in the Rural 
District of Grimsby. 
Hen'y on Thames Electrie Lighting 
Берон Order. — The. Parish of 
Beueuhlam in tlie Rural District. of 
№. хурна. and the Parishes of 
К.е, Peppard, Harpsden, and 
St. ke in the Rural District of 
H- rley., 
Нап an District Electric Lighting 
Oriar, — The Urban Districts of 
Westhoughton, Hindley, Abram, 
and Aspull. 
Hoppe толпе Electric Lighting Order, 
)*5 Ан udment! Order. 
Liversedge Mle trie Lighting Order. -— 
Poe Urn District of Liversedge. 
1 ona Veririondsev Electric Light. 
tuus Onder, — Portion of the Metro- 
peutan Borough of Bermondsey, 
Ly tam etre Lighting Onder.— 
Toe фазан District of Lytham. 
М. dens and Coombe Electric Lighting 
O der. — The Urban District of 
Molden and Coombe, 
M Brest ul Evtension 
Wer-. Electric — Lighting 
The Urban District of 
M anestield Wood hotise, 
Mineusad aud Dunster 
1 tnt Onde. — The Urban 
MILI of Minehead, and th: 
Parish af Minehead (Without? and 
da P Pu of the Panshes of Dunster 
Ebo | аи ‘outney in the Rural 
ere М "Миса, | 

Tm p tre Lighting Onder, 1900 
I. "aont Onder 

- Eletric Lighting Order. 

„ District at Paignton. 

i мне Bigl ting Order, 1900 

P... fes "Unt Onder, 

1 , d C eon Electric Light- 

frac t. t -The Borough of Ponte- 


to Mansfield 


4 de. i-r. 


Electric 


РА 
ERETT? 
à 


Seq, n [ише Electric 
acean. Onde r. — The Boroughs of 
e „ Rawtenstall, aud Bacup, 
' ten District of Raus. 


ley and General Electric 

An Dy P'* y. Onder. — The 

i Esas ts of Mynyddislwyn 
"= | welit Yy S EP d * 

Тал qp "ү йи, the Parish. of 

' e Rural District of 


-^ аер 


Al and Khi. 


td 151 . . А 
пакосе! Electric Light- 


Order. 


6.515 
* 
4 ^u. 


Lighting Order. 
"ongh of Smeth- 


Name of Promoters. 
George Balfour, Esq. 


The Corporation. 


Messrs. Charles E. Pierson, 


Gerald 8. Lysaght, and 
Duncan Watson. 
The Electrical Distribution 


of Yorkshire, Limited. 
The Urban District Council. 


The Empire Electric Light 
and — Power — Company, 
Limited, 

The Rural District Council. 


The Egham Electric Lighting 
Syndicate. 
The Urban District Council. 


The Corporation, 


The Corporation, 


The Mutual Electricity Sap- 
ply Company, Limited. 


The Lancashire Electric 


Power Company. 


The Urban District. Council. 


The Electrical Distribution 
of Yorkshire, Limited. 
The Borough Council. 


The Urban District Council. 


The County of London 
Electrie Supply Company, 
Limited, 

The Corporation. 


The Minehead “lectrie Supply 
Company, Limited. 


The Corporation, 


The Western. Electricity Cor- 
poration. 


The Urban District. Council. 


The Corporation. 


The Lanceishire Electric Power 
Company. 


and 
Supply 


The Rhymney Valley 
General Electrie 
Company. 


The St. Albans and District 
Electrie Supply Company, 
Limited. 

The Birmingham and Midland 
Tramways, Limited. 
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Title of Order and Description of Area. 
Scottish Central Electric Power Com- 
pany Lighting Order,—Portions of 
the Parishes of Falkirk, Grunge- 
mouth. Denny, and Dunipace, and 
the Parishes of Larbert, Kilsyth, 
and Slamanuan in the County of 
Stirling, and the Parish of Cumber- 
nauld in the County of Dumbarton, 

Selby Urban District Electric Lighting 
Order. — The Urban District of Selby. 

Stockport Electric Lighting Order, 
1891 (Amendment? Order. 

Stoke-upon-Trent Electric Lighting 
Extension) Order. — The Urban 
District of Fenton. 

Worsley and District Electric Light- 
ing Order. —The Urban Districts of 
Worsley, Whitefield, Kearsley, and 
Tyidesley-with-Shakerley, 


Name of Promoters. 
The Scottish Central Electric 
Power Company, 


The Urban District Council, 
The Corporation. 


The Corporation. 


The Lancashire Келе 


Power Company. 


COMPANIES’ MEETINGS AND REPJRTS. 


BUENOS AYRES NEW TRAMWAYS. 


The cighteenth ordinary general. meeting of the shareholders in the 
Buenos Ayres New Tramways Co. was held on the 28th ult., under 
the presidency of Mr. T. Frame Thomson. 

The Citt MAN moved the adoption of the report, stating that the 
Company's share of pooled trithe receipts showed an increase of £4,268 
as compared with the same receipts for the year to. Sept. 30, 1905, 
which latter year had shown a decrease over the previous year of 
£2,014. The work of converting the Company's lines from horse to 
electric traction, in conjunction with those of the Buenos Ayres Grand 
National Tramways Co., was proceeding satisfactorily, The statement 
of share capital and debentures showed that the authorised share 
capital and debentures amounted to a total of £1,015,000, of which 
there were 53,000 £5 preference shares non-cumulative, amounting to 
£365,000 : 29,800 £5 ordinary shares, amounting to £149,000 ; and 
1.000 £1 new ordinary shares, or a total of 83,800 shares, amounting 
{о 2415.000. lu addition, there were 515 6 per cent. prior lien bonds, 
amounting to £50.000 ; conversion debenture 5 per cent. stock to the 
amount of £300,000, und 2.500 £100 debentures amounting to 
£250,000. The total share capital and debentures issued amounted 
to £716,000, divided as follows: 33,000 5 per cent. preference shares, 
non-cumulative, amounting to £165,000; 1,600 £1 new ordinary 
shares: 515 6 per cent. prior lien bonds, amounting to £50.000 ; 5 per 
cent. conversion debenture stock to the value of £250,000; and 
2,500 £100 debentures amounting to 2250.000. 

Mr. II. A. Tii ГЕН seconded the motion for the adoption of the 
report an 1 accounts, which was carried unanimously. 
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BUENOS AYRES GRAND NATIONAL TRAMS. 


The ordinary general meeting of this Company was held on 
Weduesdiy, Jan. 2, in London, Mr. J. Irving Courtenay presiding. 

In moving the adoption of the report, the CHAIRMAN said. the past 
year had been one of incessant libour in coun:etion with the electritica- 
tion of the Grand National aud New Tramways in Buenos Ayres. He 
had lately returned from a visit to Buenos Ayres where he went over 
the whole of the combined. stens now Sead under one manage- 
ment, and inspected the various stations. The work of electrification 
was being thoroughly well done, and was reeagutsed by the public as 
such in all particulars. The stat ious cover a large area and lent them- 
selves well to the increased electrification necessities, They could not 
be acquired to-day except at a high cost, and were a most valual le 
asset. The balance-sheet relating to the working of the trams under 
the joint system last year showed the following results: gross receipts, 
£251,283, as compared with 6216.056 for the preceding year; working 
expenses, £191,579. as against £162,188: and the net receipts to £59, 703, 
us compared with £53 848. Unde rithe working agreement between the 
two companies the Grand Nationals proportion of these net receipts 
amounted to £45, 556, as compared with 540.585 for the preceeding 12 
months, an increase of 55.170. Adding £81 for interest and transfer 
fees, and allowing for interest on debentures, fees, salaries, office, and 
other general expenses in Londou, there remains a balance of £6,384, 
Which has heen disposed. of as follows: £2,160 to the debenture 
reserve funds, £3,726 to the eredit of income bondholders’ interest 
account, and the balance of £508 to the contingency fund. which 
now amounts to 59.405. The percentage of working expenses to the 
gross receipts was 75 84, a somewhat high figure, but this was largely 
due to the fact that two distinct statis had to be maintained —one for 
horse working and the other for electiie —owing to certain municipal 
regulations. Month by month, however, the working expenses were 
being reduced as the electritication proceeded, and the percentage of 
working expenses to the gross receipts for the month of Oetober was 
65°13, showing a dillerence of 10°71 per cent. when compared with the 
average rate for the year under review, 

The resolution was seconded by Mr. N. J. Buren, and carried 
unanimously, 


CARGO FLEET IRON. 


The annual meeting of the Cargo Fleet fron Co. was held at 
Middlesbrough on the 29th nlt., Sir C. Furness, M.P., presiding. 

In moving the adoption of the report  Alectrwal Eageaiscr, Dec. 28, 
1906), the CHAIRMAN said the situation of the works was especially 
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favourable for their business of steelmaking. They had great natural 
advantages in position, and had great acquired advantages in their 
system of overhead cranes and the enormous gain in their coking 
system, which enabled them to make satisfactory coke out of inferior 
coal, and in the method they adopted in steelmaking. He thought 
there was the brightest future for the Company. It was considered 
judicious to declare only a 5 per cent. dividend. 

4 Es ЕЕ was unanimously adopted, and a dividend of 5 per cent. 

eclared. 


NEW COMPANIES REGISTERED. 


Empire Light, Limited.—Registered Dec. 21. Capital, £10,000 
in £1 shares. Objects: to carry on the business of a lighting and 
heating company and that of lamp and stove nianufacturers, electrical 
and mechanical engineers, etc. No initial public issue. 


Liens Registered. 

Cowper-Coles Copper Corporation, Limited.—£5,000 10 per 
cent. debentures, created Aug. 10, and dated Nov. 6, 1906, charged 
on the company's undertaking and property, present and future, 
except uncalled capital, have been registered. No trustees. 

Uxbridge and District Electric Supply Co., Limited.—Issuc 
on Dec. 8 of £1,100 5 per cent. debentures, part of series created 
July 14, 1904, to secure £355,000, charged on the company's under- 
taking and pro гіу, present and future, including uncalled capital. 
No trustees. tal amount previously issued of same series, £33, 700. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Auckland (N.Z.). —The Municipalities invite tenders for the supply 
of municipal plant. Tenders by Feb. 14. 

Madrid.—The Public Works Department invite tenders for the 
construction of an electric tramway at Vigo. Deposit £140. Tenders 
by Feb. 18. 


Islington.—The Borough Council invite tenders for the supply of 
an electrically-driven capstan. Particulars from the Electrical Engineer. 
Tenders by Jan. 24. 


London. —The London County Council invite tenders for the recon- 
struction for electric traction of tramways in Holloway-road, City- road, 
and Hackney-road. Tenders by Jan. 8. 


Reykjavik (Iceland). —The Town Council invite offers for the 
concession of supplying the town with gas and electricity: Partieulars 
from Sheriff Danielsson, Reykjavik, Iceland. Tenders by March 31. 

Camberwell.—The Borough Council invite tenders for annual 
supplies, including private telephone maintenance, glow lamps, ete. 
Particulars from Mr. Oxtoby, borough engineer. Tenders by Jan. 21. 

Salford.—The Tran ways Committee invite tenders for the complete 
electric light installation at the receiving offices, mess-rooms, etc., 
central car depót, Frederick-road, Pendleton. Tenders by noon on 
Jan. 7. 

West Ham.—The Borough Council invite tenders for the supply 
and delivery of coal to the generating station. Particulars from the 
Electrical Engineer, 84, Romford-road, Stratford, E. Tenders by 
Jan. 10. 

Derby.--The Electricity Department invite tenders for the supply 
of water-tube boilers, economisers, and other plant. Particulars from 
the Borough Electrical Engineer, to whom tenders must be addressed 
by Jan. 19. 

Dublin.—The Dublin Port and Docks Board invite tenders for the 
supply of electrical pumping machinery for their graving dock. 
Tenders to the Secretary. Port and Docks Office, Westinoreland-street, 
Dublin, by Jan. 29. 

London.—The London County Council invites tenders for the 
manufacture, delivery, and erection at certain of the Council's tram- 
way sub-stations of 13 induction motor-gencrators of 500 kw. capacity, 
and four of 150 kw. capacity. Tenders by 10 a.m. on Jan. 22. 

Dublin.—7 enders are invited for the supply of electric wharf cranes, 
for the Dublin Port and Docks Board. Specification, ete., can be 
obtained at the office of the engineer of the Board, Mr. John P. 
Grifith, M. I. C. E., East Wall, Dublin, on payment of £1. Tenders 
to the Secretary, Port and Docks Ottice, Westmoreland-street, Dublin, 


hy Jan. 29. 
RESULTS OF TENDERS. 


Leyton.—The Urban District Council have accepted the tender of 
tlie Lahmeyer Electrical Co., at £1.244, for the supply of cable. 

Derby.—The Electrie Lighting Committee have accepted the 
tender of E. Morley and Sons, at £14,800, for the extension of the 
electric lighting works ; and that of H. J. Coles, at £495, for supply 
of a travelling стапе, 

Brisbane.—The Postiaster-General has accepted the tender of the 
Brisbane Electric Co., at £1,945, and the tender of the British 
Insulated and Helsby Cables, Limited, at £73, both for the supply of 
lead-covered cable. 

Bridlington.— On the recommendation of the Parliamentary Com- 
mittee, the Town Council have placed a contract with the Cruse 
Superheater Co., of Manchester, for a controllable superheater for the 
electricity works, at an estimated cost of £450. 

Zone Motors. -—Messrs. Newtons, Limited, of Taunton, have lately 
received from the War Office a repeat order for electric motors of their 
Zone patent type. These machines are required for the Royal Gun- 
powder Factory and the Royal Small-Arms Factory. 


Glasgow. -With reference to the contract for a 1,700-kw. con- 
tinuous current turbine set placed by the Glasgow Corporation Elev- 
tricity Department with Willans and Robinson, we understand that 
the latter propose to sublet the contract for the direct-current 
dyuamos to Brown, Boveri, and Co., of Baden, 

Greenock. —The Electricity Committee recommend the acceptance 
of the following tenders for the erection of a new electric power station 
and refuse destructor (combined) at Dellingburn-street : R. Aitkenhead 
and. Sons, mason work; Miller and Co., nter work and roof 
glazing : J. M'Ewan, steelwork. All of Greenock, The tenders amount 
to £8,035. 


Melbourne.—Tle Postnaster-General has accepted the following 
tenders from the British Insulated and Helsby Cables, Limited : 
24 miles of 26-pair lead-covered. paper- insulated on cable at 
£642. 10s., 5 miles of 78- pair Men per- insulated telegraph 
cable at £1,990, and 14 miles of 26-pair lead- covered paper-insulated 
telegraph cable at £245. 158. 


BUSINESS NOTES. 


TRACTION. 
Copenhagen.— Al] the men employed on the tramway service at 


Copenhagen struck work on Tuesday morning in consequence of a 
wages dispute. 

Taunton.—The Taunton Tramways Co. have given the statutory 
notice of their intended application to the Board of Trade for a pro- 
visional order to enable them to carry out their contemplated exten- 
sion to Rowbarton. 


Madras. Traffic receipts for the fortnight ended Dec. 31, 1906, 
amounted to Rs.17,783, as compared with Rs.15,443 for the corre- 
sponding period of the previous year, The gross receipts for the whole 
of 1906 were Ks. 548,438, and for 1905 Rs.306,349. 

Bombay.—The electrification of the Bombay tramways із now 
being carried out, and it is expected that the trackwork will be 
finished 12 months hence. The route length is 41 miles, and the 
contract includes the supply of 130 cars. Messrs. J. G. White and Co. 
have a portion of the contract in hand. 

Derby.—The receipts of the Derby Corporation tramways during 
the three weeks ended Dec. 15, 1906, amounted to £2,038, being an 
increase of £82 as compared with the corresponding period last year. 
The Tramways Committee have decided to shorten the line of the 
proposed electrical tramway on the Uttoxeter-road route by 70 yards. 

London Tubes.—The Charing Cross, Euston, and Hampstead 
Tube Railway will probably be completed and opened in the month of 
June this year. With the New Yeur increased travelling facilities 
have been intreduced on the District Railway, and the company 
have increased the number of trains running at the busiest hours 
of the day. 


York.—Tle Tramways Committee of the York Corporation will 
recommend the Council at their meeting on the 7th inst. to refuse 
their consent to the promoters of the York and District Tramways 
Bill, 1907, laying down any tramways in the city of York. Alderman 
Wragge and Councillor Meyer have been appointed chairman and vice- 
chairman of the Tramways Committee respectively for the current 
municipal year. 

Tube Fatality.—A fitter in the employment of the Otis Elevator 
Co. was killed at the Covent Garden Station of the Great Northern, 
Piccadilly, and Brompton Railway on Sunday last. He was standing 
on some staging while some machinery was being hoisted for the lifts 
when the winch ring broke, and the machinery, falling, crashed 
through the staging and carried deceased down the shaft, a depth of 
145ft. At the inquest the jury returned a verdict of accidental death. 

Liverpool.—The Tran ways Committee have recommended that the 
tender of Messrs. W. Thornton and Sons, Liverpool, for the fittings 
and furniture required for the new tramway offices, Hatton-garden, 
for the sum of £4,086, be accepted, and that the tender of the same 
firm for structural improvements, partitions, and other fittings in the 
new tramway offices, to meet the requirements of the tramways and 
the electric supply departments, for the sum of £1,584, be accepted. 

Wednesbury.— The General Purposes Committee have recommended 
the Wednesbury Council to consent to the running of trauicars of the 
borough of Walsall over the tramways within the borough of Wednes- 
bury. They also recommended that a clerk of the works be engaged 
by the Corporation at the expense of the South Staffordshire Tram- 
ways (Lessee) Co. to superintend the reconstruction and re-equipment 
of the tramways section from the Dartmouth Arms to the Tipton 
boundary. 


Torquay.—Arbitration proceedings were recently held between the 
Dolter Electric Traction Co. and Mr. Wm. Harvey, the leaseholder of 
Torwood Mount, Torquay, as to the price to be paid for a piece of land 
required for the widening of Babbacombe-road, outside Torwood 
Mount, for tramway purposes. The claim by Mr. Harvey was for 
£1,250, and it was understood that the offer which had been made by 
the Dolter Co. was £350. After hearing the arguments on either 
side, the arbitrator intimated that he would take time to consider his 
award. 

Edinburgh.— The Tramways Committee are prepared to recommend 
the niagistrates апа Council to give their consent to the scheme for 
extending the Edinburgh-Dalkeith tramways into the city from Lady- 
road to Waverley Bridge, on conditions that would safeguard the Cor- 
poration's interests. Pending the report of the tramway deputation 
which recently visited English towns, no decision has yet been come 
to by the committee as to the system of traction to be sanctioned for 
the proposed tramway. The promoters, however, make no sccret ef 
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tear den that the Corpeiation should adopt the overhead electric 
Sieben mp te a pant to be alterwards fixed, and that the line should 
t. with the conduit systeme 

Leadon County Council. lt is estimated that the cost of elec- 
T ang that portion of the tramway line extending from Vauxhall to 
Beton achstance of 34 miles, will be £94.275, to be carried out on 
the conduit principle Arrangements are being made for the erection 
eftanecetric substation at Loughborough Junction, from which the 
poser wid be supplied. The construction of the building, it is 
» {з рас, will te about £80,000, and will provide an additional 
ery won the existing lines, at present cura owing to insutlicient 
00 9n ремет. A temporary iron. structure, built at Loughborough 
sh uit three vears age for the purpose of a local clectric supply, is 
taug offered tor sale, while the machinery connected therewith has 
— 1 disperse] ot. 

Bexley. - The Bexley Urban Pistriet Council are about to apply for 
"oon te borrow a further sum of £550 in addition to the sum of 


= 1; 
Ф 2 sanctioned some time ayo, The sum of £550 is required for the 
б „ing purpeses:. works. already authorised. by the Council, 


4 271. 10. : works net yet authorised by the Council, £278. 10s. The 
"tc sum пе two additional. otl-coolers for engines, £65 ; shed 
f etr мамоп, £20 ; one injector with pipes and valves, £24 ; two 
as cpmpresen, £40; milling attachment for lathe at generating 
ta^. . . £25 ; one drain box fixed, and fixing two already purchased. 
£25. and sundry smaller items. The following statistics have been 
eons concerning the running of the tramways during November: 
to passengers carried, 107,539 ; total receipts, £646; miles run, 
. 454 2 уеге receipts, 1 661. per ear mile. 
The Snowstorm and Tramways.—The heavy snowfall which 
rued last week was responsible for a considerable dislocation 
бб атырчу Crathe in various parts of the country. At Blackpool the 
(r ratou trams 1 to run during Boxing Dav. but had to 
te „tt abandoned up and down the promenade, unable to move. The 
bo two tramma also was snowed up, cars being similarly stranded. 
Tte аата of snow on the electric railway from Liverpool to 
М st pert ampeded the running of the earlier trains, although after 
"ee Just enne y, whieh had the ettet of clearing the rails from snow, 
ther «was very little, if any, delay in the running on that line. In 
* лаш, Atherton, and Tyldesley district the snow on Christmas 
noant deftel in many places te a considerable height, making roads 
Ahle, The South Lancashire Tramway Co. s service was com- 
Potty stopped by midnight, and many cars had to remain out all 
. t im charge of the othetals, In one instance about half a dozen 
Fasen tur Hindley were stranded at Atherton, and spent the night 
Мз а Warting-moom. In other cases it took as long as two hours to 
tzaio) a httle more than a mile. A tramcar had to be abandoned 
near PHouzktou-]- Spring, and in other places. the services had to he 
uli. 
N um.— The transformation front steam to electric tram- 
aie „„ was expeditiously effected on Tuesday morning, 
„ ais on that day 220 clectrie cars were set in motion. Nearly 
wee LU vob ark lave been laid or relaid, and about 100,000 yards of 
re carned overhead to supply current to the trolley arms, 


wl. ! | 
hw. а Mpperted. on 5,000 standards, The overhead equipment 

LIO £26 000). and the laying of the pon way something 
«x... 77.0. The new cars have cost about £100,000. With the 


Boar! b fl. ithe Bristol. vad route, on which the lease runs five years 
ба ” Whole of the tramways will now be worked by the Corpora- 
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Shoffeld. The Sli e Ph lui, J J., in its survey of the work 
of the Sheffield municiju) departinents during 1906, sivs the traniways 
department has been piling up records all the year through. The 12 
months ended March 25 showed a surplus of £36,594, which was the 
best ever obtained. Progress since then has been very great. The 
receipts for the quarter ended June amounted to £68,444. This was 
another record, but it only stood until the end of September, when s 
total of £70,298 was reported. The quarter ended Dec. 23 was hardly 
as good, but still the figure was £68,948. Altogether the revenue foi 
the present financial усаг. as far as it has gone, shows an increase of 
about £15,000 on that of the corresponding portion of last year, 50 
that an excellent result of the whole vear's working is confidently 
looked for. The most important question of tramway policy decided 
during the vear has been that of depreciation and reserve funds. The 
necessity of a depreciation fund had never been admitted before, but, 
as the result of an inquiry by a special committee, it was resolved to 
set aside £20 000 per annum for this purpose. An allowance of 
£2 000 a year is to be made for sundry calls upon the committee, and 
the remainder of the surplus will be transferred to the relief of the 
rates. [t was further decided that no alterations of fares should be 
made at present, but extra fares should be imposed when routes are 
extended No new track has been laid during the year, but a con- 
siderable amount of doubling, where single track existed, has been 
carried out. The Tramways Committee now recognise the principle 
that, wherever possible, it is advisable to put down donble track in 
the first instance, At the present time they are dealing with the 
question of doubling the Walkley track, it being found impossible to 
give the service required with the existing proportion of single line. 
Further donbling will be done on the Woodseats route as soon as the 
necessary road widening has been carried out. 


LIGHTING AND GENERAL. 


Crayford. —The Parish Council have decided to write to the West 
Kent Gas Co. complaining of the defective gas lighting of the parish. 

Partnership. —Tlic Loon Gazette announces that J. E. Bilton and 
E. C. Harris, carrying on business as electrical and mechanical engi- 
neers at Albion-street, Heekmondwike, has been dissolved by mutual 
consent. 

Worthing. —The Council have decided to engage the services of an 
expert to consult with the resident engineer and report upon any 
economy or improvements that. may be etlected in the working of the 
undertaking. 

Santa Catharina (Brazil) —The British Consul reports that {һе 
municipality of the city of Florisnopolis have refused the offer of a 
German firm for lighting the city by electricity, owing to heavy con- 
ditions. The authorities intend calling for fresh tenders, 


Brighton. — An electrical exhibition on an extensive seale is being 
arranged at Brighton Aquarium, at which the latest. developments 
will be displayed. The Corporation have given permission for the 
mechanism of an electric tramcar to be shown in Western-road. 


Salford.—T!e Borough Council are about to invite applications for 
the post of electrical engineer, in. succession to Mr. C. b. Taite, at a 
salary of £800, rising to £1,000 bv annual increnients of. £50, but 
these increases will be given at the discretion of tlie committee. 


Wrexham.—At thc last meeting of the Council Electric pi 


Committee the borough electrical engineer's report showed that there 


„ Ап], : : к 
M. fany new routes will be opened. Some amusing accounts 
had been used for tramways in November, 1906, 12,712 units, and for 


mole : 
tea. 0 0f eventa that took place during the last day of tlie old steam 


` % ~. 66 А А А . . 
TRE C B newspaper report states: The departure of the steam | lighting 45,509 units—total units, 58,221, as compared with 52,645 
au ees PWAL ou Dec. 51 was celebrated with mock tragedy by the | units in November. 1905. New consumers connected, six; total 


number of consuniers, 227. 

Electrio Cranes. — Messrs. Vickers, Sons, and Maxim have 
recently equipped their shipbuilding works at. Burrow-in-Furness with 
two 150-ton giant clectric revolving cranes. One of these was erected 
three yeurs ago at the side of the Devonshire Dock, ind. the other has 


бу. бл, nne of the cars on their last journey were decked with 
Uo ta Dr earned the Union Jack at half. mast. and one had the 
‚КРге life is here our portion. Funeral at midnight.” 
"auf Puro ple at the terminus shouted, “ Good-bye, old steam 
1. J Suge mra mental individual went up to the last engine and 


Re r > 
р . "+ : a) 


A. 2 . . 
y è 7 hn. oss Sees ^" dx d к started A ек | Eos just been erected at the new wharf at the Buccleuch Dock. 
QNS, arad «т arrival at the terminus sang and whistled the Wireless Telephonio Communioation.—Tle German Wireless 
^s bre Sat: В Telegraphy Co. have succeeded in establishing wireless telephonie 
di D 4%... „ 5 London Bay ae communigation between their offices in Berlin aud the wireless tele- 
Ys! 0 ta wo 4. © have deposited, for the information of Farha- | graph station at Nauen, a distance of 25 miles. The apparatus 
Cheb abe ee f the cost of constructing the proposed electric | employed is said to be of a simple character, and the advantage is 


claimed for it that it can be adapted to any wireless telegraph 
installation. 
Metric System —The Decimal Association have sent usa pamphlet 


* M “yl Тев ят to Watford. The total cost is given at 
* yer’ veyed items being tube station and loop line 


' J ЕУ 16 
ае „% жт ет ш тац, 5222.090 : passenger subway at Euston, 
* 


7 


9 Ф we , tuo tunnels), about 24 miles long. £760,360 ; aoe 

£o par ia a | ! | к, £760,360 ; | о он 170 

du & 4 o m же. ote, on surface to Watford, £1,119,105 ; new Pn b ae pne 1 . biles 

MT Й = Š ж == trie, LW 200; widening Rickmansworth branch | OTs ni Sra aid nons t „ 
i Mr. G. B. Hunter, of the firm of Swan, Hunter, and Wizham 


new branch to Croxley Green, £72,856. The 


* ro oy n , 
$ pk ‚ f 
м, i * m E = Рл No» «і 


А ж? E ^ 77 1 1 8 v" * ч ; M T DU e = 4 A i ge . . 
EI M 191 ,A X ame reks additional capital powers to the extent of M EU E о а үз е d yee 
t А 7 S toU -p S " "o › à Ы › i ы at П 1 * Э * 
JR ж os e 2r aw £900.000. The underground tubes, as far | Кепе manager о the reat Northern Тып уау Vo., have been electe 
vice-presidents of the Decimal Association. 


l se: nearly 4,000 vards in length, and will rise to 
SW", к — € Bera eof i in 65. There will be two intermediate 
Se Ny e отн m mc 3 - — t Chalk Farm and Loudoun-read. The 
жт X m7-l- between stations will not exceed 13ft. Gin. 
Y Bat on the Great Northern and City Railway), 
xt. The deepest point of the line will be at 
Pare the rail level will be 120ft. below the 
NM here the new tube runs beneath the existing 

E wal North-Western Railway at Chalk Farm the 
.. While at. Finehley-read the tube will be 
qeolitan Railway. The new station beneath 


Manitoba.—Although a majority was cast against the telephone 
enterprise of the Government, as shown in the result of the recent 
referendum in the province of Manitoba, Premier Roblin has stated 
that the Government will commence the construction of its provincial 
long-distance telephone system forthwith, and tenders are to be called 
for immediately. The voting in the referendum showed Winnipeg 
and 54 municipalities in favour of the system, but 67 municipalities 
voted against it. 

Gigantic Electric Fountain.—Thie city of Vienna has installed 
what is perhaps the most remarkable electric, or Сипау lighted. 

е 


оч N Lira P 3 ЕЗ 


eS 


t 
` REN d N Е Paa there, as stations of the City and South | fountain in existence. It is situated in the Sehwartzenbergplat/. 
ENSE oe + ax Whe Charing Cross, Euston, and Hampstead | Underneath the fountain, in a huge cemented chamber, are placed 
Um l^ = Ж а = Rit. Intereommunication will be provided 27 reflecting lamps, 5 of producing 70 different luminous aud 
ue — qne to make an innovation so far | coloured effects. The light is transmitted through the waters of the 
fountaiu. The light power of the plant is estimated as equal to 


— — d 
Xa „егп, by accepting passengers’ luggage for 


900,000,000 candles. 
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Stock Exchange.—The Stock Exchange Committee have appointed 
Jan. 15 a special settling day in“ Lloyd " Copper Co.'s further issue of 
30,000 shares of £1 cach, fully paid, Nos. 250,001 to 280,000. 
Applications have been made to ilis Stock Exchange Committee to 
appoint a special settling day in Arizona Consolidated Copper Mines’ 
155.007 shares of £1 cach fully paid, Nos. 1 to 135,007 ; aud Southern 
Cross Copper Mine Co.'s (Non-Personal Liability) 50,000 shares of £1 
cach, fully paid, Nos. 1 to 50,000. 

Nymagee Copper, Limited.—Nyniagee Copper, Limited, announce 
that a cable has been received stating that the mine has now been 
taken over by the company, the purchase of the property having been 
completed. Mr. W. Н. Corbould (manager of the Lloyd Copper Co.) 
has been appointed managing director in Australia, and as he is now 
on the mines superintending the reorganisation, no time will be lost 
in installing additional plant to considerably increase the copper 
output, and, consequently, augment the future profits. 

Hendon.— A proposal is made to transfer the Hendon electric 
lighting order, which was obtained so far back as 1899, to the Electric 
Supply Corporation. Messrs. Cronipton and Co. originally purchased 
the order from the District Council, and an undertaking was given 
that the light would be installed within a limited period. That time, 
however, has gone by, and Hendon is still without the electric light. 
Messrs. Crompton and Co. have now asked for the approval of the 
Council to the transfer of the order to the Electric Supply Corporation. 

Swansea. lie DPostmaster-Geueral has offered £22,000 for the 
municipal telephone system, which cost. £27,173. As, however, the 
purchase will not include the municipal telephone exchange, which is 
to be rented to the Government, the offer is regarded, when prolits are 
taken into account as almost equalling the expenditure by the munici- 
pality on the system, which was remarkably successful. till a dillieulty 
was experienced in obtaining from the Тос] Government Board 
increased borrowing powers, to enable pace to be kept with the demand 
of intending subscribers, 

Port Glasgow. In a report to the Greenock Town Council on the 
proposed supply of electricity to Port Glasgow, the electrical engineer 
makes two proposals, the first comprising the cost of generating plaut and 
high-tension cables led into a sub-station near the centre of Port 
Glasgow, anl estimated to cost £12 280. The second. proposal 
involves an expenditure of 512.980, and includes the erection and 
equipment of а su»-station. and distribution mains in Port Glasgow. 
It is calculated that the cost of supplying current to Port Glasgow 
will be 12 per cent. more than the average in Greenock. 

Worcoster.—The city Electricity Committee are submitting a 
scheme under which the Royal Porcelain Works Co. are to surrender 
their lease ‘which extends till Sept. 29, 1910) on June 24, 1907. It 
is proposed that in consideration of the surrender the Couneil shall 
agree to pay £500—not in cash, but in current; that the company 
install two motors and take current to the amount of £600 at least 
during the three years ending S.pt. 29, 1910, and shut down all 
grinding pans, except two, from Oct. 10 to Feb. 29 during certain 
hours. The Council to lay cables and supply current at 1d. per unit. 


Dartmouth Harbeur Commissioners.— With reference to the 
proposal to illuminate the Kingswear lighthouse by electricity, in 
substitution for oil, the chairman of the Commissioners stated that 
the Board of Trade was quite ready to grant the statutory powers. 
The Urban Electric Supply Co. have been asked for an estimate of 
the cost of installing the light, and the yearly charge for its use, and 
in reply they requested permission to carry out an experimental 
iustallation. The Trinity Board has sanctioned the experimental 
installation, a month’s notice to be given to mariners before the trial 
takes place. 


Greotland.—An extraordinary meeting of the District Council was 
held on Dec. 12, when the statutory notice and plans deposited by the 
Electrical Distribution of Yorkshire were laid before the meeting. 
Alter consideration it was decided by the Coune.} that it was not 
desirable in the interests of the district. that the company should be 
granted the order, and the Council refused its consent to the com- 
pauv's proposals. At the same meeting it was also decided to write 
to the Halifax Corporation and the Elland Distriet Coaneil, and ask 
upon what terms the two authorities would supply electricity in bulk. 
The town clerk of Halifax had written asking for further particulars, 
and the matter was referred to the committee. 

Colchestor.—A Local Government Board inquiry has been held with 
reference to an application by the Town Council to borrow £11,000 for 
the purposes of electric lighting. The inspector madea lengthy examina- 
tion into the techuical details of the application. A good deal of 
evidence was given, and the inquiry closed after lasting four hours, 
The Council have decided, in reference to the storage battery question, 
to leave the committee at liberty to reconstruct a portion of the battery 
for use in the works, and to dispose of the material remaining on the 
understanding that the amount of the balance remaining outstanding 
of the loan raised for the initial outlay be written off the reserve fund. 
The Council thought it not needful to call in an expert to report. 


Price Lists. — Thie Simplex Conduits, Limited, inform us that as а 
result of continually experimenting they have secured the enamel pur 
recellence as a preservative for electrical conduits, which enamel is 
now used on all Simplex conduits and fittings without increasing the 
cost, and it possesses in a remarkable degree that tenacity and flexi- 
bility which is so essential to the bending of tubes without fracturing 
their protective covering. This enamel has a perfect finish, is acid- 
proof, and affords a most eficient protection against deterioration of 
the tube where it is subject to moisture or other damaging intluences, 
Messrs. H. A. Jackson and Co., of Caxton Hall, Salford. Manchester, 
have sent us price lists of cables and wires ranging from !/,4 S. W. G. to 
37/11, insulated, taped, and braided; B. T. H. Edison English-made 
lamps, art metal luminous radiators, and “H A. J.” incandescent 
glow lamps. The Amorduct Manufacturing Co., of Farringdon- 
avenue, London, have sent us a price-list of motoreay cables, 


Leyton.—After having a reference before them for seven months to 
consider the question of adopting means of increasing the number of 
consumers of electric current in the district, the Electric Lighting 
Committee of the Council recommended the reduction of the optional 
flat rate as from Jan. 1 from 44d. to 4d. per unit, and that a new 
8.c.p. or l6-c.p. lamp be supplied to each consumer of 25 units 
through slot-meters. These concessions were rendered necessary by 
the frequent complaints as to the dearness of the current and the 
inferior lizht, the latter objection being met by the issue to con- 
sumers of a card of instructions as to the best and most economical 
method of using the light. The District Council have adopted the 
report. It was stated that the reduction would mean a loss to the 
Council of £600 per annum, and more, perhaps, if a new lamp, 
with which experiments were being made, were used, resulting in 
the present light being obtained at one quarter of the current 
originally consumed, 

Dartford. —Tlie accounts of the Dartford Urban District Councils 
electricity undertaking for the 12 months which ended at Mareh 51 
last show an incre ise of 40 per cent. in the number of units sold, that 
the revenue had gone up by £610, equal to 17 per cent., and the costs 
by 1) per cent. (£44... There was a net deficiency on the year of 
£1,182, as against £1.271 for the preceding 12 months. The appended 
tigures show how the deficiency was acconnted for: revenue from sales 
of current, ete., 24. 150; interest received, £21—total, 24, 171: 
working expenses, O5. 005; interest on morgage debt, £1,255; and 
instalments and loans, £1,095--tovether, S5. 553. The gross protit 
on the усаг was £566 more than for the 12 months to March 31, 1905, 
but of this £477 went to meet increased. capital charges, leaving £89, 
whieh reduced the deficiency to the вши already mentioned— £1,182. 
Private consumers took 230,629 units, giving a yield of £2 865, equal 
to 29821. per unit, while publie lamps accounted for a consumption 
of 101,763 units, yielding £1,066, or 2:515d. per unit, while £174 was 
received for rents of meters. 

Sundorland.—Owing to the increasing demand for the supply of 
electricity at Sunderland, Messrs. Snell and Blackman, the borough 
electrical engineers, have advised. further extensions at the Hylton- 
road power station, They consider it absolutely necessary that there 
should be further extensions to the buildings, that a new elimney 
should be erected, and that boilers and engines should be installed in 
time for next winter at an estimated cost of £44,000. The envincers 
have estimated that the revenue for the year 1907-8 at £61,140, with 
an output of 9,920.000 units. They further estimate the expenditure 
at £33,230, plus iuterest and sinking fund upon the total amount of 
capital, including the new capital of 524.500, showing a total expen- 
diture of £57,730. and leaving a net credit balance on the forthcoming 
year's working of 65.410. There is an estimated increased demand 
of 1,650 kw.. and it is recommended that a new steam-turbine alter- 
nator for 2,000 kw. should be installed. The report has been circu- 
lated among the members of the Electricity and Lighting Committee, 
and will be considered at a special meeting. 

Bexley. The Electricity Committee have received a report that the 
National Telephone Co. propose. to establish an exchange at Bexley- 
heath, and are prepared to make a connection to the car-sheds at a 
rental of £4 per aunum, plus message rates, the minimum for which 
is to be 30s. per annum ; also that an extension line from the car-sheds 
to the offices will cost an additional 30s. per annum., The committee 
have recommended that connections be made accordingly, the annual 
cost of the lines, instruments, and calls to be borne in equal parts by 
the tramway revenue account and the district fund account. The 
manager reported that on two occasions recently section feeder cables 
on the tramways had broken down, the failures being due to bad work 
and gross carelessness in the connecting of the pipe carrying the cables 
to the overhead wires. He proposed to rearrange the connections at 
the whole of the six points on the system, and estimated the cost of 
the work at £72, although it was ditticult to estimate the cost until 
the work was put in hand, as the extent of the defects could not be 
otherwise ascertained. The committee have decided to erect two 
52 c.p. electric lamps in Gipsy-road. 

Cape Colony. On the reconnmiendation of the borough electrical 
engineer, Mr. J. Mordey Lambe, the East London authorities have 
decided not to purchase the harbour power station and plant, as at one 
time proposed, but to build and equip au entirely new station te 
replace the condemned installation, It appears that the total expen- 
diture involved in taking over the harbour plant would amount. to 
about £80,000, as compared. with abont £50,000 for a new scheme, 
In addition to this, the position of the harbour station on the west. 
bank of the Buffalo, necessitating the passage of cables under the 
river, is regarded as dangerous to the security of supply. From one 
point of view this decision is regrettable for, though it is not generally 
known, the harbour station was designed for the eventual accommoda- 
tion of a far larger plant than, under existing circunistauces, is likely 
to he required, and its utilisation. for town supply would have solved 
the problem raised by the over-sanguive action of the authorities when 
it was built. On the other hind, the erection of a new station will be. 
in common parlance, good for trade, as а considerable quantity of 
machinery and material mnst necessarily be imported, notwithstanding 
the fact that some of the plant at the condenmed station will be trans- 
ferred. 

Calendars, cte.—The New Year brings with it the usual crop of 
souvenirs and expression of goodwill from manufacturer to customer, 
in which diaries, pocket-books, and wall calendars pr-ponderate. 
The greeting from Messrs. MeClure and Whitfield, dynamo and 
motor manufacturers, Stockport, takes the form of a handy little 
self-opening pocket diary, of which only a few piges are apportioned 
to a brief description of the Mersey” generator aad ‘ Mersey ” 
dynamos and motors. The usual insurance policy is included. - We 
have also received from the Electric Construction Co., of London and 
Wolverhampton, some very neat little New Year gifts in the shape of 


a small pocket tape measure (length 60in.) with aluminium cover, and 
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astel puper kniſe in the form of a stiletto, both these articles being 
„* useful; — Messrs, Robert Boyle and Sons, ventilating 
елле c9 61. Holbom-visduet, London, E.C., have sent us a neat 
bettie "tablet calendar in case, suitable for the waistcoat pocket. — 
(accep lars have also been received trom Messrs. Johnson and Phillips; 
Mearns. Jackson Bros., electrical engineers and contractors, 1, Broad- 
‘aay, амел, E.: Messrs. Sybry, Searls, and Co., Cannon Steel- 
works, S.. ele; the Amorduct Manufacturing Co., Farringdon- 
avenue, London, E.. -The United States Metallice Packing Co., 
t. Lot. have issued to their customers and friends a calendar for 
17 witch is ob a most artistic design and fit to adoru the wall of any 
CH „. 


Christchurch (N. Е.). —Tle results of the operation of the elec- 
tiwai piant at Christchurch for the year ended March 31, 1906, appear 
A^ hows. Revenue: balance from 1905, 2,80; sale of current for 

ла. £3035. sale of current for power, £2,020--total, £5,986. 
b. асте salaries and wages, £951: stokers’ wages, £1,011 ; 
* м. I AO, өй, waste, and stores, £217; repairs, E55; ollice 
€ xe nos, £30; interest, £585 ; depreciation : paid off capital account), 
LI. G. The capital expenditure on the plant on March 51, 1905, 
was £17,976. Additional capital expenditure for the year amounted 
to £35 705, making the total capital outlay at the end of the усаг 
i 21.241. and the average capital for the year £20. On this capital 
tae above returns work out as follows : interest, 3 per ceut.; deprecia- 
toon Yj oer cento; total working profit, 121 per cent. The general 
t ts of the Council's TEENS plant have been that it has paid 
rte own way and relieved the city of the cost of destroying the refuse, 
=d pad interest and 31 per cent. depreciation iu the second. year 
ef operations, and interest and 91 per cent. depreciation in the 


teind year; it has brought about by its competition a reduc- 
беч in the charge for gas from 6s. 5d. to 58. 9d. net per 1,000 
баба feet. thus benetiting practically all the ratepayers; it has 


“рр many houses and factories a keenly-felt need for a con- 
эше, (ean, silent. harmless, and odourless source of light and 
Beemer, and has demonstrated the market, and thus brought to a head 
The question af electrical. power on the large scale from the water 
fewer atthe Western Alps. The present plant capacity is 550 kw., 
4rd present changes are 21d. per unit for power and 6d. to 5,4. per 
И fer йым! The destruetor, by Meldrum Bros., is of their 
emprova Beaman and Deas type, and was erected. by them about four 
eis age. [t was the first modem high-temperature destructor in 
Ku-t lin. 


— — — ай 


BUSINESS CHANGES. 


T. . Наче Engine Co. (Leeda) have appointed as their sole London 
„ utatives NM. Ss. J. E. Lawler and Muirhead, with offices at 
So Time street, EC. 
‚!'' D K. Morris, who since 1898 has been lecturer in electrical 
us rs in tlie University of Birmingham, resigned tliis position 
meray 20mm With his former colleague, Mr. G. A. Lister. he has 
мш, Uf hed m Coventry a business for the manufacture of electrical 
station witelurear, and testing appliances. The address of this 
usi D Morris and Lister, Carlton Works, Lockhurst-lane, 
us 
he x m from Messi». Johnson and Phillips that they have entered 
* .. p Mangement with Messrs, Welding and Co., of 64, Stanley- 
" „ NAM and 8, Princes-chambers, John Dalton-stree t, Mau- 
“o al, QU pnt them in the counties of Lancashire and Cheshire. 
м irh that the agreement which they had with Messrs. 
and Johnson, of 7, Cookridge-street, Leeds, to represent 
 Jorkshire and Nottinghamshire area has been terminated, 
37. . у.“ Hniqniries and orders should be sent direct to their 
is nS. / „Ав, C harlton, Kent. | | 
noe QUE JJ. Keymer and Co. inform us that, in order to deal more 
4 ^s „ti a rapidly increasing business, they have decided to 
K toj e e under which their merchant and shipping business is 
l, f et tuner, Son, und Co., а name they have used for sone 
ЖОШ ec» ragnection with Australian. business. The offices of 
M A , 22 1 (Со. remain at 1, Whitefriars-street, the home of 
А 4 нулае" Ж 844. The work of the Indian and Colonial press 
ON vh ayd cS all ho carried on under the style of D. J. Keymer 
ZU: "e hitefriars-street. 
x ^ ч ‘ing o Жок» has been etleeted between the firms of Messrs. 
te nu * ДАИ Leicester and London and the Glasgow Electric 
NS d "lose joint business will henceforth be carried 


7 Thy 
4 he x, 


S. 
— f. 


3 л SN 


hy — Eo 


{ "САР " М . ` 0 
E "UN my s. „ of Applebvs, Limited. Mr. E. G. Appleby 
| hot fe sær Ж om 6X ofthe company, whose London offices ure situate 


= t, Westminster, S.W. The company hope that 
| 2rissnulacturiug facilities provided by the combina- 
K. „, AAA 2*t Leicester and Glasgow it will be placed in the 
UA EAS E 000 to meet the ever-increasing demand for 
„ C ur X 1 


© s ij ута T A “#>diances, The name of Applebys, Limited, may 
QM ЮУ з ж а hst of manufacturers of cranes, ete. 

OM x 8 <> Paiders, and Co. inform us that they have ron- 
* | iN NA, * — 222 tea limited company, under the style of Sanders, 
АШКА we — united, as from Jau. 1, 1907. The olyect of this 

Sd x. ater 1 Oe to Mi. Sanders the necessary assistance in the 
| | ac A бли 3 Tand growing business, together with the advan- 

n QN = e: ie 2 W^ poration. Mr. Charles King, who has been for 
Qo UM Nau X P “vith the London markets, joins Mr. Sanders as 

A XC Ж Bie capital is £50,000, in 10,000 shares of £5 

ОМ \ ш — are left for future issue, but all shares are con- 


‚ tus 1 s ix —«· - : : 
een EUN anders and Mr. King, and the business will be 
{хз t — 


enn = * x амі personal management. The business will 
Nay Е = - nu ^ P asw, and at the same address (108. Fenchurch- 
"CUM aR. * ` MI debts of the firm will be paid by the 

> X5 due to the firn. will be received. by the 


X SPEC ER — —— — — 


PROVISIONAL PATENTS, 1906. 


Dec. 17. 


28794. Improved mechanical ears for carrying overhead 
transmission cables for electrical traction purposes. 
Hedley Oliver, 1, Newton-drive, Blackpool. 

3873). Improvoments in methods of electric braking. George 
Herbert Babb, Fitzroy Tozer Chapman, and Edgar Harry 
Cockshott, 44, Grasmere-street, Armley, Leeds. 

28758. Improvements in and relating to incandescent electric 
lamps. Wilhelm  Boelun, 165, Queen Victoria-strect, 
London. 

28775. Improvements in the method of and means or 
apparatus for producing metallic incoandescence 
bodies for electric glow lamps. Deutsche Gasglulilicht 
Akt.-Ges  (Auergesellschaft), 55, Chancery-lane, London. 
(Date applied tor under Patents Act, 1901, March 27, 
1906, being date of application in Germany.) (Complete 
specification.) 

Dec. 18. 


28819. Eloctrlo illuminating apparatus. Julia Sterne Неее, 
65, Chancery-lane, London. 

28830. Improvements in electric treadios or rail deflection 
contact makers for railway signalling and the like. 
Thomas Kli Haywood and McKenzie and Holland, Limited, 
Vulcan Ironworks, Worcester. 

28832. Improvoments in electric hoists. Joseph Richmond and 
Co, Limited, and Thomas Meacock, 30,  Wirby-street, 
llattotn-garden, London. 

28838. Improvod form of door and till electric alarm oontact. 
Louis Edward Forster and Benjamin Seaconibe, 135, 
Kuutsford-road, Warrington. 

28943. Improvements in apparatus for electrically igniting 
miners’ safety lampe. William Ackreyd, 33, Chancery- 
lane, London. 

28846. Improvements in electric ignition for internal- 
combustion engines. William Jolin Crossley and John 
Percy Jackson, care of Crossley Bros., Limited, Openshaw, 
Manchester. 

28848. Improved automatic voltage regulator for dynamos. 
George Spencer Neeley, 55, Chancery-lane, London. (Com- 
plete specification.) 

28849. Improved automatic regulator for direct - current 
dynamos. George Spencer Neeley, 55, Chancery-lane, 
London. (Complete specification.) 

28865. Imprevements in couplings and fittings for electric 
conduits and casings and in tho manufacture of 
tho same. John Lepine Hanman, 77, Colmore-row, 
Birmingham. 

28897. Improvements in the electro-deposition of iron. Sherard 
Osborn Cowper-Coles, 4, South-street, Finsbury, London. 
(Complete specitication. ) 

28922. Improvoments in intercommunication telephones and 


switches therefor. Francis George Bell, Parliament- 
chambers, Great Smith-strect, Westunnster, London. 
Dec. 19. 


28951. Improvements rolating to onergy conversion. Sebastian 
Ziani de Ferranti, 18, Southampton-buildings, London. 

28959. Improvoments in tho method of operating electrical 
smelting furnaces. Albert Hiorth, 19. Holborn-viaduet, 
London. (Date applied for under Patents Act, 1901, 
May 5, 1900, being date of application iu Norway. (Com- 
plete specification.) р 

28900. Improved electrical induction furnace with olectrodos. 
Albert Hiorth, 19, Holboru-viaduct, London. (Date 
applied for under Patents. Act, 1901, June 2, 1906, being 
date of application in Norway.) (Complete specification. j 

28961. Improvements in tho mcthod of operating electrical 
smelting furnaces. Albert Hiorth, 19, Holborn-viuduct, 


London. (Date applied for under Patents Act, 1901, 
Nov. 6, 1906, being date of application in Norway. (Con 
plete specitication. ) 

28996. Improvements in electric arc lamps. Heinrich Beck 


and Deutsche Beck. Bogenlampen-Ges. m. b. H., Thanet 
House, Temple Bar, London. 

29002. Improvements in and relating to trolley wheels for 
electric traction. Percival Лори Pringle, 323, High 
Holborn, London. 

29019. Improvements in or rolating to electric induction 
furnaces. The (‘гопа Kjellin Company, Limited. and 
Johannes Harden, 7, Southampton buildings. London. 
(Complete specitication. ) 


Dec. 20. 


26759 / 5. Improved apparatus for adjusting the compass 
at sea without sights. Willian: Thomson, Baron Kelvin, 
and Kelvin and James White, Limited, 154, St. Viucent- 
street, Glasgow. (Date applied for under Rule 5 of the 
Patents Rules, 1905, Dee. 22, 1905.) 

29050. Improvements in or connected with  clectricz } 
iggition devices for intornal- combustion  ongincs. 
Altred Rowe Bellamy, 5, John Dalton street, Manchester, 


34 


29110. 


29072. 
29086. 


29113. 


29120. 


29122. 


29123. 


29147. 
29148. 


29151. 


29172. 


29174. 


29176. 
29193. 


29196. 


29201. 


29 302. 


29304. 


29233. 


29244. 


29271. 


29276. 


292958. 


29300. 


Improvements in electrical distribution. Urban Baily 
Gilbert, Norfolk House, Norfolk-street, Strand, London. 

Improvements in electrically-operated railway and 
like signals. Harold Gilbert Brown, 11, Southam pton- 
buildings, London. 

Improvements in and relating to exciting Ruhmkorff 
and other electric coils. Sir Oliver Joseph Lodge, Kt., 
325, High Holborn, London. 

Electric bridge hand signal lamp. Laurence George 
Evens, Norfolk House, Laurence Pountney-hill, London. 


Dec. 21. 

Improvements in electric heaters. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(General Electric Company, United States. ) 

Treating sewage by electrolysis. Frederick Moir, 19, 
Kensington Court-gardens, Kensington, London, 

Improvements in electrical apparatus for lighting 
gas. Henry Nehmer, 36, Clifton-street, Finshury-square, 
Loudon. 

Storage battery. Simon Lake, 65, Chancery-lane, London. 
(Complete specification. ) 

Improvements relating to electric motors. William 
Henry Heath, 18, Southanipton-buildings, London. 

Improvements in or relating to lighting systems 
for electric railway carriages and trains. Siemens 
Bros. Dynamo Works, Limited, and Audley Mervyn 
Duke, 139, Queen Victoria-street, London. (Complete 
specification.) 

Improvements in connection with tho electric lighting 
of railway trains and the like. Oscar Giovanni Alberto 
Frey, 4, South-street, Finsbury, London. 

Improvements in or relating to electric motors. Henry 
Leitner, 4, South-street, Finsbury, London. 

New or improved insulator for electric conductors. 
August Boltshauser 70, Chancery-lane, London. (Complete 
specification.) . 

Improvements in and relating to unipolar dynamos. 
Wilhelm Mathiesen, 31, Bedford-street, Strand, London. 
(Complete specitication.) 

New or improved  electrically-operated mechanism 
for obtaining rotary motion. Sir William George 
Pearce, Bart., and William Robert Reeves, 46, Lincolu's- 
inn-tields, London. 

Improvements in meters for electricity, gas, and the 


like Allgemeine Elektricitats-Ges.. 85, Cannon-street, 
London. (Date applied for under Patents Act, 1901, 


Dec. 25, 1905, being date of application in Germany.) 
(Complete specification. ) 

Improvements in and relating to the operation of 
vapour electric lamps. Max Fuss, 83, Cannon-street, 
London. (Date applied for under Patents Act, 1901, 
Jan. 11, 1906, being date of application in Germany. 
(Complete specification.) 

Improvements in and rolating to railway and like 


signalling systems and in apparatus therefor. Tlic 
British Thomson - Houston Company, Limited, — 83, 
Caunon-street, London. (Charles J.  Kintner. United 


States.) 
Dec. 22. 


New or improved olectrical device controlled by the 
guard of a train for locking and unlocking railway 
carriage doors. James William Travis Cocker, 4, St. 
Aun's-s раге, Manchester, 

Improved clectric torch as used for surgical and 
dental operations. [Frederick Arthur Larard and Ernest 
Luther Dearden, 6, Finkle-street, Stockton-on-Tees. 

Improvements in electrical furnaces. Otto Frick, 15, 
St. James-row, Sheffield. Date applied for under Patents 
Act, 1901, Dec. 27, 1905, being date of application in 
Sweden. (Complete specitication. ) 

Improved tolephone apparatus. Albert Fricdlinder, 322, 
High IIolboru, Loudou. (Date applied for under Patents 
Act, 1901, Sept. 17, 1906, being date of application in 
Germany.) (Complete specification.) 

New or improved method of and means for auto- 
matically recording tclephone calls. Harold William 
Frank Ireland and Arthur Thomas Milnor Thomson, 
Norfolk House, Norfolk.street, London. (Complete speciti- 
cation. ) 

Improvements in the  electro-deposition of iron. 
Sherard Osborn Cowper-Coles, 4, South-street. Finsbury, 
London. | 


COMPLETE SPECIFICATIONS ACCEPTED 


23661. 


26219. 


26808. 


(To be published on Jan. 10.) 


1905. 


Arrangement for the regulation of speed of com- 
pensated single-phase motors. Arnold. (Date applied 
for under International Convention, Nov. 21, 1904.) 

Spring-controlled devico for raising and lowering 
electric lamps. Vernum. 


Alternating-current electric motors. Lundell. 


10156. 
10957. 


11430. 


11961. 
12395. 


15052. 
15818. 


16584. 
17500. 


17827. 


18187. 


18641. 


25178. 


26590. 


26759. 
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. Electromagnetic devices for use on alternating-current 


circuits. Field, and Ferranti, Limited. 

Swivelling contacts for the trolley standards of 
electric tramcars and the like. Mountain and Gibson. 

Trolley pole standards of clectric tramcars and the 
like. Mountain and Gibson. 

1906. 

Electric meters. British Thomson-Houston Company and 
Martin. 

Protecting caps for the electrodes of sparking plugs 
for internal-combustion engines. Aldigier. 

Electrical sparking or ignition apparatus for internal- 
combustion engines. Westmacott and Thomas. 
C шош direct-current electric systems. 

field. 

Systems of direct-current electric supply. Higlifield. 

Electric heating devices. British Thomson - Houston 
Company. (General Electric Company.) 

Electric make-and-break switches. Baillie. 

Electric fusible cut-outs. Perard. 

Systems of olectric motor control British 
Houston Company. (General Electric Company.) 

Wireless telephony and telegraphy. Collius. 

Electromagnetic firing mechanism for recolling breech- 
loading guns. Dawson and Buckham. 

Protective devices for vapour electric apparatus. 
British Thomson-Houston Company. (General Electric 
Company.) 

Vapour electric apparatus. British 
Company. (General Electric Company.) 

Electric light fittings. Marshall. 

Manufacture of tungsten filaments for incandescence 
electric lamps. Bloxam. (Lux.) 

Means for tho production of long stable electric aros. 
Johnson. (Badische Anilin und Soda Fabrik.) 

Space telegraphy. Stone. (Date appliel for under Inter- 
national Convention, May 10, 1905.) 

Electric furnaces. Hartenstein. 

Vapour electric apparatus. Thomas. (Date applied for 
under International Convention, May 11, 1905.) 

Detachable electric connections for electric lighting 
and heating. Lundberg and Lundberg. 

Electric aro magazine lamps. Brockie. 

Method of obtaining metals from their ores, or for 
heating substances in electric furnaces, and electric 
furnaces for use therewith. Wallin. 

Magnets for arc lamps. Mathiesen. : 

Process for obtaining metals from ores or furnace 
products in the electric furnace. Kaiser. (Date applied 
for under International Convention, July 19, 1905.) 

Fuses of electric cut-outs. Steller aud Waldron. 

Inclined-carbon arc lamps. Verity's, Limited, 
Worsley. 

Electrical signalling apparatus serving both as trans- 
mitter and receiver operated by alternating currents. 
Siemens Bros. and Co. (Siemens und Halske Akt.-Ges.) 

Electric resistance regulators, Allgemeine Elektricitäts- 
Ges (Date applied for under International Convention, 
Aug. 14, 1905.) 

Contact appliance for use in eleetrically treating the 
human body. Cronsioe. 

Moans for securing and adjusting incandescent electric 
lamps and reflectors to posts and masts for use in 
the illumination of shop windows. Smith. 


To be published Jun, JF. 
19065. 
Apparatus for generating and utilising high-tension 


alternating currents for the ignition of oxplosivo 
mixtures in internal-combustion engines. Le Pontois. 

Apparatus for adjusting the compass at sea without 
sights, William Thomson, Baron Kelvin, and Kelvin and 
James White, Limited. 


High- 


Thomson- 


Thomson-Houston 


and 


267594. Apparatus for adjusting the compass at sea without 


26855. 


26870. 
27140. 
22271. 


97. 


116. 


234. 


sights. William Thomson, Baron Kelvin, and Kelvin and 
James White, Limited. (Date applied for under Rule 5, 
Patents Rules, 1905, Dec. 22, 1905. ) 

Filaments of incandescent electric lamps. Bourdos 
Rothschild, and Sutcliffe. 

Dynamo-electric machinery. Parsons and Armstrong. 

Dynamo-electric machinery. Hildburgh. 

Instruments for detecting and for obviating leakage 
from conductors of electricity. Moflat, Bott, Manley, 
and Electric Safety Appliances Company. 

1906. 

Means for indicating variations in the cross-sectional 
arca of wire ropes and similar magnetic bodies. 
MeCaun and Colson. 

Process and apparatus for electrolysis of alloys, fused 
salts, solutions, ores, or chemical compounds. Ashcroft. 

Galvanic cells. Fermingling and Pörscke. 


300. Automatic looking device for aro lamp couplings and 
the Hike. Schacfer. 

$08. High-pressure electrical apparatus. Boult. 

3196. Electric switches. Edwards. 

$231. Electrical tumbler switches. Sperryn and Wood. 


5325. Electremagnetic motors for toys and other purposes. 
Potter, Inte applied for under International Convention, 


Apel 3, 1905.) 

Carriages for conveying drums of electric eables and 
such like. Turuer, 

Electric furnaces. Bingham. 

Means for ascertaining the predetermined speed of a 
revolving part, more especially applicable to eleo- 
trical measuring or testing apparatus. Nalder Bros. 
aud Thompson, Limited, Nalder, and Cos. 

Electric signals for railways. I. ineback and Morris. 

Carbona electrodes for primary batteries.  Mollenbruck 
and Dielimann. 

Apparatus for varying electromotivo force in finely 
divided steps in threo-wire electrical installations. 
Siemens Bros. Dynamo Works. (Siemens-Schuckert Werke.) 

. Means for electrically lighting and extinguishing gas- 
burners. Abel. 

Means for regulating the potential difference at tho 
terminals of dynamo-electric generators driven at 
varying speeds. Javaux. (Date applied for under Inter- 
uatienal Convention, Aug. 9, 1905.) 

$4194. Galvanic batteries. Jerubek. 

$7623. Electric meters. Holmes. (Date applied for under Inter- 

national Convention, Dec. 6, 1905.) 


( Koch.) 
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COMPANIES' STOCK AND SHARE LIST. 


B ame. "n Last price. 
Commercial and Industrial.— g 8 
Ahne Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 5-6 
W, K ее A р 4-4 
Arce Electricity Meter, 6 p.c. Cum. Pref. Sbares, 1-125,000 1 .. 11/16 '316 
Eritiah Insulated and Helsby Cables, Ord., 1-100,000. . .. .. 8 . 67 
6 per cent. Cum. Pref., 1-100,000 000000. б. ti 
— 44 per cent. M Debentures .............- 100 .. oO les Ad 
. „ 44 per cent. lst Mort. Deb. 100 саа 
British W +00006 о nec. and Manut. 6 „ EE E о cent. Prof. ee 
20075590 „ e LA li d 
pet cent. Mortgage Debenture Stock .......... a -T9X 
Brush Шесиіса) Engineering, Ordinary, Nos. 1-105,731 2:25 2-1 
— — Noa Cum., 6 coat. Pret. Mi eaae ues CHEERS 2 10-14 
сета Н. ремокае оок J 100 ҮР x 
== t. ture Stock ie 
— Cable] %//§ö«;»— · A 8 " 7 gat a 
Dh“. ã ² ù y ° 3° 
—— 5 pet oett, Pro oos eoe corres секое § . 551 
DD 3 1-1 
I 0 . ds 
Swan United, “A” 8 1.99. 211111 3 .. 16-16 
zc “ A" Shares, 01-017,130 ........ 5 . 2121 
SINE 1 pet cent, Debenturess 100 .. 90 85 
Жен (PM оми. Deb. Stock, Red... 100 £6 87 xd 
Seaia Construction, Nos. 1 to 112,100 .................. 8 17/10 
— Par cent, Cumulative Pref. .................... 2. 112 
Feranu | Рае oct. Perp. lst Mort Deb. ................ 100 .. t586 
d per cent. lst Mort. Deb. ес Red, 100 .. 90-95 
I dette Company (1900), 5 r cent. Cum. .. 10 .. ei xd 
WT one y Conk Ist Mort Den OR euo ы ш... ыы 
— M elegraph ‘or 565965666 ee Š 
~ 4) рар cent. Preference........ m ЖОЕ NEAN CE 6 ..65/16-5 3/16 
la Raph ре cont. Perch dd Tieren ое 100 <: 1508 
, Uta Percba, an egra orks ...... Ux 
Tact, тури cont. e eee, 100 . 399-101 
egre €, Limited, Ordipary ................-..-..-- 10 .. 10-10, 
~y C0sUrection and Maintenance. 138 . 0 32 
Ar cemt. Bonds ...................... 2... 100 — 10102 
— Lightmg and Supply. 
eus amd Pools, Ordinary ...................... 10 .. 90 
“6 Dew Cert. Cum. Pref., J. 501-150 ............ 10 97.10 
— у erat. Cum. Second Pref., 15,001.22, 500 10 10511 
— RE Ce t. Debenture Stock, Rd.. 100 .. 101-105 xd 
— O Kiectric tand Power Co. .......... 5 .. 6: 
CUM d cmt. lst Debenture Stock, Red. | 100 M 93.101 
oat Freleren pr M or 5 e n 
— 2 Ф 6 dA 3 
С SA XO. CIO 2-210900 .. ter .. . .. 3 2 55 
“ым 2 Supply Company, £10 Ord. — ........ 8 .. 124104 
LA Cr Sop SEP BI, 4 per cent. Guar. Deb. Stock .... 100 11-104 
ax -t End, and City Electric Supply, Ord., А aM 
о а — - „wœ« „ „„i„%ü 6666 6 „ %%/%õꝙõ l 6 „ „ ое v 1-31 
L аре Pr com. Pref, 120000 ͥ ⸗ꝶũiu1ũ . 5. 4 
"Qu er. DebentureStock, Red. .............. 00 .. 100105 
— 7 <a pr ettaking,” 4 c. Cum. Pref., 1-40,000 6 .. оа 
ањ t CA Вары) С CP 
M 1 Ф. PFC 100 F 195 0% 50 
© ри cent. ооооовоооооо оо ео о 5959 6 = 5- 1 
— — ̃ ˙ eee B e MOE, aa 
— < 2nd Deb. Sta. Prov. Certe. (ali pd.) .. 100 — 2 xd 
xU Sw Oen Supply, Ordinary ............ 10. T7181 
— t. Cura. Pra 10 16; i1 
Аш © — De esse0000909090009902969999€ — 2 } 
Moon фк — Debentures Prov ur e D 01 m 
— ри се. tY Corporation, Ordinary, 1-50,000 5 8 23-35 
— u er come COTR, Prot oo. ooo RETETE ә — 41-5, 
Werte ГЫЗ Traction Моа Пе 556 00 I 
$ ри Come, е. А = 


Mame. gn Last price 
£ £ 

Folkestone Electric Su y Ord, Nos. 1-10,000 22 266 ее ow 6 . 

per cent. t Deb. Stock, Rd... 100 .. 1 

Натапа иу, 1-15,000 ..............5.... 9 .. 10 2 1011 

Hove Electric Lighting, Ord., 1-13,000 ͤRœmUbÜWw . 6 — 7:8 

Isleof Wight Elec Lt. and Pwr. с. Pb. Stk. Red. .. 100 99 

Sa or Electric Power and Lig fing, 6 per cent. Cum. 

к ington & Коц brigo Kies Lu Ord, L.21.060. .. 8 — 110 
ens D 4 ec. $9764, 6006 oe 4 4 

Kensington and Kuightebridge and Notting Hill, 4 per 

cent. Debenture Stock eee errr er er TE 10 .. 99-101 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 104 
London Electric, Ordinary ............................. EE кә 14-2 

6 per cent. Рте!................................ 8 . 43-55 
4 per cent. 1st Mo e Debenture Stock, Red... 100 25 58 

Metropolitan Ordinary, '00,001-300,000 .. ............... 5 .. 78 
——— 44 per cent. First Mortgage Debenture Stock.... 100 106 110 xd 
——— 44 рег cent. Cum. Pref. ................. ꝗ . 61,16 5 16 Kd 
— У рег cent. M. Debenture, Red.......... . 100 .. 4 *6 xd 

мша. acre Toner "A. p.c. i Mort. е 900 a En EA 3 xd 
ewoastle-upon-Tyne Blec apply, nary, | m 

— do., 57,0 0-75,000 .............................. 6 . 768 
5 per cent. Pref., 1-57,00) ...................... 6 .. 3 
do., 57,0:0-75,000 ............................. s 6... 
Notting Hill Electric Lighting .......................... 10 .. 13 106 
per cent. First Mort. Debe. Nos. 1-500 (Reg.) 100 1 
Oxford Electric, Ordinary, 1-96 and 40-14,510 ............ 6 .. 6.6 
4 per cent. Debenture Stock .................... 100 . 881 

Royal Electrical Company of Montreal, 44 per cent. First 

Shares Mortgage Debentures ....................... - 97-101 

Smithfield Markets Electric Supply Ord. 1-14,000 o 5 .. 1371 
—— 4 cent. Debenture Stock.... 100 .. 757 

South London, Ordinary ................................ d. 2231 

South Metropolitan Electric Light and Power, Ord. ...... 1 Í 

7 per cent. Cum. Pref. ............ . dons I. 2s 4-1 
44 per cent. 1st Mort. Deb..................... .. 100 . 10/1 

8t. James's and Pall Mall, Ordinary, 101-20,080 .......... 6 . 9} 104 
———— 7 per cent. Pree· ii 5 . 8 
——— Sy per cont. Doo 100 .. 84 86 1d 

Urban Electric Supply Co., Orolnary, 8-30-007 .......... 6 .. z 
— per cent. Cum ve Preference, 50,001-80,000 5 4) 

Westminster, Ordinary ........................ Seres v. 56б... 910 
i; per cent. Cum. Pref., 110,101-138.@1 ........ 5 m §-€5 xd 

Electric Tramways.— 
Anglo-A tine, 54 per cent. Cum. Pref., 1-260,007 ...... 8 „ 53 51xd 
Ond ada eda aae. ⁵ VVV ĩͤ TRANS 5 2 79/167 1516 
Permanent 6 per cent. Debenture Stock, 1888.... 100 — 1:6 139 xd 
Auckland Elec. Trams.,5p.c. lst Mor. Deb. Stk., Вед. .... 100 . 102.10 xd 
Barcelona Tramways, „ 1-20,000 .......... prr 10 . . 
6 per cent. Cum. Pref. Shares, 1-10,000 .......... 10 . | 
—— 5 per cent. Deb. . вады 100 . — 
——— 44 per cent. Red. Deb. Stock ... ................ 0. — 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001-150,606.. 1 .. 1 
per cent. Cum, Pref. Shares, 1-50, 35 ......... . 1 .15161176 
Blackpool and Fleetwood Tramroed ................... . 10 .. 15315 
Brisbane Tramway Invest., Ord. 1-75,000 ——— K —„ẽ«t: оо оо ое 8 218%%6 1 13/16 
5 per cent. Cum. Nos. 1-75, СРТ 5 — Gy 
auo] Per севе Deb. Stk., Red., Prov. Certe. all på.. 100 .. £8 102 xd 

British Columbia Electric Railway Co., Ord. Def. 6 „ „ 6 оо 100 eo 127.132 
—— É; о Pref. оооооооооооооово оо оо оооооооео „ „ 2 2 22 „ „ о ° 100 СҮ) 1 8 112 
— 5 per cent. Cum. tual Pref. Stock.......... 100 .. 107.110 
——— 4, per cent. Ist Mt. Debs., Nos. 1-6,250,0£ £40each 40 .. 102-106 
———— 44 per cent. Vancouver Power Doo. 1 ee 102-106 

British Electric Traction, Ord. 1- & 60,001-90,000 .. 10 44-4 
—— 6 per cent. Cm. Pl., 30,001-60, Oe qu VE 10 .. 81 82 
——- 5 per cent. горео Debenture Stock ......... 100 . 108-111 

a 2 V $ * MN pen 
— A." per cent. Cm. PE, 1:40,000 кела EST PT 5 „ ^" 
—— “В” per cent. Cm. Pt., 1-27,500 Qa V Cis da б . 1 

5 per cent. Deb. Stock, Rede. . . . . 100 104 us xd 

Prov. Cert., all pal „%ã 100 . 101 10$ xd 
Buenos Ayres Electric &,9 p.c. Deb. Stk., Red. .... 100 98 101 xd 
Calcutta ways, 1-105,000 ............................ .. 7488 

, наон 5 .. 78 84 

44 per cent. 1st Deb. Stock, Red. ................ 100 .. 105-106 

Cape Electric Tramways, Nos. 1-480, 00000 1 .. 7/16916 

City of Tramways, 5 per cent. Cum. Pret. .... 6 

P n rent u: MONS . 100 2 . 

om ectric Tramways Ligh А cent. 
855 MS ө реше 1 88 Lin РТУ 9 05 
ectric Tramway ап Q0 8 RO м» 14-15 
6 per cent. Cum. Prein . 10 14-15 
4 per cent. Debentures .......................... 100 .. 99-10 

Dublin United Tramways (189), Ord., Nos. 1-60,000 ...... 10 .. 14-15 

— 6 per cent. Pref., Nos. within 1-60,0C0............ 10 .. 1415 

5 per cent. Mort, Debe., 1-5,000 Red. ............ 100 .. 94-96 
Imperial Tramways, Ordinar ggg . all „ 18-19 
б per cent. Cum. Pref. .......................... m 14-14 

4, per cent. Deb. 8сК.......................... = 108-11 

Isle of Tbanet Electric Tramways and Lighting, 5 per c. 

Cum. Pref., Nos. 50,001-60,000 ........................ B. . 1 a 

4 per cent. 1st Mt. Db. Stock, Red. .............. 100 .. 118 xd 

Kidderminster and District Lighting and Traction, Pref... 5 ., 8-84 

Lancashire United Tramways Limited, 5 per cent. Prior 

Lien Deb. Stick, edo cc cccccccscccece — — 8.88 ха 

£236 520 24d Mort. Deb ЗгосК .................. — a — 

London United Trys. (1901), 5 per cent. Cum. Pref......... 10 . 8 9, xd 
—— 4 per cent. let Mt. Db. Stock, Re. 100 .. 86 vl xd 

Madras Elec, Trams. (1904), 5 per cent. Deb. Stk., Rd. .... 100 ou 98 ашу xd 

Metropolitan Elec. Trams., Defd., 1,000,001-1,314,016 ... 1 1/64 

5 per cent. Cum. Pref., 500,001-1,000,000.......... 1 .. 25/32 «9/32 
44 per cent. Deb. Stock, Көй..................... 100 _ 85.58 xd 

Milwaukee Electric Rail and Light оре cent. yr Cons. 

Mort. Bonds, 1926, 1-5,500 and 7,001-8,000............ $1,000.. 105107 

Montreal Street Rall., Sterling 5 per cent. (Mort.) Deb., 

1908, 1-000 eese ⅛ͤ (v0 ĩͤ . URS aid ord 100 .. 10 107 

— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 .. 105166 

New General Traction, 6 per cent. Cum. Pref., 1-10,000 and 

3$5,001- 74,000. ii ci . eA ыша eoa dara 5 ш 14 

Oldham, Ashton, aud Hyde Tramway, Ordinary .......... 10 .. b 
— per cent. Cum. Pref. .......................... 10 . 83-9 

Perth Elec. Tramways (W. A.), 5 per cent. 1 Mrt. Deb. Sk... 100 .. 10:-1C4 xd 

Potteries Elec.ric Traction, Ordinary, 20,001-40,000........ 10 . 6-7 
——— 5 per cent, Cum. Pref., 1-20,000 — 10. 1-8 
—— 44 per cent. Debenture Stock ........ ......... ~ 100 „ 84-101 

Electric Rallways.— 

Oentral London, Ordinary ......... cc nc nc а... е 100 94.97 
——— 4 per cent. Pre „=ч 100 „ 95-10) 
— »9 [TI deferred оз оосо ap as ъз о е ео a0 ео ео a 100 =æ 12-19 

4 p.c. Deb. Stock (Prov. Script Certe., fully paid) 100 . 108-110 
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— p 
Name, EN ШР price. Name A Last price 
City and South London, Consolidated Ordinary .......... 100 .  42.M — g 
diui 4 per cent. Debenture Stock.. . 100 103-106 Telephones. £ 
5 per cent, Pref. Stock 9 II 100 .. 119-182 National Telephone, Preferred .................. 4100 107.109 
— " - „ '9#б........................ 100 .. 116-119 Deferred Stock ..... Me anro ANN „....... 100 . 1054 1073 
„ % у е erases аны к аде sus. CHRIS 6 per cent. Cum. First Pic . 10. 1115 
Liverpool Overhead, 5 рег cent. Pref, .................... 10 .. 10-104 ——-— 6 per cent. Cum. Second Pref... .......... „...... 10 .. 10-12 
—— ordinary, 1-50, 0000. 10 И ——— 5 per cent. Non. Cum. Third Pref.......... boues B Ws 51-54 
——— 4 per cent. Mortgage Debentures, Red., 1-1, 7000 .. . 54 per cent, Deb. Stock, Red. ...... ö 100 . {4м xd 
Underground Slectric Railways of London, 5 per cent. — 4 per cent. Deb, Stcck. Rad. l. 100 .. 100106xd 
Profit-Sharing Secured Notes ............<5.+...ә.,., T oo 89 91 Oriental Telephone and Electric Company ....... 1 А 14-13 
Waterloo and City, Ordinary оооооо % % %% %% % %% % %%% SABE о о 100 ee 160-1C3 — 6 per cent. Cum Pret. 6 „ % „%%4 %% %% %% %%% „%% „% „„ оо 1 14-1 
TRAFFIC RETURNS AND ACCOUNTS РОВ ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or Miles of 
soak: d single track Accounts for past year. Coët 
ове ОМ ERI CENE ees a, ae Op Beceipts per | — 
ding Current Total | Passengers | Car miles | Pas- , Car | Mile of mile. 
- | HS | po Ne | year. EA | 1905. | Binding ceceipta| carried. run. e'nger| mile. | track. | 
: - 
А e F 8 e £ d. | 4. g d. 
Aberdeen Corporation ..........|Dec. 76| 1 227 | 1.279 | = 51 + 1,9676 354 | 25 May 31 64,071 | 15,530,361 | 1,379,723 0 88 |1114 | 8,512 | o 4b 
Ayr Corporation ............. BUE 170 191— 21 — 8 8 „ 15| 14,328 | 5,516 380 353,945 1 97| 1,830 | 516 
Baker Street and Waterloo Ry. . ., 29 8.195 — - = = = ET EM = = Z A = =: 
Birkenhead Crp ration ........ „ 9)| 907 951 | + 16] + 93% | 4555 45:55) March 31| 55,025 | 11,145,551 | 1,309,903 | 1°18 [10-08 | 2.3885 605 
Birmingham Orporation ......| — = = = = “2 | 2 „ i 17,135 | 4,709,798 266,526 86 |145 8866 | — 
Blackburn Corporation ........) 1 26 1,191 | 1,07) | + 12| +259 | ay) а . 5| 18,875 | 8,661,720 | 986,953 | 1°35 1189 | 2036 | 744 
Black pool Corporation „ 27 NI 43 | — t6| + 3,603 | 17| 17 „ 30 — = m "S үе. - = 
Blackpool: Fleet woud Tram. . 29 18) 25$ |- 3| + 3765 | 164 16, Oec. 30 $1,846 | 2,385,677 579,264 |328 13-19 — 77 
Bolton Corporation. „ 23] 203 | 1°75 | 138| + 6/7; | 43 | 10 | xarob 51| 35.766 | 20,205,196 | 2,161,130 |113 [10-63 | 2,394 | 6°14 
Bournemouth Corporation ...... „ 26| 1,442 | 1825 — $65; +10414 | 17 41 | 16:84 „ 31 55,276 | 10,058,288 | 1,121,623 132 |1183 | 5,296 | 719 
Bradford Corporation ..........| „ 29| 4 491 | 45'S [— 53%] + 6830 | 95 | 95 „ 318.088 | 37,108,000 | 5,055,592 | 1:172 10 927 2,596 | — 
Brighton Corp ration .......... „ 3 74) 905 — 165 — 1.70939 31 30,339 | 11,321,160 | 1 152,828 |106 [10-48 2,9147 8014 
Bristol Tramway Company......| » 23| 5432 | 5472 |- 40 — 514 | 514 | Dec. 51| 59,799 15.312.373 | 6.127.135 | — | — E — 
Burnley Corporation ............ „ 29 1.64 | 124 )+ 8 — 40 10 Merch 5| 57 932 | 11,032,703 | 1,197,772 |1:31 |1161 | 5,388 | 817 
Burton Corporation ............ „ 30 274 274 | — - 451 851 8 „ 51| 17.950 | 5,878,269 | 454,082 |107 | 921 068 | 676 
Cardiff Corporation ............ ES ж = а — 43363 26 „ 31/112.209 | 24,134,363 | 2,770,049 |1712 | 9:72 | 3,782 | 944 
Carlisle Tramways Company ....| „ 2 | 168 183 |- 15| + 10 | 85| 85| рес. 51 10,715 | 2,935.002 | 359756 | — |714| — | £18 
Central London Railway........| » 29 5,005 | 5781 |- 779) ~ 8255 | 6 6 s 31347,5988 | 44,875,547 | 1,281,214 |1:86 |65:110 57,851 80 
City and South Londdh Rallway | „ 39) 329 | 2933 | + 270) +191 | 64| ói e N - = == pe = 2 
Colchester Corporation ........| „ 26] 16) | 20 [- 5 — 8 | 7 | March 1 10,581 | 2,457555 | 50,788 | 97 |747 | 1,401 | 612 
Cork B. T. and L Company ....| .. 27) 455 512 |- 59} — 87 254| 151, Dec. 51 24,895 | 5,814,376 | 882,256 |10) |664 | — . 
Darwen Corporation „ 28 2:0 272 T 8) +4 2, 1% 723] Marcu | — 2 Ex ig bs 82 m 
Dover Согрогайоп.............. „ 29 159 IN|- 39) +1172) «4| 9| ., 31] 11,250 | 2,853,200 | 284,343 | 9 |949 | 2,500 | — 
Dublin and Lucan Kiectric K). „ 21| 97 | 107 |- c о-ы 1 ^| dao 3 558 403.51 110.738 | 3-79 |1378 | тма | 755 
Dublin U. JI. ., 28| 482% | 5,149 |- 57| +584 | 48, 47 517,489 | 50,050,949 | 7,077,372 |128 |907 | 5,691 | 556 
Dundee City Tramways .. .....| » 26| 3,066} 1(1! |+ 2 + 6.05 | 22 | 2! Мау 15| £0.151 | 3,085,398 1.005.911 :9с6 {1146 | 2-80 242 
Rast Ham Corporation .......... „ 49 234 885 — + 5.060 | 14 | 134 | March 51| 36,652 13, 689.658 863,816 | `64 110-18 | 2.994 | 679 
Glasgow Corporation 23| 6108 | 15659 | + 429) 441,674*| 794 | 73. Mav 351/756.480 195.767.519 17.945, 595 — {10°12 — — 
Gloucester Corporation ........ „ 2: 23 | ?95|- 32 — (0 | 15 | 9 | March 51] 15,466 | 2,902,077 | ‘663,595 | 99 | 658 | 999 |5:2 
G. N., Piccaiilly, snÁ I roymptos.| ,, 29 5,155 — = — x. = a 2 = ps = a = an 
Halifax Corporation ............ = — = — == à : 74,019 | 17,849,642 | 1,540,707 — {11°53 2,085 | 8-56 
Huddersfield Corporation veevess|. 909 29 1.3563 1,50 + 5) + 5, 88 35 35 : 3 69,938 12,838,150 1,666,262 1:24 9-71 1,923 -— 
Hull Corporation „ 29 2566 | 2374 |+ 192 + 3,8% 2825 4 312,651 | 27,102,921 | 2,910,698 |1 9 29 = = 
Шога Corporation .......... re ШЕ: — = = = 104 | 105 „ 31 = = Жый МЕУ Б, a аа 
Ilkeston Corporation............| „ 76 100 м |- 3|4 55| 9 9 _ _ " = "PEN _ Ре 
Kirkcaldy Corporation..........| ., 19 255 20) ＋ 33 — 71 71 May 15 11,586 3.526.652 | 419,800 737 |642 | 1,‹80 |6 22 
Lancashire Unite! Tramways ., 25 1°88 | 1,003 |+ 81| + 7,592 | 37 | 23 = " 2 - _ u КЕ 
Leeds 8 „ e| ve 29] 639 | 6190 + 5 = 84 | 89 | March 25/298,253 | 64,223,666 | 7,121,038 110 |1002 | 3,36) | — 
Leicester Corporation .......... » 29| 2,250 | 2520 | — es 42 | 42 Dec. 51| 26,011 | 12,039,252 | 1,229,507 |1 979| — 14 
Liverpool Corporation .......... „ 15] 10 467 | 10,237 | + 25| 415076 | 104 | 103 . 51/547,625 [116,692,663 12.166.419 to - m 
Liverpool Overhead Ballway ....| „ 39| 1119 | 1,218 |- 129) — 5704) 665 | 657| тапе50| 81,302 | 11,171,865 | 1,024,275 үрле 25 = 
London County Council ........| ^ 15 | 25,211 | 12803 13,4 4325172| 98 | 46 a = E E 3 m = 
Lowestoft Corporation .......... — — — e — 6 6 | Sept. 30 14,511 | 5,128,867 | 359,435 |108 | 958 | 2,638 | 648 
Maidstone Corporation ........ = — — — — 2 2 | Maroh 51| 4,740 850.121 | 112,227 |133 П015| 2,370 | — 
Manohester Corporation ........ , 21 15:9 | 13,139 | + 469| +39785 | 149 149 „  51|331,956 |126,900,875 
Metropolitan District Baliway..! , 7.525 7.570 — 247| 413,07) | 2€ | а 2 dn 3,875 14,123,124 |119 1075 | 4,299 | 698 
| | 
Metropolitan Railway .......... „ 80 15925 | 17,795 | -1871| 58.0 т т | — | _ " = EM IE 
Nelson Corporation „ 29 145 120 X 3 :6 23 22 „ 31! 6,159 | 1.9°2,647 206,558 82 |714 | 2,239 | — 
Newoastle-on-Tyne Corporation. ,, 22 4.133 | 4.067 |+ 65 41110 | % | 50 „ 31197,849 | 43,069,934 | 4,326,152 |107 110-8 | 5,957 
Newport (Mon.) Corporation ....; „, 2) 661 61 ＋ 10 +1923 151 — » si 39.356 | 7,252 535 785,435 — | 9-29 = 64 
Oldham Corporation "Tm — — — S = 34 3 " 25 65,555 15,466,245 1,504,740 1°16 11045 1,886 ы, 
Portsmouth Corporation „ 29| 136| 1409 |- 95 + 252) 287 28 31 95,702 | 19,625,329 | 197,499 1 _ Nx 
Reading Corporation........ Pis ы 2 680 68,|— Ll + 486 | 33| 33) ik и — T А гї? 1163 = = 
Rochdale Corporation .......... . 29 887 90|- 5 — 2129: 64 Ii 14,881 | 2.837,110 386,547 |124 | 924 | 1,102 | 7-98 
Rotherham Corporation. — — — — 9 8 „ 31 23,509 | 5.251.472 | 595054 |107 |955 | 2612 | 1-49 
Salford Corporation „ 31| 3,510 | 4,310 |- 820] + 5,912 702 | 708 , 91214111 | 39,213,560 | 4,884,590 * = 
Scarborough Tramways Co. .... — — — = — 413 4 Á = ~ I 128 10-29 = = 
Sheffield Corporation .......... „ 30| 568 | 5,591 | + 57 415,125 | 359) 34 „ 25 240,555 | 63,952 285 | 6,049 899 905 | 9-543 653 | 6477 
Southampton Corporation ......| „ 26 856 954 l- 77) + 44] 18 | 18 ^» 81 49.365 | 9,294,771 1.108,59 127 1102 8.88 22 
Southend-on-Sea Corporation....| , 12 246 235 13 4 1,036 9 9 „ MX — = 2 _ a = __ 
Stockport Corporation ..........| — = = s 2 25 25 „ Slj 38,552 | 6,766,031 1.027,73 — 923 — |475 
Sunderland Co tion ........ „ 79 1.545 | 13593 — 14|+ 3,113 | 2) | 20 „„ 31 64,858 | 15,364,463 | 1,495,685 1004 1036 | — | 6°37 
Swindon Corporation ..........| 26 174 — = — 4) | 44 „ OL; 4,937 | 1,515,757 102,751 | 0-87 [1155 | 1,37 
Wallasey U.D C. O. „...| „ B| 718 695 |+ 25| 4 1,767 | 11°35 | 11:35 31 33,768 | 7,412,981 | 778,851 |130 111-94 7-64 
Warrington Corporation ........ — — — — "Е 9 7 : 31 17,57 4.418.225 405,563 3 5,87 iH 
West Ham Corporation „, 27 2,54 | 2295 |+ 9| 417,651 |14 - 58 — | 15,773,742 | 1957165 | | — E А 
Wolverhampton Oorporation.... , 19] 851 760 |+ 71 1,770 | 20 — А st 41,905 | 8, 47,066 | 910.338 [17 |20:583) 2,052 
a 


ө 1000 ос steam (rains — (And 98 miles of luterlacing track, a TrAm mile. b Per mile of single track, AHalf-yeer's figures, Double track, 


down pressure is considerably less than we should expect 
on this basis. This is explained by one or two theories, 
but space forbids discussion here. The curve Fig. 1, 
pubhsbed by the Dielectric Manufacturing Company, 
showing disruptive strength of solid white mica, illustrates 
this point. 

The curve Fig. 2 shows well the effect of temperature 
on transformer insulation resistance. In this case the 
insulation was: chiefly by the use of paper coated with 
insulating varishes. The curve demonstrates the need for 
ethcient cooling arrangements. Often we get an improvement 
in the insulation resistance with rise in temperature. This 
is almost alwavs due to the material drying. The true 
Insulation resistance generally decreases enormously as the 
temperature increases. This fact is well shown by curve 
m Fig. 3, which has been obtained from a sample of plain 
cotton. duck. The ability to withstand rupture is but 
„опу impaired by increase of temperature. Dry material 
has an appreciably higher breaking-down pressure than the 
same material in its ordinary state. 


O. ol dos „ K Jiu. 
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Plonths beluee "n Insulating y esting 
Fic. 4. 


We now come to the question of durability or ageing. 
Until recently this question has been much neglected, but 
the return of machines to the factory due to breakdown 
through defective insulation after several months of use 
has compelled attention, and has and will further modify 
the Insulating varnishes and materials of the future. The 
oe curves (Fig. 4) show ina general way the influence 
мл ire on varnishes. Here, although varnish В is less 
ue “ctory as an insulator than A when new, yet in the 
10 arial it is decidedly the better of the two. An almost 

Pie ле effect of ageing is to cause the varnish to become 
Slee and this in itself is often the cause of breakdown in 

ical machinery. —AMBRUIN, 


I UE. fo No. 0.2.5 (awarded &. ). —During the last few 
mato, ite f has been written on the subject of insulating 
it , 3 but it is diflicult in fact, impossible to speak 
fur „ helene of any substance until it has been in use 
IN ner of vears. It is often the case that an 
“fy IU v. Suitable preparation develops in practice very 
ae “eets. Again, what may be good in one position 
lea 1 8 itable for another. Take, for instance, 
ping! fil»ro If kept dry it is a capital insalating 
„the hias considerable mechanical strength, and is not 
due: rae ett ure, however, quickly spoils all these good 
[pls Khe varnish that was at one time universally 
tila ed . Shellac dissolved in methylated spirit ; the 
kine this varnish are that it dries very brittle, thus 
T lew” arac<d allowing moisture to enter, and vibration more 
pis TN ы kly reduces it to powder Some electricians 
eneh che | il with the shellac varnish, also adding some 
"Pied i pes ы. This when intimately mixed and carefully 
iy. in is improvement on shellac and methylated spirit 
ere. 5 case, before applying a varnish to cotton- 
Son: aped © -all moisture should be driven from the 
M uo. P rat the varnish may soak well in. Unless саге 
Се varnishing, the result may simply bo a shell of 
“he кз medium outside the cotton, that breaks away at 
teparation Оса. It will be evident that any acid 
"t. plo vel, К Hd be at once discarded; if such be 
Weir e n Of copper are certain to be formed, with 
tant evils, The writer bas seen very satis- 


а 
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factory results obtained from the use of bitumen dissolved 

in turpentine. This must be used hot, as it is too thick when 

cold for convenient application. If bitumen is employed and 
the mixture well soaked in, it does not dry hard and crack 

like shellac, but has an appreciable pliability. It forms a 

very suitable varnish in damp situations. With this 

bitumen one cannot get tho“ infinity“ insulation so easily 
obtainable in the testing-room with shellac - varnished 
armatures, but the comparatively low insulation resistance 
is maintained under conditions that would result in 
disaster with shellac varnish. When an armature has 
been soaked in hot bitumen varnish, on running a great 
quantity is thrown off by centrifugal force ; after one or 
two runs a coat of black varnish will improve the outside 
appearance. For slots undoubtedly the best medium is 
mica; all dangerous parts of winding should be well 
protected with strong linen tape. Presspahn is a useful 
material, but should be well impregnated with linseed oil. 

At one time a favourite substance was asbestos millboard. 

The millboard was soaked in water, and when plastic 

moulded round spider or in slots, where it dried and 

retained its shape. It is, however, dangerous in any but 
perfectly dry situations. Tapes, cloths, cte., which are 
coated with indiarubber preparations should not һе 
tolerated for armature insulation. It is only a question 
of time, generally very short, before they deteriorate. For 
exposed cables, one or two coats of good paint forms a 
good protection; in some positions the cables may be 
given а good coating of tar. There are a number 
of good varnishes now on the market, some of them 
being preparations in which the main constituent is some 
form of paraffin, but to enumerate these would be out of 
place here. For particulars of these varnishes the querist 
is referred to the advertisement columns. There is an 
excellent article оп the subject of insulation in the ler- 

trial Engineer for Sept. 16, 1904.—M. M. 

Question No, 974, In large systems of compressed-air mains, such as are 
used inshipbuilding yards, dock yards, ete., there is a loss of efficiency 
due to the cooling, and, therefore, contraction, of the air after it 
leaves the compressor and before it reaches the tools. To over- 
come this loss of efficiency, reheating of the air has been success- 
fully employed. Describe in detail any method which has been 
adopted for reheating the air at the various points on the system 
where the tools are in use without requiring the constant atten- 
tion of an attendant, and particularly any electrical system which 
could be employed on continuous-eurrent mains. The initial and 


working cost of the system should. be mentioned and. the saving 
etleeted. 

Best Answer to No. 9.24 (awarded 105. ). The loss of 
efficiency in compressed-air systems observed by * Pneu- 
matic” has been the subject cf a considerable amount of 
investigation and experiment. Looking at this matter 
from the standpoint of an clectrical engincer, we must 
assume that the tools to be operated have a reciprocating 
motion, and that, consequently, compressed-air motors 
offer more satisfactory motive power than electric motors. 
This remark applies particularly to boiler-shops, shipbuild- 
ing yards, and certain classes of mining operations. 
Unfortunately, the advantages of compressed air for 
operating certain tools are to a large extent negatived 
when the power has to be transmitted over a considerable 
distance. In certain large Continental plants great diffi. 
culty has been experienced owing to the enormous loss of 
efficiency due to the expansion of the air and consequent 
cooling. 

It is difficult to offer “ Pneumatic" very satisfactory 
advice, because he does not give the exact conditions under 
which the plant in question is working. Satisfactory 
heaters employing coke or gas firing, exhaust steam, or 
clectricity have been devised, and are working well in 
different parts of the country. If electric power is used 
for driving the compressors, the best solution that I can 
suggest is to group tlie tools and provide each group with à 
separate motor and compressor. Їп this way the full 
benefit of electricity as the most economical method of 
transmitting power will be taken advantage of, and long, 
expensive, wasteful compressed-air mains will be entirely 
unnecessary. Moreover, should only one group of tools 
be required for an overtime shift or for some other special 
reason, there will not be the wastage that would occur if 
the large compressor had to he run under most uneconomical 
conditions, 


96A 


—— — —— — — — 


THE ELE 
Assuming, however, that there is no alternative but to 
use some system of reheating, ‘ Pneumatic, with the 
information at his disposal, will have to decide for himself 
whether it would be more expedient to use coke, gas, 
steam, or electricity. Roughly speaking, it may be said 
that by reheating up to 350deg. F. an increased efficiency 
from about 20 to 40 per cent. can be obtained, and it 
is obvious that the heater must be placed as near as possible 
to the group of tools which are to be supplied. It would 
be impossible to give a detailed description of the different 
kinds of heaters that are in use in the limited space at my 
disposal, as every case practically has to be considered on 
its own merits. Coke is messy, involves cartage of fuel 
and considerable expense in the way of attention and 
maintenance. Exhaust steam is rarely available at the 
points where the power is required, and long ranges of 
steam-piping are out of the question. (ras and electricity 
have the advantage of being comparatively clean, and 
require little or no attention. Automatic stokers might, 
of course, be used in connection with coke heaters, but the 
initial outlay is usually prohibitive. The heater itself is 
usually very simple in construction, consisting of a suitably 
arranged cast-iron box, fired either internally or from 
beneath with gas or coke. Where steam is used a number 
of steam-pipes are passed through the box, and in the case 
of electric heaters the box is fitted with suitably mounted 
cast-iron grids, through which the current is passed. 

I may mention incidentally that very large economies may 
be effected by the use of two-stage water-cooled compressors, 
and by employing a return main for the exhaust air.— 
COMPRESSOR. 


Answer to No. 924 (awarded 7s. 6d.) ——One of the 
principal disadvantages arising from the use of compressed 
air as a motive power is due to the loss of efficiency when 
the power has to be transmitted over a considerable distance. 
Advocates of compressed-air systems have devoted con 
siderable attention to this point, and it is claimed that the 
efficiency of modern plants with two-staye compressors, 
return mains, and vibrating devices may be anywhere 
between 60 and 75 per cent. With the first two of these 
methods of improving a plant we are not concerned, as the 
querist has doubtless taken these factors into consideration. 
If the air is more or less isothermally compressed to start 
with, there cannot be very much radiation from the mains, 
and the use of heaters at the point where the power is to 
be used is somewhat of a refinement. Experiment shows 
that heating from, say, 60deg. F. up to 370deg. F., the 
efficiency may be increased as much as 40 per cent. The 
heaters must be placed as near to the work as possible, 
and the various methods of heating may be briefly summed 
up as follows. 


Coal or Coke Heaters.—If an abundant supply of cheap 
coal or coke is available, this method is probably the best, 
and is the one that I would commend, but with a certain 
amount of reserve. The smoke and mess may be 
undesirable for certain classes of work, and the labour 
involved in repairs, cartage of fuel, and attendance involves 
expense that is а set back to the undoubted economies 
achieved in other directions, for it is asserted that coal 
used in a heater is about four times as efficient as the same 
quantity of fuel under а steam-boiler. Most heaters are of 
simple design and construction, and are built of iron cast- 
ings, which may be taken apart for inspection and cleaning. 
At the base of the chamber is situated the fire-grate, and 
the compressed air passes round the sides of a central 
flue. The latter is fitted with suitable baffle plates so 
that as much as possible of the available heat may be 
utilised. 


Steam Healers.— These сап only be used economically 
when a supply of exhaust steam is to be had, which is not 
very often the case. A rectangular iron chamber is fitted 
with rows of tubes connected to the engine exhaust, and 
through these the air is forced. | 

Gas Heaters.—The possibility of using gas heaters depends 
upon whether an abundant and cheap supply of gas is 
available. In principle they are identical with the coal 
heaters described above, but they have the undoubted 
advantages of requiring less attention and being much more 
cleanly. Gas heaters are usually similar in construction to 
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coal heaters, the chimney being dispensed with and a 
number of gas-jets substituted for the fire-grate. 

Llectrie Heaters, — Although the initial cost of an electric 
heater would be about the same as that of the other 
patterns, the running expenses are very much higher, due 
to the large current consumption. When one remembers 
that the heat to be obtained from an electric current repre- 
sents 5 per cent. or less of the heat required to produce it, 
there can be no doubt that electric heating under ordinary 
conditions is not practicable, even assuming that all the 
heat generated by the current is absorbed by the com- 
pressed air. From the point of view of cleanliness and 
facility of control, electric heating easily holds its own, but 
this argument carries more weight in a drawing room than 
in a works. As far as arrangement goes, an electric heater 
is similar to a steam heater, with the difference that iron 
grids replace the steam-pipes. The grids must be suitably 
insulated from the frame with mica or some other heat- 
resisting material, and they must be placed as close together 
as possible, so that the air will not tlow through them too 
freely.— X. | 


Answer to No. 924 (awarded 6s.).—The use of com- 
pressed air is rapidly spreading in boiler shops and ship- 
building yards. Several years ago great hopes were enter- 
tained of electrically-driven portable tools coming into use. 
Drills driven by means of a flexible shaft from a motor 
supported on a light truck, that could be easily wheeled 
from place to place, and connected to the supply mains by 
a flexible cable, rock drills driven in the same manner, and 
various other electrical appliances were brought out and 
introduced in many works, but have fallen greatly into 
disuse. "This, however, need not grieve the electrical man, 
as motors are being extensively used to drive air-com- 
pressors. In some cases these motors run at constant speed, 
and if the air is not used as rapidly as it is compressed, it 
blows off from the relief valve of the air-compressor tank. 
In other cases the speed of the motor is varied by means 
of an automatically-controlled shunt rheostat. А small 
cylinder is connected to the air-compressor tank, and a 
piston in this cylinder is moved up or down by the amount 
of air pressure acting against a spring. To this piston rod 
is attached a contact arm which makes or breaks the 
circuit of a solenoid, which in turn acts on a plunger con- 
nected to the shunt rheostat. A dash-pot is fitted to the 
plunger to prevent too rapid a motion of the rheostat arm. 
This automatic arrangement effects a considerable economy 
of current. When the pneumatic tools demand a large 
supply of air the motor is speeded up and compresses air 
rapidly, and when not many tools are in use the motor is 
slowed down and takes considerably less current, as it is 
compressing air at a much slower rate. 

In long lengths of piping conveying the compressed air 
to the spot required there is a considerable loss due to the 
cooling and consequent contraction of the air. The writer 
would recommend that, instead of reheating the air at the 
distant points (there 1s no economical electrical method of 
doing this to his knowledge), the air should he compressed 
at the different points where it is required. It is far more 
economical to transmit electrical power to a distant 
portion of the works than to convey pneumatic power, 
as so much is lost through leaky joints, besides the 
loss due to cooling. Instead of compressing the air at one 
point and distributing it to the different centres where 
pneumatic tools are used, fix motors connected to air- 
compressors at the actual centres, and thus avoid long 
lengths of compressed-air piping. Probably distributing 
mains are already carried to every part of the yard or 
works, and thus no fresh cables will be needed. Further 
economy could also be etfected with this system by stopping 
several of the motors altogether in the event of pneumatic 
power not being required at several of the points. 

It is easily seen if there be a leakage in any of the air- 
compressor pipes. Turn off all the taps on the pneumatic 
tools and switch off the motor of the compressor. Notice 
if the pressure falls rapidly in the tank containing the air, 
and if it does, the leak is easily located to a particular line 
of piping.—W. А. T. 


[Other replies to Question No. 924 will be given in our 
next issue.—ED. Е. E.] | : 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY | to facilitate the lighting of the burners are provided in the 


PRACTICAL MEN. 


It don hast k owledge, let others light their candis at it. 


Under this heading we insert questions of a practical 
character relating. to centralstation working, tramway 
veridertakings, construction work, and electrical finance. 
Foor each suitable question we offer one shilling, and for the 
Ft solution of any question we offer fen shillings, We 
alao give лее |alünags for every other answer we print. The 
arewan to any problem should be sent within ten das 
atter the same has appeared. The replies should deal 
«oncisely with the points at issue, and should not exceed 
u'en? опе thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 


We wonld call the attention of our contributors to the 
tect that the neatness of any sketches (which must be in 
oma) sent in is considered when marking the relative values 
ef these answers. All formule should be carefully written 
tas present mistakes as to symbols, and all loose sketches 
“Баю be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
~ Ut at any time. 

QUESTIONS. 


. What mw the mason for yuttapercha-covered lighting: maius, in 
wet а very sound condition, breaking down when continuous 
current at 140 volts is applied to them, although they will take 
в. гта current at the same voltage and about 40 periods 
satista Дону! The load is less with the continuous current than 
with the aiternating, the former being used during the daytime, — 
M. 6. Twernte. 


Pour retatinjz magnet. three-phase alternators аге excited. from 
гере drive елене. It is desired, for special reasons, to excite 
ene mariane from a steam-driven exciter, by special connections, 
tae armatureot the rope-driven. exciter being e Is 
1 пе essary For the exciting current from the steamc-driven. exciter 
to Мез the same way round the magnet poles as before, or is it 
1. . terial? The alternator which is excited. from the steam 
eatr is to be synchronised, and to work in parallel with the 
otter thre machines; —J. W. A. 


ANSWERS. 


"ut “# м? . V „ „ " | , * " 
Л. In large systems of compressed-air mains, such as are 


Чаа Уард yards, dockvyards, ete., there is a lossof efficiency 
Je Vo the ng. and, therefore, contraction, of the air after it 
eaves the nene and betore it reaches the tools. To over- 
1 this loss of. efficiency, reheating of. the air has been success- 
t. NV Deseribe in. detail any method which has been 
d е "d It reheating the air at. the various points on the system 
en с tools are in use without. requiring the constant atten- 

"ан attendant, and particularly any electrical system which 
NL empleved on eoutinuous-current mains. The initial and 
UR! set e the system should be mentioned and the saving 
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TIC Ply No, H (awarded 5s, ). The reheating of com- 


bebe PUT before it reaches the air-motors can be ассош- 
array, means of gas and electricity, each system being 
4/as to dispense with constant attention. 


Mey / * ° * * 
fet. The usual practice in cases like the one 
711 thie question is to reheat the compressed air 
F pear te the air-motors to a temperature of about 
„ „ ne gas method to effect this is represented in 
UE te ww hi ole apparatus is enclosed in a cast-iron box 
Эм Е àz3*À zampe dime: sions. As shown, this box has 
ijo Оё licd Which can be removed when required. A 
va lon v h t . * . е . 
аар EE — rm piping is introduced into the box, as 
m Pn his S il being au integral part of the compressed- 
a , 79 ДЪ E E . . 
SUUS а S ts ra. The connections of this coil to the air- 


ү re m: . | 
b. 8 D 1 les zat the points shown in the diagram, the coil 
ap Up ry сањ tended to the bottom of the box. The actual 
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* bri реа «эт у Bunsen burners, a multiplex form 
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ie: ix : m .: 
ey letra ge uscdat B (ride Fig. 1), and several simple, 
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Ut the wer fal, burners being fixed immediately under- 
‘Vos 9 сөз 1 « »f З А " в * 
ET piping. The box should be lined with 

% C0 two 


M RE livers of asbestos, whilst the effectiveness of 
\ AT — . а . 
F 5 Ex j 15 considerably enhanced if asbestos is 
VE trf: fe Й . . M . " 
i %%%, in the interior of the coil above the 
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р: Mr qaa the box. X number of air holes is 
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бе] should. %, however, be filled with 
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Ded m soe hig of the box, and holes to admit air and 
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Peat есеп should be made for an efficient 
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sides immediately opposite to the burners. The multiplex 
burner is so arranged that it can very readily be taken out 
if required. The whole forms a compact piece of appa- 
ratus, and, further, requires little or no attention after it 
has ouce been set working. 

Electrical M. Had. The details of this method are 
somewhat different from those dealt with in the preceding 
paragraph. In this system a cast-iron box and a coil of 
piping as above are required. Round the piping, however, 
as shown in Fig. 2, first а layer of asbestos —the thinner 
the better—then a coil of copper tape of suitable dimen- 
sions, then another and thicker layer of asbestos, and, 


ain 


СЛ 


1; 


2445 


b do „ 
Фаз с м 


т 
а о 4 


| 
| 
| 


РР 


— — 


someone 


—— — —— — ᷑ — — pete е фр 
2 
— — 


. aa- 


Fie. 1. 


finally, thin binding wire is wound. This, as a whole, 
can then be placed in the box, this latter being completely 
filled with asbestos. The size of the copper tape will 
depend upon the voltage of the system and the amount of 
heat required in unit time. The two free ends of the tape 
are connected to terminals in the main circuit, or to the 
bars of a пз board. The inclusion of a rheostat in the 
heating circuit admits of a facile variation of the amount 
of heat generated in the copper-tape coil. 


In regard to the question of initial cost, there is very 
little difference between the two methods. Concerning the 
working cost little or no reliable information can be given, 
as much depends upon actual requirements. It may be 
stated as a broad principle, however, that, given equitable 
charges for gas and electricity, the latter method is the 
cheaper because it is more efficient. — TECHNE. 


Question No, 925, In the design of three-phase core-tvpe transformers, 
in Which there is one e re with three пря, one limb сораг 
the primary and secondary windings for one phase, the following 
method is adopted. The output, current, and voltaze for one 
„ase is calculated, aud this one phase is designed, the other tuo 

| ay made similar to it. [n the design for this one phase, what 


ЗЗА 


is the correct length of iron path to be taken in working out the 
magnetising current! 

Best Answer to No. 925 (awarded 10s.).—Until quite 
recently it has been customary, especially in America, to 
use three single-phase transformers for transforming from 
one pressure to another on three-phase circuits. This 
arrangement has advantages, inasmuch as with delta con- 
nections the power supply will not be entirely crippled 
even if one of the transformers should become damaged, 
and, moreover, transformers wound for standard line 
voltages can be used. At the present time two and three 
phase transformers are being manufactured extensively 
both in Europe and America, but surprisingly little has 
been written about their design. By using polyphase 
transformers a saving in material is etlected, thus reducing 
the cost per kilowatt. Also a considerable saving in space 
is gained, because a polyphase transformer of given output 
takes up less room than an equivalent output in single- 
phase plant. Fig. 1 shows the general arrangement of a 
three- ба core-type transformer, and the primary and 
secondary coils, which are wound on the cores А, B, and C, 
may be connected either star or delta. The magnetic flux 
in the core follows the same changes as the currents, each 
core acting alternately as the return path for the flux in 
the other two cores. The iron is thus worked to better 
advantage than when three separate single-phase trans- 
formers are employed. 

Turning now to the question of design, we may assume 
that the core is of uniform cross-section. Unless the 
frequency of supply is abnormally low, it is best to work 
with small magnetic densities in order to keep down the 
core losses and magnetising current. For 60-cycle trans- 
formers the maximum value of the magnetic density may 
be taken from 28,000 to 355,000 lines per square inch, 
according to the quality of transformer iron used. On 
125-cycle circuits the density would be rather lower, in the 
neighbourhood of 20,000 lines per square inch, if a reasonably 
high efficiency is to be aimed at. As the iron is far from 
saturated at these densities, it is clear that the total flux 
will be proportional, in any part of the core, to the applied 
magnetomotive force. 


зж оғ JEU GE „к > 
*. 


i -e ———— 


i 
i 
| 
| 
i 
! 
I 
| 
| 
{ 
| 
| 
LOS 
c 


Fic. 1. 


The component of the no-load current that represents 
the current necessary to set up the magnetic flux may be 
obtained in the following way. Considering the limb A, 
assume a maximum density of 30,000 lines per square inch. 
Owing to the symmetry of a three-phase circuit when the 
current in A is at its maximum, currents of half this value 
will be flowing back through B and C. The density in the 
latter will, therefore, be 15,000 lines. In the diagram, 
therefore, each of the dotted lines drawn through the mean 
magnetic paths represents 15,000 lines of force, assuming 
the cross-section of the core to be one square inch. 
Reference to the diagram shows that the total magneto- 
motive force will be required to force 15,000 lines through 
a distance equal to four times a plus six times ab. This 
is equivalent to forcing 30,000 lines through 2 a.» 3 ab, 
Ав has already been explained, when the flux in A is at its 
maximum, the winding on А is providing half the total 
magnetomotive force. The latter, therefore, has to drive 
its maximum flux through a distance equal to pura) 
=а1+1} а). Fora density of 30,000 about 5:5 ampere- 
turns per inch length are required. The current may thus 
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be calculated. To this value must be added vectorially the 
current required for core losses, and the sum of these 
represents the total magnetising current. —THREE-PHASE. 


Answer to No. 925 (awarded 7s. 6d.).—The problem 
which “S. W. P." desires to solve is not a very difficult 
one, although at first sight it might appear to be rather 
puzzling. The current that the primary of a transformer 
takes from the line when its secondary is on open circuit 
is usually spoken of as the magnetising current, although, 
strictly speaking, it is the resultant of the magnetising 
current proper and the current that represents the energv 
necessary to supply the core losses. The former depend: 
upon the mean length of the magnetic circuit and th: 
latter upon the volume of iron to be magnetised. In the 
diagram I have roughly indicated the mean magnetic path 
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by means of dotted lines, and will proceed to calculate the 
magnetising current for the limb marked 1. We will 
assume a maximum flux density of B lines per square inch 
when the magnetising force due to the primary coil, 1, 
reaches its maximum value, Н. In accordance with the 
well-kuown property of a three-phase circuit, the magneto- 
motive forces due to the coils on 2 and 5 will each be 
equal to 1 H. Transformer iron is usually worked well 
below the elbow on the magnetisation curve, and, there- 
fore, the flux in any part of the magnetic circuit is directly 
proportional to the magnetomotive force. Hence we 
deduce that the magnetic density in 2 and 3 is equal to 


Referring to the diagram again, it will be seen that a 
total magnetomotive force, 2 H, creates a flux density, B, 
through the distance Р «a d e and a density 3 B through 
the distance e b 4 e f c b. 


Let x length of a d in inches; 
y = length of a b in inches; 
K =ampere-turns required per lin. length with a 


density B. 
Then 2 H=K [e A (? 2: 2 n] 
=K (277 y). 
Therefore, H= К (22434) 


2 


The value of K is ascertained from the magnetic tables 
which every designer of transformers should have at his 
disposal. Having calculated the magnetising ampere-turns, 
H, the magnetising current, is obtained by simply dividing 
by the number of turns in the primary coil. The volume 
of iron corresponding to the distance z + 14 y must be 
calculated in order to ascertain the core losses.— X. 


Answer to No. 925 (awarded As.). -The accompanying 
diagram (I.) represents the core of a three-phase trans- 
former, the dotted line representing the mean magnetic 
path of the flux. The length taken for calculating the 
magnetising current per phase is the length of the path 
а, b, c, d, а b being three-quarters of л b. The values of the 
flux density and the total number of lines used in the 
calculations for transformer design, are always the maximum 
values which these two quantities are expected to attain 
under working conditions. Now, the maximum flux density 
will occur at the same time as the maximum value of the 
magnetising current. Again, by the symmetry of a three- 
phase current, when one phase is at its maximum value the 
other two are at half their maximum values. Now, the 
Hux densities which are usually employed in transformers 
have a value of about 40,000 to 50,000 lines per square 
inch—i.e., the iron is worked so that it is nowhere near 
saturation, but on such a part of the saturation curve that 
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NOTES. 

Dick-Kerr Engineering Society.—By an unfortu- 
nate omission it was not stated in our last weck’s issue that 
tbe interesting paper by Mr. C. C. A. Hardie on “The 
Lodge Muirhead System of Wireless Telegraphy ” was read 
before the above-named society. The subject is another 
indication of the wide range of electrical matters in which 
the members of the Dick-Kerr Engineering Society take 
interest. 


Physical Society.—The next meeting of the Physical 
Nociety will be held on Friday, Jan. 25, in the physics 
laboratory of the Royal College of Science, Imperial 
Institute- road, South Kensington, when a paper will be 
read on “ The Strength and Behaviour of Brittle Materials 
under Combined Stress" by Mr. W. A. Scoble. At the 
eame meeting Mr. F. Twyman will exhibit a spectrophoto- 
meter, and Mr. K. J. Tarrant will show photographs of 
electric sparks. 

British Association, —The council of the British 
Association for the Advancement of Science have appointed 
the presidents of sections for the meeting of the association 
to be held in Leicester next year. ОЁ Section А (mathe- 
matical and physical science) the president will be Dr. 
«\. E. II. Love, Sedleian professor of natural philosophy in 
ford University; of Section B (chemistry), Prof. A. 
“mithells, professor of chemistry in the University of 
Leeds; Section F (economic science and statistics), Prof. 
W. . I. Ashley, dean of the faculty of commerce in Birm- 
tngham University; Section G (engineering), Prof. Silvanus 
Thompson: and Section L (educational science), Sir Philip 
Magnus. 


Municipal Wiring.— The ratepayers of the borough 
vf Maidstone have placed an effective check upon the 
«ctivities of the municipal electricity department. The 
latter proposed to undertake the wiring of and supply of 
fittings to consumers houses, but this proposition aroused 
mot only the protests of electrical contractors, but the 
""PPosition of an influential portion of the ratepayers, and, 
Consequence of threatened legal proceedings by the 
5 the Corporation very discreetly decided to abandon 
dg latest enterprise. They have entered into an under- 

‘Ng with Messrs. Hearnden and Stevens, and others, 
on yer of the borough of Maidstone, not to carry 
нА i trade or business of erecting, installing, or repairing 
http “Ses or buildings, for payment or otherwise, electrical 


quantitics applied for. Thus, in the case of Toronto, 
which has made application for a supply of 30,000 h.p., the 
prices quoted are £2. 16s. 7d. (minimum) and £3. 6s. 5d. 
(maximum) ; Hespeler, which proposes to take a supply of 
750 h.p., has been quoted £3. 16s. (minimum) and £4. 7s. 
(maximum). "There is also, in some cases, a ditlerence in 
the rates quoted to two municipalities proposing to 
take the same quantity. For example, London and 
Toronto Junction have each applied for a supply of 
10,000 h.p., and the rates quoted are, in the case of the 
former £3s. 10s. and £4. 5s. 6d., and in the case of 
the latter £2. 18s. and £3. 8s, minimum and maximum 
respectively. Slightly higher rates are also quoted for 
quantities less than those specified in the applications 
received by the commission. It should be mentioned that 
in each instance the price which we have given is for 
24-hour power, stepped down and ready for distribution 
to consumers, 


Explosives in Coal Mines. A new order relating to 
the use of explosives in coal mines has just been issued by 
the Home Ottice. The order is the result of a recent colliery 
disaster, where the shot-firers at the mine in question were 
very imperfectly acquainted with their duties as prescribed 
by the Explosives in Coal Mines Order, and the new order 
impresses upon colliery owners and mine managers the 
necessity for strictly enforcing the provisions of the Act. 
Attention may be particularly drawn to certain points in 
the new order which concern electrical shot - firing. 
Section 2 (Clause 4) provided that shots may only be fired 
by electricity or by a permitted igniter fuse, subject to the 
existing proviso as to the use of safety fuse in any mine in 
which inflammable gas has not been found within the 
previous three months in such a quantity as to be 
indicative of danger. Where the charge is fired by an 
electrical apparatus, the shot-firer (according to Clause ) 
must not use a cable for the purpose which is less than 
20 yards in length. He must himself couple up the cable 
to the charge, and may only do so before coupling up the 
cable to the firing apparatus. Should the charge miss fire, 
he must immediately disconnect the cable from the firing 
apparatus. Clause f provides that every electrical apparatus 
shall be provided with a removable handle or safety plug, 
or push button, which may not be placed in position ог 
operated until the shot is required to be fired, and which 
must be removed or released as soon as a shot has been 
fired. "These provisions are calculated to increase the safety 
of shot-firing in mines. 


` e and wires, nor the trade of letting on hire or selling The Lambton Collieries and Electricity.— With 
Ot or ad motors, stoves, lamps, cooking apparatus, fittings, | a view to effecting economies in the working of their pita, 
шие. Pplianees either directly or indirectly. They | and of increasing the output, the Lambton Collieries, 
мш, e to employ а canvasser for no other purpose than Limited, have equipped their collieries and works with a 


"pup, Obtaining consumers for electrical energy, and to 
MS ho Houses outside their own area with electrical 
Yy ` ot her than two houses now being supplied there- 


complete electrical installation, which has just been brought 
into operation. The installation is one of the most extensive 
in the country, and is the largest plant put down in con- 


t ; | 

rigs Сета idea ton of this undertaking all legal pro- | nection with the working of collieries. All the Lambton 
v thy 135221 11 st the Corporation have been abandoned, and pits, niue in number, have been connected, and the current 
han mgg f the incident cannot be considered other 


is to be used for lighting, hauling, pumping, aud coal 
cutting, in addition to working the coke ovens. The 
supply is being drawu from the public power station 
recently erected by the Durham Collieries Electric Supply 
Company, Limited, at Philade'phia, near Houghton.le- 
Spring, the ceutre of the Lambton Company's operations. 
The cables have been laid in the underground roads of the 


Satis f A= tory to all the parties concerned. 


Mh К<» ë Power in Canada.— An instructive list is 
ed y- the Canadian Electrical News, giving the prices 
y the HydroElectric Power Commission for electric 
{ © the 2] municipalities which have made applica. 
“tig Supply. The minimum and maximum costs at 
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“mm: the full amount applied for can be supplied by the | pits—right up to the face in some cases for coal-cutting 
! taa vary from £2. 15s. (minimum) and £3. 5s. | purposes. In instances where it is not deemed advisable 

я ) for ап estimated consumption of 15,000 h.p. | to carry the cables right up to the face, owing to the 
£j 15« 5 Of Hamilton, to £4. 5s. (minimum) and presence of water, and for other reasons, the current is 
Сам, of St иот) for 1,500 h.p. consumption, as in the | carried to air-compressors, and compressed air will be used 


Omas. The rates vary according to the for the coal-cutters in place of electricity. The installation 


38 


will also effect a reduction in the number of ponies used in 
the pits, the current being applied to the working of small 
haulage motors which have been erected, while another 
important feature is the working of the mine pumps, with 
capacities equal to 1,000 gallons per minute. In three of 
the pits the main haulage gears also are being worked 
by the electrical supply. The work represents, roughly, 
about 3,000 h.p. which the electric supply company is 
specially generating. The use of electricity for lighting 
purposes has caused the private gasworks of the company 
to be done away with, many villages, with their churches, 
schools, chapels, etc., to which the gasworks were the only 
available supply of lighting, being thus compelled to discard 
gas for electricity. 


Wireless Signalling.—A patent (No. 18,037) has 
been granted to Mr. V. Poulsen, of Frederiksberg, 
Denmark, for a system of wireless signalling, a descrip- 
tion of which is given in a recent issue of the (ficial 
Patents Journal. In wireless signalling systems in which 
a constantly energised transmitter is used, resonance is 
obtained in the receiving system by intermittently con- 
necting the wave-responsive device to the antenna circuit. 
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In the arrangement shown іп Fig. 1, one pole, b, of the 
coherer, I, is alternately brought in contact with the 
terminals, e f, of the antenna and relay circuits respec- 
tively. The antenna circuit may be connected to the 
coherer through a transformer, the coils, a, 1 (Fig. 2), of 
which are conductively connected. In this arrangement 
the pole c of the coherer is brought into contact with 
the contact, m, when the pole b is in contact with f. 
Fig. 3 shows the receiving coil, a, combined with a 
magnetic detector system, intermittent contact being 
effected between the points b, e. The arrow indicates 
the magnetised core of the magnetic detector. The inter- 
mittent contact may be effected by vibrating wires, tuning- 
forks, revolving interrupters, etc. 


Rubber.—One of the most important questions demand- 
ing the attention of the electrical engineer at the present 
time is that concerning the supply of indiarubber, or 
caoutchouc. For while the demand for this material has 
been steady, the supply has at times proved inadequate, 
owing to various causes, hence the interest with which the 
cultivation and production of rubber is regarded. Happily, 
there is little or no reason to fear a scarcity of supply in 
the near future, judging from the satisfactory reports that 

r each us from various producing centres. According to a 
eport sent by Mr. D. F. Wilber, the American Consul- 
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General at Singapore, to the Washington Bureau of Manu- 
factures, there is a great boom in the planting of rubber 
throughout the Malay Peninsula, iu the Federated Malay 
States, and Johore. It has proved a lucrative business in 
many instances for promoters, who have floated company 
after company until at the present time there are 18 
rubber companies owning plantations in the above countries, 
most of them being organised during 1904, 1905, and 1906. 
In the native States of Selangor, Negri Sembilan, and 
Perak, out of a total of 134,664 acres, 21,266 are now in 
rubber. It is estimated that a return of at least half a 
pound per tree could be secured from five-year-old trees, 
but calculations are not made on anything until the sixth 
year, when it is certain that rubber planted on good 
alluvial land will yield at least 110. per tree. Several 
millions of Para rubber trees have been planted in the 
Federated Malay States during the past five years, and 
experimental tapping of these older trees has proved satis- 
factory. As much as 121b. of rubber has been extracted 
in two years from a tree 13 years old in the Penang 
gardens without any injury resulting, although the soil in 
that particular place is not considered favourable for rubber 
planting. There is quite an amount of the lower-gradc 
rubber produced in this section, but planters are now 
paying more attention to the better grades, and the next 
few years will show a large increase in the output of Para 
rubber. The Malay Peninsula seems to be an extremely 
fertile field for the production of rubber, for it has been 
estimated that within the next seven years the total 
exports of cultivated indiarubber from Ceylon and the 
Federated Malay States will reach between 10 and 15 
million pounds annually, and that after 15 years they may 
exceed the exports of the so-called wild rubber from 
Brazil. 


Incandescent Lamp Tests.—Some interesting lamp 
tests were recently conducted by Prof. L. B. Spinney, at 
the Iowa State College, for the purpose of determining, 
among other things, the care with which commercial lamps 
are manufactured and selected. The results of the tests, 
as published in the Electrical World, show how indifferent 
methods of manufacture and testing may injure the 
average quality of a product. Over 1,000 lamps, repre- 
senting 32 different makes, were studied. These lamps 
ranged in rated candle-power from 1 to 50, in rated voltage 
from 50 to 225, and in rated consumption from 3'1 to 
4 watts per candle-power. The majority, however, werc 
rated 16-c.p. lamps. The lamps were secured through the 
co-operation of 41 different electric light plante or light 
users, 38 of these being located within the State of Iowa. 
The tests made included tests for initial mean horizontal 
eandle-power, initial power consumption, and vacuum, and 
large variations were shown. Out of 378 16-c p. lamps 
rated at 3'5 watts, numerous examples of 12-c.p. and 
20-c.p. lamps were found with a power consumption ranging 
from 50 to 65 watts. No more than 62 per cent. of the 
16-c.p. lamps tested were well selected, while of those sub 
mitted to the vacuum tests 76 per cent. were found to boe 
properly exhausted. The fact that about one quarter of 
the lamps tested should be found improperly exhausted 
discloses an unsatisfactory state of affairs. In this country 
we have also suffered from lack of uniformity in the pro- 
duction of incandescent lamps, and the inquiries of the 
various committees have clearly revealed the fact that low 
first cost is not the chief essential in a lamp, and that this 
invariably exists in place of durability and soundness. If 
purchasers of lamps would more strongly insist upon pur 
chasing lamps on a more scientific basis as regards light, 
candle-power, and efficiency, manufacturers would speedily 
fall away from their lax practices and more carefully 
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classify and select their lamps. Prof. Spinney savs that 
th. carbon filament is destined to give way in the near 
future to hlaments of higher efficiency. Consumers have 
teen taught.“ he saya, “to expect larger returns per kilo- 
watt hour paid for, and central-station managers realise 
that successful competition with other modern illuminants 
is fast becoming impossible with old-type lamps. The 
pressures coming from these two sources act in the same 
efireetion, and the demand for a high-etticiency incandescent 
Limp has become imperative.” 


Electrolytic Production of Sodium. A patent 
has been granted in. the States for an improved device for 
the production of sodium by electrolytic means The con- 
etruction of the cell is shown in the diagram, with the 
anode compartment in the centre in form of a rectangular 
frame, 4 5, with graphite anodes, 9. On each side of the 
anale compartments a cathode compartment is provided in 
form of a rectangular box or bell, 13, containing the iron 
cathode, 14, the lower surface of which is slightly inclined 
upwardly from the sides towards the centre and towards 
oue end. The middle portion of the bottom of the elec- 
t rolvtic cell (opposite the anode) is raised somewhat above 
the level of the two end portions (opposite the cathodes). 


The electrolyte, 17, in the two cathode compartments is 
fused sodium hydroxide. The electrolyte, 6, in the anode 
compartment is fused sodium chloride, while below the 
€.ectrolytes in these compartments a layer of fused lead, 
27, is pre vided, which acts as a bipolar electrode and 
Prevents the electrolytes in the anode or cathode compart- 
ments from mixing. The chemical reactions are exactly 
the same as in the Ashcroft process. In the anodic com- 
partment chlorine is set free at the anode and conveyed 
^WAV through 12, while sodium is set free at the lead, 27, 
aud alloys with it. When this lead-sodium alloy has been 
со to the cathodic compartments, 17, the sodium 
а mto (ће sodium-hydroxide electrolyte, and metallic 
эз lium i set free at the cathodes, 14, and is recovered. The 
dium Ydroxide is not consumed. To circulate the lead- 
twente ied between the anodic and cathodic compart- 
tatios e two plungers, 22, are put into а reciprocating 
Phen P In the cathodic compartment bells, 13, an atmo- 
ОТА 4itrogen or hydrogen is provided to prevent any 
Prey, ОЁ the metallic sodium which is set free. To 


1 1. "У Shortcoming between the cathode, 14, and the 
sel the cooling pipes, 18, are provided, which extend 
LU 


АН aTOuUur d the bell just below the surface of the 
elo Уе. E 21 this way the electrolyte just around the 
Ppe is solidified and made a non conductor. 


Ui ticity in New South Wales.—Two interesting 
don E. ha been published by the Engineering Associa- 
the Wwe Sewe South Wales, which throw some light upon 
ML teeing done in the interests of practical and 
MET ч; veal **Yigineering in the Australasian Colony. The 
the Pus er rn trace Nos. XII. to XIX. of the Proceedings of 
* van ration, and contain a number of useful papers on 
he о Engineering subjects. The large coaltields in 

F „ being rapidly developed, and a feature in 

унер еа is the part played by coal-cutting 
the MT D an address delivered by the president of 
с7а dt js stated that coal-cutting machines—in 
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some cases worked by electricity, in others by compressed 
air—are employed at most of the collieries, and that there 
is a great future for that class of machine in the State, 
The Jeffrey coal-cutting machine was described by Mr. 
J. W. Bragg in a paper embodied in one of the volumes. 
He said the choice of motive power lay between electricity 
and compressed air, and in mines where there was no 
inflammable gas, or where it existed in very smal] quan- 
tities, the use of electricity was decidedly advantageous. 
The initial cost was lower than for compressed air, except 
in gaseous mines, where the cables needed high insulation. 
Its flexibility for the transmission of power to all parts of 
the mine, and the greater facility for leading copper cables 
through headings and workings, and removing them when 
a district was worked out, gave more efficient results than 
did the employment of compressed air. In no case does 
the voltage of a mine electric installation exceed 550 volts 
at the generating station. Mr. James Shirra contributes a 
paper on “Modern Lighthouse Illumination.“ Mr. Shirra 
expresses the opinion that an electrically-lit station is 
objectionable, and he leaves the impression that electric 
lighting is being abandoned for lighthouse work. This is, 
however, far from being the case, as the electrical installa- 
tions at St. Catherine's, in the Isle of Wight, the Lizard, 
and other lighthouses round our coast testify. Mr. K. E. 
Forkel contributes а paper on * The Suction Gas Producer," 
tracing its development, and concluding that its application 
is more economical than the steam-engine. The author's 
results are not obtained from actual working, but from 
estimates, and this, of course, somewhat discounts the 
value of his conclusions. These would be perfectly true in 
eases where gas-producer plants replaced old-fashioned and 
out-of-date steam plants, but it can be clearly shown that 
with the use of modern steam plant a greater advantage is 
obtainable from the point of view of reliability, flexibility, 
and economy. Among the papers included in the earlier 
volume we notice one by Lieut.-Colonel P. B. Walker on 
* Australasian Telegraphs," but as this paper was written 
about 10 years ago, it takes no account of the more recent 
telegraphic developments in the Colony. 


Tramway Motor Troubles.—The unsatisfactory opera- 
tion of a motor is usually attributed to some defect in the 
armature or commutator. But many overlook the fact 
that the fields themselves may be the cause of the trouble. 
If proper attempts were given to the testing of fields, it is 
safe to say that those mysterious troubles of motors that 
battle solution would be fewer in number. Often attempts 
ure made to test fields with a voltmeter and an ammeter 
while they are in the motor, but these tests are frequently 
unsatisfactory because insufficient current is used to get an 
appreciable voltmeter reading, or the current is not allowed 
to flow a sufficient length of time to heat the fields 
thoroughly. When possible, coils should be tested while 
clamped in position in the motor, but if this is not possible, 
and they are tested on the floor of the shop, pressure 
should be put on them when the readings are taken. In 
addition to the drop of potential method with direct 
current, fields may be tested when out of the motor by 
means of a transformer. A special transformer is required 
built in such a manner that the field to be tested may be 
slipped over a core and be made to serve as the secondary 
of the transformer. A short-circuited coil in the field 
makes itself evident by an increase in the primary current, 
by the heating of the field, and by the sound given out 
from the transformer. As with direct-current tests, it is 
best to apply pressure to the coil in order to develop any 
shorts that would occur if the field were thoroughly heated 
and clamped in position in the motor shell The Street 
Ii ail ea Journal notes that several field-coil testing devices 
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especially adapted for testing fields while they are clamped 
in the motor have been developed within the last few years. 
When properly used, these devices, says our contemporary, 
usually give good resulte, and the teste are made in a very 
short time. The machines are usually constructed on the 
principle of a Wheatstone bridge, a telephone or a galvano- 
meter being employed to indicate when the known resist- 
ance is equal to the resistance of the field being tested. 
When the testing of fields is begun in shops in which it 
has not been carried on before, records of all tests should 
be kept and the condition of the fields when torn up should 
be noted. By so doing, the proper resistance for a perfect 
coil may be obtained for each type of motor in use. When 
starting out, if there are no figures as to what the readings 
should be, the resistance of one field of the motor may be 
compared with that of another. The difficulties in obtain- 
ing satisfactory results in testing field coils are no doubt 
largely responsible for the general inattention given them 
when the causes for the faulty action of a motor are being 
considered. But as there is such a great likelihood of the 
fields being the cause of motor troubles, certainly more 
attention should be taken to ascertain their condition 
whenever the trouble cannot be located elsewhere. 


Transmission Line Support.—The Lucerne-Engel- 
berg transmission line, which extends from Obermatt to 
Lucerne in Switzerland—a distance of 16:7 miles—possesses 
certain interesting constructional details. The line—which 
is a triple 25,000-volt transmission line—runs along a 
steep, rocky mountain side by the banks of Lake Lucerne. 
The road extends along the foot of a wooded precipice, 
on the immediate side of the lake. The outer edge of 
the road is occupied by a telephone and telegraph line 
of some 20 wires, and it was necessary to keep the 
transmission line well away from these wires. Owing to 
the fact that the bottom of the lake falls away very 
steeply, it was impossible to set poles or towers any 
distance from the shore. The danger of occasional falls 
of trees or rock from the mountain side made it advisable 
to keep as far from the mountain side as possible. As a 
solution of these difficulties the construction shown in the 
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accompanying sketch, comprising cantilever supports for 
the transmission line towers, which carry the line some 
20ft. out from the bank, was devised. The structural 
features will be self-explanatory. The masonry foundations 
and anchorage is topped with a wall on the land side to 
protect the [pole against falls of debris from the hillside. 
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In order to reduce the number of these special towers, 
the normal span length of 200ft. was increased to twice 
this amount on the section concerned. The pole top used 
on this lineis also of interest. Two transverse steel channels 
riveted to the tower carry oak uprights at their outer ends. 
The insulator supports, of galvanised iron, are fixed to the 
uprights in staggered arrangement, with a spacing of 39in. 
between wires. On curves, iron guards, as shown in the 
drawing, surround the outer and bottom rows of wires. 


Publications Received.—We have received from the 
British Electric Transformer Company, Limited, Hayer, 
Middlesex, “ Whitaker's Almanac” for 1907, beautifully 
bound in padded sheepskin covers. The volume forms a 
most acceptable New Year’s gift, and the British Electric 
Transformer Corapany deserve every thanks for their 
generosity in sending such a useful work, got up in so 
elegant a style. The usual advertising pages have been 
detached from the almanac, and in their stead we find about 
half a dozen pages containing the names of the executive 
and council of the Institution of Civil Engineers, Institution 
of Electrical Engineers, Institution of Mechanical Engie 
neers, and the Incorporated Municipal Electrical Associae 
tion. The remaining pages contain a list of some of the 
more important power and lighting stations where the 
company’s transformers are installed and some of their 
well-known customers.— We have also received from the 
publishers, Messrs. King, Sell, and Olding, Limited, 
27, Chancery-lane, London, W.C., The Science Year-Book 
and Diary for 1907,” edited by Major B. F. S. Baden- 
Powell. (Price, 5s. net.) The astronomical, physical, and 
chemical tables are very concisely drawn up, and although 
these sciences monopolise the greater portion of the space 
allocated to the literary section of the year-book, electrical 
science has been by no means neglected, judging from the 
attention which it receives in the summary of progress in 
science. This latter feature is an innovation, for in former 
years “summaries of science” were divided under various 
headings and writtea by different authorities. In the 
present issue, however, these summaries have been com- 
bined into one general article, an arrangement which many 
readers will find of great convenience. The biographical 
section is fairly representative of workers in the various 
scientific circles. A portrait of the Right Hon. Lord 
Rayleigh adorns the front page of the book. It remains 
to be added that the publishers are this year issuing an 
abridged copy of the book specially bound without the 
diary portion, so that those who do not require the diary 
can get all the information contained in the first part at a 
reduced rate.— The London Master Builders’ Association 
Diary and Handbook for 1907,” published by Unwin Bros., 
Limited, 27, Pilgrim-street, London, E.C. (2s. 6d.), is a 
very valuable book in its class. It contains a good deal of 
general information for builders, a reprint of the ** Agree- 
ment and Schedule of Conditions of Building Contract,” 
and various Acts and regulations.— The December issue of 
the /r«nsactions of the Faraday Society (vol. ii, part 2), 
published at 82, Victoria-street, London, S.W., at 10s. 6d., 
contains the following interesting contributions: The 
Electrolytic Deposition of Zinc, using Rotating Electrodes,” 
by Dr. T. Slater Price and Mr. G. H. B. Judge; A Simple 
Form of Rotating Electrode for Electrochemical Analysis,' 
by Dr. F. Mollwo Perkin; “The Electrolysis of Aqueous, 
Acetone, and Pyridine Solutions of Thiocyanates " (part I.), 
by Mr. Stevenson Binning and Dr. F. Mollwo Perkin ; “Оп 
the Oxidation of Atmospheric Nitrogen in Electric Arcs," 
by Prof. Kr. Birkeland: “Preliminary Report on the 
Experiments made at Sault Ste. Marie under Government 
Auspices in the Smelting of Canadian Iron Ores by the 
Electrothermic Process, by Dr. Eugene Haanel; “ Elec- 
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гуж of Dilute Solutions of Acids and Alkalis at Low 
Potentials. Dissulving of Platinum at the Anode by a 
I, Net Current,” by Dr. George Senter: “Note on the 
Лапы Electric Steel Furnace in the Artillery Construc- 
tion. Works, Turin,“ by Mr. Ernesto Stassano. 


Electric Ignition for Motor Vehicles. None 
wiil admit that anything like perfection has been reached 
in the design and construction of motorcars, but it is 
xenerally agreed that any approach towards а higher degree 
of perfection must not. be expected by radical alteration 
ef design, but rather by improvements in the minor details 
vw hich are so conducive to efficiency and all-round reliability. 
In a paper which he presented to the Civil and Mechanical 
Engineers’ Society on the 3rd inst, Mr. R. W. R. Twelve- 
trees dealt with a number of details which may be con 
e dered аз requiring such improvement, among which 
be mentioned ignition devices, the means whereby the 
explosive g.ses are ignited within the cylinder of the 
enne. The history of recent improvements in ignition 
appuances were traced, and the manner in which the 
ef eulties presented by the problems of ignition are over- 
** me were pointed out. by the author, who showed that 
the platinum tube and burner presented disadvantages to 
a atemobile engineers in euch a manner as to emphasise the 
fact that a method of ignition practicable on a slow-speed 
aras engine was by no means suited to an engine working 
ler the conditions necessitated by its adaptation to an 
a itomohile. Therefore, electric ignition was welcomed 
e vcn in its experimental stages, and soon completely super- 
seed the troublesome tube and boiler. It is obvious from 
Mir. T welvetiees's remarks that the whole trend of design 
Bs to render the electric ignition apparatus automatic and 
s -li contained, particularly in the matter of the generation 
f the current. Until comparatively recently the most 
-sual form of ignition was the coil and accumulator system, 
№ Eich may be employed either by utilising one induction 
col for each cylinder or by causing one induction coil to 
* prae all four cylinders. The latter method was declared 
U^ possess advantages over the multiple-coil System, in 
wheh a slight amount of wear on the contact breakers, 
„een adjustment of the tremblers of the coil, and the 
T ity of imperfect. connections, all have the tendency 
EUN irregular running of the engine from lack of 
El n The author next described the essential 
appi 9t contact breakers, low-tension magneto ignition 
tene ances, the Simms- Bosch magneto, the Lancashire low- 

ee and high-tension magnetos. Although the 
‘On Magneto as a sole means of ignition leaves 

ад alten, s desired, he considered it an advantage to employ 
ку Cary “ive ignition, which has become a special feature 

й 3 recent design. But he thought the best arrange- 
MEL t have two complete and separate systems: 
„ ble, za high. tension magneto and a coil accumu- 
ar independent low-tension contact breaker, 
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should be arranged so that the cool incoming air impinges 
upon the points between which the spark occurs. He 
stated, in conclusion, that modern ignition apparatus 
required but little attention on the part of the user. 


Tantalum Ores. Tantalum lamps are manufactured 
iu small quantities, compared with carbon-tilament lamps. 
chiefly because of the rare occurrence of the mineral. The 
great improvements which have recently been made in the 
tantalum lamp, and the almost common belief that the 
ordinary incandescent. lamp must be superseded by a 
metallic-filament lamp, attract the attention of electrical 
engineers to the question concerning the production of 
minerals, and any new workings which are likely to 
Increase the production of these minerals may have an 
important bearing upon the electrical. industry. Thus, the 
discovery of tantalum ores in West Australia is a matter 
of much importance. The Times Financial and Commercial 
Supplement prints an interesting statement from a corre- 
spondent at Kalgurli, West Austraia, dealing with the 
financial aspect of the question. Tantalum was first dis- 
covered in this State in 1894, when the rare mineral stibio- 
tantalite (tantalate and niobate of antimony) was identified 
in the tin washes of the (ireenbushes tinfield, near Bunbury. 
In 1900 tantalite (tantalate of iron) was discovered in the 
concentrates at the same place, and shortly afterwards large 
deposits of manganotantalite (niobate and tantalate of 
manganese) were found on the Wodgina tinfield. Wodgina 
is situated on the Pilbara goldfield, about 160 miles inland 
from Port Headland. The introduction of the Siemens 
and Halske tantalum light furnished a market for the 
mineral, and in 1905 over 70 tons, valued at £8,925, were 
exported. This ore contains from 68 to 70 per cent. 
of metallic tantalum. The bulk of these shipments were 
obtained by **dry-blowing," the alluvial consisting of decom- 
posed pegmatite from the tantalum lodes. ‘The mineral occurs 
in lumps varying in weight from a few grains to blocks 
of 371b. weight. The market fell away towards the end 
of the year, and at present there is no official market 
obtainable for tantalum ores. Although it is popularly 
supposed that the only use to which tantalum has been 
placed is in the manufacture of filaments for electric lights, 
this is by no means the case, for tantalum possesses pro- 
perties which render it an important factor in steel alloys. 
Tantalum is a hard grey metal, somewhat heavier than 
iron, and is markedlv ductile. At the same time, when 
hammered it becomes harder than the hardest steel, and 
has even been suggested as a substitute for diamonds in 
diamond drilling. It is not acted upon by air except at 
high temperatures, and is unaffected by all acids save 
hydrofluoric. It has been shown to alloy well with steel, 
aud the alloys possess not only great hardness, but are 
alao very tough. Only a very small percentage of tantalum 
is required in these alloys. The correspondent believes 
that Krupps are experimenting largely in this matter. and 
that they, or some other German firm, are making every 
effort to “corner” the Wodgina fields. Пе adds: “The 
present. strangulation of the market ts a means to that end. 
The tantalum mines are few in number, and the control of 
fully 70 per cent. of the ore in sight is vested in one 
company. ‘There is no doubt that this control could be 
transferred to German hands to-morrow. It is simply a 
question of price. The presence of niobium in the mangano- 
tantalite is no longer a prohibitive factor, as recent research 
has shown that the niobium may be completely separated. 
As yet the lode has not been proved in depth, as the surface 
deposits have more than sufficed for all present require- 
ments.” He concludes that the present drop in the price 
of tantalum is simply a market move designed to prelude 


Wit hin the cylinder. and, further, that they | the buying up of the leases in the Wodgina, 
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SYSTEMS OF CHARGING FOR ELECTRICITY 
SUPPLY. 


BY W. A. TOPPIN, A. M. I. E. E. 


This is a subject about which a great deal has been 
written, and upon which there is a great diversity of 
opinion. The ordinary user of electricity wonders why 
there are so many systems, and cannot see the justice of 
some consumers being charged at a different rate from 
others. If it were possible to store electricity easily and 
in large quantities, then an even flat rate of charging for 
every consumer would be possible. Under present con- 
ditions, however, the consumer who uses current for a long 
period daily must be encouraged by supplying him at a 
cheaper rate. The power consumer must also have current 
at cheaper rates than the lighting consumer because he 
provides the all-day load so dear to the heart of the 
central-station engineer, and, also, the load is not influenced 
by fogs and other atmospheric conditions. Let us consider 
the different systems of charging in general use, and 
compare their advantages and disadvantages. 

Uniform Rate.—This system is easily understood by 
every consumer, and the getting out of the quarterly 
accounts is a simple matter. It is an unfair system, 
because the consumer who in winter time switches on his 
office lights just during the peak of the load, and during 
the summer months does not use the light at all, is charged 
at the same rate as the consumer who, owing to his dark 
premises and long hours of business, has the light on all 
day long. 

Maximum Demand Rate.—This is a just system, owing to 
it differentiating between the short-hour and the long-hour 
consumer, but is apt to be unfair in certain cases. A 
lighting consumer who under ordinary conditions would 
have a low maximum demand during the summer months 
may have to switch on all his lights for half an hour owing 
to a sudden fog, and will have to suffer for that momentary 
high demand affecting his electricity accounts for two 
quarters. A hot bearing or some accident in his works 
may affect a power consumer in the same way. The 
additional indicator in the consumer’s premises is a source 
of extra expense and trouble to the supply authority. It 
is the general rule to reset the indicators twice a year, and 
this lengthens the time required to take meter readings, 
especially if the indicators are resealed again immediately, 
as they should be. It is almost impossible to explain the 
maximum demand system to the average consumer, who 
does not understand electrical terms. He generally goes 
away under the impression that he has to pay a high rate 
for the first hour he uses the current, and then a low rate 
for the succeeding hours. Some smart individuals then 
proceed to switch on the smallest lamp they have for an 
hour before they wish to use all the lights, under the 
mistaken impression that by doing so they are paying at 
the low rate for all the current used with the exception of 
the very small amount used by the single lamp. The 
majority of consumers fail to realise that the system is 
meant to reduce the price of electricity to those who use 
it for a long time each day, and in many cases where a 
light is required all day long on their premises they use 
gas under the mistaken idea they are economising. The 
working out of accounts where this system is in use is also 
-omplieated. Notwithstanding its disadvantages, this system 
is largely in use throughout this country. 

Standing-Charge System.—The details of this system vary 
in different towns, but the main principle is that each con- 
sumer pays a certain sum each quarter based upon the 
number of lamps or the size of the motors connected to 
the supply mains. In addition to this, he pays for the 
units registered by the meter at a low rate. The idea seems 
good at first sight. "The standing charge each quarter is 
the consumer's contribution to the cost of the cables and 
machinery in the works, and the small sum per unit used 
Is the payment for the actual generation of the electricity 
required. The writer has had experience in the working of a 
system of this kind, and found it to have several serious 
drawbacks. It was not popular with the consumers for this 
reason. During the summer months very little electricity 
was used perhaps, and yet a large account came in just the 
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same, working out at a very high price per unit. They 
could not see the justice of paying such a large account 
when they had not used much current. Of course, they 
reaped the benefit during the winter months, when their 
average price per unit worked out at a low figure. The 
system suited the long-hour consumer all right, but was very 
severe on the short-hour consumer. Another big dis 
advantage was that the consumer was apt to start with 
8-c.p. lamps in his premises, so as to keep his fixed charge 
per quarter as low as possible, and then change them for 
larger lamps, taking much more current. If the supply 
authority found out, and increased the standing charge, the 
consumer was dissatisfied, and if the alteration was not 
found out, the supply authority was the loser. То keep 
the system in proper working order, it was found necessary 
to make a constant inspection of consumers' premises. The 
consumer cannot be relied upon to notify the supply 
authority of anything taking place on his premises except 
a failure in the supply of light or power. We can dismiss 
the system under discussion as being impracticable. It 
necessitates an increased staff of inspectors, complicates the 
accounts, and results in frequent complaints from con- 
sumers. 

Sliding-Scale System.—The details of this system vary 
considerably in the numerous towns that have adopted it. 
Up to a certain number of units per quarter the price per 
unit is a certain sum, but when this number of units is 
exceeded the price per unit is reduced. The greater the 
number of units used the smaller is the price charged per 
unit. This system is based upon the fact that if the large 
and important consumers are pleased with it, one can be 
indifferent as to whether the smaller consumers are pleased 
or not. They, however, complain of the injustice, and are 
not tempted to use the electric light or power. A man 
who has an order of 10,000 tons of coal to place can get a 
cheaper quotation per ton than one who has only a 100-ton 
order to give, but the writer does not see why this practice 
should be applied to the sale of electricity. It is really 
making the smaller consumer supply the necessary profit to 
enable the supply authority to deliver current to the large 
consumer at cost price or slightly above. The system does 
not take into consideration at all the number of hours per 
day that the current is required. A large firm that just 
comes on to the supply mains in the event of a breakdown 
of their own plant will probably pay a smaller price per 
unit than a small firm using current constantly all the year 
round. The fact, however, has to be taken into considera- 
tion that a large firm, unless it is offered electricity at a 
very cheap rate, will probably put in their own electrical 
plant, and become that very objectionable class of consumer 
that uses the supply mains for an emergency supply. In 
the inaugural address before the Leeds Section of the 
Institution of Electrical Engineers Mr. Wilkinson deals 
with this question, and mentions two cases of the 
sliding-scale system in use in two large towns.* From 
the particulars given the working out of the accounts 
must be very complicated, and the consumers must feel 
it almost necessary to attend special evening classes before 
understanding the subject. The arrangement of the 
sliding-scale system classified under the heading B is 
really most complicated, and will require a large staff to 
enable it to be worked properly, and an additional number 
of meters. 

Double-Tariff System.—This is getting an increasingly 
popular method of charging. It has many advantages over 
other systems. The consumer easily understands it and is 
encouraged to use current throughout the day owing to the 
low rate charged. He will also endeavour to keep his 
demand for current as low as possible during the hours of 
“peak " load. There is no necessity to wire premises with 
both lighting and power or heating circuits, as the one 
meter will serve for both purposes. With the other systems 
mentioned this is necessary and is an important item to a con- 
sumer. If he has to pay for special mains being run from 
the supply authority s main fuses to whatever part of his 
premises he may require radiators or small motors, in order 
to obtain а reduced charge for the current used, he will 
probably do without them. The writer has known many 


* See Electrical Engineer, Nov. 2, 1906, p. 627. 7 
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ces where this has happened. The only trouble that is 


€ Le rien ed is that the meters are expensive and require à it only in the window. 


lot of attention, A good time switch that will go for a 
m nth without rewinding is an absolute necessity with 
every meter, and this is an expensive item in itself. The 
rector must either be supplied with two sets of dials—-one 
tor ieh rate, one for the low rate —ortwoseparate meters may 
LE This makes them more expensive than the ordinary 
t. te „i meter. A monthly inspection of all double tariff 
n.-ters Is necessary to wind the clocks, see they are keeping 
zed time, readjust the hours for the high rate, and see 
t at the meters are registering on both sets of dials. It is 
poe for the clocks to be wound up electrically, but 
tie dneteaees the cost and does not do away with the 
pe sity for a monthly inspection. Iu the case of a power 
consumer Whose load is. very unsteady, causing a jumping 
ef othe lights throughout the town, it would be a good 
ting to fix a double tarif meter in his premises and charge 
hon at a bigh rate tor any current used during the evening, 
miv between 6 and 10 p.m. This would discourage him 
taing his motors during that time, greatly to the benetit of 
tre town at large. Owing to the expense of the meters, 
mors a usual practice to only allow the larger consumers to 
Dm charged on the double-tariff rate by making a stipulation 
tiata consumer must use a certain number of units per 
p carter before having the privilege of this system. Large 
з. or factories are, therefore, the ones that benefit by 
tuss system most. They appreciate getting their early 
r. „fit lighting at a specially cheap rate, and the supply 
A i*horities are perfectly satisfied, as they are only too 
iti ous to get a good load at this time of the day. Where 
** e three-wire system of distribution is in use, an economy 
t= рое in many cases that does not affect the efficient 
v rana of the meters. A large consumer will always 
t. ave his lighting load divided into two sections and con- 
meee ted on tothe positive and negative sides of the system. 
l ^o double tariff meters are, of course, required, but there 
D- 7. 0 necessity for two time switches. One time switch 
б wal эзсе to actuate both meters and a considerable saving 
бз thereby effected. 
ILe writer has worked out another system of charging 
v Eich apparently could be applied to any class of consumer 
(Od be easily understood. bv anyone. 7In addition to the 
‘hoary meter an additional hour meter is required. On 
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* x А | . А . s 
„ „ „enamer starting to use a certain proportion of his 
PRA, NI — wy, one-tenth of the maximum possible current 

v Ctowkwork is released by an electromagnetic device and 
21 р M m . . . 
„ Rees to record the length of time the current is in 
"NN he price per unit is based upon the number of hours 
“ei ' | . . І 
„ „ ent has heen in use during the quarter. ү Consider 
ӘМ sprrested. arrangement. for charging for 
tento. | ^ | Bug 
"Summe it is only used for six days each week: 
— — ИЩ i n mE 
N = Г... таем. ———— s) —— Power fates. — — 
то J, honis Price por Number of Total homs Price per 
ау Jer unit. hours ре per unit. 
е2 quarter, Pence. . day. quarter, Pence 
— — —„— — — — сала — —— — — 
le 1.872 li 24 1 872 
ы — 2 12 95 i 
е 62^» 21 10 780 1 
^ de» 3. w 8 626 11 
| 512 33 6 468 12 
; 1 D 4 | 4 512 2 
is 13 5 2 156 2i 
1 18 5 

li ч зу o _ г or less 
| өкү! . 
бак nl be an exceptional consumer that would 
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m 112 0re than 780 hours per quarter, and there 
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out of 100 shops using electric light 25 were found to use 
A few of the 75 shopkeepers who 
used electric light in the window and shop also used a few 
gas jets in the shop. So the supply authority got all the 
window lighting, which is of short duration even in. winter 
time, and comes on at. the worst time for them, while the 
interior shop lighting, which would give them an all-day 
load, is partly lost. If the shopkeepers clearly realised that 
by using electricity in the darker parts of their premises 
they would reduce the price per unit from 4d. p'r unit to 
3d. or even 21d , they would at once have it installed. No 
doubt the reason why so many of them have yas in the 
shop is because of the heat given off helping to warm the 
shop during the winter months. 1f they can be induced to 
have the electric light throughout, no doubt many of them 
would install electric radiators to warm the shop, and 
thereby render the atmosphere better for the assistante, 
besides saving the expense of the frequent redecoration 
necessary when gas is used. 

Let us see how this system would affect different 
classes of consumer. A works or factory where work is 
carried on day and night all the year round except, per- 
haps on Sundays, would. require. light constantly in. some 
parts, and they would be charged 14d. per unit during the 
winter and perhaps 2d. per unit in the summer months, 
Many factories that at present generate their own elec- 
tricity would be induced to take the supply from the mains 
of the supply authority as being more economical. Works 
starting at 6 a.m. or 7 a.m. and stopping at 6 p.m. would 
be charged 2!d. per unit during the winter and 3d. per 
unit during the simmer months, Spirit merchants and 
tobacconists—two other very good classes of consumer 
would probably be charged 21d. or 3d. per unit during the 
winter and Sd. or 33d. during the summer months: shop- 
keepers, theatres, and private houses probably 3d. per unit 
in winter and 4d. per unit during the summer. Banks, 
oflices, and shop window lighting would be charged 4d. 
per unit in winter and 5d. during the summer. Consumers 
would be induced to go in largely for electric heating as a 
means for reducing the price per unit. The same internal 
wiring and supply meter would answer both purposes, aud 
the radiators being used throughout the day would bring 
the price per unit down to 21d. In the case of a works or 
factory using electric heating on a large scale, it would pay 
them to run separate wires and have an additional meter 
fixed in order to get current at power rates. 

Turning our attention to power users, we find the best 
class of consumer is encouraged whilst. the undesirable 
class have to pay an increased price for the energy they 
require. There is no difference made between the large 


—concernand the small manufacturer as when using the sliding- 
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seale system. The present sense of injustice will, therefore, 
disappear, the only factor affecting the price per unit being 
the number of hours per day the current is used. Consider 
how the system affects various classes of power users. The 
manufacturer whose works are practically never stopped 
would get his power at the lowest possible rate per unit. 
Motors in constant use for eight or ten hours per day would 
enable the consumer to be charged at 1d. or 14d. per unit. 
Cranes, hydraulic pumps, newspaper printing machines, and 
any machine used intermittently throughout the day would 
be charged at from 14d. to 24d. per unit for the current 
consumed, and the high rate charged would be quite just, 
as this class of consumer is responsible for the central- 
station pressure being rendered unsteady, thus causing 
inconvenience to lighting consumers and those power con- 
sumers who require machinery running at. constant. speed. 


fe Eon ax a | р, | The most undesirable class of consumer who simply makes 
Aug ee Lu rewinding: therefore, the clocks | a convenience of the supply authority. by using current 
SCR 3*1 up when taking the quarterly meter from the mains in the event of a suction gas or steam plant 
a РА ТРУ "m ' | breaking down would be charged at the maximum d 
E eee : P ps a open | dd rate. Under other учы | charging, се T 0 
ae are re aoe or hgnting purposes, and the ху stem maximum demand svstem, this c ass of consumer escapes 
На Т єпсопгаре them to have electric light titted far too easily, as he causes the maximum amount of trouble 
TA weer parts of their shops, where the light is 


to the central-station engineer and gives the least return 
for it. The consumer would quickly notice if the hour 
meter was working all right when he was using current, 
Hoty to light a of shopkeepers who, while using clec- and would lose no time in acquainting the supply authority 
Soke aprtion у, windows, still use gas inside the shop. if the hour meter ceased to register, ae it would be to h's 

Of the main st: ect of a certain town, and | advantage to do so. The working out of a consumers 
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accounts would be a simple matter, as the record of the 
hour meter would show what rate he had to be charged on, 
and the quarter's units multiplied by the price per unit 
shown would give the quarter's account. The accompanying 
is а suggested survey card for the meter reader's use when 
the system described is used. 


CONSUMES ,,,. reu bee Nw V о н 
О A c r Ж .. 
Минг of equiralent е. ccc cece . 7 
Horse-power of ju ————————— cues T 

1 

Units | Hour- i | 

Meter „ leader's А 
Date. during meter ; temarks. 
auc signature, 
quarter, i readiug | 


| 


reading. | 


| 
| 
| 


| | 

While there is nothing very novel in the last system 
described, still the writer is of the opinion that if the 
arrangements suggested, or some similar arrangements, 
were adopted, the charging for electricity would be much 
simplified. Certainly it is high time that something was 
done to bring into general use some simple system of 
charging for electricity instead of the number of com- 
plicated systems in use at present. 


RAIL CREEPING AND EXPANSION. 
BY E. GOOLDING, K. NI. I. VI. E. 


It is perhaps advisable to treat these subjects together, 
since it is practically impossible to enter upon their respec- 
tive peculiarities and deal with same satisfactorily under 
separate headings when such a close relationship exists 
between them. Both track and conductor rail suffer from 
the same creeping complaint. Regarding track rail, it will 
perhaps be interesting to note in Mr. Tratman's book on 
trackwork that on the Eads arch bridge over the Missis- 
sippi River at St. Louis the track by creeping has in 
summer been observed to move 42ft. in one month. It is 
difficult to tell in what manner this particular record will 
strike the reader, but, whatever the effect may be, it is to 
be hoped that it will leave an impression to the effect that 
track rails do not keep still. "There are many views enter- 
tained and forthcoming as to the cause of rail movement, 
but this problem is one which does not recognise any 
definite law, and will not, owing to its conflicting behaviour, 
lend itself to a simple explanation. 

We may have a very good conception of the trouble and 
an excellent reason to offer as a solution, but the writer 
thinks it will be generally admitted that the reason can 
only be arrived at in a general way. The causes will come 
under separate headings, but the value and importance of 
the part played by each is far from easy to estimate. А 
length of rail might be looked upon as an elastic body in 
whose length there is set up a conflict of strains or forces, 
the resultant of which is notified by а movement in one 
direction or the other. 

The three principal factors influencing rail movement 
are traffie, climate, and road bed. А train pulls itself 
along by means of the track, having a tendercy to stretch 
or elongate the rail in front and exert compressing force 
behind. When braking, the reverse action takes place in 
a far more violent form ; at the same time the locomotive 
will depress rails into chairs (if with wood bottoms), chairs 
into sleepers, and sleepers into road bed. The locomotive 
travelling in this depression produces, as it were, a wave 
through the line over which it runs, and at the same time 
is constantly stretching and pulling at the rail in the 
process. The contraction and expansion of one mile of 
steel rail for а variation of 80deg. F. would be approxi- 
mately 33in., which is supposed to be dissipated at the 
joints, allowance being made for this by leaving a space 
at joints when laying the rails, but since the fishplates are 
made an accurate fit, and the bolts usually tightened up 
with a 4ft. spanner, it is only under considerable force that 
any movement is made at a joint, 
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The writer has made a series of investigations concerning 
the effect of expansion on long lengths of track and third 
rail where (although allowance had been given for expan- 
sion) the joints were bolted up tight. The tests were 
made early in the morning, when the gradual rise in 
temperature was beginning to affect the rails. The only 
noticeable result to the track rails was a number of reports 
like pistol shots, due to the closing up of joints. The 
passing of a train appeared to stop these for a time, 
doubtless dae to the fractional give ut all the joints when 
passing. In the case of the third rail there was an occasional 
movement at the end of rail of about gin. at a time with no 
reports due to closing upat joints, but the passing of a locomo- 
tive caused the end of the rail to make a number of forward 
movements in quick succession, amounting to as much as 
jin. These movements would start while the locomotive 
was 200 yards away, and apparently cease when the loco- 
motive was 50 yards from end of rail. It is evident that 
the third rail is in a state of strain due to expansion, and 
the vibration of a passing train gives the necessary start, 
causing the rail to slide along the insulators. The effect 
produced by the unbalanced strains on the track rail causes 
it to travel in the direction of the traftic, and the third rail 
generally does the same. The writer uses the word 
generally " advisedly, because instances have been known 
where third-rail movement was up-hill and against the 
traflic, which appears to contradict and set at detiance any 
theories previously advanced in explanation of its pro- 
pensity to go in the direction of traffic. It is probable that 
such instances of rail attempting to reverse the law of 
gravity may be attributed to the unbalanced pull down 
other grades in the immediate vicinity, producing what 
might be looked upon as a siphoning action. 

The third rail is not subject to anything like the same 
complex conditions as track rails, and one might naturally 
look for a more definite result as to its movements, but 
these appear quite as erratic and difficult of analysis as 
the track rails. The track rail is practically anchored 
every few feet by being clamped to the chairs, and only 
under exceptional circumstances are other means resorted 
to. The third rail rests on insulators, and the matter of 
anchoring and allowing for expansion and contraction 
present entirely different features. To allow flexibility at 
each joint of the rail is not to he advocated, as, unless each 
of the lengths is anchored, there will be a general sliding 
movement of the length towards one end, causing more or 
less damage. Оп the other hand, to have long lengths of 
rail, say half a mile, with no flexible joints, is not good 
practice, as, putting aside the expense, it is very difficult to 
get any form of anchor strong enough to hold the length 
stationary, while the concertina movement on the insulators 
has serious objections. Another consideration is the 
excessive movement at the ends of long lengths of rail, 
which has to be specially provided for at the junction with 
the insulated cable. These drawbacks seem to point to 
what might be termed a middle course, and that is to 
adopt a system similar to the Lancashire and Yorkshire 
Railway Company. Here they have an expansion joint 
about every 80 yards of rail, and all the intermediate 
joints in the third rail are rigid and bolted tight. In 
addition, each of these 80.yard lengths are anchored to 
prevent their moving. By doing this the pull of the 
ral is broken up, which allows each section to float 
independently. 

The writer has carried out several experiments with 
different forms of anchoring for third rail and trying to 
hold long lengths of rail by anchoring at one spot on half- 
mile length of rail was very unsatisfactory, a pull of 
anything up to 10 tons being obtained ; and since this has 
to be transmitted through some form of insulator under 
unfavourable conditions, it only remains to split the rail up 
iuto short sections, as previously mentioned. Anchorin 
long lengths of third rail (with tight joints) by attaching 
clips to every fourth insulator along its length would pro- 
bably be satisfactory if an exact bearing and equal pressure 
was put on each insulator, but in practice this condition 
never exists, and cannot be obtained, and on a large scheme 
where such a scheme was tried the idea had to be abandoned, 
owing to the breaking of insulators to which the anchors 
were attached, 
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AN ENQUIRY INTO THE OPERATION, EFFICIENCY, 


AND CONSTRUCTION OF A TYPICAL MODERN 
INDUSTRIAL PRODUCER GAS POWER PLANT.* 


BY J. R. BIEBINS. 
(Concluded from page 24.) 


Another important part of the plant equipment is the 
carculatng water system for cooling jackets, combustion 
chambers, and exhaust valves. Motor-driven rotary pumps 
are ideally suited to this work on account of the moderate 
pressure required about 25lb. per square inch. Two of 
these pumps (one for relay) serve the engine plant, while a 
third. of the two-stage turbine type, serves the gas-producer 
scrubber in which a higher pressure is desirable. Although 
cah pump is driven by а 15-b.p. motor, the power 
ordinarily required is considerably less than this, especially 
in moderate and cold weather, when the quantity of water 
a ippaed to the engines may be largely reduced by throttling 
the pump outlets. 

Previous mention has been made of a cooling pond. 
This has a normal depth of 10ft., with a total capacity of 
about 1,000,000 gallons. It is approximately semi-circular 
in plan, and is divided radially into two compartments to 
se parate the comparatively dirty scrubber water from the 
pure jacket water. АП make-up water used at the plant is 
delivered. to the pure-water pond through the engine 
jackets. Cooling water for the engine is drawn from near 
the bottom through a screen-house, while the hot jacket 
water is returned to the surface of the pond, about 150. 
distant During the progress of the water from inlet to 
vutlet, enough heat is dissipated to the earth and atmo- 
*phere to reduce the outlet water to the proper tem- 
[*ratare. 

Nome trouble has been experienced with the gas gates, 
due apparently to cumulative deposits of carbon, and 
frequently it becomes impossible to seat the valves tight. 
In work of this class it would seem that a parallel-scated 
quick closing gate would be best suited, being self-cleaning, 
and the gas could be cut off almost instantly in case of 
emergency. 

The engine exhausts all discharge into a cast-iron header 
running beneath the floor to a concrete exhaust well outside, 
serving as a mutter. Unfortunately, it is impossible to 
cool these exhausts by water sprays on account of the large 
amount of SO, in the gas. If water were used, as is the 
Practice with natural gas, the piping would soon be 
slestroved by corrosion. As some 30 per cent. of the 
dal beat value of the gas is lost in the exhaust, radiation 
is a somewhat disagreeable feature, especially in warm 
weather. 

- Water-cooling piping is simple, a manifold supplying all 
à iis cylinder jackets in parallel. Water enters at the 
om of the jacket, emerging from the top. A small 
Р i loop at the discharge end of the upper manifold, with 
pen s at the top to break the vacuum, serves to pre- 
RUE e RATE effect which, under certain conditions, 
зе d l all the water out of the jackets, leaving nothing 
us Ue This vent is useful as a tell-tale, showing 

a E of jacket water supply. | 
the cae the producer is RUE renovation on Sundays 
sh. d“ Пев аге also inspected in rotation, mixing valves 

ew un with gasolene to remove lampblack deposits 

“e cylinders now and then to keep the packing rings 
E ‘es are ground in and igniters replaced when 
ил, jacket deposits cleaned out when obstructed to 

Fave, „ band the engines generally adjusted. Reducing 
М u js also cleaned at intervals from carbon deposits. 
LEA ЖЫ the Only trouble experienced thus far has been 
* en i cutting of an exhaust valve, presumably due 
r Elac р carbon deposits on the valve seats. The 
Ы ђе sten, ios occasioned some difticulty in lubricating 
x ex ras are £niters, of course, wear down gradually. 
3 EL а V ays kept on hand and repointed as fast 
„„ with Sally one igniter will last from six to nine 
ration in Out  mepointing. Since commencing normal 

Dns repairs have been confined to these two 
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items, and are comparatively light considering the cone 
ditions of operation. Very little trouble has been expe- 
rienced with lubrication, as the main working parts are 
automatically supplied by the splashing of oil. 

A notable feature of the producer plant is that it is 
capable of yasifying bituminous coals without making 
quantities of tar. The process is intermittent, embodying 
the now more or less well.known system of passing the 
green hydrocarbon distillates through a secondary fire bed 
which has previously been brought up to the proper tem- 
perature by blasting with air. Since the plant was started, 
a fair grade of soft coal (B., R, and P. run of mine) has 
been used, averaging about 13,500 British thermal units per 
pound. Although this coal presumably contains 35 per cent. 
of volatile, tar destruction in the producers is complete, 
but at the same time a considerably quantity of lampblack 
has resulted which has made it necessary to devise special 
means to handle this by-product. 

Straight producer gas is not made directly, but water gas 
and air gas аге made at alternate intervals of varying 
duration according to richness of the gas desired. The two 
gases are mixed in a single holder in the proportion genc- 
rated. In this system two producers constitute a unit. A 
feature of the system is that all steam required is generated 
entirely from the sensible heat of the gases coming from 
the producers which would otherwise be wasted in cooling 
water.“ With the high “heats necessary in the inter- 
mittent process this represents an important saving. "The 
boiler, however, requires weekly cleaning. The proper 
cleaning of the gas is a difficult problem, owing to the 
fact that lampblack does not easily adhere to a 
wetted surface as does ordinary cinder dust. In 
this plant the gas first passes upward through a wet 
scrubber containing several tiers of small coke con- 
stantly wetted down by water sprays. A thin layer of 
dry excelsior is also used in the top tiers. Emerging from 
the wet scrubber the gas enters two large dry scrubbers 
filled with several tiers of excelsior and piped up in parallel 
so that the velocity of the gas is not only reduced, but 
also the amount of gas handled by each dryer. Finally, an 
engine-driven Root's exhauster delivers the gas to the 
holder. 

The present method of operating the producer plant 
requires an air-gas run of 10 to 15 minutes, according to the 
demand for gas at the power plant, and a water-gas run 
from one-half to three-quarters of a minute, the resulting 
mixture being well suited to power work. Calorimeter 
tests show the gas as made at the present time to average 
slightly above 100 British thermal units per cubic foot. 

The entire producer plant is operated throughout the 
week by four men, two to a shift, with some additional 
labour on Sundays for cleaning. All the attendants were 
unskilled foreigners before taking up the producer work. 
During a half-day shutdown of the plant on Sundays all 
renovating of the producer equipment is done. Boiler 
tubes are cleaned, wet scrubber washed down, the excelsior 
in the dry scrubbers taken out and shaken free from lamp- 
black, gas-mains flushed out and a new fire started in the 
idle producer. At the same time another producer is taken 
out of service, fires are drawn, and during the week, 
after it has had an opportunity to cool off, the hard 
clinker, which adheres to the lining, is broken off. For the 
starting layer of a new fire bed, coke is used to the extent 
of some 3,000lb. per producer, a sufficient quantity to 
affect the coal consumption of the succeeding day. |f 
allowed to form to any extent clinker constitutes a 
frequent source of trouble in operating the plant, and it 
is important that the selection of coal be made with this 
in view. 


SIGNALLING TO A DISTANCE. 


A most successful course of six lectures by Mr. W. 
Duddell, M.I.E.E., was completed on Tuesday last at tke 
Royal Institution. "These Christmas lectures were, as usual, 


* This condition, however, obtains only when the plant. is heavily 
loaded. Running light it would be ditheult to make sutlicient steam 
to operate the producer auxiliaries. An air auxiliary boiler would have 
to be drawn upon, 
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arranged to be specially suitable to a juvenile audience. 
The subject chosen by Mr. Duddell, and on which he is 
specially capable of treating, was that of signalling to a 
distance. The lectures covered the wide range from the 
historic experiments of Polybius, about 200 B.C., in visual 
signalling up to the latest developments in etheric tele- 
graphy with waves produced by an аге burning in coal gas. 
The lectures were ably arranged on the historie precedence 
adopted by Faraday. Thus the subject was explained by a 
long series of consecutive experiments showing the audience 
what could be done. Where the electrical. phenomena 
involved were diflicult to understand, numerous mechanical 
analogies were arranged which were highly appreciated һу 
the audience. The first lecture delivered on Thursday, 
Dec. 22, was devoted to the ancient ways of signalling, and 
it was shown how many of these methods were still in use 
to-day. For example, the heliograph, the signalling by 
searchlights in the navy, and the transmission of messages 
by waving flags, were only improved methods of doing 
what had been done in a more crude way for centuries 
before the invention of the electric telegraph. ‘This tele- 
graph and the experiments which led up to its discovery 
and perfection were treated in the second lecture, which 
carried the development of the art up to duplex and quad- 
ruplex signalling. The third lecture dealt with the more 
modern developmentsof theelectrictelegraph and of the speeds 
of transmission which were now possible. Thus the Wheat- 
stone instrument. transmitting up to 300 words a minute was 
exhibited and worked. The various methods of trans- 
mitting handwriting and pictures electrically formed an 
attractive feature of this lecture. At the conclusion of the 
lecture the following figures as to the magnitude of the 
work done at the Central Telegraph Office in London were 
given: There about 150,000 messages were dealt with a day, 
but no less than 314,126 were sent on June 25, 1902, on 
the occasion of the postponement of the King's Coronation. 
Local messages in London numbered from 20,000 to 
40,000 a day. Parliamentary news was dealt with at the 
rate of about 500,000 words a sitting. On one occasion 
the number was one million. The number of wires to 
London was 5,000, some of which were worked duplex, 
some quadruplex, and some even multiplex. Were mistakes 
ever made! Yes, but only one error in every 10,000 words, 
such was the skill used in the working of the instruments. 

The fourth lecture dealt with the telephone and its 
working, and here again a thorough review of the subject 
was given experimentally. The last two lectures devoted 
to wireless telegraphy formed a fitting development, aud 
the success of the experiments made the subject clear, even 
if some of the youngsters present found the technical terms 
strange and difficult to understand. The induction tele- 
graphy, as developed by Sir William Preece and actually 
used for commercial work in different parts of the United 
Kingdom, was explained and illustrated. It was shown 
that telegraphing to a lightship by means of induction from 
a coil of wire on the bottom of the sea was not successful 
because of the conductivity of the sea-water. On the other 
hand, in the induction telegraphy between Ballycastle and 
Rathlin Island the conduction of the water was a valuable 
assistance to the induction when signalling. The telephone 
service between the Skerries and the coast of North Wales 
was an instance of wireless transmission by induction which 
was commercially useful. After showing the limitations 
of such systems as far as distance is concerned, Mr. Duddell 
proceeded to introduce to his audience the newer method 
of signalling by Hertzian waves. He explained that while 
these vibrations were similar in character in light, the rate 
of vibration was not such as to affect the eye. Some 
method, therefore, was required to indicate the presence of 
Hertzian waves. The use of the Branly coherer as an 
‘electric eye" was clearly explained, and shown experi- 
mentally. The improvement made in the coherer by Mr. 
Marconi, and the developments by Sir Oliver Lodge, Mr. 
de Forest, and others, were referred to. Mr. Duddell then 
came to the production of Hertzian waves by a Righi 
oscillator, and showed that the Marconi transmitter was 
really а lüghi oscillator, in which one rod was arranged 
vertically above the spark-gap, while the other might he 
considered as partially buried in the ground. 

In the last lecture the question of increasing the 


strength of the signals was considered. In the first place, 
the arrangement of the transmitter had to be such as to 
cause a definite vibration in the ether. The vibrations 
must not die down too quickly. The importance of tuning 
all the transmitting circuits, and these again, with the 
receiving circuit, was well shown by a mechanical analogy. 
Two pendulums were placed at the opposite ends of the 
lecture table, and connected together by a thin piece of 
elastic. When the pendulums were so weighted as to have 
the same periodie time, the swinging of one pendulum 
gradually produced a swing in the other. This soon 
reached considerable amplitude, which was not the case 
if the pendulums were not in. tune, or if the pendulum 
to be moved was damped by means of a card causing air 
friction. The electric discharge of a Leyden jar was then 
shown on the screen by means of a Duddell oscillograph. 
By altering the self-induction and resistance in the dis- 
charging circuit, the effect of each change on the train of 
waves produced was beautifully illustrated. With a 
decrease in resistance the amplitude of the waves increased, 
while an increase in self-induction increased the number of 
waves in the discharge. From this interesting experiment 
Mr. Duddell proceeded to the consideration of the trans- 
mitting circuits for wireless telegraphy. ‘The elect of 
tuning the sending circuits in which the waves were pro- 
duced with the receiving circuits was shown experi- 
mentally. In this part of the lecture the musical arc was 
exhibited, and. by altering the self-induction and capacity 
of the shunting circuit a series of notes were produced. 
The currents were passed round one coil of wire, and a 
small incandescent lamp in another coil some distance away 
was seen to light up only when a certain note was given off 
by the аге. Higher frequency waves were then obtained 
from an are burning in coal gas in accordance with Mr. 
Poulsen’s invention. Here, again, tuning was shown 
experimentally, and the advantage of having a continuous 
train of waves which could not be produced from a con- 
denser discharge. The whole of the experiments were 
wonderfully successful, and the exhibition of a Lodge- 
Muirhead equipment for military purposes was much 
appreciated. The large number attending the last lecture 
of the series showed how well Mr. Duddell had held the 
attention and interest of his audience. 


MAGNETIC LEAKAGE AND ITS EFFECT IN 
ELECTRICAL DESIGN.* 


BY WILLIAM CRAMP, A. M. I. E. E. 


In every electromagnetic machine there are coils, 
generally called field coils, whose function it is to set 
up à magnetic flux; and other coils so placed that they 
may link with as much of this flux as possible. Very 
rarely is it possible to arrange the machine so that all the 
flux from the field coils links with all the coils placed to 
receive it. Generally the ratio of the flux set up by the 
first coils to that received by the second coils is called 
the coefficient of leakage. Hopkinson used his leakage 
coefficient to denote the ratio of the number of C.G.S. 
lines set up in the field magnets (of direct-current machines) 
to the number of C.G.S. lines which, linked with the 
armature turns, produced the machine k.M.F.—-ze., 


Leakage coefficient No. of lines in field magnets 
(Hopkinson) No. of lines in armature 


Prof. Thompson has used the term “coefħcient of 
dispersion“ to replace what I have called above “leakage 
coetlicient," but in general I shall adhere to the term 
“leakage factor" as being shorter and more expressive. 
In any case, to me, the terms “ leakage factor," “leakage 
coefficient," and “dispersion coefficient, mean one and the 
same thing. Now, the total flux generated by the field 
magnets = useful flux + stray flux; hence dispersion 
coetlielent or leakage factor 


stray flux 
useful flux 


useful flux+stray flux 

useful flux — 

With given magnetising ampere turns the stray flux is 

* Paper read before the Manchester Section of the Institution of 
Electrical Engineers. 


proportional to the permeance of the leakage paths, and 
the useful flux is proportional approximately to the 
permeance of the armature teeth and air-gap. Thus the 
«dispersion coefficient 
permeance of leakage paths 
permeance of armature teeth and gap 
reluctance of armature teeth and gap 
reluctance of leakage paths ` 


I have put the above down at some length because I 
with to make this leakage coefficient perfectly definite, and 
to take care that. this term means the same thing whether 
alternating or continuous current, machines are referred to. 
In alternating -current motors particularly it is of the 
greatest importance. 

In the Heyland diagram for an induction motor such as 
Fig. 1 the coefficient of dispersion is sometimes taken as 


» 1+ 


1 + 


sometimes as 


while, unfortunately, some writers even go so far as to call 
OA ОА 
AB OB 

the coefficient of dispersion. 

Now neglecting stator resistance, O B represents the 
short-circuit current of the motor at a certain voltage, while 
€) A represents the stator current at the same voltage when 
the motor is stationary with rotor open-circuited ; and since 
under these conditions the flux linked with the stator 
turns is constant, it follows that О B represente the ampere- 
turns to drive a certain flux across the leakage paths, whilst 
O A represents the ampere-turns required to drive the 
same flux through the useful paths, leakage at no load 
weing neglected. Thus O B represents the reluctance of 
the pens paths, while O A represents the reluctance of 
the useful paths. Our dispersion cocfficient or leakage 
factor, therefore, is really 


ОА not 1+ ОА ‘ 


OB A 
This reasoning, of course, applies to all electromagnetic 
machines. 
Among wnters upon induction motors the letter o has 
been adopted to represent another leakage ratio. Behn- 
Eschenberg uses 


or 


1 + 


„ОА 
ОВ 
whilst Hobart and others take 
OA 
Cm — . 
AB 
1 shall adhere to the latter and write 
OA 
c=) —, 
AB 
am] 9204 
О 
Thus leakage factor 
OA 
=] + = 
76) 1+7 
ОА c 
=] — —— wm -—-— e 
to A+A tio 
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As examples of the second kind we have, in direct- 
current machinery, leakage into the sides of the teeth of 
the stampings, and special leakage from pole to pole, 
arranged with the object of improving commutation, etc. ; 
while in alternating-current machines we have specially 
arranged leakage paths to increase self-induction for con- 
Stant current purposes, etc. "Thus it will be necessary to 
divide this subject under the headings of harmful 1 e 
and useful leakage, and again to subdivide it under con- 
tinuous and alternating current machines respectively. 
Further, according to the part of the machine we are con- 
sidering, other subdivisions will be necessary. It will be 


granted that the subject of harmful leakage has received 
much more attention than that of useful leakage, 
C 
A O 


Fic. 1. 


This was bound to be the case, since the designer is 
forced to take into consideration those factors which tend 
to prevent a given machine from fulfilling its special 
purpose. It is to the useful leakage that I wish to draw 
in certain cases special attention to this paper. I shall 
commence, however, with harmful leakage in the field 
aystems of continuous-current machines, and at the outset 
it is clear from the definition given that the coefficient 
of leakage will increase with the length of the air- 
gap, and it is also clear that it will increase with the reduc- 
tion of the dimensions А and B in Fig. 2. And while it is 
true that magnetic leakage does not represent a definite 
loss of power, it is also true that any machine whose 
leakage can be got rid of will have a distinct increase in 
output for a given speed, or a decrease in weight for a given 
output, efficiency, and speed. It is, therefore, of importance 
that the leakage should be reduced as far as possible, which 
fact is made clear from the following reasoning. 


Fic. 2 
A machine having a large 5 | 


e will have 
either larger field poles or a higher magnetic density in 
those poles than a machine having no leakage, so that the 
amount of field copper is greater in the case of the machine 
with leakage for a given field loss. Or, conversely, with 
constant flux in the field magnet, a machine with large 
leakage will require more armature copper than the same 
machine with no leakage. Thus, for a given efficiency 
magnetic leakage increases the cost of the machine. Now, 
from whichever point of view we approach the subject— 


lay, 
we ak thus settled the question of the dispersion coetticient, 
1 to its effect upon the design of machines. 

Which ue leakage generally is of two kinds: (1) that 
bie M ses the attainment of the ideal characteristic at 
Thich , 295£T3€r. aims in any particular machine; (2) that 


i e., whether we reduce the armature copper or the field 
copper by reducing the leakage— we shall arrive at prac- 
tically the same change in cost, as is easily seen from a few 
trial cases. Ав a matter of fact, however, it is almost 
impossible by alteration of the armature alone to change 


| ists t ; : 

па. exa зе designer 5 attain the end at which he the leakage to any extent. Hence we return to the ques- 
han Biber y, зц хха ples of the former in continuous-current | tion of alteration of field shape. 

202 With han S е iin T Kx. with о D$ | We note, in the first place, from what has just been said 

o t Ге tendin d re p f ld . ө ма pour the concerning the dimensions А and B in Fig. 2, that a small 

io A in & to destroy the field ; and corresponding magnetie leakage coefficient сап be obtained by abnormal 


ы ton Al Cernating-current machines there is self- 
TUA of stator and rotor. This type of leakage I call 


€. 


inerease of armature diameter coupled with decrease of 


Pole are and lengthened field pole : which conditions 
pole-piteh 


ratio 
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also involve large diameter of field frame. But reduction 
of the coefficient by this means only results in a more 
expensive machine, supposing that the original linear 
dimensions were settled by sparking and temperature 
considerations. Further, it is only in certain cases that 
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determined that to apply the remedy of a larger field 
frame is inadmissible. Examination of Fig. 5 shows us at 
once that the main leakage will take place from pole- 
tip to pole-tip. There will be also considerable leakage 
from pole to pole and also from tip to yoke. The cause 


any improvement at all can be expected. For, consider | of this leakage is the difference of magnetic potential 


the following values of the leakage coefficient. 

In multipolar machines with normal ratios of pole arc : 
pole-pitch —i.., an average of 0°72—the value for the 
coefficient varies between 1:5 and 1°15 from 1 kw. to 
200 kw. Beyond 200 kw. the coefficient steadily decreases 


till we reach 1:1 at 1,000 kw. It is evident, then, that 
beyond 200 kw. the decrease of cost to be obtained by 
reduction of the dispersion is very small. Let us take a 
small size of machine, say 5 kw., and see what improve- 
ment can be effected by reducing the leakage. Fig. 5, I, 
shows the field-magnet circuit of a machine having four 
poles, which I designed some time ago to give 5 kw. at 
1,000 r.:p.m. The dun coefficient is about 1:35. At 
high saturations it might become 1:4, and at this figure 
we will take it. The weight of field copper per spool 
із 8:22]b., and its cross-section 2in. by 2in. If the leakage 


could be reduced to 1:10, the pole area, which is now 
9°6 square inches, would become 7:55 square inches, and 
its diameter would be reduced from 3:5іп. to 3:10in. This 
reduces the field copper to 7:771b., and the cost of the total 
copper by about 6 per cent, a reduction hardly worth 
making for its own sake unless other advantages ensue. 
The question is, can this leakage be decreased without 


existing between these parts respectively. Now the leakage 
path from tip to tip can be reduced by placing the 
magnetising coil nearer the armature — i.e., around the tip 
itself and the area of the path between pole and pole can 
be reduced by shortening the pole, while the area of the 
path (and its length) can be changed by bringing the sides 
of the coils upon the respective poles nearer together. 
Thus the ideal machine to reduce magnetic leakage to a 
minimum would be arranged as in Fig. 4, either III. or, 
better, ТҮ. but in making the change from Fig. 3 to 
Fig. 4 we have considerably increased the length of mean 
turn of the field coil, and some method of compensating for 
this must be introduced if any economy is to be effected. 
This compensation, however, is at once seen to be present 
from the following table : 


Tase I. 


Old Machine: Fig. 3, 1. New Machine: Fig. 4, 


III. or 1V. 
a, Cylindrical cooling surface -A. Cylindrical cooling surface 
quite 2A 
^. Laminated pole-tip to provide and tit. No pole-tip. 


v. Pole to machine and cast in. 
d. Large-diameter frame. 

„. Commutation good. 

/. Leakage factor, large. 


No machining on pole. 
Small-diameter frame. 
Commutation excellent. 
Leakage factor, small. 


The question of commutation requires a word or two of 
explanation. Good commutation, apart from special devices, 
entails steady interpolar magnetic distribution. Such dis- 
tribution is much more marked in machines of Types III. 
and IV. than in those of Type I. This is partly to be 
accounted for by the decrease in leakage and partly by the 
close proximity of the field coil to the armature. 

We can, therefore, take advantage of the new construc- 
tion in five ways: (1) Increase the field loss (a), thus bring 
ing the weight of не to the original value and saving, 

| if possible, on b, c, d. This is inadvisable owing to the 
necessarily low rating when enclosed. (2) Let the weight 
of copper remain, and save, if possible, on b, c, d. (3) Ав 
the whole machine is likely to keep much cooler, the arma- 
ture dimensions may be reduced and a saving effected there 
without practically affecting the efficiency. (4) While, if 
possible, saving, as in (2) above, increase the overload 
capacity on account of e. (5) Decrease the armature turns 
in ratio of old to new leakage factor; increase section per 
turn, and thereby the input. 

In applying these possibilities in practice, it has been 
assumed that the field loss remains about constant, while 
the length of mean turn is increased from 17 bin. to 28in. 
Since the resistance of mean turn must be kept constant if 
the voltage per coil and ampere turns are constant, it 
follows that a wire of slightly larger diameter is used in 
the new form. The comparison of one coil of Figs. 3, I., 
and 4, IV., is as follows : 


TAuLE H. 
Fig. 3, I. Fig. 4, 1V 
Ampere turns C 1,725 
Length mean turn Lon leen 28in. 
Curren ose e "ÁO eiiis '62 
аЗ ois ere disini esie iini Mets S 124 
Yoke diame te а r 18 in. 
Cost of copper (four eoils) . S оғын 525. 
| Cost- e! pottus tie 16°4%. с: 13°4s. 
Leakage coefficient . . L39 лоры 11 
Output for given speed — .................. D. собна 6 


Note.—Fig. 5 has a cast-iron yoke. This in the above 
table has been reduced to cast steel. So then the altera- 
tion results in a machine of small diameter costing 
specifically less, yet with better commutation, slightly 
larger output, better overhead capacity both on account of 
the commutation and the smaller distortion because of the 


proportionately increasing the amount of field copper or | pole shape. 


the cost of the frame! In answering this question we 
notice that to reduce the leakage we must either (1) 
increase the length of the leakage paths, A and B (Fig. 2), 
or (2) decrease their area. 

In considering the first expedient we have already 


In the above comparison, little or nothing has been said 
of the reduced cost of machining Fig. 4, IV., because it 
may be argued that if lamination is good for the one it is 
necessary for the other. Fig. 4 is at least as good as Fig. 5 
from the euclosing point of view, since its radiation is so 


— 


— — 


much better and its field loss so little increased. Now, in 
making the above comparison, I have changed the original 
machine without reference to the fact that in so doing we 
have missed the best proportions for the new machine. 
The original machine had a round pole, which is the best 
Shape. bound being out of the question for the new 
machine, we shall adopt “ square ” as the next best shape. 
Kevcpiug, then, pole area and flux per pole constant, we 
reduce the armature diameter to 8Jin., and alter its length 
to 4710. instead of 4in. The cooling surface is, therefore, 
almost the same, while the feld [орк of mean turn 
becomes 26in. instead of 28in. All this is shown in 
Fig. 5, II. Thus a comparison of Figs. 3, I. and II., yields 
the following table: 


ТАн,к III. 
Fig. 3, I. Fig. 3, III. 

f ĩ· —J—ͥͤ———I eereaedas 1,725 ꝙ 1.725 
I- neth of mean tung Ein 26in. 
F іму per cent. —u og ноа „„ 2:5 
2. rtr 20°75in. ............ 18in. 
RE cx 7c ↄði ⁵ↄð VVV 16°48. ............ 12˙58. 
b...i r.. bs E 36. 488. 
I.. ^t. oke and field copper, ...... 52 4 ꝗ . 60 58. 
L2 akan factor At. cess sseeeeees 1 11 
мк Жү oa / an D- diesen 6 
S jer kilowatt ..................... 10°68. ............ 1008s. 


Note that in the above contrast the costs of the two 
armatures aro the same, so that the cost per kilowatt is 
really far more favourable to Fig. 3, IL, than appears. 
From this comparison it is evident that, even without 
* onsidering the reduced cost of machining, Fig. 3, II., is the 
better machine. 

These principles should, I think, be applied to machines 
up to about 20 b.h.p. 
cost of active material to labour, together with the small 
decrease of the leakage coefficient, render the advantages 
to be gained more doubtful. Now Fig. 4 immediately 
suggests the possibility of advantages to be gained by 
replacing the four original coils by one of zigzag shape. 
This is an important point, the more во as several patents 
have recently been taken out in this direction. "That the 
lea is not new is evident from a perusal of patents 
No. 7,079 of 1887 and No. 3,970 of 1892. The newer 

tents are No. 6,666 of 1902, No. 21,202 of 1902, and 
-N o. 9,604 of 1903, and they all have for their object what 
is termed “ magnetisation of the armature " as against the 
usual plan of magnetisation of the field magnet. The 
clear meaning of this is that the inventors have aimed 
e:ther at abolishing magnetic leakage or else magnetising 
the armature so that the armature itself carries a greater 
ux than the field poles. This might easily be the case if 
there is any considerable gap between the wire of the coils 
ana the poles themselves. fe also incidentally leads us to 
uss the whole question of single-field-coil machines. 

In approaching this subject we must realise first that the 
watts dissipated in any coil depend upon the ampere turns 
qu Pole required, the resistance of the mean turn, the 
b of poles, and the field current. With given 
Eo RS across the field and given watts to be dissipated, 

. .*'d current is fixed, and, of course, the ampere turns 
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Beyond this size the ratio of the: 
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as many coils as poles; but it can rarely be worth while to 
add poles for the sake of using the single coil, because eacli 
pole requires an equal number of ampere turns, so that 
usually, from the field point of view, the bipolar is the most 
economical machine. From this it follows that the original 
Lundell motor is the very worst form of machine for а 
single-field-coil machine, as it only has two poles, and is 
further at a disadvantage in that the axis of the coil 
is inclined to the armature in such a way as to set up great 
magnetic leakage alcng the shaft and bearings. It isa 
proof of how much the price of small motors depends upon 
machining (and not active material) that the Lundell motor 
could ever compete against bipolar machines with ordinary 
field coils. 

A better shape of coil than that employed in the Lundell 
motor would be the bipolar form of Fig. 5, but this, though 
it is used by one firm, can hardly be economical, since the 
ends have to be bent so far out of their shortest path to 
clear the armature top and bottom, thus resulting in an 
abnormal length of mean turn far greater than that of the 
ordinary bipolar motor. It is a fact, however, that so 
excellent is the commutation produced by field coils which 
lie midway between the pole-tips, while closely enveloping 
the armature, and so much is the leakage coefficient reduced 
thereby, that machines far smaller than those of ordinary 
construction can be built fora given output. This has been 
already proved in Table III. There is little doubt that the 
excellent commutation is in all these cases due to the fact 
that the position of the field coil renders definite the inter- 
polar field, while the fact that the yoke comes much nearer 
the armature (which would in itself, as а rule, render com- 
mutation difficult) is discounted also by the position of the 


coil. Indeed, it is not too much to say that by the use o 
coils, whether single or double, passing throu gh the inter 
polar space, an effect can be obtained ораи that pro- 
duced by special commutating poles. The field shape, of 
course, is not unlike an ordinary slotted stator, with as 
many slots as poles. 

As regards the question of the nearness of the yoke 
upsetting good commutation, I have found that in certain 
machines of the bipolar Lahmeyer type the nearness of the 
armature to the yoke by armature leakage upset commuta- 
tation upon overloads. A cure was found for the trouble 
in fitting from pole to pole in the interpolar space, and 


i ү е are usually also fixed beforehand. Thus the quite close to the armature, a sheet of copper ; this having 
E ict of the resistance of the mean turn per pole and the effect of considerably reducing the reactance voltage 
turns amber of poles will be a constant, and the ampere of the machine. It is said that the field coils of single- 
this Of the single coil will always have to be equal to coil machines possess something of this effect, but I very 
twice tho dired for one complete magnetic circuit—i.e., | much doubt it. | | 
of com ? ampere turns per pole. Consequently, as а basis I have already touched upon the question of the relative 
turn of ОП, if we can show that the length of the mean | economy of single-coil as against, multicoil machines. The 
Dim? the single coil is less than the product of half the question turns, as has been said, upon the ratio 
Orinar, U poles and length of mean turn per pole in the Length of mean turn of single coil 


OL up) multipolar case, then it will pay to use the single 
the еу, Indeed, it be of such an exceptional shape that 
In ep 8 nse of Win ding it places it out of the question. 


Length of mean turn per pole x pole pairs 
With two poles the single coil is never advantageous, and 


^oi] Or bas Machines (Fig. 4), if we substitute a single | with four and six poles very rarely. With more than six 
0 Pp. four existing coils, it must be of the shape | poles the single coil may pay, but, generally speaking, the 
potion mus 5 approximately, and since the centre of its | machine easiest to wind and most economical is that shown 
ког Ves, it fol] respond with the neutral point between | in Fig. 4, II. The single-coil machine can be made ae 


о А85 сога ©О wes that its length of mean turn will be 
ing be op rete. with 2 х 26in. or 52in. of Fig. 3, II. 
пке е ö that the greater the number of poles, 
Y is the zi, whe length of the armature, the more 
'"n&lecoil machine to compete with one with 


economical of copper as this latter form, but only by 
cutting away alternately on the right hand and on the left 
the о. of the machine (Fig. 5). This resolves itself into 
slightly staggered poles with a shoc alternately to right 
and left, which by slightly increasing the leakage factor 
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does away with some of the advantages of the type. It 
must be remembered, however, that the provision of shoes 
upon the sides of the poles is a very different matter to the 
use of ordinary pole horns or tips, since it does not increase 
the leakage factor to anything like the same extent. 

In the above analysis I have tried to be as fair as possible 
to all shapes of machine by taking the very best of each 
class. In this respect, then, I think the figures I give form 
a much more reasonable basis for comparison than those 
used by Mr. Joel in the Electrical Review of Aug. 5 and 12, 
1904, where a cast-steel 6-b.h.p. single-coil machine of very 
careful and economical design is compared with a 4-b.h.p. 
east-steel ordinary four-pole motor of such design that a 
first glance condemns it as hopelessly bad. Naturally, the 
comparison is much more favourable to the single-coil 
machine in his case than under the conditions adopted 
by me. 

Summarising now the results so far attained: (1) In 
machines up to 20 h.p. the leakage is sufficiently great to 
make it worth while to adopt special means to reduce it ; 
(2) one of the best remedies is the placing of the field coils 
close to the armature and practically spanning the pole- 
pitch; (3) a single coil may be adopted in 9185 of the 
usual one coil per pole, but this is not, as a rule, economical; 
(4) the single coil will be more economical than the separate 
coils if the length of mean turn of the single coil is less 
than the length of mean turn of any one of the separate 
coils multiplied by half the number of poles ; (5) adopting 
either of these methods of field winding incidentally reduces 
both the weight of iron and the cost of the machine, and at 


Кто. 6. 


the same time improves the commutation ; (6) as the general 
result, therefore, smaller machines at a reduced cost ean be 
built for the same output. 

Having shown that considerable advantages are to be 
gained by surrounding the armature closely by its field 
coils, the logical deduction is that if both field. and arma- 
ture coils are placed upon the armature the results will be 
better still since any harmful leakage is then converted 
into useful leakage. This system, of course, would do 
away with the field coils proper altogether, and would 
resolve itself into the equivalent of an armature and com- 
mutator with the brushes set at an angle to the neutral 
line, which arrangement in the case of the series motor 
might be adopted, but in the case of the shunt motor we 
should need two commutators and two sets of coils, with 
the “field brushes" at right angles to the “armature 
brushes." Considering first the case of the shunt machine, 
and remembering that the full voltage must be put across 
the field brushes, and that the field current will be limited 
only by the resistance of the coils connected to that com- 
mutator, we are at once confronted with the fact that the 
number of field turns would render such a winding very 
costly compared with the simple field coils of an ordinary 
dynamo. Hence from ordinary commercial considerations 
this variety must be ruled out of the question. 

The ease of the series motor is different. Here, the field 
turns will only be about the same as the armature turns, 
so that it is worth while going into the question to see if 
апу substantial advantage may be gained. From the 
heoretical point of view we have two factors to consider : 
(1) the field coils being distributed about the circumference 
of the armature will not have along the field brush axis the 
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effect of а concentrated coil producing the same ampere 
turns, but only about ? times this value; (8) the leakage 
Ls 


factor will, so far as mutual induction between the armature 
and field coils is concerned, be practically unity. It is 
evident that the first consideration to some extent dis- 
counts the second, so that we shall not expect to find any 
value in this type of machine except in special cases. For 
having placed both field and armature coils on the same 
member we can make the yoke and poles either exceedingly 
cheap or exceedingly light. If cheapness is desired, a 
simple iron casting bored out is all that is necessary ; if 
lightness is desired, cast steel may be used, and in either 
case the magnetic circuit is economical because very short, 
so that the over-all diameter of the machine will, if the 
armature dimensions are not much increased, be much 
reduced by the new construction. 

In order to put these theories to a practical test I have, 
with the assistance of Mr. Garner, carried out at the 
Municipal School of Technology a series of experiments 
upon à bipolar double-commutator machine, a diagram of 
whose frame is given in Fig. 6. The following are 
particulars : 


Machine Used. —Motor-transformer No. 6,616 made by 
the Electric Construction Company. 

T'ype.—Elwell-Parker. Bipolar overtype drum (smooth). 

Armature. —High-tension (H. T.) side 220 volts, 280 con- 
ductors. Low-tension (L.T.) side 20 volts, 28 conductors. 


— 


VOL. 


L.T. ARMATURE VOLTS 


Field IFinding-—KEach limb 27 layers, 152 turns per 
layer, '052in. diameter wire. Resistance, 45 ohms; total, 
90 ohms hot. 

Oufpul.—Ywo kw. 

Leakage | Coefficient .—Calculated by Forbes Lemmae, 1:51. 


It will be seen that though from the point of view of 
leakage this is an excellent example, yet it is difficult to 
obtain upon the armature a number of ampere-turns corre- 
sponding to that which would normally be upon the field. 
The first point of importance is the fact that while the 
leakage coefticient as calculated is 1:51, we can hardly 
expect to change this to unity, since part of the leakage 18 
due to the shape of the field, and leakage will take place 
even when exciting from the armature ; also, on account of 
the abnormally low saturations in the test, the coefficient 
would be reduced. The second point is the importance of 
setting the field and armature brushes in such relative 
positions that the effect of lack of symmetry in the pole 
horns, etc., is entirely eliminated. This was accomplished 
as follows: The machine was driven at constant speed by 
a small motor, and no excitation being on, both high- 
tension and low-tension brushes were moved till they gave 
their maximum volts (due to residual field magnetism) so 
that both were upon the neutral line. Since the high- 
tension brushes were to be used for the field excitation, the 
low-tension armature brushes were first fixed by choosin 
such a position that, no matter what current was pass 
through them, the generated volts did not increase——i.e., 
there was no resultant field at right angles to the low- 
tension brushes due to their own current. The high- 
tension brushes were then moved round till they were at 


right angles to that position where they would give a 
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TABLE IIIA. 
Conditions, —Excitation provided by high-tension winding, low-tension winding as motor armature. 


HL | Iv. v vI. VII. 


1. II. ; IX. X. ~ 
H.T. L.T. | HT. L.T. L.T. 
: ! 771 H. T T. L. T. Mean temperature 
Speed. volts armature exciting | armature armature : TY 
(applied). volts. current. current. C R drop. ОРЕ crops | back volui 1. back volue иш Е 
168 1:50 | 158 1:045 1:40 0:455 
190 1:64 169 1:118 1:50 „ 0:522 
300 1:94 К 184 1:218 4 195 | ! 0-722 5; 
400 2-25 Е 198 1310 = 3-05 0-940 
530 2:52 = 204 1: S 4:30 211170 EJ 
740 2:91 5 214 1416 t- 665 |+ 21404 g 
1.000 3:39 8 218 1:440 A 8:60 7? (71:950 + 
1,220 3:80 222 1:468 10:14 J 2:532 
1.640 4:56 226 1:495 13°15 . 8055 
Low- tension armature resistance = 0:0066 ohms. High -tension armature resistance = 0:535. 
Tase IV. TABLE VI. 
n. Constant exciting current in main field winding. Con it ions. —Excitation provided by main tield winding. Machine 
Motoring from low-tension winding. driven independently at constant speed. 
de dc L—— |. 
I IT. HI. IV. V: VI. VII. | VHI. I. im III. IV. 
M Ws . Ampere-turns on 
_ E E Ju $ AR кт à |g T Speed. armature volts. Field current, field. 
г ез E 33 3 23222 - 
т 2225 | ae 2 5 35 5 к? |e |558 0-252 87 
5 с от $9? | i ed x 0:340 162 
— | 0:445 249 
170 | 0678 | 0155 | 0206 À 350 0:402 = 0:565 321 
192 0745 | 0174 | 0212 360 0:635 =. 0:685 410 
210 0825 | 0220 | 0: 58 `0 0:601 8 85 m 07785 470 
330 ' 0:970 | 0330 | 0236 400 | 0:754 = Ф 0:910 562 
310 | 0990 | 0358 | 0242 410 | 0748| | Ez | 1015 657 
418 1:170 | 0:460 | 0259 44:0 0:961 2 8 8 1:210 731 
565 1:370 | 0678 | 0:268 455 1:102 = | 1:500 805 
650 | 1:520 | 0838 0280 475 | 1240 F |$, 
890 1830 10% oe 495 | 1:558 : 5E : SX CE: 
920 05 1:510 O' 51:0 1°750 Eo in&ti ‘aati 
1.060: 223 | 165 | O312 530 | 1918| = | BS 55 of the 5 curve showed that we 
1200 8-46 1:95 0-324 55-0 2136 | о |. never reached the knee. e argument used was as 
1250 | 252 2-05 0:127 555 2:193 © 8 follows: The ampere turns of the high-tension armature 
К . & * 
D ) dm сэ T 5155 Rer acting along the normal field axis will be about É 
1.760 363 | 405 | 0406 690 | 3124 ni 


times those of a concentrated field coil having the same 
current and turns but placed centrally around the arma- 
TABLE V. ture between the poles. (I.) If, then, we excite the high- 

^ud tions, —Varying excitations provided by high-tension winding. | tension armature with a certain current and apply a voltage 
Machine independently driven at constant speed. to tbe low-tension side, the machine will run as а motor, 
and at a fixed speed the low-tension back volts will be pro- 
L| п III. Iv. v. rtional to the flux set up by the field ampere turns. 
lie ow, leaving the high-tension armature unexcited, pro- 


Speed. exciting | applied armature ſturns on Н.Т 
| шш о volts. | windings. | viding on the field coils ampere turns 2 times those of the 
т 

| 53 | i6 9201 b armature, and measuring the low-tension volta at similar 

9:1 | 5-40 0:462 203 speeds, will give us the corresponding flux set up 

i 11:8 | 6:67 0-552 265 by a corresponding number of field ampere turns, 
i, Is e 9215 ren and the ratio of the low.tension volts in the two 
8 юз 11.42 0-936 497 cases will be the change in the leakage factor pro- 
= 31.3 164 1:270 697 duced by the change of position of the exciting coils, 
т | 185 ec Ls provided always that the above ratio (2) i8 correct. 


(II.) Similarly, if, instead of using the low-tension arma- 
% Qe Ba vs wid E ture asa motor armature, we, with similar excitation con- 
аы extending from zero to practically twice thes full. load 5 ditions, drive the machine independently, then the direct 


se eit is on the high. tension side that carbon brushes have been | ratio of voltages on the low-tension side is the change of 
5 о Cannot, therefore, be assumed that the high-tension resistance leakage factor. 
dr, "tant, Seeing that the difference between applied volts and СЕ The results of Test L. as above, are given in Table ША 
12 e very small and also unimportant (since it is due either to errors . 2 сү g 5 Y " 
A. lane, calculation, or to dissymmetry of the field flux), the IV., and the results of Tests II. in Table V., VI. The 
beg: ston of this voltage and the СЕ drop have in this case been | only possible source of error is change of high-tension 
с red carbon brush resistance, which Feste does not affect 
: ³˙ m ² A ——— the results. (The low-tension brushes were of gauze.) 
ten 469 ratiO == ratio of turns as compared with the low- Some of the results of Test II. are plotted in Fig. 7, and 
ы" side. these show the equivalent of a change in the leakage factor 
thing Sulta which I am about to quote are those of the | from 1:42 to 1:24. 
to , ‘ries taken. The first two series were each found It was thought, however, that this change was really 


Que, chien n veia enis x EE Mis unreasonably small, and the ratio ^ fell under suspicion. 


т 
18300 Хае norma: maximum field ampere turns are | To check this, Mr. Garner took an oscillogram of the flux 
am This would entail a high-tension current of | distribution when exciting from the main fields, and as it 
P аре: The maximum current we could use was | was found impossible to obtain a reliable oscillogram when 
Thus the £4 ad this corresponds to 2,450 ampere turns. | exciting from the armature, the curve for the latter was 
SAttaration was much lower than usual, and an | deduced from the former by the method shown in Fig. 8 
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where the bars 1, 2, 3, etc., represent the positions of the 
armature conductor groups. This shows that the ratio 


2 (00637) was too large, and that 0:579 is really much 
T 


nearer the probable truth.  Allowing for this, the field 
ampere turns should have been decreased in this ratio, во 
causing the leakage factor (and hence the output) to be 
changed by 21 per cent. instead of 12 per cent.—that is, by 
putting the exciting coils on the armature the output would 
be increased by these amounts. Ав a matter of fact, how- 
ever, this is only a portion of tbe advantage to be gained, 
for the weight of the field could then be reduced from 6cwt. 
to about 2cwt. 

There are many points of interest about this research 
which was so well carried out for me. Опе of the most 
interesting is the following: In Test L, where the low- 
tension armature current is considerable, an induced voltage 
naturally makes its appearance at the field brushes. The 
direction of the voltage is such as to apparently reduce the 
C R drop at the high-tension brush terminals ; or, in other 
words, the armature cross field becomes in these machines 
useful leakage, and tends to provide the field current. This 
is well shown in the decrease of high-tension applied volts 
with constant current in Column 2, ‘Table III. But the most 
extraordinary thing about it is that when the speed is 
eliminated the vollaye is found to be constunt, and quite 
independent of the armature ampere-lurns. An exact reason 
for this phenomenon I am unable to furnish, but I think 
it can only be explained upon the assumption that increase 
in armature reaction causes the resultant field alwavs to 
move through such an angle as will cause the horizontal 
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and vertical components to remain constant. Thus increase 
of the armature current reacts upon the field ampere turns, 
tending to distort the main field. And this distortion is 
such that the changed reluctance of the field path changes 
also the resultant field till the armature component 
reaches а fixed value, which «depends ouly upon the 
field frame shape. That the same conditions do not 
obtain when excitation is provided by the field is already 
shown by Fig. 9, where, as would be expected, increase of 
armature low-tension reaction increases high-tension volts 
per revolution per minute. 

Another point which is full of suggestive interest is the 
faet that rotation of the armature in the field set up by 
the armature current produces ап E M.F. at the field 
brushes, assisting the field current. This is, of course, 
equivalent to saying that, if the field brushes were short- 
circuited, they would of their own accord by rotation of 
the armature in the armature field set up a field current 
magnetising in the proper direction. But this is the very 
essence of modern compensated alternating-current motors, 
and to students and teachers alike forms a most valuable 
starting point for the study of such machines. 

The foregoing tests, though conclusive evidence that in 
the machine actually tested the saving everywhere by 
adopting armature and field coils placed on one member is 
enormous, form hardly a just criterion. For in fairness it 
should be stated that the type of machine is old, and 
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though the saving over modern machines might be con- 
siderable, it could not be of the same magnitude as in 
To take, therefore, а more up-to-date instance, 
we may use the machine already shown in Fig. 3, I. If 
this machine, with a standard armature winding, be used 
as a series motor without field coils, then when its brushes 
are inclined at an angle of 45deg. to the neutral line, its 
output is less than one-half of its previous power. There 
are two points, however, that must not be overlooked. 
One is the fact that if the machine is designed on these 
lines for use as a series motor a different length of 
armature can be used, giving us rather better results 
than those quoted. The other is that by altering the 
angle at which the brushes are inclined the field and 
armature ampere turns can be adjusted, giving us a large 
control by very simple means. ‘lhe effect of such see 
is to give variable torque with practically constant spce 

for if a sinusoidal distribution be assumed for field aud 
armature, moving the brushes through an angle of 0 degrees 
from the field axis changes the field effective ampere turns 
according to cos 0 degrees and the armature effecuve turns 
according to sin 0 degrees, so that the torque, which is pro- 
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portional to the product of these two, is a maximum at 
0 degrees = 45deg. 

Corresponding to every position of the brushes the 
motor has a definite characteristic. When the brush axis 
nearly corresponds with the field axis the characteristic is 
that of a series motor with a strong field and weak 
armature, while the reverse is the case if the brush axis 
approaches a position at right angles to the field axis, 
Thus while maximum torque exists when 0 equals 45deg., 
increasing 0 beyond this value will cause the armature 
active turns to increase and the field ampere turns to fall, 
so that the speed should remain about constant, the torque 
being slightly reduced. In practice, however, such sinusoidal 
distributions never are found. If, as is usual, the field poles 
subtend an angle of 135deg., upon moving the brushes 
from 0 = 45deg. to 0=67deg. the area of the effective air- 
gap increases though the field ampere turns fall, and mean- 
while the armature turns increase ; thus the total field over 
this range will remain nearly constant so that the torque 
(which depends upon the average air-gap flux density and 
the number of conductors carrying current immersed 
therein) will not sensibly increase, but the back E.M.F. 
(which depends on the total field flux and the number of 
armature active conductors) will increase for a given speed. 
Over this range, then, the motor acts as a shunt motor 
with a variable resistance in its armature circuit. Outside 
this range it behaves as described above. 
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lt must not be forgotten that such a motor will need a 
larger commutator and smaller reactance voltage than the 
eniinary series motor, and this fact, together with the 
cbaracteristies already given, combine to show that only in 
special cases will it be of commercial value. These cases 
are such as would necessitate a machine having extremely 
amall external dimensions with no room for series rheostat 
otf паг means of control, and an example is the small 
electric runabout. Even here its use is a little doubtful, 
bhecanse with cells variable voltage control can be so easily 
anl cheaply arranged. Indeed, for small motors it is hard 
in my opinion to beat Fig. 5, II. But very long motors of 


verv small diameter might be better if arranged without 
field coils. 


( To be continued. ) 


DISCUSSION, 


The Снимкмах (Mr. Miller) moved the best. thanks of the 
1. ting te the author for his paper a very valuable paper 
and called on Mr. Frith to open the discussion, 

Мг Firg commenced his remarks with the suggestion that 
The author hed written his paper at various times, in chapters, 
ane then asked, © How can | put them into à paper?“ Anyone 
whammy through the paper for the first time would come to the 
eomefasion that Mr. Crunp mainly emphasised. that ‘tall 
nou ines have fields, and all have leakage”; that the author 
мах тимин a camper against the ordinary forms of 
«entimgenes eurrent. generators and motors, and substituting a 
аспе The four. hat lex. The question of appearance 
required attention, as motors were sold hy looks. After hear- 
eng tLe paper he had eome to the conclusion that continuous- 
current people should. go m for alternating design, and then 
«orae hack te: continuous-current design. They would make a 
uuch better job of their work. He pointed out that Continental 
trios were mahig direct-eurrent. machines very much like 
alternators, He asked, ** What basis had the costs in Table III. 
been deduced from?” Referring to the methods of inagnetisa- 
tien of the armature, he suggested continuous-eurrent machines 
fee tron hgbting were very good examples of double-wound 
armatures. Referring to Column 5, Table III., he pointed 
eut how the magnetising current was helped along by the 
eerd mary current a phenomena which he described as having 
tan veteet independent of the cause -and asked, When does 
the phenomena commence ^" as it could. not take place when 
* he current was zero Referring to that part of the paper deal- 
mig with alternators, the Cramp machine was à very interesting 
frm ef machine. but he revretted it was of the inductor type, as 
he icht that type had been played out. He suggested that 
unten imventity on the part of the author trying to 
resurtect the inductor form. which, however. in? view of the 
resuits obtained by the authors machine, might come into favour 
wiven With regard to. the principle applied. to constant- 
Те теплі machines, he thought the method of making use of 
The stray ot waste field te maunetise the exciter Very Ingenious, 

"ocn pensuted. for current not only оп non-inductive but on 
петле loads. He asked for some information as to Fig. 16. 
"d Ma asked if all the energy in the Cramp motor had 
AN „ ar-eap between the extra limb on the top of the 
pa 1 15 n the ordinary libs, and suggested the costs viven 

us. II. were misleading. as the first machine was only a 

rig Whilst the second machine was a 6-kw. 

AN pointed eut the present demand for small units 
t thy. a sinall motors, He was, however, not particular as 
Е. un of the machines employed, and thought the paper 
"rale, as it opened upa wide field for investigation for 

"Chen ў ; Е 
г. ent in small motors. 

n. 4 MSS etated. that apparently no higher etticiency was 

“the new designs, but that they gota smaller size fora 
ри. He did not think the Cramp motor well venti- 
rue practical testing to find temperature rise. 
like t«» know if the Cramp motor would work other 
2 Pi lupo lr machine, With reference to the question of 
Pacey, it u the field winding, he asked if the armature 
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cost was comparative m shillings per kilowatt, and was, therefore, 
independent of basis. The Cramp motor was in principle simply 
a series motor with its own transformer built on top of it, 
thereby saving copper and iron. The Cramp motor represented 
a similar advantage over the ordinary. series motor with its 
transformer, as an auto-trinsformer had over an ordinary 
transformer with two windings. Fig. 16 was taken with a 
machine having a different frequency from that from which 
Carves 15 and 17 were taken. The author regretted he had 
not the actual figures with him, but promised to supply them. 
In reply to Dr. Garrard, the author stated that the пар of the 
machine marked a in Fig. 19 was fixed directly on top of the 
machine, and there were no air-gaps as shown on the diagram 
between that part of the machine marked a and the main frame 
of the machine, and pointed out that only part of the brake 
horse-power had to cross the air-gaps between the armature and 
pole-faces. In reply to a query by Mr. Wilson, Mr. Cramp 
stated. that the shape of the top coil on the experimental 
machine shown at the meeting did not represent what was 
really got on a commercial machine, as the coil could be very 
inuch smaller. In reply to the queries by Mr. Goldschmidt 
and others, the author said the machine would work equally 
well as a four-pole one. 
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THE EXPLOSION AT THE SOUTH METROPOLITAN 
COMPANY'S WORKS. 


The coroner's inquiry into the eireuinstanees. attending the 
death of William Shaw, an inspector in the employ of the 
National Boiler and General. Insurance Company, and James 
Cootubes, who were killed in the recent boiler explosion at the 
generating station of the South Metropolitan Electrie Lighting 
Company, Greenwich, was concluded on the 8th inst. 

Mr. J. ARCHIBALD CONSTABLE, manager of the company, 
said a flaw. was found in the end of the drum which was blown 
out. Before the explosion it was known that there was а 
leakage, but that was not an uncommon occurrence. The 
defect was afterwards found to be of very slight character which 
was barely visible. 

Mr. E. G. Hitter, chief inspector for the National Boiler 
and General. Insurance Company, Manchester, said he had 
examined the remains of the thermal drum since the explosion. 
From his examination of the fracture he had come to the con 
clusion that some part of it was missing before the explosion 
oceurred, and from what he had heard he should say that it was 
in the portion of the drum where the leakage. had been 
described as having been noticed. The fracture was a con- 
tinuation of the crack where the leakage was. The leakage 
must have come from a fracture. He thought that before the 
explosion there was an old. fracture or à crack extending nearly 
through. the plate. That went round. for about. two-thirds 
of the circumference of the drum, leaving a third of solid. plate. 
The end of the drum had been held on by a thin skin of the 
remaining plate. It would not be visible from the outside, and 
would not be noticed until steam came through. In giving his 
opinion of the cause of the explosion witness said that water 
was kept in the thermal drum at a temperature of 580deg.. and 
the water at that temperature could. explode—that was to say, 
when the vessel containing it was ruptured. Part of the hot 
water might then flash into steam and explode witha tremendous 
volume of force. 

Mr. CONSTABLE was again called, and stated that at. no time 
was the leakage regarded as serious or dangerous. 

The jury returned a verdict of accidental death. 


Chicago Tramways.-"he traction difficulty in 
Chicago has not yet been overcome, and the legal autho- 
rities acting on behalf of the city of Chicago and he City 
Railway and Union Traction Companies are still carrying 
on their negotiations, which seem as yet far from termina- 
tion. Mayor Dunne is resolutely determined in his 


f Mr 3 rand all loads. | | endeavour to obtain a vote of the citizens of Chicago on 
NT. thc eni кт. disputed. the leakage coefficients obtained | the matter. At the same time we note that Mr. Bion J. 
thag , te new F . bern far ч favour- | Arnold has been appointed chief engineer of the city's 
ler” Ufo rene е бла engineering commission, under the supervision of which 
TRU ae moe between hemitropie and ordinary reictance | „ E M 11 1 habili d. M 
ts. ИЛЛ 5 th. proportion of about 5 : 4. Referring to | the epe ar Way ie x be rehabilitated. 1 
on iiur aen of in induction motors, he emphasised Arnold's salary has been fixed at £6,000 a year. e 


rei * == * v ч = M 
DATK. Well. may induction motors be smaller 


OLS agreement under which Mr. Arnold was appointed stipu- 
j п, Mites, i e 
© rent machines. 


М, Ct make ы He also asked if it were | lates that as chief engineer he should have charge of the 
тер. CRAME, in CCC preparation of plans and specifications and the general 
di hin Pperaneuo РУ, appreciated the necessity for neatness direction of the entire work. The other two engineers, 

© lakes oof the machine, and stated that an actual ted busthacit d „ Odo 
tee Ply te MI Meee unlike an ordinary Bruce Peebles motor. one appointed by the city and one ny t pany, 


be paid at the rate of £2 per day, not. less than £720 пор 


ruth's inquiry of comparative costs, he had 
more than £2,000 a vear. 
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LAMPS. 


It is good sometimes to take a general glance through 
the changes or developments of an industry. The incan- 
descent lamp is 80 common now that we are apt to forget 
it is, In its present state, little more than a quarter of a 
century old. True, incandescent lamps of a kind were 
known and used nearly half a century before the com- 
mercial introduction of the Swan or the Edison-Swan lamp, 
but they consisted rather of small carbon rods running 
through a globe, the rods being incandesced by the current 
from a battery. Mr. Swinburne, in his paper to the 
Institution, whets our appetite by entitling that paper 
* New Incandescent Lamps," but in the end the appetite 
is not sated, but asks for more. The paper tells us of 
several new lamps full of promise, and, knowing the 
advances so rapidly made in the early eighties of last 
century upon incandescent lamps, we are inclined to 
agree with Mr. Swinburne, who  inferentially comes 
to the conclusion that the lamp with a metal 
filament has come to stay. Glancing rapidly through 
the history of electric lighting, what do we find? In 
Cavallo's “Treatise of Electricity,” second edition (time, 
1782), chapter vi. is entitled ‘Experiments on Electric 
Light." 'The experiments are wholly conterned with static 
' ischarges, because only frictional machines were known. 
It was not till 1791 that Galvani experimented on the 
nature of the nervous influence and of the origin of 
muscular motion, though a century before the very same 
observation (muscular convulsion) had been made by 
Du Verney. The controversy on these questions brought 
Volta on the scene, with the result we got in 1800 the 
voltaic or galvanic pile—subsequently the ordinary battery. 
Results, especially electrolytic, came apace, but about 1813 
Davy discovered “ the arc,” and from that time we had arc 
lamps of a kind. Many attempts were made to use the 
energy from a battery for lighting purposes, but the value 
of a pound of zinc, the metal mostly burnt in batteries, 
is only about 1,845,000 foot-pounds of energy, while the 
value of a pound of coal is about 12,000,000, so the 
electric light had to wait for the advent of the magneto— 
really, for the Gramme type of dynamo. But our topic is 
incandescent lamps. The first practical reference to such 
а lamp that we know is by Prof. Louyet in the Courrier 
Belge of Oct. 26, 1836, who wonders why “ one of the most 
beautiful discoveries of modern science” had not been 
used in mine work. He goes on to say: “We would 
speak of the incandescence of charcoal produced in 
vacuum by means of a voltaic pile. There 
would not be the least fear of danger, since the focus 
of light would be completely insulated from the external 
air.“ Subsequently such lamps were tried, but the 
vacuum was not good, and, besides, work by the aid 
of a battery was costly. From time to time attempts 
were made to use arc lights, but the attempts 
failed, because of cost, till Jablochkoff astonished 
us with his “candle,” and the Paris Exhibition and 
street illumination in 1878 set the electric era a-rolling. 
As Mr Swinburne tells us, People's ideas were very 
obscure in those days.” Quite so. Heads were thick, yet 
many people fully realised the difference between series 
and parallel, and as early as 1881 the whole thing was well 
set out in Sawyer's book published in that year. Mr. 
Swinburne’s paper is written principally to indicate the 
whirligig of time. Incandescent electric light was originally 
shown by almost all lecturers using metallic wires. Then 
came carbon, and now we are to return to metals or alloys 
for our incandescing material. The whole question is one 
of cost—not exactly a direct cost, but а compromise to 
give the greatest benefit to distribution on the one 
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band and the lamp on the other. Мг Swinburne 
Shows that since the days when Edison was experi- 
menting with platinum the world of chemical dis- 
covery bas advanced, and that now we know of 
metals and alloys which will stand a much higher tempera- 
ture. He shows, too, the great difficulties in the manu- 
facture of these metallic filaments for higher pressure work, 
but assumes that, having so far successfully advanced, the 
remaining ditliculties will be overcome, and in the end 
* present makers will merely alter their manufactures and 
make metal lamps." The utility of systematic investiga- 
tion is admirably shown in this paper. It will be seen 
that the high melting points correspond with small atomic 
volumes," indicates the necessity for a combination of 
chemical and physical research. Still, the great practical 
point in the paper is the conclusion of the author as to the 
lamp of the immediate future. 
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CHARGING FOR ELECTRIC SUPPLY. 


There are numerous systems of charging for electrical 
energy in force within the United Kingdom, and yet 
engineers of stations are still open to adopt any new 
$ heme which will give the advantages of the maximum- 
demand system and, at the same time, will better appeal 
t» the average consumer as being just and equitable. The 
pneple underlying all differential rates of charging, if 
e uitable, is the same, and the charges may be considered 
as built up of two factors. The first of these represents 
the interest and depreciation on the capital outlay incurred 
t: supply the consumer, and the second is arranged to 
cover the additional cost of producing and distributing the 
electrical energy. With the maximum demand system the 
nrst charge is fixed in proportion to the maximum load 
taken by the consumer. This is more just than basing 
this charge on the maximum output required by the 
apparatus on the consumer's premises. From the user's 
point of view the fault of this system lies in the large 
variation. made in the charge due to a change in the 
maximum load, which with a motor supply may have 
been reached at a time when the load on the station is 
light. With bills which vary considerably from one year 
to the next, great discontent is created. Two new schemes 
of charging have recently been brought to our notice. The 
rst is that adopted at Norwich, and in this a fixed charge 
equal to 12 per cent. on the assessment of the premises 
zupplied is proposed, together with one penny per unit 
"^e. There is no relation between the assessment of a 
е ог shop and the maximum load demanded for the 
4PPly of light or power. Hence the system can hardly 
е; сав to all, but it would certainly be favourable 
lec who require a large amount of | light for 
айай; ‘Sing or other trade purposes. The scheme involves no 
p meter for ascertaining maximum demand, and 
"fui, the advantage that the fixed charge per annum is a 
A * one, to which the consumer would agree before 
this i à supply under the new scheme. In our article 
in у ho. by MIr. W. A. Toppin another system is proposed, 
the gy the rate depends on the number of hours per day 
thig EU 18 used. For this an hour meter is needed, and 
tent od be arranged to start recording when, say, one- 
Ше maximum possible current is being taken. The 


tery 

Об; | 
the tained by such a system is not as accurate as by 
©} па Hmum «demand system. It would, however, be 


LE р е x e А $ . 
"hs efficient їп inducing consumers to employ electric 


Un 
beta, Б regularly and for long periods. The connection 


n i К 
„ "hit ps meli cation on the hour meter and the charge 
uld al ould be easily understood by everyone. It 


зо encourage the use of electric heating and cooking 
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inventor. 
especially far more very highly trained men, working on the 
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in private houses. The author suggests that his system 
would meet the case of the consumer who only uses the 
publie supply as a stand-by. It would certainly ensure the 
maximum charge per unit being made to such a consumer, 
but even this is not enough to cover the real “сові of a 
stand-by supply. In all such cases à minimum charge per 
vear equivalent to the interest on the capital outlay 
incurred to give the stand-by supply is needed. Under 
the Electric Lighting Bills introduced during the past three 
or four sessions of Parliament this was recognised, but, 
unfortunately, these Bills have always been among the 
massacred innocents. We receive news, however, from 
timo to time that in many cases the introduction of a 
stand-by supply to a suction gas plant or steam plant 
has ended in the displacement of the same. A system 
of charges based on the number of hours’ use per day 
would make it clear to the consumer how much he would 
gain by such a change over. 


NEW INCANDESCENT LAMPS.* 


BY J. SWINBURNE, F.R.S, PAST-PRESIDENT. 


A little more than a quarter of a century ago several 
men were working out the arc lamp, and inventors were 
b:inging out what they called semi-incandescent lamps. 
People’s ideas were very obscure in those days, and much 
confusion was due to the misstatement of the problem that 
was really waiting for solution. At this time they were 
trying to solve the problem of the “subdivision of the 
electric light.” In those days the ordinary dynamo of 
commerce was series wound, and people found difficulty in 
running more than one arc lamp on a given machine. Some 
of the makers succeeded to some extent. For instance 
Jablochkoff had a dynamo with a number of separate 
circuits, and each circuit ran several lamps in series. 
Brush, again, ran lamps in series on series-wound arc 
machines, but inventors generally were trying to run 
several arc lamps from а single series-wound Gramme 
machine giving 60 volts and, say, 20 amperes at rated 
output. 

Oue of the first to understand the real nature of the 
problem and the proper means of solving it was Edison. 
He realised that high-resistance lamps could be worked in 
variable numbers in parallel on constant-pressure circuits. 
This seems so obvious now that we cannot understand 
where the difficulty eame in; but if you will look up the 
technical Press just before 1880, you will find people's 
ideas very chaotic. At this stage there were evidently two 
things necessary for distribution: а small lamp, and 
high pressure. Edison seems to have begun with a high 
pressure especially in view, and, therefore, worked upon 
high-resistance lamps made of platinum. Swan, on the 
other hand, began by keeping small lamps especially in 
view, and worked on carbon, beginning with low resist- 
ances. Swan found low-resistance carbon lamps promising, 
then went on to high resistances, while Edison, haviug high 
resistances chiefly in view, took out a patent for using a 
filament of carbon to give the high resistance. The curious 
thing is that once platinum was put aside, it was always 
assumed that carbon was the only material possible. 
From 1880 until quite recently it seems to have been 
generally taken for granted that no departure from 
carbon was possible. Сеш, there were some experi- 
ments on silicon. As silicon is very closely related to 
carbon, it seemed likely that it would make a good filament, 
but nothing came of it. Attempts were also made to coat 
carbon filaments with silicon and with boron. 

It may seem strange that people did not experiment on 
some of the more refractory metals, but a little considera- 
tion will explain matters to some extent. In the first 
place, the interest was small. Now, when lamps are made 
by the million, an improvement means a fortune to the 
The result is that there are far more people, and 
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subject now. Another point is that in the early days very 
little was known about most of the refractory metals. 
During this time, for example, such substances as thoria, 
ceria, zirconia, and other “rare earths," have become quite 
familiar to the practical chemist. Again, we bave become 
much more familiar with high temperatures and high melting 
points through working with the electric furnace. Many 
people, no doubt, thought of trying some of the refractory 
metals, but the information was very vague and very 
meagre, and no one had any clear ideas about high tem- 
peratures. Once we got into anything above 1,000deg. C. 
we had no means of comparing temperatures, and no sort of 
accurate ideas of temperature at all. If you looked up 
chemical literature to find out whether a given metal had a 
high enough melting point to be of use, all you found was 
that some people said it was infusible, others said it was 
fusible only at the “highest temperature of the forge.” 
Suppose, for example, anyone thought of trying chromium, 
he would find that the process recommended was mixing 
the oxide with lampblack and subjecting it in a carbon- 
lined crucible to the heat of a blast furnace. A lamp 
inventor seldom keeps a blast furnace; but the method 
suggests a rough way of working, and a very impure result, 
as even before the days of the vulgarisation of carbides we 
all knew that certain metals took up carbon, like cast iron. 
Then he would find that the chromium so made is crystalline 

owder, less fusible than platinum, and that is all. The 
information would not lead the most sanguine inventor to 
try making chromium into wire and makie lamps of it. 
In fact, the information that it scratches glass, and is at 
least as hard as corundum, is in itself enough to discourage 
him. We can now get chromium by another method 
altogether, which does not involve carbon — namely, reduc- 
tion by means of aluminium—and this process has given us 
several metals. Research in the direction of special steels 
has also made us much more familiar with many of the 
refractory metals. | 

But in order to make a successful lamp it is not enough 
merely to look up the melting point of a metal, or even to 
find it out by experiment. The people who have so far 
succeeded have had an exceedingly difficult task. They 
have generallv had, first, to work out a chemical process 
which gives pure metal. "This in itself is no small achieve- 
ment. Next they have to find out if the melting point of 
the metal is high enough, and then they have to face the 
exceedingly difficult problem of making fine enough wire 
of a metal which scems almost unworkable. Even this is 
by no means all; the question of specific resistance and 
fineness and length of wire comes in. This raises at 
once the most serious consideration as to the new metallic 
lamps. 

The early Swan lamps took from 40 to 70 volts, but it 
was soon found that tbat was too low a pressure even for 
such work as hotel and theatre lighting. Edison used 
about 100 volts, and in this country the Swan Company 
turned out good 100-volt lamps about 1884. It was found 
very difficult in those days to make lamps for more than 
100 to 110 volts, as the process then in use for making the 
filaments did not lend itself to very thin conductors of 
considerable length. About that time, however, the 
method of making filaments by squirting a solution of 
pyroxylin and reducing it, or squirting a solution of 
cellulose in chloride of zinc, came into use. All the time 
the demands of cconomical distribution had been pressing 
lampmakers to provide 200 or even 250 volt lamps. 
Carbon lamp makers have now been able to make 200- 
volt lamps, even of small powers, for some years. When 
it is remembered that the process of squirting a solution of 
cellulose into a liquid is now employed for making artificial 
silk, it will be realised that squirting enables the lamp- 
maker to make his filaments as fine as he likes. The 
ditficultv, then, is not in making a sufficiently fine thread 
in the first place, but in mounting it, and above all, in 
getting a durable lamp of such fine material. If the 
surface emission is the same, the pressure varies directly 
as the square root of the cube of the length of the 
filament. Other things being equal, a 200-volt filament 
is nearly 1:56 times the length of the 100-volt con- 
ductor, and about two-thirds of the diameter. It is 
thus very much weaker,  Weakness is not by any 
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means the only consideration, however. The slow 
wearing of the surface causes a greater percentage differ- 
ence in the resistance of the lamp, and there is double 
the pressure available for causing discharge across from 
one leg of the filament to the other. The only way 
the lampmaker can reach high pressures, other things 
being equal, is bv increasing the size of the lamp—that is 
to say, making 16 instead of 8 candle lamps—and so on. 
In old days the ordinary lamp was abont 20 candles, then 
came 16 candles, and then the 8. These sizes seem to 
have been the result of chance, as the ordinary gas-burner 
with which the electric lamp had to compete at that time 
give from 10 to 12 candles. We have thus the distribu- 
tion engineer clamouring for high pressures, and the lamp- 
maker trying to meet his demand, and making up to 
250-volt lamps. "The lamps are naturally worse than those 
made for lower pressures—in fact, until you get down to 
such low pressures that the filaments become sticks, the 
lower the pressure the better the lamp—but the combina- 
tion of better distribution and worse lamp is on the whole 
much better for the publie, as the gain through better 
distribution is greater than the loss through inferior lamps. 

Before leaving carbon lamps, an American improvement 
has been introduced by Mr. Howell. 'The carbon filaments 
are heated in an electrical furnace to convert them into a 
form of graphite. This is really perfecting an old process 
rather than inventing a new one. The effects of high 
temperature were known long ago. In 1884 and 1885 it 
wus important not to treat the filaments with hydrocarbon, 
for patent reasons, and the filaments were simply electri- 
cally heated to barden them and reduce the resistance. 
To prevent deposition of carbon precaution had to he 
taken, as the vapour from the grease used for lubricating a 
glass tap or sealing a joint was enough to deposit visible 
traces of carbon. Filaments heated electrically without 
deposition were hard and flexible, and black, and in some 
cases had about the same resistances hot as cold. They 
were more durable than carbon-coated filaments. The 
American lamps are probably a development of this idea 
Every carbon lamp maker has known for many years that 
“flashing” not only deposits carbon, but entirely alters 
the nature of tlie filament itself. I believe flashed filaments 
do not act on hot strong sulphuric acid. 

But as soon as we deal with metal lamps the question of 
distribution comes up again. How are lampmakers to get 
the metal wire so fine that it will take, say, 200 volts? 
The metal lamp can only supplant the carbon on the ground 
of higher efficiency, and the efficiency claimed is much 
higher. Thus, if a carbon lamp of 200 volts and 16 candles 
has an efficiency of 0:25 candles per watt, it must have a 
resistance of 625 ohms. То make a carbon of 625 ohms 
small enough to give 22 candles at 0:25 candles per watt 
is a feat, but to make а metal wire to do so is a very 
ditficult matter. But a mctal lamp is made to vork at, 
gay, 0°75 candles per watt, and that means that for 16 candles 
there are only 21:4 watts. This means a resistance of 
1,870, or nearly 2,000 ohms. То make a lamp filament of 
metal so as to have a resistance of 2,000 ohms, and only to 
give 16 candles at a temperature necessary to give such 
a high efficiency as 0°75 candles per watt, would be a 
wonderful feat. There are two influences which helpthe metal 
lamp, however. The resistance of the metal rises considerably 
with the temperature, as a metal is run not very far from 
its softening point, and the emissivity of bright metal is 
less than carbon, so that to give the same light at the same 
efficiency the wire may be larger. It seems probable, 
however, that bright metal surfaces increase in emissivity 
as they get hot—that is to say, they get blacker as they 
get hotter, а black body being brighter at a given high 
temperature than a white body. 

We thus come upon the weak point of the metallic 
lamp; it is very ditfieult to make a small lamp of 200 volts. 
The questions are, therefore, whether the higher efficiency 
of the metal lamp will induce us to bring our pressure 
down to 100 volts or less, on the one hand, or whether the 
metallamp ean be made to take 200 volts or more either 
by further perfection by the use of some sort of trans- 
former, or by using larger lamps, say 50 candles cach. 
Of course, we may take to running the lamps in pairs, Or 
in threes in series, but that does not seem likely. j We 


— M 


went through a good deal of trouble of that sort in the | 


early days of the carbon lamp, and it is improbable it will 
be repeated. Large buildings may be wired on the three- 


wire aystem with a dead middle wire; but this doe: nut | 


appeal very strongly to modern engineers, and it is only 
applicable to new buildings that are not yet wired. If the 
metailic lamp had come into being 20 years ago it woul: 
bave commanded its own conditions, but now it has to 
ad ipt. itself to the conditions already existing. The average 
householder will certainly not put in a special transformer 
to give him 100 volta, and it will take a good deal of 
persuasion to induce а supply company to convert its three. 
wire into a five-wire system. At the samo time it must be 
remembered that there are still plenty of 100-volt circuits, 
aud the output necessary to supply these is quite great 
enough to give the metal lamp a footing which may enable 
it to prescribe its own conditions in the future. 


will alter, and that incandescent gas or large metal lamps 


[t seems | 
probable, however, that people's ideas of the value of light | 
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will soon lead them to use 50 candles as the normal light | 


at each point. At the same time, the ingenuity which has 
made metal lamps possible seems quite capable of making 
200- volt 16-candle lamps within reasonable time. 

When we come to the question what metals or com- 
pounds are available for lamp filaments, we have to con- 
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Melting s f making the filaments in practice. 


of th 8 point, it has been quite impossible to melt many 
eei Metals until the electric furnace came into use : but 


trie furnace generally deals with tho metals in the 


. inte f carbon, which probably alters their melting 
a. ent t apart from that, before the recent develop. 
RIC in the study of radiation, there was no means of 
п, ©, Such temperatures as the fusing point of 
the © for example. Even yet we have no data as 
Mhe elting Points of most of the refractory metals. 
‘tke „  Suide &vailable is the periodic law. We may 

be ev з generally known as the fourth group, and take 
сепи m пев This gives us carbon, titanium, zirconium, 
bd а, ро emen t. not yet discovered), and thorium. We 
lcu but E tE for consideration, boron, which is next to 
єт. © Car 9 third group, and silicon, which is also 
uia: Then 5 a ìn its own group, but in the third odd 
“ущ; get, the fifth group, we may take the even 

tantalu after nitrogen, vanadium, 


Fig, 


, and an unknown element. In the next , tivity of the metals. 


.. 


1. 


melting point, the specific resistance, and the group we get, after oxygen, chromium, molybdenum, a 
As to the | ghost, anl tungsten and uranium. 


In Series 6, running 
through Groups IV., V.. VL, we get zirconium, niobium, 
molybdenum; and in Group VIII., rubidium, rhodium, 
and palladium. Series 10, which contains tantalum and 
tungsten in Groups V. and VI, has osmium, iridium, and 
platinum in Group VIII. By using elements whose melt- 
ing points are known to be high as a soit of guide posts, 
we can thus pick out the elements most likely to have high 
melting points. 

Instead of using a table of elements, we may work from 
curves. Fig. 1 shows three curves. In all the horizontal 
distance is the atomic weight. In the top curve the height 
is fusing point; in the middle curve, atomic volume : and 
in the lower curve, conductivity. It must be admitted 
that the information obtained is very vague, and it can be 
used only as a sort of index to show the probable directions 
for suecess. The melting points when high are very 
indefinite, so the peaks of that curve have been omitted. 


niobium, | There are very few accurate data available as to conduc- 


It will be seen that the high melting 
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points eorrespond with small atomic volumes. Electrical 
conductivity seems to follow the same sort of rule. 

In discussing the possible manufacture of various 
metallic filaments it must be mentioned tbat I am not 
a specialist in this subject. Twenty years ago, with a 
comparatively few exceptions, people knew even less about 
incandescent lamps than I did, but now this is all changed. 
But it may still be worth while to have the subject 
brought before the Institution in a general way, as, apart 
altogether from practical details of manufacture, the 
matter is of great importance to the industry. In 
making carbon filaments the practice is to make a thread of 
cellulose and carbonise it, but in early days it was proposed 
to make the filaments of а paste such as lampblack and tar 
worked up. No practical lamps were ever made in this 
manner, but straight rods about a millimetre diameter were 
made as arc-light carbons, I think, by Messrs. Carré, and 
these were made into incandescent lamps. They were 
probably ground retort carbon made into a putty with 
sugar, treacle, or tar, and carbonised. In making metal or 
carbide filaments there are several processes. А carbon 
filament may be made first, and this may be coated by elec- 
trieal heating with other substauces, and the carbon can 
then be volatilised. "The same process can be carried out, 
except that the carbon, instead of being volatilised, is 
combined, making a carbide. А wire may be deposited 
electrolytically from a solution. The material may be 
ductile, in which case it is drawn into wire in the usual way. 
The material may be made into a very fine, smooth powder 
and mixed with some agglomerant and squirted. The 
syuirted filament is then dried, baked, and heated elez- 
t'ically to get rid of carbon if an organic binding material 
his been used. An oxide may be mixed with carbon and 
made into a paste and squirted. The filaments, after 
baking, are heated electrically in racuo: the carbon then 
reduces the oxide, making either metal or carbide accord- 
ing to the proportion of carbon employed. The carbon 
miy be supplied by heating in hydrocarbon vapour. The 
oxide may be made into a rod and run like a Nernst 
lamp, except that the process is carried out either 
in vacuo or in hydrocarbon gas, so that the oxygen is 
removed, leaving metal. 'lhese are the most likely or 
the least unlikely ways of making filaments. There 
are others which figure in patent literature a good deal. 
The laws of Nature, as revealed in patent specifications, are 
so extraordinary that I do not feel justified in confusing 
your minds with them. 'Гһе account in the technical 
papers of the methods used by the inventors may not 
always be absolutely true in detail, and they frequently 
have quite а suspicious flavour of patent specification. The 
plan of coating a carbon and then volatilising the carbon 
by heat has a heroic ring about it, which promises a lamp 
capable of very high effieiency ; but I want to see it done. 
Most metals are likely to form carbides rather than let 
the carbon go off. The Cruto lamp of about 1884 was 
supposed to be made by the converse process of depositing 
cwbon on a finc platinum wire, and then heating the 
carbon till the platinum boiled off. The actual filaments 
were of such low specific resistance that platinum must 
have remained there. 

The electrical deposition of metal filaments is generally 
troublesome, because most of the metals that might do for 
lamps will not deposit unformly enough, and electrolytic 
deposits of hard metals are not capable of being drawn 
down into wire. For such a process to be successful the 
core or mandrel must not be made of a metal that will form 
an alloy. It need not necessarily be metal at all; pre- 
sumably such a material as nitro-cellulose coated with black- 
lead, or made conductive by any of the ordinary methods, 
would serve. The resulting filaments would be tubes, of 
course. Drawing down fine wire is generally impossible, 
as few of the metals are ductile. The drawing down of 
tantalum by Messrs. Siemens and Halske is a perfect 
triumph when not only the real but the reputed properties 
of that metal are considered. Whether they draw the 
metal down by itself or by the Wallaston method I do not 
know. Tantalum is not soluble in the ordiffary acids. 
The metal filament is very seriously handicapped by its 
softness when hot and its brittleness when cold. Many of 
the metal lamps will run in ouly one position, otherwise 


the wire sags. The wires are also often very fragile when 
the lamp is not in use. 

It might be urged that alloys should be used for lamp 
wires, on the ground that many brittle and intractable 
metals may make ductile alloys. "There is another point ; 
alloys have generally high specific resistances, and this is, 
of course, a very great point. Even a very small addition 
of another metal may increase the specific resistance very 
considerably. Unfortunately, alloys generally have low 
fusing points. Where а very fusible and a refractory 
metal are alloyed, the addition of the refractory to the 
fusible metal generally first lowers the melting point. 
The melting point then rises in one way ог another, 
according to whether definite combinations occur, until 
the melting point of the refractory metal is reached. 
И the metals have about the same melting point, their 
alloy may be taken as having a lower melting point. 
This is not a law, however. The alloys of antimony 
and aluminium have much higher melting points 
than the component metals. Starting from pure anti- 
mony, the melting point falls a little on the addition 
of a small percentage of aluminium and then rises 
quickly. An alloy of aluminium and gold has also a 
higher melting point than either of its components. It is 
possible, therefore, that alloys may be formed which have 
very bigh melting points. Perhaps metals of the same 
group and series may give refractory alloys. Platinum- 
iridium has, I believe, a high melting point. Tungsten and 
osmium are in the same series, but are in the sixth and 
eighth groups. Tantalum and tungsten are in the same 
series and neighbouring groups. 

The addition of a very little of one metal to another 
may be worth while if it increases the specific resistance 
very considerably and lowers the melting point very little. 
Where you add a trace of infusible to a fusible metal, the 
first result is generally to reduce the melting point; but 
after a very small percentage the melting point rises very 
rapidly. If you begin with the infusible metal, the 
addition of the fusible component brings the melting point 
down very rapidly. In alloying two metals of about equal 
melting tempera'ures, the first addition of either brings 
the melting point down rapidly. The alloys with high 
melting points generally contain definite compounds, and 
compounds are often much more infusible than their com- 
ponents; ammonium nitrate, chloride, and chlorate are 
extreme but notapt examples. Arsenides and antimonides 
are not wholly uulike phosphides and even sulphides. 
Alloying has a possible disadvantage in reducing the resist- 
ance-temperature coefficient. The rise of resistance is а 
most valuable property in a wire lamp, as it protects the 
lamp against over-running, and allows it to be run bright 
on a more variable supply circuit. 

One of the ditticulties in squirting filaments of a paste 
of finely-divided metals and an agglutinant is to get the 
metal tine enough to squirt smoothly. This is also a 
question of the agglomerant used Some of these metals 
in the form of powder will not squirt properly ; the paste 
comes out thin at first and then particles choke the nozzle, 
and the squirting stops. Gum tragacanth is a very con- 
venient material to use. It was used by Farneljehm for 
squirting thin threads of magnesia, out of which he made 
beautiful little baskets for use as mantles on water-gas 
burners. These have been supplanted by the Welsbach 
mantles. After a metal filament is squirted it must hold 
together until it is heated to a temperature high enough to 
sinter the particles together and make the filament into a 
sort of wire. Obviously it must be diftieult to make very 
fine filaments in this way, and very fine filaments are 
necessary for reasonably high pressures. If the agglutinant 
is carbon, there is a chance of its being taken up by the 
metal and either making the carbide or reducing the melting 
point, just as carbon reduces the melting point of iron or 
manganese. 

Squirting a mixture of oxide and carbon and then elec- 
trically heating to get meta! does hot look promising, 
because the resulting filament will probably contain carbon, 
or be а carbide, or else the metal will be only a sort of 
framework, as the volume of the metal must be less than 
the volume of the oxide plus enough carbon to reduce it. 
Such a filament will have a large diameter for a given 


weight of metal, and will most likely be very weak. It 
mav often be easier to squirt a very fine filament of pure 
oxide than of metal powder. The oxide can then be 
relueed, in many cases in hydrogen or even carbon 
monoxide, without forming carbide. In some cases I have 
found very fine “impalpable” powders can be made by 
calcining such salts as the oxalates. Prolonged kneading 
has a marked effect on the extrudibility of many pastes. 
A paste is much improved by being worked for hours in 
а small P'leiderer, or by more powerful kneading The 
attrition of the particles. seems to grind their corners 
of. It vou step on wet sand whose particles are sharp, 
the sand just round your foot looks dry, because the 
particles are moved out of their compact position, and 
constrain one another so that the interstitial spaces are 
increased, and the water is thus mopped up and drawn 
from the neighbouring sand. On raising the foot the sand 
sinks back into compact positions, and looks wetter than 
ever. The same thing is noticed оп a small scale. with 
(uniboiled) starch paste. The action is very marked, and 
starch and water will not squirt well. Gum tragacanth 
mav aet partly as а smooth cushion which prevents 
crystalline or angular particles locking, but prolonged 
kneading appears to grind off the corners. A filament 
made by reducing a paste of oxide with hydrogen is also 
more likely to be dense and strong than one which had 
the reducing material in its body in addition. The 
method of making a squirted filament of oxide and 
relucng it by running it as a Nernst lamp in vacuo is 
troublesome, and does not give much promise of supplying 
long. thin filaments. If vou consider the length and 
diameter of the Nernst rod for 100 volts, and compare it 
with a tantalum wire for the same pressure, it is evident 
that the method is almost hopeless. A wire the length of 
а tantalum lamp filament, and approximately of the same 
diameter, could not be made of oxide, and could not be 
run as a Nernst filament with any reasonable pressure if 
mule. 

Though metal filaments have been referred to so far, it 
must be remembered that there is no reason to limit the 
possible conductors to elements. To begin with, we have 
the first of the new lamps, the Nernst, made of oxides. 
The Nernst is now so well known and in such extended 
commercial use that there is no need to say very much 
4bout it. The stick of oxides, or glower, as it is generally 
called, has such a high specific resistance that it need not 
be long and thin to meet ordinary conditions. On the 
other hand, the rods cannot be made very thin, as the 
oxide is soft when hot and is fragile when cold. The smallest 
rois made are for 0:25 ampere. On 100 volts these give 
a ut 10 candles. The makers do not make rods to take 
O'125 ampere so as to give 16 candles on 200 volts. 
-As the lamp requires a heater to start it, and an electro- 
magnet to put the heater out of circuit, and a series resist- 
Ru or "ballast," it has always appeared to me the real 
d for the Nernst is hot in competition with the 16-candle 
и incandescent, but in the region of 50 to 500 candles. 
me t portion of cost of the electromagnet, the resistance, 
1 heater is smaller in this case, and there is a more 

in d in competition with small ares and Welsbach 
ы do not know what the Nernst glowers are made of 
Cart , tber used to be a mixture of yttria, or “yttrite 
Silar "ith zirconia, and it is probable the same, or a 
lue 3 is still used. It is not difficult to analyse 
ll v but it is not worth while unless the Institution 
IN proye ants t know. There may be a very large field for 
Cand ment here. The conditions are that the rod should 
th sulg high tem perature without getting too soft, and it 
Partin begin t conduct at а low temperature, so that 
De uS shouled be easy. Nernst, no doubt, went over 
0 9 pretty М in the first instance ; but 
“fy 59 many possib 


the 
Is noe “г han« 
much 


: be thought, however, that it would be 
or a а some black substance, such as some 
lary heatin es which conduct even cold, so that pre- 

& might be omitted. It is a very curious 
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thing that there does not seem to ke any such black or 
coloured compound in existence. There is a curious 
phenomenon in this connection. Some black or dark com- 
pounds, such as oxide of copper or oxide of vanadium, 
made in the ordinary way, conduct well when cold, and 
can be heated electrically until fused, when they continue 
to conduct, of course; but if they are now allowed to cool 
they no longer conduct. Heating has changed their physical 
or crystalline state in some way. Both oxides of copper 
and vanadium are far too fusible for lamps. I do not think 
there are any promising sulphides. Most of the sulphides 
are easily fusible. As to the melting points of the tellurides 
and selenides, | am sorry to say 1 can give no informa 
tion, as І am not at all well acquainted with those 
compounds. 

It may be supposed that a Nernst glower should be run 
in гасно, so аз to avoid the loss by convection. The glower 
appears to conduct electrolytically exactly in the manner 
of a fused salt; and it would further appear that with a 
direct current you would get oxygen at one terminal and 
zirconium at the other, and that in a few minutes the 
glower would be entirely reduced to zirconium if the oxygen 
were pumped out as liberated. What really happens is 
that the lamp goes out. It does the same in an atmosphere 
of coal gas. This may be because the zirconium is liberated 
in a modification which does not conduct. I will return to 
this question presently. 

The metals may now be discussed in the order given by 
the periodic law. 

Titanium is a metal with a very high melting point. It 
is comparatively plentiful, especially in Scandinavia: at 
least, I presume it is, as some years ago the owner of a 
titanium property was trying to find an outlet. I could 
not suggest any at that time. 

Zireonium is said to fuse fairly easily; on the other 
hand, people are said to make lamps of it. As а matter 
of fact, it is not easy to get such a metal as zirconium 
pure, and it is quite possible the melting point is very 
high, and that some particular allov that was really being 
examined melted more readily. Nearly all the melting 
points of such metals are uncertain. It is not very difficult 
to separate zirconium from other metals, even from thorium, 
if trouble is taken ; but the purification by precipitation 
is exceedingly tedious, as the hydrate does not filter well. 
In addition, it is difficult to remove the alkali metals com- 
pletely. Zirconium lamps are made for up to 110 volte at 
one candle per watt. Whether they are made of zirconium 
or its carbide I do not know. Obviously, if zirconium is 
not very infusible, lamps cannot be made of it. Zirconium 
carbide I know from experience stands a high temperature. 

Cerium 18 said to have a low melting point—below silver, 
in fact, and is, therefore, probably useless. I must repeat, 
however, that it is very difficult to get such metals pure. 
Cerium is very diflicult to get approximately pure, as it is 
apt to contain other metals from the same group of earths. 
It is ductile. 1 do not know if a fine wire would be 
oxidised «quickly on exposure to air. An alloy of cerium 
and iron makes sparks when filed or scratched ; so it is 
probable cerium would be difficult to work into fine wires 
in the moist air. 

Thorinm.—This metal has probably a very high meltin 
point. Thoria is in great demand for gas mantles, ET 
the demand has created a good supply, so there would be 
plenty for making filaments. I have tried running a thoria 
“ Nernst” glower in гасио. It can be started either by 
coating with platinum, by dipping in chloride and heating, 
ог by a Rubmkorff coil. A direct current electrolyses it 
too quickly and an alternating too slowly, so I superposed 
one on the other without the companies making any objec- 
tions. After some time the rod conducts when cold, and 
apparently consists largely of thorium, but there is diffi 
culty with the connections. This method is applicable to 
the reduction of a large number of oxides. 

Boron.—Some work has been done on coating carbons 
with boron, but I have never heard that it was successful. 
Neither do I know if boron conducts at all. Of course, 
many bodies that are really conductors will not conduct 
when they are in the form of fine powder, unless the 
powder is strongly compressed, 

( To be continued.) 
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WIRING BY ELECTRICAL UNDERTAKERS. 


The business for which electrical undertakers receive 
powers under the Electric Lighting Act is the distribution 
of electrical energy over a given area. In order to increase 
the success of such supply from central stations many 
ingenious schemes have been «devised, and now one can 
look back on a number of such schemes which have not 
stood the test of time. Perhaps the scheme for attracting 
consumers which is the most self-destructive of any is that 
for undertakers to carry out themselves the wiring 
work within houses or business premises. А good many 
undertakers have tried to do this, the first result being 
that the electrical contractors within the area cease to 
become active canvassers for the spread of electric lighting 
and power. In most large towns this has been fully 
recognised, and the importance of holding an impartial 
position toward all electrical contractors alike is fully 
recognised. If this is done, each of these contractors receive 
a due reward for the canvassing work done by his staff in the 
shape of orders for wiring, or for the supply of small 
accessories. Ап extreme case of the opposite course is 
that of the Woolwich wiring department, which has 
recently been stronglv condemned by Sir Alexander B. W. 
Kennedy, the president of the Institution of Civil Engi- 
neers. This expert's report on the Woolwich undertaking 
is still under consideration by the committee, and hence 
the recommendations as to the reorganisation of the gene- 
rating stations are not to be made public. The following 
résumé from the Kentish [Independent shows, however, that 
the condemnation of the wiring department leaves little 
room for doubt as to the fate of the same. 


After having gone into full details as to receipts and expendi- 
ture in this part of the electricity undertaking, and given the 
whole figures his most anxious consideration, Sir Alexander 
reports that he can only advise the Council that the sooner this 
department is discontinued the better for the Corporation. 
From what he had seen of the accounts and from the way in 
which the various items had been charged, he feels sure that the 
real loss is even greater than the apparent loss; but even taking 
the figures as they stand, it will, he says, be better for the 
Council to face the loss that has been made than to continue in 
a business which must inevitably lead to further losses. A most 
serious matter in connection with any municipal wiring scheme, 
he points out, is that once the wiring has been carried out in a 
house the capital value of the wiring has practically been lost 
unless a special agreement has been made with the landlord or 
owner of the premises that he will become responsible for the 
rent or payment by instalments for the work. When the work 
has once been done the Council can have no hold whatever on 
anyone for repayment, except the particular tenant who has 
entered into a special agreement with the authorities, and 
if the tenant leaves the house—a thing which happens very 
often in Woolwich—the Council have no hold on him, while 
they cannot remove the wiring—which has become a landlord’s 
fixture—and the Council have no way of compelling a new 
tenant to pay anything for the wiring. 

Apart, however, from the general question, Sir Alexander 
says that he is sorry to see in the case of Woolwich very serious 
mistakes must have been made in estimating, as the amounts 
which the Council had been paid for estimated work fell far 
short of the actual cost to the Council. In framing the 
estimates, it would appear, no allowance has been made for 
control and management expenses, cost of showrooms, cost of 
keeping accounts, and other matters of a purely commercial and 
business nature. 

In regard to the whole work of the department, the report 
continues, it has been found over and over again that this class 
of business can only be made to pay by a very active and 
rigorous contractor with ample experience and knowledge of 
methods of estimating and of storekeeping, and working under 
regular business conditions. The details of the accounts, it is 
stated in the report, are altogether so unsatisfactory that it is 
again suggested that it would be desirous in the best interests 
of the Council to discontinue this department with the least 
possible delay, and put up with the loss actually incurred. As 
things are going now, the loss must probably be increased with 
every additional amount of work done. Other municipal 
authorities, it is stated, make suitable arrangements with local 
contractors to carry this work out. 


We have little doubt that this department, although 
organised to cheapen the wiring in consumers' houses and 
to extend the number of consumers, has actually been 
respousible for the slow progress made. When it is 
abolished and there is free competition between the con- 
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tractors, both within and without the borough, there is 
likely to be an increase in lamp connections and a decrease 
in the cost of installation work. Опе can be sure that if 
companies such as have been organised to carry out such 
work on the free-wiring principle have been financially 
unsuccessful, there is no chance of a municipal undertaking 
making a profit out of a wiring department. 


FORTHCOMING EVENTS. 


Fripay, JAN. 11. 


Electro-Harmonic Society.—At 8 p.m., at King's Hall, Holborn, 
smoking concert, 
SATURDAY, JAN. 12. 


Birmingham and District Electric Club. -At 7.50 p. ni., at 
Colonnade Hotel, New-street, presidential address by Mr. W. H. 
Whitehouse. 

Monpay, JAN. 14, 


Institution of Electrical Engineers (Newcastle Local Section). 
At 8 p.m., at Armstrong College, „ Points in Power Station 
Design and Operation, by Mr. Е. P. Hollis. 

Institution of Mechanical Engineers (Graduates’ Association ).— 
At 7.50 p.m., at Store s gate, St. James's Park, Westminster, 
© Portland Cement and the Machinery used in its Manufacture," 
by Mr. A. В. E. Cheeseman. 


Tvespay, JAN. 15. 

Faraday Society. At 8 p.m., at Institution of Electrical Engineers, 
92. Victoria-street, N.W., * The Application of the Electron 
Theory Electrolysis,” hy Mr. E. E. Fournier D'Albe. 

Institution of Civil Engineers. At 8 p.m., at Great George-street, 
Westminster, N.W., © The Simplon Tunnel,“ hy Mr. F. Fox. 

WEDNESDAY, JAN. 16. 

Society of Arts. —A1 8 p.m., ordinary meeting, adjourned discussion 
on Mr. J. W. Gordon's paper, © Patent Law Reform.“ 

Institution of Civil Engineers. Students' visit to the cleetricity 
generating station of the Great Western. Railway at Park Royal. 
Meet at 2.45 p.m. at Paddington Station ((. W. R.). 

Junior Institution of Engineers.— At 8 p.m., at the Westminster 
Palace Hotel, ** Stream Lines and their Application to Engineering 
Problems," by Dr. H. 8. Hele-Shaw, F. R. S. 

British Westinghouse Engineers’ Technical Sooliety.— At 
7.50 p.m., at Manchester, © Long Flame and Chemical Ares,” 
by Mr. Ridings. 

Institution of Electrical Engineers (Students Section).— At 
92, Victoria-street, S.W., Prof. J. Epstein's paper, “© Selection 
and Testing of Materials for Construction of Electrical Machinery,” 
will be discussed. 

Royal Meteorological Society.—At 7.45 p.m., at Institution of 
Civil Engineers, Great. George-street, annual general meeting. 
Paper on. ** Weather in War Tine,” by Mr. R. Bentley, F. S. A. 
(president. 

Institution of Electrical Engineers (Birmingham Local Section). 
At 7.30 p.m., at University, Edmund-street, © Recent Improve- 
meuts in Electrie Lighting,“ by Mr. A. Н. Bate. 


TnvnspAy, JAN. 17. 

Institution of Civil Engineers (Yorkshire Students,.-—-At 
2.18 p.m. (meet at Leeds, G.N. Station), visit to the works of 
Messrs. Geo, Cradock and Co., wire-rope makers, Wakefield. At 
7.50 p.m., at Leeds Chamber of Commerce, Exchange-buildings, 
“The Construction of Reservoir Embankments,” by Mr. William 
Watts. 

Royal School of Military Engineering, Chatham. 
its Prevention," by Mr. W. H. Booth. 

Royal Institution of Great Britain.--At 5 p.m.. at Albemarle- 
street, Piccadilly, W., “ Recent Advances in the Exploration of 
the Atmosphere,” by Dr. W. H. Shaw. 


FRIDAY, JAN. 18. 

Northampton Institute Engineering Society.—At 7.50 p.m., at 
Northampton Institute, * River §Steamboats.“ 

Institution of Mechanical Engineers. — At 8 p.m., at Storey s-gate, 
St. James's Park, Westminster. 8. W., adjourned. discussion ou 
‘Lighting of Railway Premises--Indoor and Outdoor,” by Mr. 
Н. Fowler, Paper to be read and discussed, Eighth Report to 
the Allovs Research Committee on the Properties of the Alloys of 
Aluminium and Copper, by Prof. H. C. H. Carpenter and Mr. 
C. A. Edwards. 

Royal Institution of Great Britain. At 9 p. in., Fiſty Years of 
Explosives,” by Sir Andrew Noble, Bart. 

SATURDAY, JAN. 19. 

Junior Institution of Engineors. At 2.50 p. in., visit to Royal 
Naval College, Greenwich, for inspection of new engineering 
laboratory. 

Glasgow Colloge Technical and Scientific Society. —At 7.50 p.m., 
at the College, George-street, © The Development of the Alternat- 
ing-Current Motor," bv Mr. W. Benison Hird. 

Institution of Electrical Engineors.—At 10 a,m., students’ v 
to the India. Rubber, Gutta Percha, and Telegraph Wor 
Limited, Silvertown, 


Smoke and 


FUEL ECONOMY.* 
EY n. n. MANWELL, MEMBER. 


Vithouh the author in this. paper deals principally with the 
Sam plant of an clectrie generating station, the main principles 
apply equally to all steam plants. "The careful records that are 
керам inest electrical stations are worthy of notice by all users 
ef Steam, a8 it gs net sufficient. to know only that the costs of 
но «а пеп lave imereased.. It is also essential that the cause 
ef the increase should be known and remedied with as little 
delay ms possible. The nin advantage. of electrie driving is 
the ease with which the power to cach motor may be measured 
and any etcess or waste at once checked, and the records of a 
steam plant should be such that any loss of etlicieney may be 
hime vend and remedied as quickly as possible. 

J. e to he Rept. There are miny points in connection 
with a modera steam plant which must be cousidered if the 
utmost coomemy is to be effected. Records must at any rate be 
ke pt of the water pumped into the boilers, the coal used, the 
Pease power hours or the umts generated, and, if possible, the 
stream used by the engines. The last item can easily be obtained 
ff the engines exhaust to surface condensers by passing the 

љи pump discharge through a small tank placed over the hot- 
well wth a «lot. of uniform width the side. The height of 
the water in this Small tank and slot is proportional to the 
water discharged from the aim pumps. A float in this tank can 
be trade te record on a paper chart. It is, of Course, essential 
that the condenser circulating water should not leak into the 
ate aru space. This water should also be measured in a meter. 
Tf the above records are kept, the evaporation per pound of 
csl, the сөл] and water used per unit of electricity or per 
herse-power hour are easily deducted. The difference between 
he water evaporate | and the air-pump discharge as recorded by 
the meter shows whether the loss through leakage, condensation, 

tc. is excessive. 
tail Heandling.--The first point to be considered is the 
ex nenmnical handling of the coal. In large installations this 
11 NX be carried out by means of conveyors and elevators, but in 
-onie small plants with small load. factors such appliances. are 
not econonueal Automatic eoal- handing apparatus will not pay 
Tes install unless the wages saved are at least equal to the charges 
the conveying plant that is. interest. and depreciation, 
naarntÜienanee, and the power required to drive it. In some 
«ew s special causes may render such plant essential; such as the 
UY pna in ground space or the extra convenience. With a good 
« хуг the maintenance and power required are low. one unit 
ef «Јеси bein sufficient to lift 10 tons of coal 30ft. to over- 
head bunkers with an endless gravity bucket. conveyor 200ft. 
lonz. [t should be remembered that all the power taken by a 
nor. except what is theoretically necessary to raise the 
cl. is expended in the wear and tear of some part of the plant, 
- that the less the power taken by a conveyor, the less will be 
the maintenance and deprecintion. Take the case of three 
te erm each сарае of evaporating 15,0001Ь. of steam per hour, 
ee being spare, the load factor of the two boilers being as low 
as 10 per cent. averaged during the year. Such a plant will 
burn sme 1.500 to 2.000 tons per year, and if no overhead 
bunkers were installed, an elevator and trough conveyor could 
rec installed for £200. Such a plant should not cost more than 
£30 per annum, including interest and depreciation at 10 per 
ud. per annum. By careful design much labour can be saved. 

The tricks or carts should. discharge direct. toa hopper at the 

"o af the elevator, or. if no elevator is used, into bunkers, from 

chen will gravitate direct to the firing toor. 

Tae of Bodor,- The type of boiler to be employed must 
erb depend on the regularity with which the steam is 
Aken off, the size of the boiler-house, and the class of fuel 
V ht is, therefore, impossible to lay down a rule, but 

PA ! cave must be treated individually, The boilers most gene- 
s employed are the Lancashire aud the water-tube. The 
м, тиру less ground space (especially in the larger sizes), 

"Ulin lange units, are much safer, being almost entirely 

и %, from disstrous explosions, can raise steam much more 
е5. Абу qur be more easily forced, and in larger sizes are 
ey first cost. Lancashire boilers are, however, cheaper 
in, An, gge} with them there is less radiation from and leakage 
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PM 9 toe Former contention is. net correct, and is 
uc E NI Hr heaters are employed. The latter is correct 
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MEUM dew 4, Weasing steam quickly. The reserve may be 
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p OM LUE, cem Weretucing valve. 
е М e a 


Ua "t 1 1 э. - ё + 


“AL usd ners: 2 the Glasgow Local Section of the Institution of 
> 


Dec. 11. 1900. 


THE ELECTRICAL ENGINEER, JANUARY 11, 1907. 


61 


Stoking. In the modern boiller-room mechanical stokers are 
in almost. universal use, and the author is of opinion that a 
mechanical stoker pays in all cases, for the following reasons : 
(1) much greater economy can be obtained with them than with 
hand tiring ; (2) the cheapest grades of coal may be burnt wit! 
out smoke ; (3) the stoker can attend to à much greater number 
of boilers, or if a few boilers only are in use, he cin attend t 
other duties, such as emptying trucks, ete ; (4) owing to th: 
greater economy and more constant. furnace temperature, à 
larger output can be obtained. from a mechanically-tired boiler, 
(5) 1# superheaters are installed, except when fired. separately, 
mechanical stokers are essential if an even steam temperature i> 
required: (6) it is practically nupossible to obtain stokers te 
stoke bituminous coils. efficiently and without smoke. Tbe 
class of stoker to be adopted will depend largely on the. boiler 
adopted and the quality of fuel available. The stoker should, 
however, be simple to operate and cheap and simple to main- 
tain. For water-tube boilers the chain-grate stoker is in mort 
universal use, and is most satisfactory for bitumimors coals. 
If properly designed and made И is very efficient, net simple 
to work and unimntain, and the maintenance costs are extremely 
low. If provided with a properly constructed arch over the 
blacker hart of the fire it is absolutely smokeless, even at n 
very high rate of coal consumption. A mechanical. coking 
stoker in a tirebrick furnace is absolutely the only method of 
burning bituminous coals smokelessly without compheatea 
arrangements for admitting secondary air, and the statements 
made that chain-yrate stokers admit an enormous excess of 
air are. inaccurate, as, if the dumping arrangements are pro- 
perly designed, this class of stoker can easily maintain a 
percentage of CO, in the flue gases of 12 per cent. 

Furnace, -The coustruction of the furnace is of the utmost 
importance. The furnace and combustion chamber should. be 
entirely constructed of firebrick, and ample space should be 
left between the grate and the boiler hewting surface to enable 
combustion to be completed before the gases are cooled Бу 
contact with the boiler heating surface. This is the most 
objectionable feature of internally-tired boilers, such ar the 
Cornish. and Lancashire. types. In these boilers the gases 
come into contact with the crown of the flue as soon as they 
are ignited, and are cooled down before combustion is complete. 
It is impossible to burn bituminous coals smokelessly in these 
types of boiler unless air is admitted over the fire at the fire- 
door or at the bridge. The furnace construction of. water-tube 
boilers in this country with chain-grate stokers has been 
entirely satisfactory, but to this day the form of furnace 
usually supplied with a hand-tired water-tule boiler; is 
exceptionally objectionabl. It can. however, be made more 
satisfactory than that. of the internally-tiied boiler by the 
addition of a refractory arch and secondary air. If a chain- 
grate or other coking stoker is used in à refractory arch, no ar 
need be admitted over the tire at all, as although certain 
amount of carbon monoxide is generated. from the front part cf 
the fire, where all the hydrocarbons are liberated, this is cor- 
verted into carbon dioxide on coming into contact with the het 
excess air which always comes throagh the thinner parts of the 
fire at the back of the grate. The arrangement at the back cf 
the grate to remove the ash must be carefully designed so as to 
exclude air leakage at this point, as this will lead to consider- 
able loss, owing to the unnecessary cooling of the gases. The 
author has had the opportunity of inspecting a new chain grate 
recently brought out. by Messrs. Babeock and Wileox, in which 
the dumping arrangements at the back of the grate are extremely 
good. It should. be said that, in order to maintam a high CO, 
reading with a chain grate, it is preferable to dump the coal at 
the back before it is completely burnt. rather than. have the 
grate bare at the back. After being dumped the remaining heat 
is given off by the coal and is not wasted. . 

Composition of Flue tases,- The composition of the flue sases 
has such a large effect upon the economy of a boiler that it is 
desirable to install à CO, recorder to keep a continuous record of 
the proportion of this gas, and so have à check. on the efficient 
working of the boilers. One pound of average coal requires 
121b. of air theoretically to obtain. perfect combustion. In 
practice, however, this is considerably exceeded, and in the 
most economical plants it is seldom less than 181b. This, how- 
ever. should never he exceeded, as each pound of air admitted 
in excess of what is theoretically necessary requires some 
100 B.Th.U. te heat it to 500deg. F. The percentage of 
CO, in the gases with 18lh. of air per pound of coal will be 
about 13 per cent., and it Should be endeavoured to always 
maintain this proportion. By increasing the proportion of 
CO, from 5 per cent. to 15 per cent., with flue gases at 
900deg. F., а saving of over 20 per cent. will be effected, so it 
will be seen that this subject is worth the most. careful atten- 
tion. This is one of the chief causes of inefficieney with hand 
firing. owing to the large excesses of air admitted during firing 
operations, and also through holes in the fire. A low CO, 
reading is also the result of imperfection combustion, caused 
either by an inetticient air supply or defective furnace con- 
struction. In the latter case the incandescent gases are cooled 
down by coming in contact with the boiler. tubes or plates 


69 


before combustion is complete. In cases where loss takes е 
owing to incomplete combustion, black smoke is emitted, which 
draws attention to this inefficiency, but a low efficiency of com- 
bustion and a low CO, reading from excess of air may take 
place without smoke, and, therefore, cannot be detected unless 
a recorder is installed. 

Draught Gauge. It is also very necessary to have a draught 
gauge connected to each boiler just inside the outlet damper. 
A stoker soon learns the proper thickness of fire and speed 
of grate. necessary for working the boiler efficiently at each 
reading of the draught gauge without constantly opening the 
sight hole (expecially if he receives a bonus for high average 
CO, reading), provided the coal is consistent in quality. 

Quality of Coul. In order to keep à check on the quality of 
coal supplied, samples should be taken from cach truck and 
regular tests made of the calorifie value. The coal contract 
should stipulate that all coal below a certain calorific value 
should be paid for at reduced rates. The coal of highest caloritic 
value per unit of price will not necessarily be the most 
economical, and tests should be made of various classes of fuel 
to tind which is best suited to the class of boiler and stoker, 
and also conditions of working. The author has found that 
frequently coals of lower calorific value give a better evapora- 
tion per pound of coal than those with a higher value according 
to the amount of moisture, ash, and volatile matter in the fuel. 

Boiler Mountings- For economical. working it is essential to 
maintain all the boiler mountings steamtight. The saving in 
меаш may be small, but it is worth serious attention, as by 
attention to a multitude of small details large economies can be 
effected. The constant leakage of boiler mountings also seriously 
shortens the life of a boiler and its lagging owing to damage to 
the latter and corrosion of the boiler plates. Safety, stop, and 
check valves, blow-off and seum cocks, and water-gauges should, 
therefore, receive regular attention. It undoubtedly pays in 
the long run to install mountings of the very best. manufacture. 
Water-gauges should be constructed so that the top and bottom 
arms can be blown down separately, and the asbestos-packed 
cocks of these and other mountings nre a constant source of 
annoyance unless they are obtained from firms having a large 
experience of this class of work. A non-return valve should 
be placed in each blow-off pipe to prevent steam being blown 
into an empty boiler while men are working in it. 

Auriliaries.—lf the power taken to drive the steam-driven 
auxiliaries in a generating station be carefully measured. it will 
be found that the feed pumps often. take 5 per cent., the stoker 
engines 2 per cent., and the condenser 10. per cent. of the total 
evaporation. The chief drawback with steam-driven auxiliaries 
is the uncertainty as to the actual power taken except when 
special tests are made. With electric driving this can be con- 
stantly measured and recorded. The condensing plant is not 
within the scope of this paper. but with electric driving the 
eondeuser pumps seldom require more than 5 per cent. of the 
total output, and in many cases half that figure. With steam 
feed pumps the steam taken is seldom less than 3 per cent. of 
the total evaporation, whereas an electrically-driven pump 
requires less than 1 per cent., allowing an efficiency of 60 per 
cont. for the pump and motor, and 25lb. of steam per unit for 
the main engines. With electrically - driven feed pumps, 
boilers can be filled when steam is off. small auxiliary pipes and 
valves are avoided, and maintenance is considerably lower. 
Electric pumps are not much more costly to install, and will 
be found cheaper if the saving in running costs is taken into 
consideration. А steam-pump should, however, be installed 
in large stations as a stand-by in case of the failure of the 

ipply. 

Feed Puter. This question is of comparatively small moment 
in the Glasgow area, owing to the exceptionally good quality of 
Loch Katrine water, and is also of small moment in any district 
now, owing to the ease and cheapness with which it may be 
purified. Some trouble is experienced with Glasgow water 
owing to the presence of carbonic acid gas in the water, which 
is freed when the water is heated, and has a corrosive effect 
on Steel. This is generally all liberated before the boiler is 
reached, but should slight pitting be experienced in the boilers, 
this may be overcome by inserting lime in the feed tanks, so as 
to form the slightest skin of scale on the boiler plates. The 
chief trouble is, however, in the feed pipes, and this may be 
best overcome by heating the feed water in an open tank, so as 
to drive off any gas or air in the water. 

General Requirements for Economy. —The general requirements 
necessary in a modern boiler-room to obtain the utmost economy 
are, in the authors opinion, an economiser, air heating, no 
chimney, an induced-draught fan, and live-steam heating of the 
feed. 

Induced Draught.—It will be found more economical to reject 
the gases at atmospheric temperature with an induced-draught 
fan than to send the gases to the chimney at a higher tempera 
ture for the sake of a good chimney draught that is canton 
required. With 5 per cent. CO, in the gases and an exit. tem- 
porature of 500dey. F., the chimney loss alone will amount to 
52:7 per cent. Even with a 15 per cent. CO, reading and an 

exit temperature of 500deg. F. the chimney loss will ‘be about 
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15 per cent., whereas with a 15 per cent. CO, reading and ап 
exit temperature just above that of the atuiogphere the chimney 
loss will only amount to just over 2 percent. The figures given 
above are calculated from the specific heats used by Messrs. 
Booth and Kershaw in their book on. * Smoke Prevention.“ 
These are the lowest figures the author can find, being as low as 
0:245 for 15 per cent. of ( ‘Og, which is only some 70 per cent. 
of the figures calculated by another authority. The figures 
given above are, therefore, not exaggerated. As it is proposed 
to utilise the heat of the vases to the utmost, it will pay to 
retain this heat as much as possible and avoid the infiltration of 
cold air. By using an iron flue with an outer shell for a part 
of its length without any lining or lagging, the air supply to the 
grate can be heated. As the temperature of the water in the 
econotiser will be from about 100deg. F. to 200deg. F., this air 
heater must be placed bet ween the economiser and the fan, in 
order to reduce the temperature of the gases to the lowest point. 
That a fan is more economical than a chimney is an undoubted 
fact, as two fans to take the place of a chimney 200ft. high, 
both to deal with the products from 10,0001b. of coal per hour, 
would produce a much higher. draught than the chimney at 
about one-third of the capital cost. With 13 per cent. СС , in 
each case and exit. temperature of 400deg. F. with the chimney 
and about 804си. F. with the fan, the loss from waste gases 
will be reduced from 1076 per cent. to 2:4. per cent., while the 
fan would only require. the. equivalent of about 1 per cent. of 
the total evaporation. for power and maintenance. The other 
advantages to be derived from fan draught are: (1) saving in 
"pital cost of buildings, foundations, boilers, pipes, valves, 
etc., With proportionate decrease in interest. and depreciation 
charges, owing to the greater evaporative capacity of boilers 
with induced draught ; (2) saving in attendance, maintenance, 
and repairs on the above plant ; (5) greater. flexibility ; (4) 
independence of climatic conditions: (5) more efficient com- 
bustion. 

Further Increased Duty. The duty of the boilers may be still 
further increased during periods of heavy load by means of live- 
steam feed heating, or by means of thermal storage. 

Live-Steam Heating. - The author does not propose to go 
fully into the question of live-steain. feed heating, as à most 
interesting paper on this subject was read at the recent conven- 
tion of the Incorporated Municipal Electrical Association in 
London, by Mr. G. Wilkinson, of Harrogate, and a copy of this 
paper, along with the discussion, which was contributed to by 
several prominent steam engineers, can be obtained from the 
secretary. Live-steam heating is not so efficient as thermal 
storage, nor does it give so high a duty, as the latter takes 
Меаш from the boilers at light load for storage purposes, 
returning it to the boilers just when most required, thus main- 
taining a more uniform load on the boiler—a point of the 
utmost importance. With live-steam heating, however, steam 
is taken from the boiler to heat the feed just at the time it is 
required, The increased duty and efficiency with live-steam 
heating are due to the fact that water is put into the boiler at 
steam temperature, and, therefore, the boiler is used solely for 
evaporating the water, and not for heating it up. In being 
raised front a temperature of 250deg. Е. to the temperature of 
steam at 1701. absolute, each pound of water absorbs about 
120 B. Th. U., but in evaporating llb. of water at that pressure 
854 B. Th. U. are absorbed. So that in evaporating the water 
heat is being absorbed at a much higher rate, and the trans- 
ference of heat through the plates will be very niuch greater. 

Thermal Sterage.—The causes of efficiency with thermal 
storage are the greater heat absorption, as stated above, аз 
well as the more uniform load on the boiler. The increased 
duty and efficiency that have been obtained with thermal 
storage are, however, so enormous as to be hardly accounted 
for by these two items alone. One might be inclined to be 
sceptical were not these results testified to by such authorities 
as Colonel Crompton Mr. H. W. Miller, Mr. Mark Robinson, 
and others. The increased efficiency has been known to be as 
great as 25 per cent. after thermal storage has been installed, 
and duties of over 13lb. per square foot of heating surface per 
hour have been obtained with chimney draught alone. It is 
such enormous economies and duties as those mentioned above 
that are almost inexplicable, and are so remarkable that on 
Jan. 12, 1905, in discussing the paper on fuel economy by 
Messrs. Booth and Kershaw, Colonel Crompton remarked 
me It is going to be one of the greatest advantages 
that electrical engineers who have а peak load have introduced 
into their stations. Not only does it greatly reduce the 
quantity of boiler plant required, but it also produces economy 
of a kind which is altogether inexplicable at the present time 
It is probably due to causes which have hitherto escaped the 
attention of physicists. In my discussion with Mr. Halpin as 
to the cause of the remarkable inerease of boiler output which 
we undoubtedly obtain from the use of thermal storage, we 
have not yet been able to say with any certainty how it is that 
when we add storage reservoirs to a boiler, and draw from them 
at the times of heavy load, the increase in boiler output is not 
confined to the 25 per cent. that we would be led to expect by 
calculation, but we get sometimes an output at least, 150 per 
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c uto for two hours in excess of the maximum output which we 
ebran from the same boilers if the feed water enters the boiler 
rect from the econenmiser at about 250dey. Ee a = It is 
in unmdegbred fact that it is less severe on a boiler to work at 
Hoch duties with feed at boiler temperature than to work at 
ie duties with colder feed. This is proved by the researches 
ef several prominent physicists.— Another advantage of thermal 
steras as that any impurities in the water are deposited. in the 
олаш tabhs instead of in the boilers. As no heat is transferred 
„reiht he plates; sale does no harm whatever. 
өз ft all the se The object. of all these 
evna sas to avoid cooling down boilers at periods of light 
bad with the accompanying enormous losses, and to avoid 
tashin, up ena boilers for peak purposes and for every dark 
oera „t teg that may arise. With an economiser, fan draught, 
aed herval orte the хане bothers that provide for light loads 
€ Po de sutheent for peak purposes. Consider the case of a 
Poner ente. epnpinent of four water-tube boilers, each with 
5 0 square feet of heating surface, one being spare. The three 
. . vend be capable of evaporating 50,000lb. of steam per 
hor with tan draught and with pump feed. When the load 
was has than this the balance would be utilised in the thermal- 
During periods of heavy load, when feeding 
fione othe Sorge: vessels, the evaporation could. easily be 
ines veil. t 100,000. of steam per hour, Four thousand 
12 see aMfs TETTE PIRE waith et bes ue equipment of only four 
ef Surely such a result is worth the most careful 
consternation and trial. 
J o with Thermal Storage. dt should be remembered 
hat with thermal storage the econoniser may be smaller and 
toe teed pumps of smaller capacity, ах they have only to deal 
“oth the feed it the lower loads, the feed being taken from the 
stenige vessels at high loads. With the boiler-house equipment 
ne n'iened above an economiser of. 560 tubes would be ample to 
pred for a feed of 50,0001}. per hour with. the gases entering 
at 5001]. F. With such an arrangement the vases would be 
reduced to about 250deg.. F., and the water raised from 90dey. 
tee „e. t 22010. F. When working with feed from the storage 
баак Vf is necessury to pass a small amount. of water through 
the cec)nemiser to prevent over- heating, and this should be 
гач ao as te vive as high a tinal feed temperature as 
In actual working the speed of the pump would be 
1» 1% d as the load increased, and it is unlikely that the speed 
weet be reduced. to the minimum mentioned above except in 
tte ease of. abnormally big. loads, as it would. be desirable 
vays te have a little in reserve to meet such emergencies. 
be ned Beiler Seles, It is further necessary to keep the 
"oe and boiler settings as airtight as possible, and for this 
(on the dues should be as short as possible. It is desirable 
to fare these with glazed bricks, owing to the less radiation that 
tasses place from a glazed surface, and owing to ordinary bricks 
te ners porous, Glazed bricks, moreover, give a much cleaner 
and brighter appearance to the boiler-room, and are more 
ventu there than in an engine- room, as they undoubtedly 
tb ct some saving. 
Stove Popes, It is unfortunately a fact that in very many 
Sun plants the part which gives the most trouble, apart 
trom any considerations of efficiency. is the steam range. This 
Ae e not be the case, as, if properly designed and erected, 
"tas part of the plant. should give no more trouble than the 
“tt nary attention that all valves require. The author was 
vewnt te add steametraps to valves, but he has discovered 
tnat there is à steam-trap now on the market that will run 
het years seth absolidoli no attention whatever, Even well- 
„ ned minges frequently give trouble owing to faulty erec- 
"no The stam-pipes should first be erected on their supports 
"heat jointing, with the flanges just clear, so as to leave 
"stu for the joints. Pipes should on no account be forced 
Ste petion, as when the pipes expand under steam 
allt will be increased. Stenm-pipes should be of 
б, 1 dawn steel. with wrought-steel flanges riveted on 
. „ pes of bin. and over, and serewed on, and. the pipe 
Tr ner in smaller sizes. All branches should be riveted 
N, %% pipes themselves in preference to using cast tees. 
ve, per h- ulld be used in the steam-pipes if superheated 
"Wn, be «inployed. The steam range should be as simple 
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for two engines. It will be seen from the figure that the only 
point at which any drainage is required is at the engine 
separators, The usual practice is to have a rising bend from 
the boiler to the range, which must be efficiently drained. 
This is a very undesirable practice, and if it is necessary to 
have the steam range а Higher level than the boiler outlet 
à straight. length should be inserted at A, which will be part 
of the boiler and will. require no draining. Tf the steam 
header is at a much higher level than the boiler outlet and 
engine inlet, a tie-rod should. be clainped to the pipes above 
these so as to counteract the tendency to force these apart owing 
to the expansion of the branches. If the leverage is great, this 
foree may amount to several tons at. the engine and boiler 
fanges, which will put a very severe strain on those parts. In 
the figure the pipes have been kept so short that no expansion 
bends are required. If, however, the boiler branches are 
longer, the branch bends can be swelled out. to provide expan 
sion bends. 
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Drainage. -The discharges from the steam-traps should be 
connected by short pipes to a large main drain connected 
to the hot-well, with a fall all the way from the traps to 
the hot-well. If the hot-well is at too high a level for this, 
the drain may be carried to the air-pump discharge, in which 
case the cylinder drains may be connected to the same main 
drain-pipe. The other end of this main drain should be carried 
up through the roof, to carry off any vapour. A three-way 
cock should be inserted in each trap discharge in an accessible 
position, so that the discharge from any trap may be turned into 
a bucket to see if it 15 operating properly. 

Nuperheat. —Superheaters are a very necessary adjunct to the 
modern boiler-house equipment, as superheating the steam 
effects a great. economy in coal consumption, whatever class of 
engine is employed. The author has had experience of a case 
where the steam previously contained a large amount of 
moisture, and а saving in eoal consumption of 15 per cent. was 
effected by using steun with à superheat of only 804си. F. at 
the engine stop valve. High superheats are undesirable. in 
the ordinary works where there is no specially skilled. super 
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vision, as the engines require to be specially designed to with- 
stand the high temperatures, and skilled attention is required. 
High superheats are, however, in very general use on the 
Continent. A maximum temperature of 500deg. F. will produce 
very economical results, and give no further trouble than the 
changing of the packings of a reciprocating engine where these 
are unsuitable. The author’s experience is that, apart from the 
economy in coal consumption, superheating the steam effects a 
considerable saving in the maintenance of piston rings, valves, 
packing, etc., and renders the engines safer from breakdown. 
Nothing grooves and wears piston and valve rods and packings 
or breaks piston rings so much as wet steam. 

Steam- Engine Economy.—The author has confined his remarks 
entirely to the Koiler-house, but would add that by one method 
alone can the steam-engine be made even moderately efticient, 
and that is by utilising the exhaust steam of the engines in 
low-pressure turbines which exhaust to a condenser at high 
vacuum. If a paper were read on this subject, it would, along 
with this paper, cover the two greatest. sources of waste in all 
steam plants. By these ineans, and by these means alone, can 
we hope to attam to the coveted 20 brake horse-power hours 
for 1d. | 

The author is aware that the subject of this piper can only 
be adequately dealt with by an expert who has devoted his life 
to the subject, but if such experts can be induced to leave their 
exalted seclusion in order to discuss this paper in à more com- 
petent and coherent manner, the Local Section of the Institution 
and any visitors who may be sufficiently interested to attend 
should derive such benefit as will warrant the bringing forward 
of the subject. 


LEGAL INTELLIGENCE. 


CLAIM FOR WAGES. 


At Enfield Police Court on Monday Thomas Ward. a director of the 
Electrical Instrument Manufacturing Co., was summoned by Henry 
Ross in respect of £6. 8s., wages due. 

COMPLAINANT stated that he was engaged by a Mr. Helston. on 
behalf of Mr. Ward, as foreman at latter's works. In the latter part 
of October and the early part of November some wages became due, and 
witness asked defendant for them. On oue or two occasions defendant 
told him that he had no money, but at times he gave him small 
amounts. Once defendant told him to go to the works and set 
machinery in motion, as a Captain Morris was coming to see the 
factory preparatory to considering a partnership in the business. On 
another occasion a railway official called. At length witness ceased 
work as £6. 8s. was due, which constituted the present claim. 

DEFENDANT stated that he was a director in the compauy, wlio 
gave him permission to use the premises. А Mr. Helston brought out 
a patent in electrical lamps, RE witness agreed to finance him. He 
did so, but Helston did not carrry out lis part of the agreement. 
Helston engaged complainant as his foreman, and witness gave him no 
authority to do so. The amounts that he paid the complainant was 
on behalf of Helston, to whom he had made advances. Witness gave 
the complainant some odd jobs, but he never proniised to pay him 
wages arrears. 

he Bench found in complainant's favour for £2. 8s., etc. 


MANCHESTER CORPORATION v. CROWTHER. 


A charge by the Manchester tramways department of evading pay- 
ment of fares was last week at the police court brought against John 
Crowther. 

On four separate journevs, it was stated, Crowther handed to 
the guard of the car by which he travelled slips of paper on which 
liis name aud address were written, statiug that, having no money, lie 
would call at the tram office or send the amount next day. No money 
was sent, and letters seut to the address given were ignored. 

The DEFENDANT assured the Bench that his failure to pay had been 
unintentional. 

The СпАШ МАХ, however, reminded him of the inconvenience 
caused to the service by such conduct, and said the Bench had decided 
to impose a penalty of 10s. 6d. and costs in each of four cases. 


MIDDLESEX COUNTY COUNCIL ELECTRIC TRAMWAYS. 


At Wood Green Police Court on Friday last, there were six 
summonses against the Middlesex County Council ken out at the 
instance of the Southgate Urban District Council for breaches of the 
light railway order in connection with the construction of electric 
tramways at Southgatc. The sunimonses alleged that the county 
authority did not complete three sections of the Green-lanes within 
four weeks from its being broken up ; and. further, in three instances 
the authority broke up and opened the read in lengths exceeding a 
quarter of a mile. 

At the outset, the Chairman of the Bench said that the magis- 
trates were to a certain extent interested, inasmuch as they all resided 
iu the county of Middlesex, and after private consultation between the 
parties it was agreed to adjourn the summonses, 


Hackney.—The Borough Council invite tenders for the supply of 
ubout 4,000 tons of coal to the electricity works, Tenders hy Jan. 24, 


COMPANIES’ MEETINGS AND REPORTS. 


SOUTH WALES ELECTRICAL POWER. 


A meeting of the debenture-stock holders of the South Wales 
Electrical Power Distribution Co. was held on Monday at Winchester 
House, E.C., Mr. Stanley Boulter, chairman of the debenture-stock 
holders’ committee, presiding. 

The CHAIRMAN, in opening, claimed the indulgence of bp aa 
while he unfolded before them what must be a tale of woe. e said 
the Act of Parliament under which the Company was incorporated 
was obtained by an influential group of gentlemen of considerable 
position in South Wales. The prospectus was issued in May, 1902, 
and operations were commenced for building a power-house and install- 
ing the necessary machinery to commence business. In 1904 he, the 
chairman, applied to friends of his in London to supply a certain 
amount of further capital, which was required for the purpose ot 
utting the finishing touch on the buildings and machinery. Mr. 
бо was employed to make a report as to. the ЕТ of the 
undertaking, and that report was favourable. Mr. Manville estimated 
that with a capital expenditure of £680,000 a net income of £60,000 
a vear might be realised, and, therefore, the money was found. 
Nothing could be more unfortunate than the management of this 
concern from the commencement, as they would gather when he 
stated that a sum approximating £800,000 had virtually been 
lost, and bad management was very largely the cause of that 
loss. Matters went on until the commencement of last year, 
when those who had found the new capital were asked if 
they would put more money iuto the concern, and it was pointed 
out that it was urgently necessary that the money should be 
found. There was, however, no inclination to find further money 
until further investigation. "That investigation was made, and tlie 
circumstances of the case proved to be of a most unsatisiactory nature. 
He then went to Cardiff to see what could be done, and they were met 
by the statement that nothing short of a very considerable amount of 
capital would be necessary to make the concern pay. They then 
formed themselves into a private debenture-holders’ committee to do 
what they could inthe matter, The first thing that was done by this 
committee was to ask Mr. Merz if he would look into the matter and 
present a report stating definitely what could and what could not be 
done. Mr. Merz went down to Cardiff and made an examination 
into all the circumstances, and he also came to the conclusion that it 
was no use attempting to doanythiug with the business uuless a large 
sum of money was found. The sum he then mentioned was £500,000. 
They then called a meeting of all the colliery owners and power con- 
sumers in the distriet, and asked them whether they required the 
concern to go on or not, and whether, if they found the £500,000, the 
consumers would give substantial support to the Company as would 
satisfy Mr. Merz that there would be a safe return on this £500,000. 
It was also suggested that the consumers should form themselves into 
a committee, to ascertain whether they wanted this concern to go on, 
and they also gave them to understand that if they guaranteed to 
take the 40 000 horse-power they would find the money. A 
committee was formed, and they told them that they could only 
get 14,387 h.p. taken, and that they might require 4,785 more horse- 
power. Another serious diflieulty that occurred was that some of the 
collieries that were taking all their power from this Company decided 
to withdraw it and put up their own installation. Soon after the 
committee were appointed they called together the unsecured creditors 
of the Company, who were owed altogether £81,924, They were told 
that the Company was in a parlous condition, and it was quite 
impossible for any money to be raised unless the creditors took preter- 
ence shares. After several meetings. the committee thought they 
had succeeded in inducing the creditors to aecept preference shares, 
hut in answer to a circular sent to them creditors representing 
only £32,694 out of the £81,824 accepted the proposition. In view 
of that unsatisfactory reply, the debenture-holders’ committee thought 
that their best course was to call a meeting. and to tell them that, 
owing to all the difficulties of the situation. it was impossible for them 
to see their way to assist in finding any further capital for the concern. 
If the consumers withdrew their support, there was no alternative but 
for the power station to be closed down. 1n conclusion, the chairman 
stated that he had been connected with the city fer à great many 
years, but he had never been connected with a concern in which there 
was less prospect of pulling it out of its difficulties. He thought it 
was better to accept their present position than to find more money to 
carry it on. 

After a short discussion it was unanimously agreed, on the proposi- 
tion of Mr. Du Pass, seconded by Mr. Powell, that. although in the 
circumstances explained by the chairman the committee were unable 
to recommend any scheme of reorganisation of the Company's aflairs, 
the committee be continued in oflive for the purpose of taking such 
steps for the protection of the interests of the debenture holders as 
thought advisable and practicable. 


BRITISH WESTINGHOUSE ELECTRIC AND 
MANUFACTURING. 


The report of the British Westinghouse Electric and Manufacturing 
Co. for the year ended July 31, 1906, to be submitted to the meeting 
on the 14th inst., states that during the early part of this period, the 
contracts carried over from the previous year and certain other con- 
tracts resulted in a considerable loss. Since January, 1906, there has 
becn almost a complete change in the methods and management of 
the Company, manufacturing costs have been decreased, and the 
efficiency of the general organisation improved. Since the close of 
the financial year the orders taken show a large increase over the 
corresponding period of last year, and the trading results appear to 


THE ELECTRICAL ENGINEER, JANUARY 11, 1907. 


warrant the conclusion that tlie business of the Company has reached 
a turning f-ant. A readjustment of trading territory had been nego- 
tiated woth the American companies, and, under the arrangements 
ом шы}. the Company has acquired the right to sell in South 
Amema and other markets. Offices had been opened. in Buenos 
Ayre and Jehauuesburg, and reciprocal arrangements have been 
1. e with the American companies, Which are expected to increase 
the volume of the business The condition of the home electrical 
trede dx at present very unsatisfactory, but the Company's foreign and 
боеп] business is growing idly: Sinee the export. office was 
орам}, (wo vears ago, the export business has increased over 
tre tod, and is now equal to ш ш of the total volume. After 
paving debenture interest, the accounts show a loss of £87,500, 
im sk, . % a total debit to date of £102,900. The business and prospects 
ef the Company having taken a favourable turn, the directors Nave 
meme to the conclusion that the earliest opportunity should be taken 
to wnt down certain items in the balance-sheet, and to make special 
peo vision for depreciation and for reserve against contingencies. Pro- 
I- Al- for securing these objects will accordingly be submitted to the 
meeting as pedal business, It these proposals he adopted, the etlect 
wu d that, while a large sum will be written off the preference and 
erdinary shares, the rate of dividend will be adjusted. to compensate 
for the duction du capital, and the Company will be in a much 
better potion to рау dividends, as and when earned. The 
dine tor accordingly recommend the adoption. of. these proposals, 
with are set forth below, and they hope that they will receive 
the suppert and co operation. of the shareholders in their etlorts 
t» deen, and improve the business of the Company. Deben: 
ture tert to. the amount of 5225.000, referred. to in last 
wears тереге. has been taken up and paid for by the American 
eor pans, which has also advanced the Company over £135,000 on 
open account The reconstruction proposals are contained in a circular 
м ас am companies the report, which states that the directors of the 
Cornpans have had under consideration the question of the value of 
"е „ tal assets, having regard. to two faets—tirst, that owing to the 
development of the home electrical trade having been much slower 
than was anticipated, the scale of the works has so far proved to be 
1. lanw, und, second, that since the works were designed there have 
be n considerable changes in conditions of manufacture arising out of 
changes in types of apparatus, As a result of their deliberations, the 
vietor recommend that, in the best interests of the Company, a 
re«d tion in the capital to the extent of £1,375,000 be made. Of this 
arnount it is proposed to devote the sum of £1,083.816 to the writing 
down of patents and goodwill, works and equipment. material and 
st. k in hand, ete., and to the provision of an adequate reserve 
n терә of developments, contracts, and work in progress 
- rtaken in previous. years. It is proposed to devote the 
taalan e of £291,183 to the extinction of suspense account and of 
ti balance at the debit. of profit and loss account. To meet the 
ateove reductions in the capital assets of the Company the directors 
recommend that the share capital be reduced by writing off £2 per 
= эт trom the 500.000 preference shares and £5 per share from the 
75 OOO onlinary shares. At the same time, the directors recommend 
thatthe rate of dividend should be increased as follows: ou the pre- 
"re nee shares from 6 per cent. to 10 per cent., and on the ordinary 
“б. гез from 6 per cent. to 12 per cent., the division of any surplus 
үт МА between the two classes of shareholders remaining as at 
prent namely one-fourth thereof among the preference and three- 
t virths among the ordinary shares. This would result in the pre- 
‘reo shares being entitled to. the same amount of preferential 
Ах: {еп as heretofore, and the ordinary shares to the san.e amount of 
R. vvirnd as at present payable on them, before any division of surplus 
pronte made between the two classes of shares. In the event of 
sey nation. the rights of the two classes of shares remain as at 
pront, se that the preference shares shall first receive £5 per share 

te fore any distribution is made to the ordinary shares. The voting 
peower now enjoyed by the respective classes of shares will not be 


a" eted. 


NEW COMPANIES REGISTERED. 


P Newark Electric Supply Co., Limited. Registered Dec. 31. 

2 U., £1.000 in £1 shares. Objects: to carry on the business of 
tra епилога and contractors, electricians, suppliers of clec- 
“ate, gannfaeturers of electrical apparatus, generators, producers 
uppis of light, heat, sound, and power by electricity, 


“з. 1 $ нш 
1 maguctisin, or otherwise, ete. 


Topsham Electricity Supply Co. Limited, Topsham, Devon- 
shire.— Lien registered Dec. 18 for £200 debentures; charged on the 
property, present and future, 

Engineering Instruments, Limited (Lohdon) — Issue on 
Dec. 20 of £2,110 5 per cent. debentures, part of series created 
Nov. 30, 1906, to secure £5,000, charged on the company's under- 
taking and property, present and future, including uncalled capital. 
No trustees. No previous issue of same series, 

Bogota Telephone Co., Limited.—A trust deed, dated Dec. 12, 
1906, to seenre £25.000 second mortgage debentures, has been 
registered. Property charged: lands, buildings, concessions. and 
grants at Bogota, Colombia, and the company's undertaking and 
property, present and future, including uncalled capital, subject. to 
£15,000 tirst mortgage debentures. 


PERSONAL. 


Messrs. Falconar, Cross, and Co. are removing on Jan. 19 to more 
commodious promises situated at 16, Lisle-strect, Neweastle-on- Tyne. 

Sir Sandford Fleming, the eminent Canadian engineer, and father 
of the All-Red Cable Line, celebrated his eightieth birthday on the 
7th of this month. 

Mr. С. F. Gregory, of Glasgow, haw been appointed junior engineer- 
in-charge at the Darlington electricity works at а wage of 30s. per 
week, rising to 558. weekly. 

Mr. Sidney Wells, principal of the Battersea Polytechnic, has, at 
the invitation of Lord Cromer, undertaken the reorganisation of 
technical and secondary education in Egypt. 

The Battersea Borough Council have decided to continue the 
engagement of Mr. Albert William Dunibrill, as commercial assistant, 
ан trom Jan. 30 at a wage of £2 per week and commission. 

The Warrington Borough Council have increased the salary of their 
electrical engineer (Mr. Mathias) from £300 to £350 per annum. At 
the same time he is to be allowed to take not more than two pupils at 
any one time. 

Mr. V. J. Allan, shift engineer at the Rochdale Corporation elec- 
tricity works, has been appointed to a similar position with the Kent 
Electrice Power Co. He was presented by the staff with a travelling 
bag on the occasion of his leaving. 

The Auto-Claw Co. wish to inform their customers and corre. 
spondents that they have taken larger premises at 148-150, Curtain- 
road, London, E.C., which will be ready for their occupation on 
Jan. 15. All communications from that date should be sent to the 
new address. 

Mr. Charles Pullan informs us that, owing to the rapid increase in 
business, and to be able to more etlectively cope with same, he has 
moved into larger and more commodious offices at 52, King's- arcade, 
Bradford, to which address, he asks us to state, all communications 
should now be sent. 

Mr. J. A. Bernard Horsley has resigned his position as electrical 
engineer to the Tonbridge Urban District Council, consequent upon 
his having been appointed engineer to the Harrow Electric Lighting 
and Power Co. The Town Council have accepted the resignation with 
regret, and several members have paid a high tribute to Mr. Horsley s 
efficient and conscientious service. 

The Bradford Town Council have appointed Mr. T. Koles, chief 
electrical assistant engineer, to the vacant position of electrical 
engineer for six months at a salary at the rate of £450 per annum, 
and, in the event of satisfaction being given, his salary will be tixed 
at £500 per annum advancing by annual increments of £50 to £600 
on his undertaking to remain in the service of the Corporation for 
three years. 

On Thursday, the 3rd inst., Mr. C. Wyatt, assistant in the mains 
department of the Croydon electricity works, was made the recipient 
of a set of technical works on the occasion of his leaving to take up an 
appointment with Messrs. Tenrose and Co. The statf of the mains 
department afterwards held .a smoking concert, at which a very 
enjoyable evening was spent. Judging from the long and varied 
programme, the inains engineers at Croydon evidently excel in other 
ways than those of juice distribution. 

On Saturday, Jan. 5. the social and athletic club in connection with 
Robertson Electric Lamps, Limited, held their annual plain and f: ney 
dress dance in the large dining hall at Brook Green Works, Hammer- 
smith, W. The evening proceedings were a great success, nearly 400 
members and friends being present. A large number of fancy dresses 


E, en,. | | She RS No initial public ISSUP. | were in evidence, and prizes were awarded tor the best fancy costumes. 
: iu PST SE articles of association, Registered otlice: 74. | Mr, Wilson, the manager, in distributing the prizes remarked that, 
da- unt et. F. C. | | owing to the popularity of these dances, he regretted that arrange 
C5 Urne Gear Co, Limited.—Registered Dec. 31. Capital, | ments had to be made to limit the number of visitors, and though at 


a: a7 424 share. Objects: to adopt an agreement with C. Baxter 


: % n EU snd to carry on the business indicated by the title and 
Ut LM pu: dera, engineers, ete, No initial public issue. Registered 
pig lies Pract з House, Bishopsgate, К.С, 


a gs ER Castings Co. Limited. Registered Dec. 26 in 


al times the firm were only too pleased to see the employés briny 
their friends on. these occasions, it must be borne in mind that the 
dining hall was built principally for the convenience and use of the 
employ s of the Robertson Lamp Works. 

A large circle of those engaged in electrical engineering work will 


Re Sh &^apoital, £20,000 in £1 shares. Objects: to acquire | much regret to hear of the death, at the early age of 37, of Mr. 

{ 5 87% тә» File and movable properties in Greenock and elsewhere | Charles Andrew Bustard. which took pur on Friday last from acute 

s apta E Fee Aluminium Castings Co., and to carry on in the | pneumonia. Mr. Bustard was for the last four years in general charge 

cc. Ange Je i aa pd elsewhere the business of manufacturers of and | of the erection work of the British Westinghouse Electric and 

"а hy m ree € Ds of aluminium or any other metal, mechanical, | Manufacturing Co. for the London district, this work covering the 
. 1 147 


Chelsea station and the numerous sub-stations of the Underground 
lines. He was born in Ohio, and was one of the earliest of the 
Pittsburg Westinghouse Electric Co.'s strenuous young men to settle 
in this country, where he had lived since 1898. His readiness at all 
times to impart a remarkably full knowledge of his department of 
electrical engineering and a peculiarly amiable disposition, endeared 
him not only to his immediate contieres, but to everyone with whom 
he was brought into contact, 


&-*-meral engineers, metal workers, eto. Registered 


U. ГжьтТе <»n-strect, Greenock. 


Liens Registered. 
„эа antrict Electric Tramways, Limited, London, 
31 = tered Dec. 27, for a sum not to exceed £20,000 ; 
Ха Xadertaking and all the assets, present and future, 
Е 5 per cent. first mortgage debentures, 
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APPOINTMENTS VACANT. 


Working Electrician for bench work. 
Engincer Office. See advertisement. 


Electrical Engineer, Tonbridge Urban District Council, Salary, 
£150, increasing by £25 yearly to £250. Applications to the Clerk 
by Jan. 23. 

Switehboard Attendant. Commencing wage, 178. 6d. per week. 
Apply to Northampton Electric Light and Power Co., Northampton. 
See advertisement. 


Assistant Draughtsman iu works, S. E. London district. Appli- 
cations to Electrical, care of Dawson's Advertising Ottices, Cannon- 
street, E. C. See advertisement. 


Mechanics, with thoroughly good electrical experience: also three 
Sub-Station Attendants. Applications to the Electrical Engineer, 
Н.М. Dockyard (North), Devonport, See advertisement. 


Man to take charge of are lamps and do all necessary repairs, ete. 
Applications to Borough Electrical Engineer, Electricity and Destructor 
Works, Spa-road, Bermondsey, S. E. See advertisement. 


Charge Engineer, Southwark electric light station. Salary £2. ! 8. 
per week. rising 5s. per week annually to £2. 158. Applications to 
the Town Clerk by 4 p. m. on Jan. 14. See advertisement in last issue. 

Assistant Station Superintendent, Leyton Urban District 
Counei! electric light and power works. Salary £3 per week, payable 
monthly. Applications to be sent to Mr. F. Harman Lewis, electrical 
engineer, by Jan. 16. 


Electrical Meter Inspector, Natal Government Railways, Durban. 
Commencing salary, £210 per aunum, rising by annual increments of 
£15 to £240. Applications to the Agent-General for Natal, 26. 
Victoria-street, London, S. W. ее advertisement. 


Assistant Signal and Interlocking Engineer, (rent [ndian 
Peninsula Railway. Commencing salary, Rs.500 per month for the 
first year, increasing each subsequent vear by Rs.50 per month to the 
maximum of Кх.700 per month. Applications to Sir George Barclay 
Bruce, consulting engineer, 3, Victoria-street, London, S.W. See 
advertisement, 


Apply Box ZF, Electrical 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Hackney.—The Borough Council invite tend-r for the supply of 
carbons. Tenders by Jan. 24. 

Auckland (N.Z.).—The Municipalities invite tenders for the supply 
of municipal plant. Tenders by Feb. 14. 

Sydney.—Tlie Postmaster-General invites tenders for the supply of 
switchboard material. Tenders by Feb. 6. 

Melbourne. —The Postmaster-General invites tenders for the supply 
of lead-covered paper-insulated telephone eable, Tenders by Jan. 29. 

Launceston (Tasmania). —Tenders are invited for the supply of 
three-phase motors during the vear 1907. Tenders to the Town Clerk 
hy Jan. 21. 

Madrid.—The Public Works Department invite tenders for the 
construction of an electric tramway at Vigo, Deposit £140. Tenders 
by Feb. 18. 

Islington. Tlie Borough Council invite tenders for the. supply ot 
au eleetrically-driven capstan. Particulars from the Electrical Engineer. 
Tenders by Jan. 24. 

Llandudno. —Tl« Urban District Council invite tenders for traction 
switchboard and surtace-condensing pluit for the electricity depart- 
ment. Tenders by Jan. 14. 

Bermondsey.—Tenders are invited for the supply of are damp 
carbons, cables, meters, and accessories for the electricity works for 
one year. Tenders by Feb. 6. 

Reykjavik (Iceland).—The Town Council invite offers for the 
concession of supplying the town with gas and electricity. Particulars 
from Sheriff Danielsson, Reykjavik, Iceland. Tenders by March 31. 

Camberwell —The Borough Conneil invite tenders. for annual 
supplies, including private rhone maintenance, glow lamps, ete. 
Particulars from Mr. Oxtoby, borough engineer. Tenders by Jan. 21. 

Barking Town.— lie Urban District Council invite tenders for the 
construction of light railways. Tenders to the Chairman of the Elec- 
tricity and Tramways Committee by noon ou Jan. 29. See advertise- 
ment. 

Derby. Tlie Electricity Department invite tenders for the supply 
of water-tube boilers, economisers, and other plant, Particulars from 
the Borough Electrical. Engineer, to whom tenders must be addresse 
by Jan. 19. 

Dublin. The Dublin Port and Docks Board invite tenders for the 
supply of electrical pumping machinery. for their graving dock. 
Tenders to the Secretary, Port and Docks Office, Westmoreland-strect, 
Dublin, by Jan. 29. 

Plymouth.—The Corporation Electricity Department invite tenders 
for ате lamp carbons, electricity meters, transformers, paper-insnlated 
cable, incandescent mantles, lubricating oils, ete. Tenders by Jan. 31. 
See advertisement. in last issue. 

Acton.—The Urban District Council invite tenders for the annual 
supplies for the electricity department. including house service boxes, 
house fuse-boxes, prepayment meters, and compound and steel tubing. 
Particulars from the Electrical Engineer. Tenders by Jan. 19, 

London.—The London County Council invites tenders fov the 
manufacture, delivery, and erection at certain of the Council's tram- 
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way sub-stations of 13 induction motor-generators of 500 kw. capacity, 
and four of 150 kw. capacity. Tenders by 10 a.m. on Jau. 22. 

London. N.— lenders are invited for the installation. of telephones 
and electric bells at the North-Eastern Fever Hospital, St. Ann’s-road, 
Tottenham. N., for the Metropolitan Aswlums Board. Tenders to Mr. 
Т. Duncombe Mann, clerk to the Board, Embankment, London, E C., 
by 10 a.m. on Jan. 23. 

Dublin.—' enders are invited for the supply of electric wharf cranes, 
for the Dublin Port and. Docks. Board. Specification, ete, сап be 
obtained at the otlice of the engineer of the Board, Mr. John P. 
Griffith, M. I. C. E.. East. Wall. Dublin, on payment of £1. Tenders 
to the Secretary, Port and Docks Office, Westmorelaud-street; Dublin, 
by Jan. 29. 

London, S.W Th. London County Council invite tenders for the 
manufacture, supply and delivery of ca’ 250 or 500 double deck. roof- 
covered ear bodies, (b. 500 рап» of maximum traction swing bolster 
trucks, and c 300 complete electrical equipments for operation upon 
the overhead trolley ч the conduit system. Tenders to the Clerk of 
the Council, County Hall. Spring-gardens, S.W.. hy 10 a.m. on Jan. 22. 

Nelson (Lancs.). —Tenders are invited for the supply and fixing of 
electroliers, wires, fittings, „te., for the electric lighting of the new 
publie free library in Carr-road, Nelson, for the Library Con- mittee. 
Plans, specifications, ete., prepared by the architects, Messrs. 
Poyser and Savidge, of Queen’s-chambers, King-street, Nottingham. 
Finns desiting to tender must send in the r names to the Architects 
before Jan. 12, and particulars will thereafter be sert. Tenders to 
Mr. J. Н. Baldwiek, town clerk, by Jan. 25. 

Wembley (Middlesex). —The Light Railways and Tramways Com- 
mittee of the Middlesex County Council invite tenders for the construc. 
tion of about 1 mile 2 furlongs 5 chains of double. track (with road 
widenings) for electrie traction along the Harrow-road, Wembley. 
Plans, specifications of works, and conditions of contract may be seen 
and forms of tender. with bills of quantities, obtained at the offices of 
Mr. H. T. Wakelam, M. I. C. E., county engineer, Middlesex Guildhall, 
Westminster, N.W., on and after Jan. 21, on payment of £5. 5s.. 
which will be returned on receipt of a bona fide tender. Tenders to 
Sir Richard Nicholson, Middlesex Guildhall, by 12 noon on Feb. 13. 

Willesden, etc. -—Tenders are invited for the construction of about 
2 miles 1 furloug 6 chains of double track (including the demolition of 
the existing bridge and the erection of a new steel. girder bridge 4511. 
wide between parapets and 2251t. long. in tive spans, across the London 
and North-Western main line at Willesden Junetion, with new abut- 
ments and approaches, and also other extensive road and bridge 
widenings) for electric traction along Old Oak-lane, Victoria-road, 
Horn-lane, ete.. in the parishes of Willesden and Acton, for the Light 
Railways and Tramways Committee of the Middlesex County Council. 
Tenders by 12 noon on Feb. 15. 


RESULTS OF TENDERS. 


Aston. The Borough Council have accepted the tender of the 
Callender Cable Co., at £1,950, for the supply of cable. 

Lowestoft. — The Town Council have accepted the tender of Babeock 
and Wilcox, at £993, for a new boiler, pipework, ete., at the destructor, 


Letchworth. —The order for the battery of 260 L. L. 13-plate cells 
for Letchworth has been placed with the DLP. Battery Co., launford 
Mills, Bakewell. 

Bury (Lancs. he Corporation have accepted. the following 
tenders: W. T. Glover and Co., Tratlord Park, cables: W. II. Keys, 
West Bromwich, bitumen and asphalt: Howard Troughing Co., Tratlord 
Park, asphalt troughing. 

London -The Great Western and Metropolitan. Railway Co. have 
accepted the tender of Johnson and Phillips for lighting the new train 
sheds at Hammersmith, including the supply of are lamps, cables, 
contact gear, and winches, 

Letchworth. The Directors of the First Garden City Co. have 
accepted the tender of Johnson and Phillips for supply and erecting 
electrical plant for lighting and power at. Letchworth. This contract 
includes gas plaut, engines, dynamos, switchboard, battery, and over- 
head mains. 

South Africa. Messrs. C. А. Parsons and Co., Neweastle, have 
secured an order for a 250-k.v.a. steam turbo-alternator. three-phase, 
5.000 rep... troni the Ginsburg Gold) Mining Co. Messrs. Bruce 
Peebles and Co., Edinburgh, have in hand an order for a motor- 
converter for the Natal Government Railways. 


Hammersmith.—'lhe Electricity and Lighting Committee of the 
jorough Council made tests upon sample carbons submitted by various 
contractors early in the year. The following tenders were received: 
eee d ККЕ £288 11 0 
ЧОО y Checa 455 18 0 

* Recommended for acceptance, 

Bray (Ireland). —The Urban District Conneil have received the 
following tenders for the supply of high-tension switchboard and 
instruments : 


AVI ЛЕ ms £452 0 0 А 

e нази» КЫргыз 415 10 0 ... £376 
ЪРУИН aces 485 0 O0 505 
Union Eleetrie Co. ood cutee meer Er Rd sa 695 0 0 553 
Eliott Bros: Sm betta ⁰ y epe Ad Mood 845 0 O .. 765 
Electric Construction Co. — 615 0 0 .. 665 
Cos- Wall NOP ООУ ³oÜ¹¹¹ К о ов 465 0 0 .. 425 
Ferranti Hunt!!! erue S RUM *493 18 6 477 
General Bleetrie Coo ðᷣͤ& 705 0 0 766 
Siemens or wnaad v TS IAE ROS 650 0 0 600 
itish Thomsen-Houston Со. ... 566 0 0 523 


A. Alternative tenders. “ And extras. The tenders were referred 
to electrical engineer to report as to acceptance. 
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BUSINESS NOTES. 


LIGHTING AND GENERAL 


Baling. An inquiry is to be held into the Council's application for 
sanction to borrow £7,000 for machinery at the electricity works. 

Hastings. -At the Just meeting of the Town Council it was decided 
trextend the electr.c light mains at St. Leonards at a cost of £200. 
Maidenhead. Av iuquiry will be held on the 16th inst. into the 
aqueation of the Council for sanction to a loan of £4,500 for electric 
Luby. 

Belten. —The Local Government Board have sanctioned the 
wowing by the Corporation of £20,000 for the purposes of electric 
AR 

Whitby. An inquiry will be held on the 17th inst. into the appli- 
ation of the Council for sanction to borrow £250 for electric lighting 
purpen, А 

Asten. At the last meeting of the Electricity Committee it was 
төй that the namber of units sold for the month of November 
was 200 668. against 172,562 in the corresponding month of 1905. 
Calendar Received. From the Western Electric Co.. of North 
We h, we have received a 1907 wall calendar. The design consists 
tions of cable and telephone instruments manufactured by the 
“ппу. 

Calcutta Electric Supply Corporation. le number of units 
lener to consumers during the five weeks ended Nov. 30, 1906, 
v 07.437, as compared with 318,157 units in the corresponding 
bie weeks of 1905. 

Dariiagton.— Tle Council have decided to provide an additional 
Уй) kw. generating plant at the electricity works at an estimated cost 
of £3 X0, aud to make application to the Local Government. Board 
for sanction. to borrow uch suni. 

West Kam. — We are asked to state that the telephone numbers of 
thy Corporation Electricity Supply Co. are as follows: office and show- 
mom, 94, Romford-road, Strat fore, 1,320 and 1,321 East ; generating 
station, Tacker-street, Canning Town, 865 East. 

Halifax.—In respect to the application for sanction to borrow 
£23000 for the extension of the electricity undertaking, the Local 
tovernment Board have asked the Council for plans and particulars, 
which the committee have been instructed to furnish. 

Beckenham. — After being under consideration for several years the 
нле hghting of the parish church is now completed, the gift of an 
ap-ovmeus donor having enabled the whole of the nave to be lighted 
in addition to the chancel, which was fitted up some time ago. 

Lewestoft. —l;c Electric Lighting Committee have reported to the 
(аси that since the last meeting seven new consumers had been 
~puected to the mains, representing 125 8-c.p. lamps. There are now 
"поемі to. the mains 713 consumers, representing 36,625 8-c.p. 
an е, 

Henley. The sub-committee appointed to consider the proposed 
peiseonal order of the Mutual Electricity Supply Co. at a recent 
пари meommended that the Council should make formal objection 
t the order, and, if necessary, consult parliamentary agents on the 
n atter, 

Windsor. The directors of the Wicdsor Electrical Installation 
ta desded at their last meeting to supply are lighting for outside 
"оооп at Ad. per unit in lieu of 64. previously charged. — This 
má uou takes eflect from Jan. 1. 1907. The lower rate will be 
r uvant to 1,000 c.p. for one hour for Id. with flame are lamps. 


Richmond (Surrey). The Richmond Electric Light and Power 
Vo who supply electric current for Richmond and Kew, have opened 
fur showrooms at their new offices, Surrey House, in the Quadrant, 
leite thy railway station, where can be seen specimens of various 
“чыъ for installing electric light, and full particulars given as 
t. usta, 

Swansea.— At a necting of the Corporation Electric Lighting Com- 

nite the chairman reported on six months of 1906 that the increase 
f tuny over the corresponding period (March to September) was 
(«jet ent. in units supplied and 86 per cent. in revenue, whilst for 
» rit had leen 1555 per cent. units and 4:9 per cent. revenue. The 
u'a crease in units was 95,626 and in revenue 734. 
Atasdale.—A poll of the residents of Ainsdale is to be tiken 
“ag this month with a view to ascertaining the number of house- 
‘im who would probably become consumers of electricity if cables 
* арі in that district by the Birkdale Electric Supply Co. If the 
ARENI of probable consumers is sufficient, the Lighting Committee 
1 Birkdale District Couneil will request the company to extend 
* ^ ans to Ainsdale. 


2 


Ea Cable Contract. The contract for the 
“ug of the track and laying the cast-iron pipes to carry the 
Ут" эли] telegraph cable between Edinburgh and Linlithgow has 
he. P nl by the eee eee with Mr. Andrew Blair, con- 
3 Batti-street, Glasgow, who has all the necessary plant on the 
ini = and only awaits the delivery of {һе pipes to make a start 

' tbe work, which has to be completed by April. 
hat the m, SA the last meeting of the Town Council it was reported 
E. 2) w 4 ег of units generated during the four weeks ending 
ей 5 8,136, against 13. 775 for the corresponding period of 
6 wi КОА | an increase of 32 per cent. During the four weeks 
e a tamps had been fixed. A communication having been 
Tom the Improvement Committee calling attention to the 


T dq ihi ; 
a. 2. ubhing of street lamps, it appeared that the committee 


4.. C mende ration important changes in the method of street- 
Fan they hope will i 


* 


ta: remove the cause of complaint at an 
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Canada. —The Federal Government will introduce з Bill on the 
reassembling of Parliament providing for the imposition of an export 
duty on electrical energy, and the prohibition of its exportation 
without licence. The companies supplying Canadian consumers with 
power at reasonable prices will be exempt from the duty. The pro- 
posed legislation will specially affect American companies on the 
Canadian side of the Niagara Falls. who have constructed extensive 
development works with a view to supplying electricity to Buffalo and 
other parts. 

Bury.—At the last meeting of the Council it was reported that 
during December applications had been received for a supply of current 
equal to 75 8-c.p. lamps, aud also for current for a radiator, During 
December 38,030 units had been generated, which were 1,870 less than 
in the corresponding period of 1905, but 1,451 more units had been 
used on the works Jast year than during 1905, the total being 5,634, as 
compared with 4,184. Public lighting and private consumers had 
utilised 2,194 more units last year than during 1905, the numbers 
being 31,743, as compared with 29,540. 

London County Council Loans.—The London County Council 
have informed the Hammersmith Borough Council that the maximum 
periods which will be sanctioned by the Council in future for the 
repayment of loans for electric lighting purposes will be as follows: 
freehold land, 60 vears ; buildings, 50 years ; mains, 30 years ; plant, 
20 years ; house connections, 12 years ; meters, 10 years. The Finance 
Committee consider it desirable that separate periods should be 
granted for the various parts of an electricity undertaking rather than 
an equated period representing the average of such terms, 


Nelson. —At tlic last meeting of the Town Council it was resolved 
that advertisements be inserted in the local papers inviting tenders for 
the provision and fixing of electroliers, wires, fittings, etc., for the 
electric lighting of the new free library. The chairman of the Elec- 
tricity and Tramway Committee reported the terms which the Leeds 
and Liverpool Canal Co. were now prepared to accept for the use of 
water from the canal fur condensing purposes up to Dec. 31, 1907. It 
was resolved tuat the offer be accepted, and the chairman and elec- 
trical engineer be authorised to arrange with the canal company as to 
charge for future supply. 

Stock Exchange.—The Stock Exchange Committee have appointed 
Jan. 15 special settling day in Arizona Consolidated Copper Mines, 
Limited, 135.007 shares of £1 each, fully paid. Application has been 
made to the Stock Exchange Committee to appoint a special settling 
day in Atbasar Copper Fields, Limited, 50,000 shares of £1 each, 
5s. paid, Nos. 125,008 to 175,007. and to allow the following securities 
to be quoted in the official list: Commercial Cable Co.'s further issue 
of £202,779 sterling 500-year 4 per cent. debenture stock (redeemable), 
and United River Plate Telephone Co.'s further issue of 20,000 ordinary 
shares of £5 each, fully paid. Nos. 80,001 to 100,000. 

Water-Brake Accident at Rugby.—We regret to state that a 
serious accident occurred at the engineering works of Messrs. Willans 
and Robinson, Rugby, on Tuesday, by which two men were killed 
and two others injured. An engine was being tested on a water 
brake, when the latter suddenly collapsed and was shattered in all 
directions. Charles Kinden, the foreman of the testing department, 
who was superintending the work, and Samuel Bardwell, assistant 
engineer, who was standing near, were killed, and two workmen 
named Peter Holloway and Thos. Dickens were badly injured. Fuller 
details of the accident are not yet to hand, but we learn that the 
injured workmen are progressing favourably. 

Luton. At the Council meeting the electrical engineer reported 
that since Nov. 30 last 78,969 units had been generated, an equivalent 
of 38 9-c.p. lamps, and four motors of 7 h.p. connected, making a 
total of consumers with 21,700 lamps and 146 motors of 744 h.p. 
The units generated showed an increase of 35 per cent. over the 
number generated during the corresponding period of last year, and at 
the present time applications were in for over 400 additional lanips 
and 300 li. p. in motors. The report was received as very satistactory. 
The electrical engineer having reported that the Midland Railway had 
applied for a supply of electricity to their pump-house between the 
two railway bridges in Hitchin-road, and the engineer having also 
given details connected therewith, it was resolved that he extend the 
mains to the required position, at au estimated cost of £45. 


Blackpool. At the last meeting of the Town Council the chairman 
of the electricity department stated that the committee recommended 
reductions in the charges for electricity used for industrial power pur- 
poses and in tlie day tariff! charges per unit for lighting, heating, or cook- 
ing purposes. The committee hoped to give greater encouragement to 
consumers and to induce them to use electric radiators and heaters in 
bedrooms, ete., and he did not believe any other corporation in the 
county were offering the same inducements. The suspense account of 
£13,500 had been cleared by the profits from the department, and 
their engineer advised that they had sufficient plant to produce elec- 
tricity at great profit for day use. The profit from the department 
towards the rates last year was £6,000, and he had no doubt they 
would be able to make £7,000 this year, The recommendations of the 
committee were agreed to, 

Loughborough.—[l'roposiug the adoption of the Gas and Elec- 
tricity Committee’s minutes at the last Council meeting, the Chairman 
said the revenue accounts for the half-year ended Sept. 30 in connec- 
tion with both undertakings were very satisfactory. In reference to 
the gas, the profit of £1,840 was somewhat less than in the corre- 
sponding half of last year. In the electricity undertaking there was 
a balance of profit on the revenue account of £21. 5s. 6d., as against 
a loss of £339 in the corresponding half of last vear, and they had 
made substantial progress towards putting the undertaking on a satis- 
factory footing. The demand for power and lighting was practically 
double what it was a year ago, and the engincer (Mr. Gadsby, was to 
report if any, and what, steps should be taken to meet the future 
demands. It was a matter of congratulation that the undertaking 
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also was worked by a very efficient staff, whose efforts deserved to be 
recognised by the Council. 

Asylum's Electric Light.—At the list meeting of the Metro- 
politan Asylunis Board Mr. R. Strong presented a lengthy report from 
tlie Asylums Committee with reference to the electric lighting of tlie 
asylum at Tooting Dee. The asylum is lighted by electricity gene- 
rated on the premises by gas-engines. Additional buildings at the 
asylum are now approaching completion; and if the whole of the 
institution is to he lighted hy cleetricity generated at the asylum, 
extra electrical plant will be required, which is estimated by the 
éengineer-in-chief to cost in round figures £1,000, in addition to an 
increased charge of about £24 per annum, and an increased 
annual expenditure on staff, ete. lu moving the adoption of 
the report recommending the acceptance of an offer by the County 
of London Electric Supply Co. to supply the asylum with light and 
power, Mr. Strong contended that the course proposed was the wisest 
und most economical that could be adopted. The Board agreed. 


Battersea.—The work of connecting the new wash-houses with the 
electric mains is to be carried out at an estimated cost of £50. The 
electrical engineer has submitted а scheme of lighting by electricity 
the roads on the Heathtield estate, and the Council have decided to 
extend the necessary electric mains, including are light leads, from the 
Broomwood-road circuit: along Clapham common West Side, and to 
provide two are lamps on Claphaniconmmon West Side, at a total 
estimated cost of £145. 28. The columns, brackets; and Тарх will 
be taken from stock, and the eost thereof is included in tlie above 
estimate. Four converted gas-lamp columns аге to be fitted with 
tantalum lamps, and fixed in the new portion of Thurleigh-road, at an 
estimated cost of £36. The charge to be made by the electricity 
department for the supply of electrical energy to aud. maintenance. of 
the tantalum lamps will be £5 per lamp per annum. In consequence 
of the increasing applications for supply, it has been decided to provide 
à new feeder cable, including spare ways for an additional feeder, from 
the central electric generating station to the corner of Starch Factory- 
road, York-road, at an estimated cost of £1.577. 


Publicity Work.— Recognising that the only possible wav of 
effecting the sale of electricity to householders is by letting the latter 
know how they are likely to benetit by its adoption, the Windsor 
Electrical Installation Co. are issuing handy little pamphlets which 
they are bringing to the notice of householders in their district. One 
of these, entitled“ Fact or Fiction," asks the honscholders to con- 
sider which is cheaper, gas or electricity, and we must say that the 
evidence which the Windsor Electrical Installation Co. bring forward 
as regards both methods of illumination is conclusively in favour of 
electricity. The pamphlet shows that electric. lighting is more 
economic and possesses greater advantages from the hygienic, artistic, 
and other points of view. It cites the case of a test recently made at 
an institution in Windsor to compare the relative costs of gas and 
electricity for lighting. The result showed a saving in cost of 40 per 
cent. on the side of clectric light, and a great increase in actual 
candle.power. We might mention that the company have reduced 
the charge for current for are Jamps for outside shop lighting to 4d. 
per unit. With flame are lamps this rate will be equivalent. to 
1,000 c.p. for one hour for 1d. 


TRACTION. 


Halifax.—The Council have decided to spend £1.850 on doubling 
the tramlines from North Bridge Station to All Souls’ Church. 


Aston. We understand that the matters in dispute between the 
Aston Town Council aud the British Electric Traction Co. are being 
submitted to the Board of Trade. 

West Нат. —Тһе Corporation have leased the old car-sheds in West 
Ham-lane to the London and Westminster Omnibus Co. for a period 
of five years at a rental of £275 per annum. 


King’s Norton and Northfleet. —The opening of the tramway 
extension from the depót at King’s Heath to Aleester Lane's End, 
which is about a mile in length, took place last Saturday. 

Warrington.— The Tramways Committee have placed an order with 
Messrs. Charles Macintosh and Co., of Mencliester, for the supply of 
15 mackintoshes for the tramway employs at £1. 1s. 6d. each. 


Bath.—The receipts of the electric tramways company last year 
totalled £42,491, an increase of £6,632 on the previous year, this 
being largely owing to the development of the motor-oinnibus service 
in connection with the trams. 

Switzerland. —Plans have been laid before the Federal Council by 
two Swiss engineers for a mountain line from Zermatt to the sumn.it 
of the Matterhorn. It is proposed to build the railway iu two sections 
on the cog-wheel system and to employ electricity as motive power. 


South Shields.— The tramway services in this borough have only 
recently been inaugurated, but there are already signs of unrest among 
the employes. The latter have instructed their delegate to write to 
the town elerk asking the Tramways Committee to receive a deputa- 
tion with a view to an adjustment of the men’s grievances. 

Bury.—|n consequence of the completion of the Bolton-road 
extension, it has been found necessary to increase the number of 
tramcars, and the Council have approved a recommendation to pur- 
chase six additional cars. А cars sub-committee has been appointed 
to settle the details of the new cars required, and to obtain tenders. 

Tramway Trafiics.—Thie following returns are to hand: Anglo- 
Argentine (for week ended Jan. 7), £17,887; increase, £2,218. 
Brisbane Electric (for December), £13,491 ; increase, £1,031. Perth 
Electric (to Jan. 4), estimated net receipts, £1,166; increase, £183. 
Yorkshire (West Riding) Electric (week ended Jan. 6), £982 : increase, 
£304. 

Yarmouth.—The Council have decided to extend the Corporation's 
electric tramways to the neighbouring seaside village, Caister-oa-Sea, 
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a distance of two miles from the present depot. The estimated cost 
of the work is £14,000, and the borough surveyor states that he can 
commence on Monday fortnight, by employing 120 men who are now 
among the unemployed. 


Nelson.—The Town Council have adopted a bonus scheme for the 
diivers and conductors of the light railways, under which a bonus not 
exceeding 123. may be paid half-yearly to all drivers and conductors 
who have, in the opinion of the manager, consistently carried out the 
regulations applicable to their work, and by the exercise of сате and 
skill avoided accidents, 


Luton. The Luton Tramways Committee have now received Messrs, 
J. G. White and Co.'s reply to the request of the Council, asking 
whether the company were disposed to consider the question of con- 
structing, equipping, and working tramways within the borough of 
Luton, The conditions under which the company would be willing to 
do so are being considered by a committee of the Luton Council. 

South Lancashire. —Tlie last link in the South Lancashire tram- 
way system (which will effect a connection. between Manchester and 
Liverpooli-—viz., from Kearsley to Pendlebury, midway between 
Bolton and Manchester—is non being completed, and will establish 
communication between the two last-named towns, besides providing 
another alternative route from the city on the Irwell to Liverpool. 

Bow-road Tramways.—Tl«c London County Council. have inti- 
mated to the local authorities of East London that they аге shortly 
starting the work of electritving the tramway lines in Bow-road. At 
Bow Bridge connection will be made with the eleetritied lines at West 
Ham. An agreement is under the consideration of the London 
County Council for the temporary working of the line by the West 
Ham Corporation until the [iie is connected with the remainder of 
the London County Council system. 

The Spring Motor Show.—Alieady the motor world is preparing 
for the next great automobile display m this country. which will be 
held at the Agricultural Hall, London, in April next, under the 
direction of Messrs. Cordingley and Co., who are the pioneers of these 
shows in Great Britain. The fortheonung event will be the twelfth 
of the series at the Agricultural Hall, and will be remarkable in 
demonstrating British progress alongside the best examples of the 
Continent, thus attording a means of compuirison that will be unique. 
The exhibition has become assoviated in the motor industry with the 
opening of the selling season of the year, and makers in all the lead- 
ing centres are anxious to secure the presence of their latest models, 
in which several notable improvements will be seen. The capacity of 
the great hall with all its subsidiary galleries, ete., will be taxed to 
the utmost to accommodate the light cars and heavy vehicles, while the 
Aero section will be even more interesting than before—the many 
otters of prizes for working models attracting inventors from all parts 
of the country. Perhaps one of the most iuterestinz features of the 
forthcoming exhibition will be the presence of many new firms who 
have been quietly experimenting with cars or airships, and whose 
productions, then to be seen for the first time, will thus have a 
favourable introduction to the public. 


The Embankment Trams. —W hatever views one may hold upon 
the policy of municipal tramways. these should certainly be buried when 
the poliey has been adopted, and all sections combine to ensure the 
suceesstul working of an undertaking, The Pall Mall Gazette is in no 
wv disposed. however, to neglect any opportunity of utilising features, 
whieh to it seem unfavourable. to the electioneering advantage of its 
political friends. Tn order to. prove to its readers that the Embank- 
ment trams are destined to become a failure, it sent out a special 
representative to take a census of the number of passengers. Between 
the hours of 11.51 a m. and 12.49 p.m. оп Tuesday he counted 41 cars 
going cast, carrying 318 passengers in all. Westwards he counted 
39 cars, earrving 264 passengers. No one. we hope, who wishes to 
see fairplay will. be deceived by the figures given for one hour during 
the day. To obtain a fair estimate of the popularity of the trams, it 
would be necessary to take an average of several full days, and then 
the hollowness ot the 1% Malls census would be sounded. Of course, 
it would be just as open for an opponent to answer the Pall Mall by 
taking the census at the hours when the cars are more popular (when 
probably the 1% Malls special representative is enjoying a quiet 
sleep), sav from 5 to 10 а.ш. and 5 to 7.50 p.m. Our contemporary 
can surely get more solid arguments than these in support of their 
political frieuds. 

London Tube Railways.— A report was circulated on Wednesday 
to the effect that negotiations were on foot for amalgamating the 
three „tube“ electric railways controlled һу the Underground 
Electric Railwavs Co. of London—-namely, the Great Northern, 
Piccadilly, and Brompton, Baker-street and Waterloo, and the 
Charing Cross, Euston, and Hampstead—the last named bein 
expected to be open for traffic at six mouths hence. The capital 
of the combine was given as £12,000 009. A prominent official of 
one of the conipanies, however, informed the Press that on grounds 
of economy they Порс to have one management. but the statements 
to which their attention was called were based entirely upon a 
paragraph in one of the railway newspapers setting forth how a 
desirable saving would result from the working of all three coni- 
panies under one manager. Such а plan. it was said, would be for 
obvious reasons a good thing, and they believe it would. But no 
amalgamation of the three companies could possibly take place without 

arliamentary sanction, and the promotion of a Bill would be necessary. 

here was no doubt, he said, as to the advantage to be derived from 
having the three separate undertakings under one uniform and indi- 
vidual management. He confirmed the statement relating to the 
forthcoming opening of the new line to Hampstead. 


Longton (Staffs).—The tramway company having expressed a 
desire to be relieved of the extension from the Meir to Blythe 
Bridge, the Longton Corporation had arranged a compromise by 
which the company would carry the system to Catehem's-eorner 
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wd the Corporation would then support the application to drop the 
mandir, kt when the arrangement came before the Council for 
atf abot at was referred back, 

Lewestott. —The Tramways Committee have reported that from 
Ort Lie Dec. 18 there ba» been an increase in receipts (as compared 
wth thosc tor the corresponding period of 1905) of £298. The engi- 
per Mr. G. А. Bruce) ho subiit 17 alternative schemes, with 
wproximnate cost, for doubling the line, with dillerent materials, from 
(ach street north: to. Poketicld (south). This matter will be con- 
shred by the Council at the end of the financial. year of the üuder- 
rak ug. 

Birmiagham.--The tramway returns for the five days ending 
Saturday last show that the cash receipts amounted to over £4,000. 
Vura попот mishaps have occurred on the new system. The most 
мло accident occured to a young man who was cycling along the 
tan ay when the bicycle skidded, and he was thrown in frunt of an 
detne car. The automatic life-saver fell just in time to catch the 
wen and prevent the wheels from going over him. His head, 
yane, came into violent contact with the catcher, and he was 
to olv injure. 

Beckenham. — Some time ago the Beckenham Council, in abandon- 
na tramway agreement, arranged with the British Electric Traction 
te d à portinu of a concession, that the company should run 
п der omnibuses trom their Penge tramway terminus to Beckenham., 
П. {were tary of the company has had an interview with a committee of 
tamal, the resultef this being that the company say it is impossible 
по Чое decked cary owing to a low bridge crossing the roadway, 
acd that single-decked cars would not pay. The Council are of a 
Ым epimeg, and have decided to call upon the company to fulfil 
‘oe obligation. 

Great Northern, Piccadilly, and Brompton Railway.—4A state- 
iet wu by the company shows that up to the beginning of the week 
Marr ly miiton passengers have been carried by the Great Northern, 
P. Ii, and Brompton Electric Railway since its recent opening. 
Tias booking: arrangements with other railways, and particularly 
un the Londou United Electric Tramways, have been very popular, 
vd large number of passengers. have availed themselves of these 
fe ates, The company’s South Kensington station, which was not 
„vir оо the opening day, is now open The question of accelerated 
tra: servie 19 also under consideration, and a more rapid service of 
ens шау shortly be expected. 

Aston (Birmingham). —At the recent private meeting of the Aston 
Foon aletter was read from the British Electric Traction Co., asking 
га £10,000 which they had lost to be paid to them by Aston, and 
ow that the Conneil should purchase plant which cost £11,000, less 
орча, the Council to take interest and sinking fund, renewals, 
х1 £1.20, which was guaranteed. The Council authorised the 
тегел of the ап Committee to sav that it was prepared to pav 
tot tye trams at a valuation, but was not prepared to pay anything 
tania the deficiency which the company had made. That proposal 
ease natted to the company, who had met it with a direct refusal. 


Шола. — Ss: ral new tramway projects in Holland are announced, 
“oof these is for the cleetrification of the steam tramways owned by 
‘he berste Groninger Tramw. Maatschappij. It is proposed to 
mta the hore tramways in Groningen by a system of electric 
n,. Another project is for the construction of an electric 
tramway running from the railway station at Leyden, through that 
“an and terminating at Alten. The directions of the Societé Coui- 
Deas of Vendam and Nieuwe Pekela have been extended in order 
t enaíie them to consider a tramway scheme embracing Vendam- 
Nr au Pekela-Arstvedde. The Nederlandsche Tramway-Maatschappij 
ex to reise а State subsidy in order to enable them to mnuprove 
ше their tramway system and roads along which the tramways 
Г: 

Leaden County CounciL—The first electric car over the new 
“Sen of the London County Council northern system was run on 
Ҹат night trom Aldgate to Bloomsbury. It is the continuation 
fiue Poplar and Aldgate line, and runs through Commercial-street, 
Jet Sp ttanelds Market. Great Eastern-street, and Old-street, to 
. . Hur. where it connects with the subway line from Highbu 
Ua, This will make a through connection between the north 
E Blackwall Tunnel and the Strand, and when the continuation 
UU етм ау to the Embankment is completed and the lines through 
ч une! au down, there will be a complete belt line connecting 
7А apd South aud East and West. The electric cars from Aldgate 
ar. which commenced about two weeks ago, are meeting with 
Pad Уулум. 

Meter Traffic in London. lie adjourned meeting of the con- 
a wy ol metropolitan local authorities on this subject was held on 
“сїз lar. A report was presented hy a committee appointed to 
er what action should be taken to secure a more effective control 
| P lien of the motor traffic in. London. The report of the 
= “ht eoutained the following resolutions: ‘* That the Com- 
Qo . Of Police should be empowered to define the routes along 
_ 7 Bor on:nibuses should be allowed to run, and also to regulate 
„„ of omnibuses plving along any particular route or 
„ that the attention of the Commissioner of Police 
5 uned, before licensing these vehicles, to see that the same 
Sere ded with means to prevent grease or petrol dropping there- 

"ut te the ruad wav," 
veme th. —Thc Highways Committee of the London County 
"bere Arawn the attention of the Borough Council to the amount 
er US into the tramway conduits, and have suggested that 

a v shoud take the refuse out of the conduits and deposit it 
Vb hee $ i Vans of each borough council concerned or at the 

" ИЕ pv IMratory to removal by the local authority, instead 
РКЕ "omit compelled to both take the refuse out of the 

timove it in carts as at present, To give eflect to this 


Ld 
р 
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alteration it would be necessary to slightly amend the provisions of 
the London County Tramways (Electrical Power) Act, 1900, and the 
committee propose to recommend the Council to make the necessary 
application to Parliament in the session of 1907, but the Hammer- 
smith Borough Council decline to undertake the disposal of sludge 
after its removal from the tramway conduits, and are opposed to any 
alteration of the existing law on the subject, 

York.—The York City Council on Monday last. adopted. by 
33 votes to 3 the report of the Tramways Committee recommending 
the Council to refuse their consent to the promoters of the York and 
District, Tramways Bill. Alderman Wragge informed the Council 
negotiations had been concluded with the owners of the present tramway 
system, and the committee had agreed to purchase the undertaking, 
subject to the approval of the Council, for £11,000, on certain ternis 
and conditions, which provided that the existing owners should work 
the system until the Corporation obtain power to do so, the service to 
be equal to the present service. The Jeune Committee recom- 
ended the Council to seek powers, either by the light railways 
order, or by Act of Parliament, to lay down a system of tramways, 
and then, if they thought desirable, open negotiations with the con: 
pany now promoting the Bill in Parliament, or other leading clec- 
trical companies, for the leasing of the trams upon sucht terms as the 
Corporation might be disposed to accept. 

Edinburgh.—The deputation of the Edinburgh Town Council 
which visited English electric tramway sytems are about to issue their 
report. It is understood they make no specific recommendations, but 
simply set forth the merits and demerits of each system inspected. 
The overhead trolley system, which was seen working in London, is 
touched upon first. For the greater part of the route, it is pointed 
out, the line—a double oue—runs through the crowded streets of à 
suburban district, thickly populated, and attention is directed to the 
fact that some of the streets through which the lines have been laid 
are unusually narrow. Indeed, in certain sections of the route the 
outer rail of the track is but 12in. or 15in. from the kerb. The com- 
ment contained in the report upon the double line: is that they аго 
better thon the single lines, and the system, the running speed of 
Which is limited to 10 miles per hour, is said to work satisfactorily. 
Bournemouth was visited that the deputation might inspect the com- 
bined system of conduit and overhead tramways. In connection with 
the undertaking the report points out that it is in the central parts of 
the town that the conduit system has been laid down, the overhead 
system running off to the outskirts. The combination of conduit and 
overhead was adopted in order that the appearance of the town's centie 
might not sutter by the erection of the poles required for the cverliead 
system, but it is remarked that the method followed in the installaticn 
of the overhead tramways provided the deputation with an ‘‘agrecable 
surprise." In respect of the amenity of the streets, the artistic poles 
erected in the centre of the streets were unobjectionable, From over- 
head to conduit, the change is effectively aceomplished in about 
20 seconds, According to the report, the members of the deputation 
were very favourably impressed by the combination. It is stated that 
the conduit system appeared to be the best clectric system available, 
but in considering it the cost of construction cannot be overlooked. 
The section of the report which deals with surface-contact traction 
covers the Dolter, the Lorain. the ‘G. B.,“ and tho Kingsland 
systems. It is remarked, in connection with the first. that the 
system is said to work satisfactorily, but comment is made upon 
the noise created by the contact of the skate on the car with the 
stud set in the track. Of the Lorain and G. B.“ systems, partien- 
larly the latter, the smooth running of the cars and the absence of 
noise is favourably remarked upon. 


PROVISIONAL PATENTS, 1906-7. 


Dec, 24. 

29320. Electric switoh. Ililding Lübeck, 7, Hamilton-road, Ealing 
Middlesex. 

29347. Improvements relating to apparatus for operating 
with variations of potontial in electric oircuits. 
James Francis Gill, 18, Southampton-buildings, London. 

Improvements in electric light contact insulation. 
Montague Hocker, 7, Wimpvule-street, Cavendish-square 
London. 

29359. Improvements in track brakes. Mountain and Gibson, 
Limited, Godfrey Marsden Gibson, and Arthur Falkland 
Howard Head, 24, Southampton-buildings, London. 
Improvements in or relating to electric arc lamps. 
Hendricus Johannes Jacobus Jaburg, jun., 111, Hatton- 
garden, London. (Complete specification. ) 

Improvements in electric oontact devices. Arthur 
Atwater Kent, 7, Southampton-buildinzs, London. (Date 
applied for under Patents Act, 1901, Dec. 26, 1905, being 
date of application iu United States.) (Complete specitiva- 
tion.) 

Improvements in electrodes for arc lamps. Gebruder 
Siemens und Co., Birkbeck Bank-chambers, Southampton- 
buildings, London. Date applied for under Patents Act, 
1901, May 17, 1906 being date of application in Germany.) 
(Complete specification. ) 

29420. Improvements in and relating to telegraphic apparatus. 
Sterns Francis Jones, 322, High Holborn, London. (Com- 
plete specification. ) 

29423. Improvements in and connected with the electric 
lighting of trains. Walter Reuben Preston, Charles 
Roc, and Charles Henry Roe, 77, Chancery-laue, London, 


29394. 


29406. 


39416. 


29439. 


29452. 


29461. 


29494. 


29509. 


29519. 


29545. 


29584. 


29585. 


29604 


29616. 


29999. 


29706. 


29708. 


29748. 


29157. 
29758. 


29771. 


Dec. 27. 

Improvements in chains for suspending electrical 
fittings, particularly electric lamps. Vecritys Limited 
and Herbert Samuel Smith, 11. Burlington-chambers, New- 
street, Birmingham. (Complete specification.) 

Improvements in or relating to stands or holders for 
telephone receivers and flexible receivers of speaking 
tubes. Andrew Shaw Oswald, Penny Bank-chan bers. 
Halifax. 


An improved street or station indicator for electric 
tramoars and subway cars. Duncan Livingstone and 
Walter Dickinson, 100, Wellington-street, Glasgow. (Com- 
plete specification.) 

Improvement in capstans for hauling wagons along, 
or other machinery which is driven by an electric 
motor and placed below the level of the ground. 
Lloyd Higginbottom, Thomas  Mannock, and Edward 
Broome, 13, Clifton-road, Heaton Moor, near Stockport. 

Improvements in electricity meters for testing purposes. 
Isariah-Zählerwerke G. m. b. H., 6, Lord-street, Liverpool. 
(Date applied for under Patents Act, 1901, Dec. 27. 1905, 
being date of application in Germany.) (Complete. specitica- 
tion.) 

Improvements in transmitters for wireless telegraphy. 
Axel Orling, 22, Southampton-buildings, Chancery-lane, 
London. 

Dec. 28. 


Electric current oonverter. Harry Chapman, Ryecroft 
Villas, Meersbrook-road, Sheffield. 


Tool for examining electric conductors. Alfred Scheibler, 
61, Chancery-lane, London. (Complete specification.) 

Improvements in and relating to cirouit-controlling 
mechanism. The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (General Electric 
Company, United States.) | 

Improvements in dynamo-electric machines of the 
commutator type. The British Thomson-Houston Com- 
pany, Limited, and William Francis Dawson, 83, Cannon- 
strect, London. 

Dec. 29. 


Electric switches and cut-out. Harry Hill and Robert 
Hacking, Thoresby Park, Ollerton, Notts. 


Improvements in or relating to electric meroury- 
vapour lamps. Robert Hopfelt, 110, Gitschinerstrasse, 
Berlin, Germany. (Date applied for under Patents Act, 
1901, Jan. 16, 1906, being date of application in Germany.) 
(Complete specification.) 

Sectional poles for tolephone, telegraph, and trolley 
wires. Henry Madison Sciple, 509, E-street, N.W., Wash- 
ington, D.C., United States. (Coinplete specification.) 

Improvements in bayonet caps for electric glow 
lamps. George Davis, 15, Victoria-street, London. 

Improvements in connection with electric circuit 
breakers. William Harding Scott, 47, Lincoln’s-inn- 
fields, London. 

Method of connecting the lines in automatic tele- 
phones. Friedrich Merk, Birkbeck Bank-chambers, South- 
ampton-buildings, London. (Date applied for under Patents 
Act, 1901, Dec. 30, 1905, being dic of applieation in 
Germany.) (Complete specification.) 

Improvements in or relating to electric circuit-control 
systems. Matthew William Walbank Mackie, 46, Lincoln's- 
inn-fields, London. 

Improvements in electrolytic apparatus. Marcus 
Ruthenburg, 111, Hatton-garden, London. 

Improvements in or relating to arc lamps. Edouard 
Jules Claude Créteaux, 111, Hatton-garden, London. (Date 
applied for under Patents Act, 1901, Dec. 30, 1905, beiug 
date of app.ication in France). (Complete specitication. ) 

Improvements relating to electrical apparatus for 
transmitting and receiving signals Arthur Trevor 
Dawson and George Thomas Buckham, 7. Southampton- 
buildings, London. 

Пес. 31. 

Improvements in and relating to commutators for 
dynamo-electric machines. Frede. ick Henry Loring, 
7, Doughty-street, London. 

Improvements in electric switches. William Righter 
Comings, Wharneliffe, Wimbledon Park, Surrey, 

Improved system of electric wiring. William Righter 
Comings, Wharncliffe, Wimbledon Park, Surrey. 

Improvements in measuring instruments for electric 
storage batteries. Harry Brazil and Francis Lydall, 
Queen Anne’s-chambers, Broadway, Westminster, London. 

Improvements in electroliers. Frederick Charles Dafforn, 
19, Holboin-viaduct, London. 

Improvements in systems of electric train-lighting. 
Henry Leitner, 4, South-street, Finsbury, london. 

Improvements in multiple-unit-controlling systems for 
electric railways, trains, and the like. Almanna 
Svenska Elektriska Aktiebolaget, 65, Chancery-lane, London. 
Date applied for under Patents Act, 1901, Jau. 2, 1906, 
being date of application in Sweden.) (Complete specitica- 
tion.) 
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JAN. 1. 

6. Improvements in the eleotro- deposition of metals. Slierard 
Osborn Cowper-Coles, 82, Victoria-street, Westminster, 
London. 

28. Improvements in electric lamp cap switching. Francis 
Harrison, 14, Ossian-road, Stroud Green, London. 

42. Time indicator for persons using the telephone. Samuel 
Cunningham, 57, Chancery-lane, | London. (Complete 
specification.) 

96. Improvements in or connected with fuses specially 
though not exclusively applicable for telephone 
purposes. Arthur Thomas Milnor Thomson, Norfolk House, 
Norfolk-street, Strand, London. 

97. Improvements in protective devices for electric trans 
mission system. The British Thomson- Houston Company. 
Limited, 85, Cannon-street, London. (The General Electric 
Company, United States.) 

98. Improvements in and relating to electric transmission 
systems. The British Thomson-Houstun Company. 
Limited, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

99. Improvements in and relating to alternating-current 
commutating machines. Allgemeine Elektricitats-Gesell- 
schaft, 85, Cannon-street, London. (Date applied for 
under Patents Act, 1901, Jan. 29, 1906, leing date of 
application in Germany.) (Complete specification. ) 

JAN. 2. 

132. Improvements in telephony and telegraphy. Luigi 
Cerebotani and Albert Silbermann, 18, Southampton- 
buildings, London. 

139. Improvements in single-phase induction motors. Vittorio 
Martinetto, 5322, High Holborn, London. 

JAN. 3. 

155. Improvements in and relating to incandescent electric 
lamps. The British Thomson-Houston Company, Limited 
83, Cannon-street, London. (The General Electric Com- 
pany, United States.) 

156. Improvements in protective devices for electric trans- 
mission systems. The — British Thomson - Houston 
Company, Limited, 83, Cannon-street, London. (Allge- 
meine Elektricitats-Ges., Germany.) 

310. Apparatus for magnetic separation of ore. Metallurgiska 
Patentaktiebolaget, Birkbeck Bank-chambers, Southampton- 
buildings, London. — (Date applied for under Patents Act, 
1901, Jan. 9, 1906, being date of application in Swedeu.) 
(Complete specification.) 

317. Improvements in mechanical organs or pianos provided 
with an electric lighting arrangement for producing 
luminous effeots Charles Marenghi, 6, Lord-street, 
Liverpool. (Complete specification.) 

218. Improvements in and relating to electric arc lampe 
The British Thomson-Houston Company, Limited, and. 
Charles William Broom, 83, Cannon-street, London. 

JAN. 4. 

238. Improved process for the manufacture of metallic 
calcium. Sherard Osborn Cowper-Coles, 82, Victoria-street 
Westminster, London. 

244. Improvements in or connected with electrical automatic 
signalling systems for railways. Josiah Sayers, 
Inperial-chambers, Albert-street, Derby. 

287. Improvements relating to telephone installations having 
central and local exchanges worked by a central 
battery. Siemens Bros. and Co., Limited, Birkbeck-chambers 
Southampton-buildings, London. (Siemens und Halske 
Akt.-Ges., Germany.) (Complete specification.) 

388. Improvements relating to telephone exchanges. Siemens 
Bros. and Co., Limited, Birkbeck Bank-chainbers, 
Southampton-buildings, London. (Complete specification.) 

298. Improvements in or connected with magnetic clutches 
and brakes. Henry Willock Ravenshaw, Victor George 
Middleton, and William Edward Townsend, Norfolk House, 
Norfolk-street, Strand, London. 

JAN. 8. 

316. Improvement in dynamo-electric machines. Abraham 
Lincaln Rhodes and Rhodes Electrical Manufacturing 
Company, Riverside Works, Doncaster. 

327. Improved means of working and control of petrol- 
electric and electric cars. William Arthur Stevens, St. 
Peter-street, Maidstone, (Complete specification.) 


COMPLETE SPECIFICATIONS ACCEPTED 
(To be published on Jan. 24.) 
1905. 
22314 Electrical production of heat for cooking and other 
purposes. Berry. 
1906. 
18. Electric resistances, contacts, and the like. Hatfield. 
131. Electric furnaces. Pettit. 
180. Electrical signalling systems. British Thomson-Houston 
Company. (General Electric Company.) 
892. Process for the coating of metallic surfaces with 


electric insulating material and the fixing of parts 
thereon. Atkinson. 
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$15. Electric measuring apparatus. British Thomson- Houston 
Company aud Holden. 

168. Means for preventing overheating of 
machinery. l'urns. 

149. Electric cables. Kingsbury. | (Western Electric Company, | 

1М4 Systems of laying electric conductors. llightield. 

ни Electric fash or pocket lampe. Thomson, 

f New electrolytic process for tho treatment of copper 
ores and oopper waste for tho recovery of pure 
eopper. Latontaine. 

6316 Eloctrical transformers. {айтын 
Coopany. General Веле Company.) 

ИЙ. Safety footboard for  electrio railway carriages. 
Morte нар. 

1011. Cireuit-elosing dovioe for electric clocks. 

lights under Patents, ete, Act, 1901, uot granted.) 

161. Electric meters. Fery and Grassot. 

13313 Controlling gear for electrically-driven pumps. 
мма and Co., Smith, aud Smath. 

134. Trolley heads for electric tramways. Price. 

1144 Electrical sterilising apparatus. Felten 
Laton уем етке Akt. - (ies. (Date applied 
lutanational Convention, Aug. 1, 1905.) 

11911 Controlling single-phaso commutator electric motors, 
also applicable to three-phase commutator motors. 
Sene us Bows, Dynamo Works. (Siemens Schuckertwerke. ) 

iH. Arrangement of electric motor-generator for working 


electrical 


Thomson Houston 


Schwan, 


Hugh 


Guilleaume- 
for under 


aro lampe. Siemens Bros. Dynamo Works, (Siemens 
Schuckertwerke S) 
мя Coim-freed apparatus for administering electricity. 


Fricke and Witte. 
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CAD OID ¾ 5 .. 5 14 

——— ‘per cent. Mortgage Debenture Stock .......... 100 .. 1-79 xd 
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Tolzans Electric Supply. Ord. Nos. 1.10,000 . ТОЕ Ert 
per cent. First Deb. Stock, Red. 100 .. 
Havana Me /// ²˙ . 10. 
Hove Electric Lighting, Ord., 1-15,000. õ U U боз 
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Electric Tramways.— 
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Blackpool and Fleetwood Tramroad ............... век 10 
Brisbane Tramway Invest., Ord., 1-75,000 pn 5 
5 per cent. Cum. Pref., Nos. 1-75 „OOO ............ 5 
М рег cent. Deb. Stk , ' Red., Prov. Certa. all pd.. 100 
British Columbia Electric Railway Co., Ord. Def. ........ 100 
ОГО Pra ³·oð· ] ũ mR ⁊ ꝛ ma uc Sex eR TS 100 
d per cent. Cum. Perpetual Pref. Stock.......... 100 
——— 4, per cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 
1, per cent. Vancouver Power Deb......... ..... ur 
British Electric Traction, Ord. 1-500,000 & 60,001-90,000 .. 10 
——— 6 рег cent. Cm. Pf., 50,001-60,000................ 10 
——- 5 per cent. Per tual Debeuture Stock — ........ 100 
44 per cent. 2nd Deb. Stock ................ ee eee 100 
Buenos Ayres and Belgrano Tram es. 8 
“ A" б per cent. Cm. P£, 1-40, 0 ................ § 
“В” 6 per cent. Cm. Pf., 1-27.500ũ . ы: 5 
5 per cent. Deb. Stock. PA 3 e d» 100 
Prov. Cert., all paid ............................ 100 
Baenos Ayres Electric Trams., 5 p.c. Deb. Stk, Red. .... 100 
Calcutta Tramways, 1-105,000 iii $ 
105.001- 1505610. eodd cuz ea EY Aras 6 
44 per cent. lat Deb. Stock, Red. ................ 100 
Cape Electric Tramways, Nos. 1-480,000 ................. . 1 
City of Birmingham Tramways, 5 per cent, Cum. Pref. . 5 
4 per cent. lst Mortgage Deb., 1-3000 (1917) ...... ` 100 
Colombo Electric Tramways aud Lighting, 5 per cent. lst 
Mo e Debenture Stock, Red. ................... . 100 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 
6 per cent. Cum Pref. ......................... . 10 
4 per cent. Debentures .......................... 100 
Dublin United Tramways (1896), Ord., Noe. 160,000 ..... . 10 
— 6 рег cent. Pref., Nos. within 1-60,000....... e.s.. 10 
5 per cent. Mort, Debes., 1-5,000 Red. ............ 100 
Imperia] Tramways, Ordinary ............. Sad add ades .. Al! 
6 per cent. Cum. Pref. ................. „ all 
4, per cent. Deb. Stockkkk·dd . q .9 100 
Isle of Tbanet Electric ош тауа and Lighting, 5 per с. 
Cum. Pref. Nos. 50,001-60,000 ........................ 5 
4 per cent. 1st 'Mt. Db. Stock, Red. ............. . 100 
Kidderminster and District Lighting and Traction, Pref... 5 


Lancashire United Tramways Limited, 5 per cent. Prior 


11 


Last prt « 


. 25/32 29 32 


t 1104 


. * 916 
~7 11/16 7 15/16 


Lien Deb. Stock, ked .............- cc oon esas Suess — =» 
£296 500 21d Mort Deb Stock ............. co Ee" 
£93.53) Deferred Deh, Stock (all fully paid) .. “жеө? m^ па 

London United Trys. (1901), 5 per cent. Cum. Pref....... 10 .. 
—— $ рег ceuk let Mt. Db. Stock, Red. .............. ; 100 s 
Madras Elec. Trams (1904), 5 per cent. Deb. Stk, Rd. .... 100 . 
Metropolitan Elec. [аш 42. 809.601 1, W. dA 1, 314 ,016 . 1: < 
== cent. Cum. Pref., 500,001-1,000,000......... D ET 
M per cent. Deb. Stock, Red. PFC os 
5 lectric Rall and Light ТЗ cent. 30-yr Cons. 
Mort. Borde, 1926, 1-5,500 and 7,001-8,000............ 1,000 .. 
Montreal] Sureet Rail, Sterling 9 per cent. (Mort.) Deb., 
1908; 12600. yt COR Gabe pend en 100 .. 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 .. 
New General Traction, 6 per cent. Cum. Pref, 1-10,000 and 
34,001-74,000 &*925060492220060260990292909092023220609922098n260090000202029 ee 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 2 
5 per cent. Cum. Pre... eee АЯ 
Perth Elec. Tramways (W. A.), 5 per cent. 1 Mrt. Deb. Sk... 100 ee 
Pottertes Elec.ric Traction, rdinary, 20,001-40,000........ 10 .. 
5 per cent. Cum. Pref., 1-20,000 ............. вл 10 га 
—— 44 per cent. Debenture Stock —. 100 „ 
Electric Railways.— 
Central London, Ordinary есовооооое ве ©0668 068806060808 &2 Of 100 
тлер геш Erw 6 6% %% „ „ „ „„ „%%, % % %%% % % „„ „ of ао ъз GD 100 =a 
deferred ........ as as os as as mo oo = а 
4 p.c. Deb. Stock (Prov. Script Certa. fully paid). 1 =~ 


t. 6 129 xd 
103-1( 6 xd 


101 108 xd 


15-106 xd 
7/16 9:16 
5-54 
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Amount 


Name. ^D g prios. Same paid. ast price 
City sad S )uth London, Consolidated Ordinary .......... 100 . 45.45 Telephones.— 8 8 
—— ~ $ per cent. Debenture Stock „ % % %% %% % „% „ 6 „ 6 66% %% оо ae 103-106 
—— $ per cent. Pref. Stock 1ũ11 eere 100 ee 119-122 National Telephone, Preferred **€0900890620606000099060069009099 100 no 108-110 
— LE LI] oo зоосоо оо осете оо ос оа овес ос еа 1 ee nz риште re €9090e0090209000009090009500090099 99 10 ae E 
— — "1 5 ?9 *e90909000900009909*9092909505€9 ee F cent. Cum. First P; ece90902900009000900999 өз т 
Liverpool Overhead, 5 per cent. |. .................... 10 .. 10-104 „ Cum. Second Pre :. 10 10-12 
— – Ос tlaaey. 1-0, 0000 . 10 M b per cent. Non. Cum. Third Prell. 6 .. 5305 
—— — 4 per cent. Mortgage Debentures, Red., 1-1. 700 — .. . —— 31 per cent. Deb. Stock, Red. .................... 100 .. 105.10 1d 
Underground Blectric Railways of London, 6 per cent. — 4 per cent. Deb. Stock. РУОР 2... 100 . 100-104 xd 
Profit-Sharing Secured Notes ........... 5 — . 89-91 Oriental Telephone and Electric Company ................ 1 .. MH 
Waterloo and City, Ordinary „% %% % % %, çR PP оо оо о е 100 ee ES — 6 per cent. Cum Pref. 6 „ „ „ е e 60% % %%% „ „%%% „„ 6% оо „ oo 1 ee li-l 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or Miles of A tor | Бы 
week. d i single track coounte for past year 
pet 
` ad Set Meee Mer am Ourrout Total Car mil P G t alle 
907 9c u i Ending 0 Passengers miles af- e of | mile, 
Basing : | кке aeo yoar. 1907. | 1906 receipta| carried. run. »'nger, mile. | track. 
2 £ о g g a | d. 2 d. 
Aberdeen Corporation ..........|Jan. 2 1.455 | 1,646 | - 209  1,757.| 854 | 85 Мау 5,| 64,071 | 15,550,551 | 1,579,723 |0°98 |1116 | 2,612 | 645 
Ayr Corporatiou ....... 555 „ 5 218 233 |- 15 = 8 8 „ le 14,388 | 3,516,580 | 355,945 [1 : |971 | 1,830 | 516 
Baker Street and Waterloo Ry... ., 9| #940] — - — 1 — — — — = — — | — = — 
Birkenhead С rpur ation » 6| 1,059 1,031 |+ 18|- 957 23 88 2363] March 31 55,025 | 11,146,531 | 1,509,905 118 [10406 | 2,558 608 
Birmingham Ourpotation ......| — — — — — 2 2 51| 17,133 | 4,709,798 266,526 B6 |165 8,866 | — 
Blackburn Corporation ........| » 2 1,015 9601| + 49| +2629) A | Ж "i 48,875 | 8,661,720 | 986,953 |135 1189 | 2,056 | 744 
Blackpoo! Corporation „ S| 743 346 |- 4] + 3,672 | 174| 17) „ || — = T zm = = 
Blackpool-Fleetwood Tram. 5 209 195 |+ 14 + 5,735 | 1 Deo. 31| 31,846 | 2,325,677 | 679,264 |328 |1519 | — |72 
Bolton Corporation ...... ees» 6| 2538 | 258 |+ 17| +673 | 42 | 48 | March 51| 95,766 | 20,205,196 | 2,161,130 |113 |1063 | 2,304 | 6°18 
Bournemouth Corporation ......| » 2| 1,6 | 133 | – 20| +10,39 | 1741/1741 51 55,276 | 10,058,288 | 1,121,625 |132 |1185 | 5,296 | 719 
Bradford Corporation .,........| „ 9| 4.109 | 5890 |+ 219| + 7,109 | 96 | 96 „ 3120, 085 | 47,108,000 | 6,053,392 |1172 10 927 2,596 | — 
Brighton Corp ration . o 6 756 74 — 8 — 2,119 | 94| 94 31| 50,339 | 11,521,160 1. 152,828 |106 [1048 | 2,914 8014 
Bristol Tramway Company.... „ 4 4.6 | 4718 |- 83| = 514 | 514 Dos. 31 259.799 | 46,312,375 | 6,187,135 | — | — — |= 
Burnley Corporation „ 9| J. | 1,02 |+ 55 — 40 | 4) | March51| 57 992 | 11,032,704 | 1,197,772 | 1:51 [1161 | 5,388 | 817 
Burton Corporation ............| 5» 6 274 235 — 19|- 42| 8 „ 31| 17,950 | 5,878,269 | 454,082 |1:07 |921 | 2,068 | 676 
Cardiff Corporation — — = — |5262 #2 46| „ 31/118,209 | 24,154,563 | 2,770,049 |112 | 9°78 | 3,782 | 944 
Carlisle TramwaysCompany....| » 5 173 176 | - bat — 85| 8.5 рес. 31 10,713 | 2, 935.002 359,756 — |714| — | &18 
Central London Raliway........| » 5 6401] 6, 8 | — ES 6 6 e , 14,875,547 | 1,281,214 |186 |65°10 | 57,951 |3580 
City and South London Rallway. , 6 5.286 | 516) — 126 — 64 | 64 „ | — Е ЖЕ => 75 = 
Colchester Corporation ........|Dec. | 162] 217 — 5| = 8 | 8 | March 51, 10,538 | 2,457555 | 320,788 87 | 747 | 1,401 | 612 
Co T and L Company ....| ‚ 31] 214 183 ＋ 351 — 67] 1 15 Dec. 31| 24,895 | 5,814,376 | 882, 10 — |409 
Darwen 555 ... Jau. 4 298 239 |- + 92 17% 12 Maron 5 8 p 2,256 01 664 = * 
Dover Corporation | o 5 193 195| = |*1Yl| «4| 4 „ Sl! 11,250 | 2,853,200 | 284,343 | -94 | 949 | 2,500 | — 
Dublin and Lucan Electric Ry. » 4| 55 62|- 7j- 61 ^i| Dec.3 | 6.358 402.51] | 110,758 | 3°79 {13-78 942 | 7°33 
Dablin U. III.. „% 4 2,051 | 2785 — 185) — 484 j » 51/267,489 | 50,050,949 | 7,077,572 |1:28 | 907 | 5,691 | 566 
Dundee City Tramways .. .....| », 2| 1,293 | 1340 |=- 42) + 61:4 | 22 | 24 May15 50.51 | 5085,35 | 1,005,911 | ce |116 | 2,180 | 742 
Gast Ham Curporatiun..........| . 5 >И 795 |+ 16 „+5031 | 14 | 14 | March 51| 36,652 | 13,689,658 | 863,816 *64 |10:18 | 2,994 | 6779 
Glasgow Corporatiqn............ 5 18 977 | 18174 | + 825) «45,4764| 794 | 79 May 31,756,480 |195,767.519 |17,945,595 | — [012| — 
Gloucester Олеоо ноа s ol. 2| _ 23! + 8|- 60: | 15 | 15 | магоһ51| 15,466 3, 02,077 563,595 90 | 658] 999 | 622 
О а и зае же = | st | at | . stems reme 1.540, 0 | — 11885 2,085 | 8:56 
Halifax Cucporation ............| — = = = a А А ,019, ,040, — |11 
Huddersfield Corporation.. » 5 1.430 | 1,287 | + 145| +55% | 35 | 35 Б 69,958 | 12,853,150 | 1,666,262 |124 | 971 | 1,995 | — 
Hull Corporation ..............| „ 9| 2.286 | 2273 | + 103| + 5,95) | 86 | 2 „ 51/112,651 | 27,102,921 | 2,910,698 | 1 9 89 = — 
Шога Corporation — em, ет. E — 104 104 m 41 — — — — TIEN а — 
Ilkeston Corporatlon „ 42 U1 100 — Il] + 679 9 = E = = NE ЕР _ E 
Kirkcaldy Corporation. . . . . Dec. 19] 23 200 |+ 33 — 71 74| May 15 11,586 | 5,626,658 | 419,80) | 757 |662 | 1,480 | 52 
Lancashire Unite! Tramways . Ja 1. 2| 1418 | 1,617 |- 159 + 7, 33 | 37 | 37 E Z = А 22 — = = 
Leeds Corporation ORP ae 2| 9 9370 | + 5 + 15,582 | 894 | 894 | March 25298, 233 | 64,223,666 | 7,121,038 |1710 [1008 | 3,351 | — 
Leicester Corporation RM . op 9| 2,153 | 214 | + =: 42 | 42 Deo. 51| 26,011 | 12,039,252 | 1,229,507 |1 979 | — |48 
Liverpool Corporation .......... Dec. 15 | 10 467 | 10237 | + 230| 415,076 | 104 | 104 „e 31/547,625 |116,642,663 |12,166,419 = | = — 
Liverpool Overhead Railway. . . Jan. 6 1454 | 1,419 + 15 — А 665 | 665| June 30 81,502 | 11,171,865 | 1,024,275 — — — — 
London County Council ........|Оес. 29 23 570 | 13,934 | 49.606 4,805] 98 | 93 = 8 - Е 8 E ИЗНН 
Lowestoft Corporation ..........] — = = 5 = 6 6 Sept. 50| 14,511 | 5,128,867 559,435 |108 | 968 | 2,638 | 648: 
Maldstons Corporation ........| — — — = — 2 2 | March 31 4,740 850,121 | 112,227 | 1°33 |10°13 | 2,370 | —. 
r Corporation ........ Jan. 5 13 288 | 12,473 | + 815 | 439,717 | 144 | 149 » 51,931,956 125,500,875 14, 125,124 |1: | 
Metropolitan District Raillway..| ,, 6! 7,95)! 8,177 — «27 | = alla " — Ю 85, 24 |1 18 1078 4.299 6-08 
Metropolitan Railway .......... 6 | 15,892 17.288 | 71,7293] — 74 |+ 73 "P ES 22 Не zs е _ E 
Nelson C Corporation ............ * 5 128 123 | + 221 1 74 21 22 » 31 6,59 | 1,972,647 206,558 ва | 714 | 2239 | — 
Newosstle-on-Tyne Corporation. , 5 | 3,991 | 5,767 | + 111.19 50 | 50 » 51197,849 | 43,069,934 | 4,326,152 |107 [10-98 | 3,957 | 701 
Newport (Mon.) Corporation e.f op 5| 970 E63 |+ 7 +1835 | 15t] 15 „ 31 50,556 | 7,252,535 783,435 — |929| — |64 
Uldham Corporation ......... | = — — БЕ ps 583] 34 25 65,553 | 13,466,245 | 1,504,740 |116 |1045 | 1,886 | — 
th Corporation ........ „ 5 1,579] 1,51 1+ 2% 879 | 28) | 284 „ 31 95,702 | 19,625,329 | 197,499 |117 [11 zs = 
есшен Corporadón: ат ao Dec. 27 680 est |= 1|+ 486] 334] 33) D ow ue a д ы 65 = = 
Rochdale Corporation .......... Jan. 5| 881 845 |+ 55 -- 2129|21 2| „„ 51| 14,881 | 2.837,110 586,547 |124 |924 | 1,108 72 
Rotherham oon — — — == = 91 9) » 31 25,569 | 5,251,472 : 107 | 955 612 | 7 
Salford Corporation ............ „ 7 4166 | 4,183 |- 1714-5991 | 700 702 э 31214, 111 39,215,560 | 4,884,590 |128 |1029 — — 
Scarborough Tramways Со. ....| — — — = — 44 4 — m tel nd = = = x 
Bhefüeld Corporation ..........| » 6 5.92 | 4,897 |+ 452 415,577 557 | 35 ‚ 952%0,565 | 63,952,283 | 6,049 899 9 5,655 | 6:477 
Southampton Corporation ......| » 7| 839 | 890 — 51 + 442 18 | 18 „ 51 49,365 | 9,294,771 | 1,108,569 |187 1102| — |785 
Southend-on-Sea Corporation. ., 2| 224 225 1 1.013 99 "EE | - = ME Mem z = 
Stockport Corporation.. — — = = 2 25 " р $9,550 | 6,766,031 | 1,027,735 — |923 — 475 
Bunderland Corporation ........ „ 6| 1,384 | 1,36 | + 48| 5,161 80 | 20 „ 31 64,858 | 15,364,463 | 1,495,685 100 1056 | — | 637 
Swindon —— ой „„ 164 |- 14 — 44, 43 » 51) 4,937 | 1,515,757 | 102,751 |087 |1153 | 1,57 
Wallasey U. D O. . .. „ 5 76] 717 |t 47) 1.811118 1185] „, 51 38,768 7,412.88 1 778.851 1.80 1194 | 5,87 | 754 
Warrington Corporation — — — ш = 9 9 » 51| 17,057 | 4,418,225 | 403,365 | — |985| — | 638 
West Ham Corporation , 3| 1.992 | 1933 f 5%] 417,715 |147 |147 31 — 15.773.742 | 1,237,16 RU ee = 
Wolverhampton Corporation....| » 2| 654] 770 — 105 + 1,70 | 20 | iO | „ 51 41,905 | 8. 47,066 950,558 |17 105880 2,062 
0 Хада ling cam v ains t And 98 miles of interlacing track, aTrain mile d Fe milo of single track, & Half. year's figures, Double track, 
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the fux density is practically directly proportional to the 
magnetising force. This is important, because in the case 
under consideration when one phase is exerting à maximum 
magnetising force and the other two phases half this force, 
the lux produced by the one phase is double that pro- 
dwed by either of the other two. 

Now, if in the present case we assume the limb, А, to 
de carrying maximum magnetising current, and we repre- 
ent the flux luced in A by two dotted lines, the path 
of the flux is that shown in Fig. 2. Assuming that the cross- 
«tion of the iron is the same throughout the transformer, 
the total length of the lines (or length of the line) between 
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лу two points in the magnetic path will be proportional to 
the magnetising force required to force the amount of 
magnetism from one of the points to the other. Referring 
to the diagram, we see that the total magnetic force is 
proportional to 4 / + 6 m, and this is magnetised by a 
current equal to one maximum magnetising current and 


two currents of half this value—i.e., the maximum current 


magnetises a length proportional to 2 1+ 3 m —which is the 
aime as magnetising at maximum density a length of path 
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Qual to one limb and three-quarters of the two yokes 
hetween this limb and the next. F. Н. CLARK. 


„ No, 9%. —Describe a method of supplying baths with hot 
water at the rate of 1,000 gallons per hour. Exhaust steam 
is to he used for heating. The water comes from the town 
maine ‘at 901). and 404ер. F.). It must be delivered at the 
о. 2 at a pressure of over 40lb. and at a temperature of 

eg. F. 


Ancor to No, 920; (awarded 7s. 64. )..—To enable one to 
vork out the above problem in a manner as complete as 
p sible, It is very essential that such details as the amount 
^: exhaust steam available, the probable length of piping, 
ind the probable number of bends in the piping should be 
9 Failing this information, therefore, the utmost 
7 we сап do із to treat the matter more or less gene- 
а, Toe as far as ia possible, to fit in the case stated 
н ike Jow, the most important part of the plant required 
K water-heater, the arrangement of the other parts 
(ass à simple matter after the final arranging of this. 
heater o oll perhaps one of the best extant is to use а 
к tion the form indicated in Fig. 1, which is a sectional 
iin bis diagram is self-explanatory, the arrows 

the courses and directions of the two fluids 

The water 
the tubes first upwards, then downwards ; 
steam — which has two paths—heating first the 


namely, the ex 
| haust steam and the water. 
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hole is opened periodically to blow out any dirt or mud 
which may have been deposited in the bottom of the 
heater. 'The cold water enters straight from the town 


mains, and the hot water is taken direct to the bath taps. 
In regard to the dimensions of the heater, the length of 
the heating chamber and tubes should be about 10ft., the 
inside diameter of the chamber being about 2ft. 9in. Other 
dimensions are proportionate. "There should be 36 brass 
or copper tubes on each side of the baffing plate, each tube 
having an internal diameter of 1 25іп., the thickness being 
sufficient to withstand the pressure of the water. Fig. 2 
shows how the tubes are fixed into the end tube plates. 
Each tube is screwed into the bottom tube plate, whilst at 
the top it passes through a stuffing box, which, whilst it 
55 leakage, also allows the tube to expand in a 
ongitudinal direction during the heating process. The 
loss in pressure in the heater will not be more than from 
10lb. to 15lb. per square inch. The diameter of the 
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leading in and out pipes should be 1:75іп. in each case, 
the loss in pressure in the latter being pro rala higher than 
that in the former on account of the jncreased volume of 
the water. Still, taking into tomideration all possible 
bends —elbows should never be used where bends are 
possible—and intermediary valves, we may assume that 
the loss in the pipes will not be greater than 15lb. per 
square inch. There is then left an available pressure of 
(90 — 30) = 60lb. per square inch at the bath taps, which 
pressure, if too great, can easily be reduced by the partial 
closing of valves. 

Concerning the thermal part of the problem, we must 
allow a fall of at least 5deg. F. in the pipe between the 
heater and the taps. This means that every pound of water 
has to be raised in temperature to the extent of (205 - 40) 
=165deg. F. As there аге 10,000lb. of water passing 
through the heater every hour, 1,650,000 B.Th.U. are 
required per hour. To supply this amount it will be found 
that at least 12,000lb. of exhaust steam will be required 
every hour. —TEcHNE. 


Answer іо No. 926 (awarded 75. 6d. ).—The information 
given by the querist is во very vague that it is impossible 
to work out a scheme in detail, and a rough outline is, 
therefore, all that can be given. One would like to know 
the pressure of the exhaust steam, and the distance between 
the baths and the point at which the steam is available. 
In order to minimise radiation losses, the heater must be 
placed as near to the steam exhaust as possible, and the 
steam-pipes, the hot-water main, and the heater itself must 
be properly lagged. Assuming a loss of 10deg. F. between 
the heater and the bath taps, the temperature of the former 


must be 210deg. F. In order to heat 1,000 gallons of water 
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through 170deg. F., 1,000 x 10 x 170 = 1,700,000 B.Th.U. 
per hour will be required. The querist doubtless knows 
either the temperature or the pressure of his exhaust 
steam, and can calculate from the tables the amount of 
heat which will be men up by 1lb. of steam in condensing 
and cooling to 210deg. F. The quantity of exhaust steam 
required can then be calculated, and if this should execed 
the possible minimum available, an auxiliary pipe must be 
run from the boiler to the heater, so that the latter can be 
supplied with live steam if necessary. 

The design of a suitable heater will depend upon the 
material that is available and upon the space that can be 
utilised for its erection. Possibly an arrangement some- 
what on the lines of that shown in Fig. 1 would be suitable. 
Probably the greater part of the required pressure reduc- 
tion will be absorbed in the various bends and valves in 
the piping. In any case, it would be well to fit a pressure- 
reducing valve at A, so that a final adjustment can be 
made without difficulty. The spiral, B, should be made 
preferably of brass or copper tubing, sufficiently strong to 
resist the various pressures and strains to which it may be 
subjected. One of the sides should bo fitted with a suitable 
door for inspection, cleaning, etc., and a drain must be 
arranged at the bottom to carry off the water of condensa- 
tion. If it is desired to make any further use of the latter, 
it must be passed through an oil separator. The size of 
the heater will depend upon the rate at which it is desired 


A COL WATER 
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to draw off the hot water. Assuming that the 1,000 
gallons are spread fairly uniformly over the hour, 8ft. high 
and 4ft. diameter may be taken as approximate. As 
already stated, the heater itself and all the hot piping must 
be thoroughly lagged.— HEATER. 


Answer to No. 926 (awarded 5s.).—'* E. B." is rather 
fortunate in finding such a useful purpose for his exhaust 
steam. ‘The design of a suitable heater will be largely a 
question of cost and space, and it is difficult to make any 
uscful suggestions without a knowledge of the facilities 
which the querist has at his disposal. It would be a good 
plan to pass the water that is to be heated through a 
number of vertical copper tubes arranged in a sheet-iron 
chamber about 10ft. high and 3ft. 6in. diameter. The 
chamber must be thoroughly well lagged in order that б.е 
radietion losses may be minimised. Without a knowledge 
of the pipe connections between the street mains and the 
baths it is impossible to estimate the loss in pressure. As, 
however, the pressure is to be reduced very considerably— 
from 901b. to 40lb.-—it will be advisable to have a reducing 
valve. The exhaust steam should be admitted near the 
top of the heater, and a suitable drain must be arranged 
for carrying away the condensed water. Baffle plates must 
be fitted so that the steam is distributed uniformly over 
the pipes. If the water is to be delivered at the baths at a 
temperature of 200deg. F., the heater will probably have to 
be heated to 210deg. or 220deg. F., according to the 
length of the hot-water piping. Allowing for radiation 
losses, it will be necessary to supply about 2,000,000 B.Th.U. 


per hour. The querist must calculate whether the exhaust 
steam at his disposal will be sufticient to supply this. If 
not, he must arrange for an auxiliary supply of live 
steam.—F. N. 


Answer to No. 926 (awarded .ïs.)—The accompanying 
sketch shows an excellent arrangement for the purpose. 
The cold-water supply can be reduced in pressure as 
desired by passing through a reducing valve. The exhaust 
steam passes through heater by means of a pipe coil, the 
condensed water flowing out through the cock at the 
bottom of heater. This condensed water might be led 
back to the boiler and utilised for feed water. A spring 
safety valve is shown fitted at lower end of heater. Кога 
satisfactory hot-water supply there are several points to be 
taken into consideration. For instance, if the 1,000 gallons 
of hot water are all required in a comparatively short 
time, а larger heater will be necessary than if the 
demand is spread over the whole hour. It may also 
be an advantage to have a by-pass for the exhaust 
steam in case there is too much heat, or the heater is 
being cleaned or repaired. Again, if the engine is stand- 
ing there will be no exhaust; therefore, it may be necessary 
to fit а pipe to the heater by which live steam may be 
supplied. In case of not again using the condensed steam 
in the heater, this, bopether with any water escaping 
through safety valve, should be carried away by a drain. 
If it is intended to use the condensed steam as feed water, 
it may be advisable to fix a separator to remove any oil 
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that may come over in the exhaust. Provision should 
be made so that the coil may be scaled occasionally ; with 
some waters this may be necessary at quite frequent 
intervals. If the top of the heater is bolted on, somewhat 
similar to а cylinder cover, cleaning out the heater is not 
a very difficult operation. 

To raise 1,000 gallons of water from 40deg. F. to 
200deg. К. will require 1,000 x 10 x (200 — 40) = 1,600,000 
B.Th.U. Suppose, now, that the exhaust steam has a 
pressure of 20lb. (absolute), the total heat per pound of 
steam will then be 1,151:5 B.Th.U. This is obtained from 
the formula 

H 21,082 + 305 0, 


where 0 - temperature as. given. by the thermometer ; this 
temperature for a pressure of 201}. (absolute) is 228deg. F. 
Therefore we have 

1,082 + (305 x 228) = 1,151:5. 


We may take temperature of heater as 200dey. F., then 
each pound of exhaust steam gives up 1,151:5 - 200 


= 9515 B. Th. U. The total steam necessary to heat 
= | 1,600,000 
1,000 gallons of the cold supply will therefore = c 


= 1,6811. Unless the heater is in a warm position, it 
should he “lagged” to prevent loss of heat. Under the 
circumstances it is impossible to more than suggest a size 
for the beater, but if demand for hot water is well dis- 
tributed over the hour, approximate dimensions would bo 
2ft. біп. diameter x 6ft. —M. M, 


TECHNICAL PROBLEMS, WITH SOLUTIONS BY 


PRACTICAL MEN. 


И thou hast keowledge, let others light their caudie at l:. 


QUESTIONS. 


V А «абаа! pump lifts water from a well a height of 19ft. 
Ina the surface of water to the centre of pump, aud delivers it 
ute a tank Lift. above the pump. The pump is driven by a 
unt uound direet-current electric motor. During a rainy 
een the water rose 1l0ft. in the well, when the load on tlie 
"ter apereased until the armature was burnt out. The armature 
ae тераигчі, and the same thing happened again. The spare 
(nature was then put in, but. would not take the load without 
werbeating until tlie water had fallen to its usual level. What 
D "n rea-on for this, and what is the best and cheapest remedy '— 
I. D. X. 


hna certain private installation а dynamo driven by u gas- engine 
wong loved to supply current to some 25 lights and two small 
motor fans, about 14 an peres at 110 volts, or two-thirds full load. 
Th dy namo is compound wound, of the open protected type, was 
luk by the Newton Company, of Taunton, England, and is of 
the new ' Mawdsley 7 construction, made under licence to the 
one“ Patent Company. When started up at its correct 
уі the voltage with its load on is 110, but after an hour or во 
the voltage falls 15 or 20 volts. but the speed remains the same. 
chunt regulator is used. What is the cause of the voltage 
uim The insulation tests are good. — PERPLEXED, 


ANSWERS. 


„ . . lt is found that the belts of metal binding wires on 
the anuature of a contiuuous-current generator. become so hot 
after lialf an hour's run that the solder binding the belts melts, 
the wires become loose, and, fouling, are broken. The arn ature 
itvif is quite cool, What is the cause of this. and what is the 
tmely for it ' 


4 


Амит fo No. 927 (awarded 75. 6d. ). — The excessive 
beating of the armature bands is due to two causes. 


Secrion Jo 


in 


|! 
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му, to hysteresis in the steel. The bands become 
пасеке] under the influence of the field magnets, and 
in passing. alternate N and S poles the magnetism in the 
hands is continually reversed. These bands, being made of 
\ e hard steel wire, have а very strong tendency to retain 
tter Magnetism in any one direction, so that the rapid 
magnetice reversals which they are subjected to as the 
Amature revolves cause the steel to grow very hot. Eddy 
currents in the bands also give rise to heat. The separate 
me of the wire, forming the bands, being all soldered 
esas they torm a solid conductor which, when ee 
a mes of force of the field magnets, has currents induce 
is А а direction at right angles both to the lines of force 
ection of motion, and these currents being in ап 
1 direction under adjacent poles, short closed circuits 
НА Nds in the band, the currents in which, if the 
The 5 road and heavy, have a strong heating effect. 
b phot these two effects might be overcome by using 
iis not } ronze wire (being non-magnetic) for the bands, 
" ing во strong as steel, much heavier bands would 


v fei : 
aig die consequently the effect due to eddy currents 
des Increased. The same effect is also slightly 
2 C4 u«] . 


TR if the bands are sunk into the iron core, and 
Te done them in a weaker part of the magnetic field. 
is the slots in the core must be deepened (about 


THE ELECTRICAL ENGINEER, JANUARY 18, 190 _ 


! 


73a 


}їп.), and grooves are cut round the core to the same 
depth, and also wide enough for each band. Fig. 1 (a and b) 
shows the positions of the bands both on the surface of the 
core and in a groove. The best method, however, is to do 
without bands on the core altogether, and to have the 
armature slots stamped as in Fig. 2: the dovetail piece at 


Fic. 2. 


the top of the slot being made of either hardwood or grey 
fibre. Pou. 


Answer to No. 927 (awarded 75. 6d. ). - There is no doubt 
tbat the destruction of the armature belts as described by 
* A.” is caused by the heating effect of Foucault or eddy 
currents induced in the metal bands by the main field of 
the dynamo. Now, it has long been known by physicists 
that a cube of copper revolving between the poles of an 
electromagnet is brought to an abrupt stop when the 
magnet is excited. In the same way work is done on the 
metal binding band when it is forcibly pulled round in a 
strong metallic field, and this work appears as heat. Joule, 
who coiled a quantity of copper wire round a core of soft 
iron, and, having enclosed the whole in a glass tube full of 
sea-water, imparted to the system a rapid rotation between 
the poles of an electromagnet, found that the heat 
developed (a thermometer was placed in the liquid) was 
proportional to the square of the magnetism evoked, and' 
was equivalent to the work used in the rotation. More- 
over, Foucault rotated a copper disc between the poles of 
electromagnet, and in one of his experiments caused its 
temperature to rise from 10deg. C. to 61deg. C. These 
parasitic currents are thus set up in solid conductors which 


are moving through magnetic fields, unless, of course, the 


said conductors are insulated from the influence of 
magnetism ; they are also, of course, found in conductors 
at rest but exposed to the influence of a variable magnetic 
flux. Consequently, only non-magnetic high-resistance 
materials should, if possible, be used for solid shielde of the 
kind in question when they are in the neighbourhood of 
considerable magnetic fields. 

Where materials of other kinds must be used, they 
should be of the smallest dimensions compatible with sound 
mechanical principles. The loss by eddy currents is, 
roughly, proportional to the square of the length of 
conductors (in which these currents are induced) parallel 
to the shaft of the armature, and the magnitude of the 
flux, as dependent on these quantities, is the value of the 
E. M. F. producing the Foucault currents; but the loss also 
varies considerably according to the density and distribu- 
tion of the air-gap magnetic flux, and cannot be determined 
to any reasonable degree of accuracy. 

The dimensions of binding belts ure then a matter of 
experiment, but, once arrived at, they may be standardisec| 
for all machines of an ordinary nature. The binding belt 
is practically solid, though made of wire wound on the 
periphery of the armature, for after winding it is sweated 
into a stout solid band. It is, moreover, heat insulated 
from the iron core and windings by means of micanite or 
a similar substance, so that any heat it possesses can only 
be removed by radiation and the fanning of the passing 
over the surface of the armature. Now “As” bands 
were too wide, and, consequently, the eddy-current watts 
lost per unit of their radiating surface were so many that 
the heat could not be got away quick enough to prevent 
the trouble described in the question. It has already been 
pointed out that the eddy-current E. M.F. is proportional to 
the square of the length of conductor parallel to the 
armature shaft—i.e, to the square of the width of the 
belt. Obviously, if we decrease the width of the belt we 


THE 
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reduce the E.M.F. producing the Foucault currents in 
direct proportion to the square root of its width, and at 
the same time increase the resistance of the binding band 
in the direct ratio, so that the watts due to eddy currents—- 
ie., the tendency of belts to overheat from that cause 
decreases as the square root of their width, other conditions 
remaining thc same. 

The belts on the iron core of the armature are, of course, 
the ones to fail, for they revolve immediately below the 
pole faces. There may be eddy currents induced in the 
wires binding the end windings by a stray portion of the 
main field, but these would bear no sensible proportion to 
the main magnetic influence. The writer remembers the 
case of an eight-pole continuous-current dynamo running at 
575 r.p.m. where the bands on the core were made 1]in. 
wide, solidly sweated. Precisely the same thing happened 
with machine as has been described by “ A.” The magnetic 
frequency was high—i.r., 25 cycles per second- -and the 
eddy-current loss is further proportional to the square of 
the periodicity. To remedy the defect, the broad belts 
were cach taken off and helts consisting of sets of three 
narrower ones, zin. wide (tbe space of one wire's width 
being left between each third), were substituted, and the 
trouble disappeared absolutely ; at the same time a smaller 
gauge of wire was usal. It is, of course, clearly under- 
stood that only phosphor-bronze wire should be used for 
binding armatures on that portion coming under the poles, 
on acconnt of its non-magnetic properties and smaller 
eddy current losses. In conclusion, then, it may be pointed 
out that the eddy-current losses are proportional to the 
square of the flux density, to the square of the frequency, 
and to the square of the thickness of the wires. — W. V. H. 


Answer to No. 927 (awarded 55.).—I understand from 
“As” query that the 1 forming the binding bands 
have been sweated together so as to form a solid hand. 


Fic. 1. 


This doubtless accounts for the heating up of the binding 
bands while the armature remains cool otherwise. The 
rotation of these solid bands in the field would cause eddy 
currents to be set up in them in the same manner as in a 


Fic. 2. 


solid armature core. Fig. 2 shows one of these bands 
separately, tho dotted lines showing the circulation of the 
eddy currents. ‘ A.” does not state whether armature is a 
toothed or smooth core. In the former case the binding 
wires would most.likely be outside the influence of the 
field flux, as shown at aa in Fig. 1, but in some toothed- 
core, and in all smooth-core, armatures there would be some 
bands at other parts of the сого, sch as bhb in Pigi d 
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These would be directly under the influence of the field, 
and would thus, if solid broad, quickly heat up, more 
especially if tho peripheral velocity were high. If the 
binding bands are in the position « a (Fig. 1), “А.” should 
ascertain whether the armature core extends beyond the 
pole-pieces, because, if во, the bands would be within the 
influence of the field flux, the latter being spread out from 
the pole-pieces. The remedy is to insulate the turns from 
each other. This could best be done by not winding the 
wires hard against each other, but just so close that some 
liquid insulation, as armalac or shellac, could run between 
the turns. The insulation between the turns need not be 
high, as the E. M. F. of these parasitic currents is very low. 
(The insulation of the core discs of an armature is an 
illustration of this.) —RADIAN. 

Answer to №. 927 (awarded 5s.).—The cause of the 
armature bands getting excessively hot as to melt the 
solder on the bands is due to eddy or Foucault currents 
which are set up in the bands. It із possible that in the 
present instance the bands are very broad, and are soldered 
the whole length and width, and, further, that they are 
composed of some material having a low tensile strength, 
such as brass or bronze wires. Assuming that the armature 
does not run at an excessive peripheral speed, the heating 
can be prevented by providing the armature with a number 
of narrow bands not more than 2in. in width. The broader 
band previously used can be divided into, say, two bands 
separated from one another by about zin. The bands 
should not be soldered the whole length, but only at the 
points where clips are provided which hold the wires 
together. The bands should also be insulated from the 
cores. 

The writer has more than once come across cases in 
which the metal bands of a motor slotted armature were 
soldered the whole length to the core, grooves being 
turned in the core to recess the bands for thia purpose. 
Excessive heating was prevented by insulating the bands 
from the core and soldering at the binding clips only. 
Should there not be sufficient width on the armature to 
permit of using narrow bands in the case in question, wire 
having a high tensile strength should be used, such as 
siliceous bronze, Bessemer or crucible steel wire. If a 
reasonable amount of care is given to the above sugges- 
tions, no further trouble will be experienced.—JUNO. 
Question No. 923.—A well-known make of motor—shunt-wound, 

2 h.p., at 230 volts—drives a shaft through worm gearing. On 
starting up with a 2-h.p. starter, all went woll for three notches ; 
on the fourth, motor pulled up and reversed. Starter burnt out 
on second trial. Same thing happened with another 2-h.p. 
starter. On trying with a 5-h.p. starter all went well. All 


connections correct, brushes and insulation all right. "What was 
the cause of reversing ? 


Answer {о No. 928 (awarded 7s. 6d.).—Here it seems 
extremely probable that the general arrangement of the 
motor and starter is as shown in Fig. 1. Here the shunt is 
placed straight across the full voltage of the mains when 
the arm of the switch is moved on to the first stop. This, 
of course, is quite correct, as then the fields are fully 
excited, and so the maximum torque is obtained. As the 
arm is moved over the different stops, the resistance shown 
in the figure is gradually put into the shunt, and at the 
same time is cut out of the armature circuit. This resist- 
ance, when the switch is right over, is then in series with 
the shunt across the voltage of the mains. Now, the 
trouble appears to be that this resistance is too high, and 
at the same time the motor takes a rather excessive current, 
or would do so to start it, so that on the fourth stop, where 
the trouble occurs, the volts drop across the remainder of 
the resistance in the armature circuit, and also the insertion 
of the rest of the resistance in the shunt circuit, weakens 
the shunt to such an extent that its effect is overcome by 
the strong demagnetising influence of the armature ampere- 
turns, and so the motor reverses. The fact of the motor 
starting against à worm gear would lead one to suppose 
that the current required to start is greater than full-luad 
current. A 2-h.p. motor under these conditions should 
have a heavier starter than one for more ordinary working. 
If the starting torque required is heavy, then the motor 
should have been cumulatively compounded, and not shunt 
wound. А Seh. p. starter is probably on the large side; a 
5-h.p. or 34-h.p. should have been enough for the purpose, 
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NOTES. 

Northampton Institute. Тһе annual conversazione 
aged by the students of this institute will be held on 
Friday, Jan. 25, at which Mr. Evan Spicer, J.P., chairman 
ol ide London County Council, will distribute the prizes 
and certificates. 


Incandescent Lamps.—NSeveral of the London news- 
paper on Tuesday morning contained the announcement that 
Prof. H. Parker, of Columbia University, working in con- 
junction with Mr. W. Clark, had invented a new incan- 
decent lamp, with which it was hoped to “ revolutionise 
кеппе lighting.” Details of this new lamp are lacking, 
but as far as we can gather, the special feature of the lamp 
wanew metallic filament, said to have a spectrum similar 
to that of helium. It is claimed that the new lamp gives 
wo or three times the length of life of the present 
Мапи carbon lamp, and affords the same amount of 
ight with a third of the power The Tribune's New York 
«respondent states that in the tests which have been 
mule the new lamps burned steadily from 485 to 1,270 
dou with an average of 1,000 hours, and give a white 
fame It remains to be seen whether the claims put 
forward in the Press on behalf of the new lamp will be 
justified. Of course, it is impossible to express an opinion 
on the reported lamp, or to confirm its originality, in the 
aene of particulars But in view of the development of 
the metallic-filament lamp, any step which marks an 
advance in its evolutionary process need not occasion 
surprise. The efficiency claimed above is not extraordinary. 


Electrolytic Resistance and Capacity.—Mr. A. 
Hoyt Taylor read a paper at a recent meeting of the 
American Physical Society on “А Method for the 
Determination. of Electrolytic Resistance and Capacity," 
of which the following is an abstract: For very low 
voltages a polarising electrolyte behaves like a capacity 
in series with a resistance, with possibly a second resistance 
in parallel. It is possible to build an alternating-current 
ridge with three non-inductive arms, the fourth arm 
eonssting of a capacity, C, in series with a resistance, т„ 
and an inductance, L,, of resistance, r, The capacity plus 
| Must be shunted with a resistance, r, : the inductance 
must be shunted with a resistance, r. Under these con- 
duons a perfect telephonic balance may be obtained 
provided the following equations hold: 

FTT 
(1 T 7.) ri rg 73 1 . : 53 1 75 
Pe last equation allows us to calculate г, since R is the 
поа Induetive resistance in the third bridge arm, the propor- 
tonal arms being equal. The second equations allow us to 
‘alculate r, while the first one gives C. An electrolyte, 
*ilpburie acid and water, with platinum electrodes, when 
~ihmitted for the combination г, + C, gives very satisfactory 
hannes when the E. M. F. is not over a few tenths of a 
Vot 

Central Technical College.—The annual general 
meeting and dinner of the Old Students’ Association 
anected with the above college will be held in the 
Trocaero Restaurant, Piccadilly-circus, London, W., on 
Sandy, Feb. 27, at 7.15 p.m. The dinner has been fixed 
5 to suit the convenience of country members, 
и, is expected that there will be a record attendance, 
PNG. the tenth anniversary of the C. T.C. Old Students 
dn i юп. The committee desire to make this function 
NS Mportance, and hope thereby to bring the aims and 

of the college under public notice. Those who 


| “pate attending are requested to communicate with the 
7. Secretary, Mr. ү, 
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Crofton Park, London, S.E., who, in order to make the 
necessary arrangenients, asks that this should be donc 
without delay. The committee propose inviting to the 
dinner, as guests of tho association, five or six gentlemen 
connected with prominent engineering or other firms in 
which several Centralians are employed, or with profes- 
sional societies. "They, therefore, invite members to bring 
before them the names of such gentlemen, in order that, 
if possible, invitations may be extended to them. The 
committee also desire to hear from gentlemen willing to 
contribute to a musical programme, as it is intended to 
make this year’s function of a less formal nature than 
hitherto. 


Aluminium and Copper Transmission Lines.— 

A correspondent to the Electrical World makes an intereste 
ing comparison between the behaviour of copper and 
aluminium transmission lines under abnormal conditions. 
He says: **During a heavy storm the aluminium line was 
out of business almost as soon as the storm struck it, and was 
not cut in till the afternoon. of the next day. This trans- 
mission line is three-phase, 30-cycle, 19,000-volt, having 
two circuits on the poles and using glass insulators of the 
triple-petticoat type. The conductors consist of six strands 
of No. 10 wire. In 10 miles of this line, which runs at 
right angles to the direction the storm took, not less than 
a dozen breuks were counted. All of the breaks were 
between the poles, and, not being due to guys giving way or 
pins breaking, were evidently caused by wind pressure 
directly on the wire. The copper wire is a three-wire 
three-phase line, and had two breaks, one of which was 
caused by a falling tree. The only other break was due 
to a broken insulator, which are all of porcelain. The 
two lines are in adjaceut counties, thus working under 
the same weather conditions. They are of nearly the same 
length, and operate at the same voltage and frequency, 
the aluminium line, however, trausmitting about double 
the amount of power of the copper line. The copper is 
No. 2 solid. No snow, hail, sleet, or rain fell during the 
storm." . 
Country-House Lighting.—A correspondent to t 
Lancet writes as follows: Before deciding on the nature 
of illuminant to be fitted to a house iu the country I 
should be glad to learn, through the medium of your 
columns, whether the medical profession hold any definite 
opinion on the two following points. (1) Is electric light 
in the composition of its rays more injurious or fatiguing 
to the eves than acetylene, incandescent coal мае, or incan- 
descent petrol vapour, and, if so, which of these four 
lights is the least injurious to the sight! It would be 
interesting to have comparisons of these with each other 
and with oil lamps and wax candles, and to know whether 
the fatigue that many people complaiu of as a result of 
electric light is merely due to improper shading. (2) Are 
any poisonous fumes given off as a result of the combustion 
of acetylene gas, coal gas, or petrol vapour, and, if so, 
which of the three is the least objectiouable on this score?" 
The general adoption of the electric light for hospitals 
throughout the country should convince the writer that it 
is, in the opinion of the medical profession, the best and 
most sanitary light. The opinion of experts on the fatigue 
question will be interesting. The subject was ably dealt 
with by Mr. James Swinburne at the Institution last week, 
but definite figures cannot be given. The colour of the 
light used seems to be important, as is also the method of 
arrangement. The mercury-vapour lamp is said to caus: 
less fatigue to the eyes than other type of electric lamps. 

A Radium Clook.—.\t the last meeting of th: 
Glasgow Local Section of the Institution of Electrical 


n J. Caldwell, 40, Salehurst-road, | Engineers, Dr. J. T. Bottomley, F.R.S., exhibited and 
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desoribed a radium clock he has constructed. It was, he 
said, a piece of apparatus invented by the Hon. Robin 
Strutt, F.R.S., eldest son of Lord Rayleigh, which 
showed in a very remarkable way some of the properties 
of radium. A pair of gold leaves, after the manner of a 
gold-leaf electroscope, are hung from the bottom of a small 
tube containing a few grains of bromide of radium. The 
radium tube is supported from the top of the glass cover of 
the apparatus by a little bar of fused quartz, which is a 
nearly perfect insulator. The radium tube itself is coated 
with a pasty solution of phosphoric acid, which makes it 
conductive. As the very active beta emanation escapes 
through the walls of the radium tube, the alpha radiation 
creeps down and electrifies the gold leaves, which thereon 
diverge. When they have diverged sufficiently they touch 
two aluminium plates on the two sides of the cover and 
discharge themselves, and this action goes on periodically, 
the leaves being charged and discharged (in the apparatus 
shown) in 3} minutes. It is to be noted that the vessel 
which contains this apparatus is highly evacuated by means 
of a Sprengel pump, the air pressure being reduced to 
something like the ten-millionth of an atmosphere. 
Dr. Bottomley’s purpose in setting up this apparatus was 
to find whether, after a very long time, the activity of 
radium decreases or disappears. The observations will tell 
whether the period of action of a radium clock becomes 
longer with time. 

Standard Cells.—Messrs. K. E. Guthe and C. L. von 
Ende gave some interesting particulars concerning the 
performance of standard cells in а paper which they pre- 
sented at a meeting of the Physical Society at Chicago. 
They constructed some standard cells with electrolytic 
mercurous sulphate prepared by themselves and with 
sulphate received from Dr. Hulett. The agreement 
between the E.M.F.'s for cells of the same series is within 
2 in 100,000. Slight variations in the method of construc- 
tion were made, and their influence upon the E. M. F. deter- 
mined. Comparison of these new cells with those used 
ast year for the obsolete determinations showed that the 
Clark cells agreed with the old, but that the cadmium cells 
had a considerably higher E.M.F. than the old, the changes 
of which were quite irregular. The authors found that 
while the initial E.M.F. of the new cadmium cells agrees 
very closely with the value found by Hulett for freshly 
set up cells it decreases rapidly in а few weeks, and has 
now a value of 0:001 volt lower than at first. Mercury 
distilled twice in an ordinary vacuum still gives the same 
results as mercury distilled by Hulett's method. No 
difference was noticed between amalgam prepared in the 
usual way and electrolytic amalgam. Clear and cloudy 
cadmium sulphate crystals produce no difference in the 
E.M.F. of the cadmium cells. Clark cells with electrolytic 
coarsely-grained mercurous sulphate have immediately after 
construction an E. M. F. of 1:4204 volts at 25deg. C. within 
а few hundred-thousandths of a volt, and remain constant 
in course of time. Cadmium cells with practically identical 
electrical behaviour cannot be constructed at the present 
time. 

Publications Received.—We have received a reprint 
of a series of papers on Design Coefficients for Dynamo- 
Electric Machines,” by Messrs. Н. M. Hobart and A. G. 
Ellis, which appeared in the Electrical Review.—The African 
Monthly, published by the African Book Company, Limited, 
Grahamstown, Cape Colony, price 1s., is a new monthly 
devoted to South African affairs. The first number 
(December, 1906) contains several interesting articles. 
—Willing’s Press Guide for 1907, published by Jas. 
Willing, jun., Limited, 125, Strand, London, W.C., makes 
its welcome reappearance.—The issue of the American 
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Physical Review for January (vol. 24, No. 1) is a double 
number, and contains the following contributions: “On 
the Coefficient of Expansion of Fused Quartz,” Mr. H. D. 
Minchin ; “Оп the Magnetic Susceptibility and Tempera- 
ture Coefficients of Cu, S0 and MgSO, Solutions, Mr. 
C. K. Studley ; Magnetic Susceptibility of Mixtures of 
Solutions" Mr. Н. W. March; “A New Type of Alter- 
nating-Current Galvanometer of High Sensibility,” Messrs. 
W. S. Franklin and L. A. Freudenberger ; “ The Vapour 
Pressure of Carbonic Acid at Low Temperatures,” Messrs. 
J. Zeleny and К. Н. Smith; “The Spark Discharge in 
Gases and Vapours," Mr. J. E. Almy ; “The Capacity and 
Resistance of Aluminium Films" Mr. C. McCheyne 
Gordon; “Infra-Red Emission Spectrum of Burning Carbon 
Disulphide,” Mr. W. W. Coblentz ; “On the Ionisation of 
Fused Salts,” Messrs. Н. M. Goodwin and Н. А. Went- 
worth; “Energy Necessary to lonise a Molecule by 
Impact, Mr. B. Davis; ‘“Three-Colour Interference 
Pictures,” Mr. Н. E. Ives; “The Absorption of Alpha Rays 
in Gases and Vapours,” Mr. E. P. Adams. 


Combined Pupin Coil and Insulator.—Pupin load 
coils are coming into use in Europe for telephone lines of 
considerable length, especially in Germany, where there 
appears to be the greatest progress in this direction. Such 
coils are placed upon the pole lines, and are spaced the 
proper distance apart. But as some good means must be 
provided for protecting the coils against the weather, some 
of the constructors have been looking for the most practical 
method of carrying this out. A good solution seems to be 
that shown in the accompanying sketch, which appeared in 
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the Western Electrician. What is novel in this case is the 
combination of the porcelain insulator of the line with the 
coil itself, so as to contain the latter within the insulator. 
The drawing shows how this is carried out so as to lodge 
both the Pupin coil and the resistance for the lightning 
arrester, the latter being placed on the pole. An insulator 
is used of the single-petticoat form, and it is made with 
an annular chamber near the upper part. Coil and resist- 
ance are placed together and form a ring, which fits into 
the chamber of the insulator, leaving a small clearance. 
Once in place, a screw cap working upon the core of tbe 
insulator closes up the chamber at the bottom.  Melted 
insulating matter is then run in around the coil through a 
hole in the cap, so as to hold it solidly in place and 
prevent any moisture from reaching the coil through the 
joints of the cap. By this method of construction the 
main body of the insulator remains in a single piece, 
and it is as strong and as easily made as an ordinary 
insulator. 


Electric Motor Drives.—The question of employing 
electricity as motive power for heavy vehicles is receiving 
increased attention in thiscountry. This isnot to bewondered 
at when we consider what great strides the improvements 
of these vehicles have made within recent years, and 
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atbough the electric drive may not as yet be sufficiently 
developed to supplant the heavy petrol chassis, we аге 
encouraged as to its possibilities when we examine the 
pegress which it has made abroad, especially in America. 
The Jndusrial Motor Review publishes some interesting 
information relative to the progress which has been made 
with electric drives, and prints a number of drawings 
ind particulars of electric vehicles both in publie and 
industrial use. One of the most interesting phases in the 
development is the comparative efficiency of the two-wheel 
and the four-wheel drive. The latter possesses many 
features which give it an advantage over the former, and 
itis more generally in use in America. The following is 
an illustration of the “Imperial” electric motor driving 
init, which clearly shows the relation of the motor to the 
hib of the driving wheel. As an instance of the reliability 
vf the “Imperial” four-motor system, we might mention 


that the manufacturers guarantee to maintain tyres and 
gears on all heavy industrial vehicles at a cost to the 
purchaser of not more than £30 per annum for a series 
of years, where that particular system is used. With the 
two-wheel drive, whether electric, steam, or gasoline, the 
et to the owners in repairs and renewals to tyres and 
gears for heavy five-ton capacity lorries ranged from £200 
to £400 per annum. It would appear that when the cost 
of maintenance is considered, the electric truck would be 
stout as cheap to run and maintain as a petrol or steam 
"ту of equal size. 

Boiler Economies. The economy of the central 
station bas reached a wonderful state, yet engineers are 
»ot satisfied with resting on their laurels, judging by the 
хау in which the various problems presented at the station, 
ind especially in the boiler-house, are grappled with. It 
is generally recognised that one of the vital principles 
‘elating to the economical generation of steam is that of 
appropriating every available unit of heat. If we examine 
fgures showing the disposal, in a modern condensing steam 
pant, of the heat units produced by the combustion of 
llb. of coal containing 13,500 heat units, the high percentage 
of loss convinces us of the necessity of making every effort 
toreclaim the heat leakage in the chimney gases and in 
the main engine exhaust. A series of 17 tests were 
recently made by Messrs. Donkin and Kennedy, and the 
results sbowed that the waste heat passing to the chimney, 
where no economisers are used, ranges from 9°4 to 51:8 per 
ent, or an average of 20:5 per cent. of the total heat of 
combustion. These figures afford ample confirmation of 
the heat losses in chimney gases. It is claimed that 


the utilisation of economisers can do much to reduce 
the heat losses. In а paper which he presented 
before the Association of Engineers-in-Charge last 
week, Mr. W Melville produced figures showing the 
saving in fuel and other advantages attending the use of 
the economiser Не claimed that with the aid of an 
economiser it was possible to heat the feed water for 
steam-boilers to a higher temperature than was obtain- 
able by other means, and to increase the efficiency of the 
boilers by considerable additions to heating surfaces. It 
was also possible, he said, to utilise heat in a practical way 
from flue gases otherwise escaping to the open air in waste, 
and to clarify the feed water by slow circulation and high 
temperature, the sediment being deposited into the bottom 
heaters, from which it could be readily blown out, whilst it 
provided a large supply of feed water at evaporating tem- 
peratures for delivery to the boilers. Perhaps the two 
chief advantages claimed for the economiser by Mr. 
Melville are the prolonging of the life of the boiler by pro- 
viding it with hot feed water, thus preventing the expansion 
and contraction incidental to feeding with cold water, 
and the saving of 10 to 20 per cent. in fuel. These 
are, after all, the two chief desiderata where the prime 
‘movers consist of steam sets, though with regard to the 
fuel costs, the saving attending the use of an economiser 
would vary according to the quality of coal used. 


Car Wheels.—Discussing the advantages and dis- 
advantages of large and small car wheels, the Street Railway 
Journal states that the fact that throughout the States 
wheels varying in size from 33in. to 39in. in diameter are 
employed in the same class of service is proof in favour of 
wheels of both large and small diameters for interurban 
cars. It might be supposed that the desired height of the 
car floor would always be the determining factor in select- 
ing the diameter of wheels to be employed, but an inspec- 
tion of cars of different companies shows that the car 
body is not always placed as low as the clearance of the 
wheels wouid permit. In some cases a small wheel is 
preferred for other than the reason that it permits the car 
body to be hung low, and here the weight of the wheel is 
probably consilered. With other advantages and dis- 
advantages equal, the small wheel would certainly be 
preferable because of its less weight. A wheel 33in. in 
diameter should weigh from 50lb. to 1001Ь. less than a 
37in. wheel of equal strength and similar tyre section. 
The use of a 33in. wheel should consequently decrease the 
total weight of the car from 400lb. to 800lb., and this fact 
is worthy of consideration. Although the decrease in 
weight by the use of the smaller wheel would be less than 
1 per cent. of the usual weight of interurban car, in the 
course of a year the cost of current that would be consumed 
in hauling the unnecessary weight around would cause 
many who had not otherwise thought of using small wheels 
to consider them seriously. Another advantage obtained 
with small wheels, although this advantage is probably of 
more theoretical than practical importance, is that the 
flange frietion is considerably smaller than with large 
wheels. In other words, on account of the shorter radius 
of curvature, the surface contact of the flange of the rail in 
taking a curve is a shorter distance from the line of contact 
of the tread and the rail. "This, of course, lessens the con- 
sumption of energy in flange friction. So far as bearing 
friction of life is concerned, it is, of course, advantageous to 
use a large wheel. The bearing friction will, of course, 
vary inversely as the size of the wheel, and, due to the 
greater amount of metal in the tyre, the life will be 
lengthened in about the same ratio. This increase of life, 
of course, lengthens the intervals between turning the 

| tyres or changing the wheels, and consequently reduces 
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the labour item to some extent. It is an easy matter to 
refer to the advantages or disadvantages of different sizes 
of wheels. But it would be of more value to operating 
men if the relative importance of each advantage or dis- 
advantage could be determined upon. This, of course, 
would necessitate almost an endless number of tests, but 
probably within а few years enough of these will be made, 
во that practice will narrow down to a smaller range of 
sizes there is at present in use. 


The Heating Coefficient of Magnet Coils.—The 
interesting and valuable paper on this subject presented 
before the Birmingham Local Section by Mr. G. A. Lister 
(an abstract of which appeared in our issue of Dec. 14, 
1906), together with the discussion thereon, not only con- 
tributes to our knowledge of the temperature rise in 
magnet coils, but emphasises once more the extreme com- 
plexity of the problem, and the іпећсіспсу of the data 
on which to base а reliable predetermination of the 
probable temperature rise. Mr. Listers experiments on 
the cooling of a coil when supported freely in air and 
when placed round its core, led Dr. Alfred Hay to the 
conclusion that conductivity and convection were quite 
as effective in producing cooling as radiation, and the 
marked influence pointed to him the fact that convection 
was an extremely important factor. Dr. Hay (in the dis- 
cussion on the paper) suggested tests for the purpose of 
ascertaining the relative importance of radiation, con- 
duction, and convection. Mr. A. M. Taylor gathered that 
the author suggested that the measurement of the tem- 
perature rise of field coils by means of increase of resistance 
should be considered the standard method. Mr. Lister 
had also referred to the fact that this was now the recog- 
nised method in Germany. This being the case, he thought 
it possible that it would soon be adopted here. With 
regard to temperature rise, he predicted that designers 
would soon have to meet a demand for a generator to give 
100 per cent. overload during the short period of peak 
load. Dr. R. T. Glazebrook, in a written communication, 
said that the general result of Mr. Lister's paper seemed 
to be that there was no such constant as the heating 
coeefficient as he defined it. It appeared to him that this 
was what one would expect. He thought that no such thing 
as a heating coefficient" could be found which was applicable 
to all coils of the same size. What could be done 
possibly was to obtain by careful experiment the values 
of k, ^, and ^, for coils similar in design and material 
to those which were to be used, and to base calculations 
applicable only to such similar coils on these figures. 
Mr. H. M. Hobart pointed out the difference between the 
temperature rise as measured by thermometer and by 
increase of resistance. He was strongly in favour of the 
introduction of the general practice of determining the 
temperature rise by resistance measurements instead of by 
thermometer. Were this practised, generally a temperature 
rise of 50deg. C. above surrounding air would be thoroughly 
conservative, but so long as the temperatures were deter- 
mined by thermometer a * nominal" temperature rise of 
from 40deg. to 45deg. C. above surrounding air was already 
rather higher than it was desirable to permit. He hoped 
the Engineering Standards Committee would not delay in 
issuing standardisation rules for temperature rise. Mr. 
E. Н. Rayner considered that a proper consideration of the 
design of field coils from a radiative point of view, as well 
аз from a consideration of the ampere turns required, might 
lend to a saving of several hundredweights of copper in 
large machines. Не had also been assured that in the case 
of the manufacture of small machines this aspect of the 
subject had enabled such economies to be made in field 
copper as to convert a commercial loss into a profit. He 
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advised designers to see that they were not using unneces- 
sarily too much covering, of poor heat conductivity, on 
their coils. 


Electrical Work in Cuba. The electrical engineer, 
like Alexander of historie fame, is ever on the look out for 
fresh fields to conquer. Unfortunately, the known terri- 
tories of the world have been already mapped out for his 
exploitation ; and as the limits of his capacity transcend 
by far the boundaries of the earth, he must concentrate his 
efforts upon the not unprofitable task of developing the 
applications of electricity in the countries into which it has 
gained an entry. Since Cuba was released from Spanish 
occupation, it has remained in the public eye rather as a 
hotbed of political disaffection and revolution than as a 
land of promise for the engineer, and our manufacturers 
are, in consequence, apt to overlook the possibilities which 
it affords. This is, however, an error into which our 
Transatlantic cousins are not likely to fall, for with charac- 
teristic enterprise American electrical engineers are doing 
their utmost to develop a market in Cuba. Already there 
is a first-class electric power plant in Havana, while there 
are also good power plants for the operation of the electric 
car lines, in addition to the telegraph and telephone lines. 
In view of the possibilities in Cuba, it will not be amiss if 
we refer to an article in a recent number of the Western 
Electrician, giving ап interesting account of the conditions 
under which electrical work is carried out in that country, 
and which affect linemen principally, as will be scen from 
the following quotation. ‘The clay,” says the writer of 
the article referred to, “is a sticky substance which clings 
to your shoes and makes travelling hard. It makes it 
difficult to sink a pole. You have to exert considerable 
pressure to get the point started. Then the first thing 
you know the point strikes a hard substance. "There you 
quit, for you have contacted with the hard coral stratum 
which prevails just below the surface of the earth. This 
coral stratum causes the trees to topple over in the event of 
high winds, as the roots cannot get down into tbe ground 
very deep. With the fall of the trees the wires always get 
broken and taugled." Another cause of trouble to electric 
linemen in Cuba is the premature decay of wood in the 
ground. ‘Poles are rotted off very quickly. The result 
is that steel poles are employed quite largely. Most of 
these metal poles are constructed of series of pieces, 
arranged in a tripod plan, extending upwards to the 
required height. The base of the pole is sunk into cement. 
Many of the wood poles are likewise cemented up at 
the foot, and the cement prevents decaying of the lumber. 
First the hole is made in the ground and then the 
base or foundation cement is put in. This is allowed to 
harden a little while, and then the base of the pole is put 
in. When erect the cavity is filled with cement. When 
dry and hard, a very substantial foundation and support is 
obtained for the pole. Annoyances are experienced in 
regard to native labour. While the average Cuban isa 
better worker than the Filipino, he has his disadvantageous 
qualities. The natives eat a little bread and drink a little 
coffee in the morning. They expect to quit promptly at 
11 o'clock for breakfast, just when you are getting interested 
in your work and want to keep on. The whole gang stops, 
and you cannot get a thing done until one o'clock. Then 
they work until six o’clock. The Cuban lineman is agile 
and willing. He can go up the poles well, and he can work 
if he wants to.” It appears that some of the American 
soldiers in Cuba are already purchasing their discharges 
for the purpose of engaging in electrical work in the 
island. The planters are putting in more machinery. The 
electrical people are now placing orders for increased 
apparatus. More lights are being arranged for, and addi- 
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tional electric railway lines and the like are in progress. 
There is a better demand for electrically-operated machinery. 
Telegraph and telephone lines are being developed. There 
are without a doubt increased opportunities in Cuba for 
electrical manufacturers. 


The Supply of Fittings.—The London County 
Council. (General Powers) Act, 1906, contains clauses 
which. empower the metropolitan borough councils to 
supply fittings, motors, and other apparatus to consumers, 
and to carry out the wiring of the same. Alternatively, 
they can enter into agreements with respect to such work, 
and all these councils have now to decide which course to 
alopt. The contractors strongly opposed the clauses 
referred to in the above Act, but under the alternative 
course the result may be an increase of work due to 
financial assistance from the council. The Stepney 
Electric Lighting Committee report that, ‘although the 
possession and enjoyment of these powers will undoubtedly 
give rise to the consideration of important questions of 
principle, they will undoubtedly confer a great benofit 
upon the Council in extending the business of the Council's 
undertaking, especially by enabling the Council to assist 
prospective consumers who are not in a position to purchase 
an installation outright, and who desire to do so on an 
instalment system. [n connection with the matters alluded 
to by us in preceding paragraphs, we may mention that we 
are in communication with electrical contractors in London 
upon the question of the putting into operation of the 
powers conferred upon the Council by Part V. of the Act 
cited, and that, upon our obtaining the views of such con- 
tractors, we shall consider the question of recommending the 
Council to carry out the powers referred to either by them- 
ives or through the medium of contractors or jointly. 
This, as will be understood, will require very careful con- 
sideration on our part, and we are not prepared, as will be 
gathered, to report fully to the Council upon the matter until 
we have ascertained the possibility of carrying out a scheme 
in connection with some contractor or contractors." The 
committee add that “ (ће necessity of the Council possessing 
powers of the character indicated has been clearly demon- 
strated by the fact that in cases brought to our notice the 
installation of certain consumers has not apparently been 
designed on such economic principles and with such an 
efzciency as could have been obtained, and in this con- 
nection to state that, should we ultimately recommend the 
Council to let a contractor undertake the work, oneof the con- 
diuons on which we should do so would most probably be 
thst any consumer or prospective consumer should be 
advised by the Council upon the subject of his installation. 
The particular reason why we now mention this is that a 
consumer, whose annual account amounts to about the sum 
of £150, has intimated to us that, unless the Council take 
sume steps to carry out such alterations to his installation 
as will etfect a considerable economy in the consumption of 
сштеп, he will have no alternative but to cease taking a 
:upplv of current from the Council. We are advised by 
the borough electrical engineer that the desired alterations 
could be effected, and we are of opinion that it would be 
well for the Council to authorise us in this particular case 
to infurm such consumer that, as soon as a scheme for the 
putting into operation of the powers to which we have 
called the Council's attention has been formulated and 
approved by the Council, instructions will be given forth- 
with to meet the object such consumer has in view." The 
committee ask, finally, for instructions to prepare a scheme 
for putting into force the provisions of the Act. The 
suggested control of the application of electricity by the 
electrical engineer is sound, and will, if adopted, conduce 
© economy in working. 
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Rail Corrugation.— Much attention has recently been 
devoted to this question in Europe and America, as well 
as in this country, and several conflicting theories have 
been given out. The subject is one of such interest, and is 
so replete with ditficulties as regards the determination of 
its cause, that any additional facts which can be brought 
to light regarding the experience of different roads will be 
welcomed. The particulars given by the roadmaster of 
the Boston Elevated Railway Company to a representative 
of the Street Railway Journal respecting the rail corrugation 
situation in Boston will be read with much interest in this 
country. At Boston the more serious corrugations occur 
on curves of from 500ft. radius upward, the maximum 
length of the wave being about 51in. Fig. 1 is a sketch 
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showing the depth of the wave on an outer rail of a curve. 
The radius of this curve is 1,000ft., the gauge 4ft. 9in., and 
the superelevation 4in. The speeds of trains at the point 
in question vary from 25 to 30 miles per hour, and the 
depth of the wave is shown as 0'016ft. (0-192in.). The 
average length of the wave was measured as 2ft. 7ўїп,, 
and the length of the service at time measurements was 
365 days. Fig. 2 shows the depth of corrugation on the 
inner rail of the same curve. Here the average length 
was found to be 2ft. 5 fin., and the length of service was 
the same as on the outer rail. Observations seem to show 
that the corrugation starts on the inner rail and extends 
to the outer rail of the curve. A fresh outer rail laid on 
a curve beside a corrugated inner rail has been found to 
acquire waves quickly; a new inner rail laid beside a 
corrugated outer rail has not been found to acquire corru- 
gations much more rapidly than if the outer were new: 
and when both rails are laid new the inner rail seems to 
contract the disease first, and it is then passed across to 
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the outer. Perhaps the most striking point about the 
Boston system, disclosed in the interview, is the fact that 
there have been no scrious corrugations on track rails 
which are not protected by guard rails. This leads to the 
conclusion that a probable cause is the skidding of the 
inside wheels on curves, a cause which is greatly арота- 
vated by the bearing of the flanges on the inside wheel 
against the guard rail. In Boston it has been found neces- 
sary to grease the guard rails and allow the flanges to 
bear against them to reduce the noise. If the guard rail 
could be eliminated — which is, of course, out of the 
question—or if it could be moved back, it is probable that 
the corrugation question would he of less importance. 
Thus far there seems to be no evidence that the conditions 
of manufacture or varying chemical compositions have any 
direct bearing on the problem, except that a softer rail 
wears down much more rapidly than a harder one, 
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TELEPHONE COTTAGES. 


The States of Guernsey Telephone Department have 
recently built two cottages for telephonic purposes in parts 
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and a plan of the ground and upper floors in Fig. 2) was 
accordingly undertaken from the designs of Mr. W. H. 
Taylor, architect. It eontains eight rooms, and is erected 
upon a piece of ground purchased for the purpose, and 
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of the island where no suitable premises were to be obtained 
on lease. The first, a two-storeyed cottage, completed in 
1904, is at St. Peter-Wood, a village in the southern part 
of the island, distant some four miles from St. Peter-Port. 
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Ет. 2.—New Telephone Station at St. Peters-in-the-Wood, Guernsey. 
A switchroom here formed part of the original scheme, and 


was for about five years installed in leased premises, accom 
modation in which, however, became inadequate. St. Peter- 
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affording a spacious garden of 6,600 square feet for the 
caretakers residing on the premises.  Fifty-six subscribers 
and four junction lines are attached to the switchboard at 
present, but the number continually tends to increase. All 
the lines, which are, of course, metallic circuits, are brought 
to the exchange overhead, being attached in the first 
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FIG. 4. —New Telephone Station at La Plauque, Guernsey. 


instance to a large pole at the back of the cottage and 
thence led into the switchroom by an air-space underground 
cable. 


The purposes of a telephone exchange and public 


Wood cottage (a photograph of which is given in Fig. 1, | telephone office were, of course, kept strictly in view, and 
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‘he result has been a substantial cottage which, while meet- | provided from which passers-by can call up any subscriber 
ng telephonic wants, affords a comfortable residence for | in the island for 1d. АП the lines into this exchange are 


sat The battery-room is built outside and is combined 
wiih a water tap and sink, so that chemicals have not to be 
alt with indoors. The building has been appropriately 


named ** Ariel Cottage, and together with the plot of land 
e^t the Telephone Department £620. 

The second cottage (a photograph of which is shown in 
Fg 3 and ground and first. floor plans in Fig. 4) is larger, 
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containing, in addition to eight rooms, three cellars, which 
егте for the introduction of the underground cables. It 
«as designed by Mr. W. V. Quilter, architect, and was only 
vompleted last August. Soon after the telephone system 
started, the Telephone Council bought an old cottage 
{vanding оп a large plot of ground, which served all pur- 
poses for а time, but, the number of subscribers increasing 
and a residence being required for Mr. Robert McLean, the 
manager and executive engineer, it was decided to demolish 
he old building and erect the present one on the same site. 


[tis was accomplished without interfering withthe operating, 
as the switchroom was temporarily roofed in and the new 
„tage built around it. Together with the land on which 
it is built, and which affords 11,000 square feet of garden, 
the scheme has cost the Telephone Department £946 plus 


‘he eost of the old cottage, which has been written off 


»zunst revenue. The battery-room is again placed outside, 
vui ample provision has been made for leading in under- 
£c o4 cables. The floors are of wooden blocks laid in 
merete. A comfortable public telephone room has been 


the caretakers, whose family supply the necessary operating | underground, and it is not intended to erect any overhead 


ones. The switchboard (Fig. 5) is fitted for 200 lines, with 
provision for extending to 400. It at present serves 170 
stations and nine junction lines. The cottage porch (Fig 6) 
is surmounted by a figure of Mercury holding an incan- 
descent lamp, which at night is lighted. Its пате “ Hermes 
is consequently appropriate, but has given rise to consider- 
able speculation amongst the country people, some of whom 
read the name as indicating that telephonic communication 
has been extended to the neighbouring island of Herm. 
Besides huilding these two cottages the Telephone Council 
own the central exchange building in St. Peter-Port (see 
EL ctyieal Engineer of Oct. 27, 1905) and the branch 
exchange building at St. Sampson's, which were purchased 
in the early days of the undertaking. The department, 
therefore, owns all its premises except the switchrooms at 
Nt. Martin's and St. Naviour's, which are held on lease—a 
remarkable achievement for an enterprise which is success- 
fully carr.ed on on rates so low that they are only 
paralleled in a few of the smallest Scandinavian and Finnish 
country exchanges, where, too, party lines are in vogue, 
whereas in Guernsey every subscriber has a direct line to 
the exchange for his own excl^sive use. 
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SOME NOTES ON THE MAINTENANCE OF PIER 
TRAMWAYS. 
BY H. LARGE. 


As there are in this country а considerable number of 
seaside towns boasting an electric tramway or, more 
correctly, а railway on the pier, a few notes on the subject 
of maintenance may not be out of place. These tramways 
are almost universally worked on the“ third-rail " system, 
chiefly because that is the cheapest. Further, the violent 
gales experienced at the seaside present a great objection 
to the use of overhead wires, and the absence of compli. 
cated cross-overs removes a serious objection to a “ third 
rail" the track, of course, being railed off from the 
remainder of the pier. 

The track itself offers no special features, and may consist 
of light rails, about 35lb. to the yard, laid on longitudinal 
pitch-pine sleepers (about 7in. by Sin.), and held in place 
by special holding-down bolte placed on alternate sides of 
the rail, the sleepers resting on, and being bolted to, the 
main transverse beams of the pier. The third rail may 
very conveniently consist of a mild-steel channel, resting on 
suitable insulators, these latter being mounted on galvanised 


shanks screwed into the cross-beams of the pier. Between 
the insulator aud rail it is necessary to insert à metal cap, 
fitting over the insulator and inside the channel to hold 
the latter in place, and a rubber cap to minimise the 
shock to the insulator when the shoe passes over it. The 
running rails and centre channel must, of course, be 
bonded throughout their length, and allowance made for 
expansion. 

With regard to cars, they need not all be motorcars, one 
trailer and two motorcars being a convenient minimum 
number. The motorcars may be equipped with one series 
motor and simple controller, or, rather, starting switch, 
besides reversing switch, main switch, and circuit breaker. 
The use of one motor simplifies the wiring, and will be 
found satisfactory, while the advantages of two motors 
with a series-parallel controller will be outweighed by the 
expense and complication involved. The cars. of course, 
will be of the “summer " type, open at the sides and ends, 
with the controllers mounted at the end and the starting 
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resistance either under the floor or incorporated with the 
controller. 

At most seaside towns there is a well-defined “season, 
lasting from two to six months, during which the cars 
are required all day and every day, but after the 
season is over they can be laid up for tho winter. 
In the season, when the cars are running, the driver 
will be able to see that the oil-cups are filled every 
day, and to report any bearings or axles that become 
unduly hot, any one of the brakes that does not act 


properly, or other obvious defect in the equipment. The 
chief safeguard against trouble, however, should be 
‘periodical inspection by a competent man. He should 


examine the brushes for wear, the commutator for traces 
of sparking, see the contacts on the controller are in good 
order, and that none of the resistance coils are corroded 
and likely to break. Besides looking to these points 
while the car is at rest, he should, if possible, watch the 
controller and brushes while running to sce that there is 
no undue sparking, and that where arcs do occur in the 
controller they are properly extinguished without burning. 
He should also feel the armature and field coils for 
overheating due to a short-circuit on any coil, and watch 
the commutator for broken connections. He should see 
that the adjustment of the brakes is correct, that the 
arrangement for oiling the motor bearings is working 
satisfactorily, that the gears are well lubricated, that the 
shoe and its connections are clean, and, finally, that all nuts 
are tight and split pins in place. All this will not take long, 
and the time spent is not by any means wasted. If the driver 
is qualified, he will do this himself, but, if not, thedutiesof the 
the two men (driver and inspector) must not. be allowed to 
overlap. For example, the man appointed to keep the cars 
in order must never interfere with the driver's duties when 
there are passengers on the car, nor must the driver do any 
repairs, such as adjusting the brakes, or the responsibilities 
of the two men will become confused, and trouble will be 
sure to ensue. It must be remembered that all the cars 
will probably be required for an hour or во at least once 
every day when a steamer calls, and hence there is not 
much time to undertake big repairs. А job which will put 
the car out of service during one of these busy hours means 
& considerable loss of revenue, and hence everything should 
be done to keep them running continuously throughout the 
season. The weekly inspection should detect any slight 
troubles which may be put right in the slack hours, when 
one car can be spared. 

At the end of the season the cars will not be required at 
all and then the question of storing them for the winter 
becomes of importance. If a car-shed is available, all well 
and good, but if not they will have to stand in the open. 
This practice is not by any means to be recommended, 
owing to the havoc the sea air works on the iron and wood 
work. General overhauling may be taken in hand at once 
or left till the spring, according as circumstances dictate. 
Preferably it is left till the spring, as then the new paint 
and varnish looks fresh, and contacts, terminals, resistance 
coils, etc., have had no time to corrode, for corrosion due 
to the sea air is one of the worst enemies the seaside engi- 
neer has to combat. If the cars have to be left in the 
open, the controllers and motors should be removed and 
stored in some dry place, but it must be quite dry, other- 
wise they will be better in place, as the cases will be 
watertight. All metal parts of the cars likely to rust, 
such as the sliding parts of the brakes, should be liberally 
os with a mixture of white lead and tallow, and then 
eft. 

When the actual overhauling takes place the bodies must 
be jacked up clear of the trucks, so that the latter may be 
run from underneath the bodies, these being left supported 
on blocks of wood. The wood and ironwork of the bodies 
must be scraped and repainted or revarnished, the main 
joists composing the frame must be inspccted for cracks 
and splits, and the nuts examined to sec they are tight. 
The brake gear, drawbars, etc, must be cleaned, and 
greased or repainted as may be necessary, and if the 
starting resistance is fixed under the floor, it must be 
removed, examined, repaired if necessary and refixed. All 
the ironwork must be examined, and should any sigus of 
rust appear, the metal must be scraped and repainted. In 


the matter of scraping an old file will make a good scraper, 
and the edge of an old half-round file will remove a lot of 
rust and paint from flat surfaces. 

The controller should now be taken in hand. The brushes 
and contacts must be examined to see that they are not 
burned and that they make good contact with one another, 
and that all “live ” parts are well insulated from the frame 
of the controller. Badly burned contacts must be replaced 
by new ones, and the whole trimmed up with a smooth 
file. The mechanical parts must not be forgotten, and 
should be greased where necessary and kept in good work- 
ing order. Any adjustments to prevent sparking must be 
attended to, and the whole reassembled, not forgetting to 
inspect the thimbles sweated on the ends of the cables, 
and the nuts holding them in place. The case should then 
be scraped and painted and fixed in its place. 

The truck can then be taken in hand. Every two or 
three years the trucks will require completely MEAE 
It will be necessary to separately scrape and paint eac 
individual part with red oxide. This will require doing 
more or less frequently, according to the conditions under 
which the cars are kept. Other years it will not be 
necessary to so thoroughly overhaul the truck, but the 
object which must be [sm in mind should be to keep 
the metal covered with paint and free from rust. In the 
years when the truck is dismantled the motor will be dis- 
mantled too, but other years it must be thoroughly 
examined. Being so inaccessible, the annual overhaul is 
the only opportunity to thoroughly examine the inside of 
the motor case, and every advantage should be taken of 
this opportunity. The case should be opened and the 
armature and fields tested for insulation and continuity. 
The commutator should be cleaned and, if necessary, 
re-turned, though this latter should be necessary but 
very seldom. New brushes will require fitting and 
grinding in, and the springs in the holders adjust- 
ing for tension, whilst the cable connections must 
not be forgotten. The armature connections to the 
commutator must be inspected to see that none are 
broken or likely to break, and if the commutator has 
been turned up it must be examined to see that no burrs 
are left to short-circuit two segments. The bearings must 
be inspected and oiled, and the gears lubricated with 
graphite and axle grease. The axlo boxes must be cleaned 
out and filled with fresh grease, and the brake rods 
inspected and adjusted if necessary. АП nuts must be 
looked to to see they are tight and all split pins in place, 
and then, if all is satisfactory, the motor case may be closed 
up, the truck run baek under the body, and the latter 
lowered and bolted into place. The brakes should then be 
connected up, the electrical connections between the shoe, 
motor, controller, and resistance made, and then, having 
filled all oil-cups, etc., the car will be ready for a trial trip. 
This should be run with the controller cover off and the 
inspection cover of the motor case open in order that the 
sparking (if any) may be watched. After several trips 
the armature and fields should be felt to detect any over- 
heating. Several stops should be made to test the work- 
ing of the brakes, and, if all is satisfactory, covers can be 
replaced and the car is ready for its season's work. 

So far nothing has been said with regard to the preserva- 
tion of the track in the winter. The running rails will not 
require any special attention, but the centre channel is best 
covered with grease which can be easily wiped off in the 
spring. The sides and underneath of the channel should 
be tarred or painted when laid, and in that газе will 
require no other treatment. Expansion joints and bonds 
will require inspection, as some may be cracked, and the 
cable connections at the end of the track should be looked 
to. If there are any points, these must be inspected to see 
there is not too much play in the levers operating them, 
that split pins, etc., are in place, and that the points them- 
selves move right home. Fichplates, bonds, and holding- 
down bolts may get loose through the shocks experienced 
at points and curves, and must be examined and tightened 
up if necessary. А sharp look-out for broken insulators 
should be kept, and if any are found they must be replaced 
by springing the channel upwards far enough to get а new 
one in place. Briefly, the secret of securing a service free 
from breakdowns is to periodieally inspect the equipment 
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and so check any trouble before it can become serious, and 
in tbe winter to thoroughly overhaul everything. so that 
the whole installation is in good order for the following 
sping. Much, of course, depends on the cars themselves, 
but a great deal also depends on the driver. He should be 
taught not to start up too quickly, thereby causing spark- 
ing at the brushes, nor to hang on each stop too long, and 
so overheat the starting resistance. The same applies to 
stopping. The man who keeps current on till the last 
minute, and then puts the brake on full, wastes current and 
strains the car badly. If, however, the driver is reasonably 
inteligent, and periodical inspection is carried out as 
suggested, there should be but little trouble, and the engi- 
neer will have no breakdown of any consequence to report, 
which 18, after all, one of his chief objects while he is in 
charge. 


NOTES ON INDUCTION MOTOR CHARACTERISTICS 
AND THEIR BEARING ON ITS APPLICATIONS. 
RY J. W. ROGERS. 


Although much has been written of the advantages to 
be derived from the employment of the induction motor 
for machine-shop driving and other industrial purposes, 
information dealing with the determination of the most 
suitable service for any particular type of motor from its 
own characteristics has not been so plentiful. The selection 
ot the most suitable type of motor depends upon its operat- 
ing characteristics and the conditions of working, but before 
dealing with this subject it will be of interest to briefly 
consider the changes which take place in the various 
characteristics of a motor under other than normal con- 
ditions of the supply circuit. The characteristics of a 
motor which have a direct bearing on its application to 
any particular class of work are those of (1) slip, (2) maxi- 
mum starting torque, (3) variation of speed and torque at 
derent outputs, . rating, (5) efficieney and power 
factor, and these will be considered separately as follows: 

As is well known, the slip represents the percentage drop 
in speed of a motor below its synchronous speed at any 
parucular load. The slip is directly proportional to the 
resistance of the secondary winding, and varies inversely 
as the square of the impressed voltage. For example, if 
the synchronous speed of a motor is 800, and the slip at 
any particular load is 5 per cent., then the motor speed at 
this load will be 760 r.p.m. Now, if the normal voltage 
аррле to this motor be doubled, the slip will be reduced 
to 1} per cent, and the corresponding speed will be 
790 r. pm. On the other hand, if the applied voltage be 
decreased to half its normal value, the slip will be increased 
tc 20 per cent., giving a corresponding speed of 640 r. p. m. 
Conditions sometimes require a motor to be operated on a 
‘ferent’ frequency to that for which it was designed, and 
it may be worked at its full output if the applied voltage 
de varied in the same proportion—that is to say, if the 
freyaency is doubled the voltage should be doubled. Under 
these conditions the iron will be worked at the same flux 
density as when the motor is running under normal con- 
ditiona, The effect of this change in voltage and frequency 
on the slip may be considered as follows. As the iron is 
worxed at the same flux density, the flux through the 
secondary and the frequency of the currents in the latter 
wil be the same for any particular value of torque 
developed by the motor, therefore the actual slip will be 
unaitered, but the percentage slip will be half its normal 
Value. 

The torque developed by a motor varies as the square of 
the applied voltage, owing to the fact that an increase in 
"зле causes a decrease in the leakage which is inversely 
proportional to the square of the voltage; also at normal 
outputs the torque is proportional to the slip, and inversely 
proportional to the secondary resistance. The starting 
ton,ue with a short-circuited rotor is generally between 
14 and 2! times the full-load torque at normal voltage, 
апі depends directly on the slip, and a motor having a 
‘ich secondary resistance will have a high starting torque 
with small starting current due to the ils slip. At 
saning the torque is directly proportional to the secondary 
rer. tante, but, as already stated, decreases with an increase 
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їп the latter when the motor is running on normal 
loads. The maximum torque at normal voltage is usually 
between 2} and three times the full-load torque. 

The variation of speed with ditlerent values of torque 
developed by an induction motor is shown by a speed- 
torque curve, from which it will be seen that as the torque 
increases the speed falls from the synchronous speed until 
the pulling-out point is reached, when both the speed and 
torque will decrease rapidly until the motor stops. In 
Fig. 1 is shown the speed-torque curve of a certain three- 
phase constantspeed induction motor, which shows at а 
glance the values of the pull-out and maximum starting 
torque. As will be readily understood, this curve is of 
great importance, as the information it gives decides the 
service for which that particular motor is most suitable, 
and this characteristic will be further considered when 
dealing with the determination of the most suitable type of 
motor for any particular service. 

As regards the rating of motors, it is the custom to rate 
them so that they will carry their normal load continuously 
with a definite rise in temperature, which varies slightlv 
with different makers. The ratio of the actual to the 
synchronous speed of an induction motor represents 
(approximatelv) its efliciency. The efficiency at full load 
increases slightly with an increase in the applied voltage, 
owing to а decrease in the copper loss caused by the 
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higher voltage, but at half load the efficiency will be 
decreased. As the efficiency decreases with an increase in 
the secondary loss, it may be said to be inversely propor- 
tional to the slip. Although the power factor of all induc- 
tion motors when running on light loads is rather low, it 
increases rapidly with the load. Ап increase in the 
voltage applied to a motor will cause a decrease in the 
power factor, due to an increase in the iron loss. = 
Having briefly considered the characteristics of the 
induction motor and the manner in which they are affected 
by different conditions of the supply circuit, reference will 
now be made to their bearing on the application of mot ra, 
and the determination of the most suitable type for any 
particular service. As is well known, there are two 
distinct types of induction motor—viz, the constant 
and the variable-speed machine—and each tvpe may have 
either a squirrel-cage or wound rotor, according to the size 
of the motor and the conditions under which it is to 
operate. The “constant-speed” motor is generally fitted 
with a squirrel-cage rotor when its capacity does not 
require a large starting current and frequent starting is 
unnecessary, but in cases where tho size of the motor is 
such that it requires a large starting current, aud operating 
conditions necessitate frequent starting, a wound rotor 
should be employed. ‘The slip with a syuirrel-cage rotor is 
very small, and in the case of the larger sizes is generally 
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about 2 рег cent., and as a consequence of this small slip 
the efficiency is fairly high. 

The employment of a wound rotor with variable rotor 
resistance, however, lowers the efficiency on account of the 
increased slip, but the advantages of a high-resistance rotor 
at starting, and low-resistance rotor when running on 
normal loads, would be considered of greater importance 
than a high efficiency in the service for which such a motor 
would be employed. As regards the power factor, this 
would be low at starting and on light loads, but would be 
fairly high at full load. The starting torque of the 
‘constant speed " motor is usually between 1} and 2} times 
the torque developed at full load, the pull-out torque being 
between 24 and three times the fullload torque, depend- 
ing on the size of the motor. This “type” of motor is 
particularly suitable for à service requiring a low starting 
torque, such as driving pumps, and machines which are 
capable of being run up to speed before being loaded. 

As regards the ''variable-speed " motor, in which the 
speed changes automatical with the torque, there is a 
large variation in speed with the load on the motor; it 
has, therefore, a very large slip. As a consequence of this, 
the efficiency is low, and the same may be said of its 
power factor. The great advantage which this type of 
motor has over the constant-speed' machine lies in its 
large starting torque, which is usually between 2! and 
three times the full-load torque, and, as might be expected, 
the starting current will be rather large, being in some 
cases as much as four times the value of the full.load 
current. Generally speaking, this type of motor is 
employed for a varying load, where the variations in torque 
and speed are large. 

The various requirements of driven machines which the 
application of the induction motor is called upon to fulfil 


may be classified under the following operating conditions. . 


For instance, the driven machine may require (1) constant 
output for long periods, as is the case with motor-driven 


pumps, turning and milling machines, ete. ; (2) wide varia- : 


tion in output and speed ; (3) constant speed, and rapid 
acceleration with the load varied over a wide range, these 


being the conditions under which a “ hoist” or “elevator ” . 
g 


motor has to work. The first operating characteristic is , A 10 
obtained by employing a “ constant-speed motor, it being tc uced as tar as possible. 


well adapted to any service which requires small starting 
torque, good i s regulation, and a fairly constant. supply 
of power at à 

and speed, which is often necessary in different classes of 


cutting tools, would be satisfactorily obtained by the 
employment of a variable-speed motor, which is most 
suitable for widely fluctuating loads. As regards the 
third characteristic, this would also be supphed by a 
variable-speed motor, being as it is most suitable for a 
serviee where frequent starting and stopping is necessary. 
From what has already been stated, it follows that a 
knowledge of the operating characteristies or working 


conditions of the driven machine is absolutely necessary 


before the undoubted advantages of the induction motor 
сап be obtained from its application to апу particular 
service, and although а motor can be designed to fulfil а 


given set ci .onditions, the same machine cannot be 


expected to satisfy all the requirements of electric driving. 


machine-tool driving is always welcomed, as the conditions 
under which machine tools operate are so varied that it 
requires considerable experience in these matters to obtain 
suitable driving in any particular service. There are two 
distinct classes of machine tools—the first class requires a 
reciprocating motion, such as lathes, boring mills, milling 
machines, etc.; the second class includes those requiring 
a rotary motion, such as planing and slotting machines, 
etc., but whatever class of machine tool is considered, the 
character of the work turned out, the material used, and 
also the shape of the cutting tool, must all be taken into 
account when a system of electric driving is under con- 
sideration. 

It will, perhaps, be udmitted that many machine tools 
require to be operated under abnormal conditions, and in such 
cases it will generally be found that the employment of a 
“variable-speed " motor offers great advantages which have 


igh efficiency. A wide variation in output ` 


a far-reaching effect in bringing about rapid and economical 
production, not to mention the saving in “ first cost” of a 
machine required to operate under wide variations in 
speed, which would, under the old methods of working, 
require a large amount of gearing and speed-changing 
devices. 

Although the writer bas only considered the question of 
machine-tool driving so far as it concerns the employment 
of the induction motor, it is unnecessary to add that the 
application of the direct-current motor to this class of work 
has been very successful, which is no doubt due to the wide 
variation in speed it is possible to obtain with shunt field 
control, compound windings, and the three-wire system of 
distribution, the employment of this latter system giving 
the widest variation in speed which could possibly be 
required in any service. 


MAGNETIC LEAKAGE AND ITS EFFECT IN 
ELECTRICAL DESIGN.* 


BY WILLIAM CRAMP, A. M. I. E. E. 
(Concluded from page. 58.) 


AL lternators.—l1n approaching the question of leakage in 
alternators, I wish it to be understood from the outset 
that I intend to confine myself almost entirely to useful 
leakage, or, rather, to showing how use may be made of 
that leakage which must exist. Already to some extent 
this has been done, as, for instance, in the case of the 
constant- current alternator, which is so constructed that 
beyond certain points every tendency of the current to 
inerease is checked by that increase itself producing 
(through leakage flux) a voltage in the armature turns. 
Now, in ordinary alternators the leakage which exists is of 
two kinds -viz, field leakage and armature leakage. To 
the former every word that has been said as to the 
advantages of obviating leakage in continuous-current 
fields strictly applies. The latter sets up what is called 
armature reactance, aud, except in such special cases as 
the constant-current machine above referred to, must be 
In setting out to calculate 
the reactance of alternator armatures, recourse may be 


bad to the formula given in the Electrician of April 15, 


1894. 
This expression not only gives good results, but shows 


machine shop driving, more particularly in connection with | clearly what points should receive attention if the leakage 


is to be reduced to the minimum. When, however, we 
come to make use of it for calculating the armature details 
of a machine to give (let us say) constant current it is 


found wanting, since it only applies to ordinary slot 


proportions. In virtue of this fact, it is always found 


difficult to calculate exactly the proper proportions to give 


a certain reactance, and this is partly due to the fact that 


the exact ellect of the resultant lagging armature current 


upon the field cannot be predicted, especially in the case 
of single-phase machines. А distinction has been drawn 
above between field leakage and armature leakage, but in 
practice these two are very hard to separate. As load 
comes on a single-phase alternator, armature reactance 
causes a fall in pressure at the alternator terminals, but 


. f . . ae it also causes t! 'elie variation of armature current to 
Any information dealing with the application of motors to it 250 causes the cycle variation o | 


lag in time, so that the relative position of armature and 
field corresponding to maximum current is changed, with 
the result that weakening of the field takes place, which 
causes a further drop in the armature potential difference. 
Thus the action of a constant-current alternator may be 
just as much due to distortion and destruction of the main 
field as to armature reactance : but since the path of a con- 
tinuous magnetic field is à more easy matter to deal with in 
calculation than armature reactance, I think a better con- 
stant-current machine may be desigued by providing a 
defiuite by-pass, so to speak, for the field flux, than by 
attempting to provide leakage paths for the armature flux. 
I suggest, therefore, that armature reactance should in 
every case be kept as small as possible, while eactauce of 
the armature upon the field should be allowed to cause 


* Paper read before the Manchester Section of the Institution ot 
Electrical Engineers, 
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the latter to leak, and thus produce the constant-current 
effect, 

As I shall show presently, the same idea may be adopted 
to cause the alternator to be self-compounding—i.e., it may 
he used either to cause an excessive fall in volts, or to keep 
them constant, or to cause them to rise. "These principles 
[first made use of in alternators designed in 1904, and 
from that date to this I have sent out many successful 
machines constructed upon these lines. I call attention to 
this fact because it appears that only this year (November, 
1906) Mr. Alexander Heyland has rediscovered and made 
use of the same idea. For his method of carrying it out 
reference may be made to the Electrical Review of Nov. 23, 
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1906. 'This method which I employ is specially applicable 
to alternators of the inductor type, and may be explained 
as follows: Fig. 10 is a section through а special 
inductor alternator. R is the stator or stationary armature, 
forming also part of the magnetic circuit. S is the rotor, 
and would carry normally the rotating inductors to produce 
the necessary variations of flux. А, A, A, are air-gaps, 
and it is evident that if F is the only coil producing the 
magnetic field, then A, and A, are magnetically in series, 
as also are A,, A,, whilst A, and A, are magnetically in 
parallel with respect to A, Suppose now that the 
armature coils are wound upon the stator at А, while 
the other two air-gaps remain as simple smooth-bore 
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takes place, even if the resistance in circuit with these 
coils is changed from a large value to short-circuit. 
Similarly if the armature coils be placed at A,, a still 
more pronounced effect is obtained. Complete regulation 
and control of this effect is obtained if a second field coil 
be placed in the recess between A, and A, and connected 
in parallel with F. A resistance and reversing switch in 
series with this second coil will enable all the changes 
to be produced from an alternator having practically a 
constant-current characteristic to an alternator having the 
characteristic of a machine intended for ordinary constant- 
potential supply. If the two field coils are so adjusted as 
to both tend to make А,, the path of their flux, the 
effect of the second field coil is equivalent to a great 
reduction of the reluctance at A, while when the two 
are in opposition they both send their flux ae Ar 
and tend to prevent any possibility of leakage. us in 
either case the armature at ALT be wound as if for 
constant potential It will seen that, since the 
reluctance of each circuit is nearly V 
to the areas of the respective gaps, the calculation for 
any particular characteristic is extremely simple compared 
with that required for the ordinary constant-current alter- 
nator ; and, further, ample adjustment for errors in calcula- 
tion may easily be provided by means of the second field 
coil above referred to. 

In applying these principles to obtain а machine which 
shall with varying currents give constant potential 
difference, we shall have to provide at A, a steadily 
increasing magnetomotive force of such sense that it 
would oppose the leakage from F. This is equivalent to 
соро in the ordinary way, and by consequence 
involves a continuous current increasing with the load. 
In order to compass this, and also to make use of the 
air-gap As, I have placed on the rotor at A, a continuous- 
current armature and commutator, and have broken up 
A, into salient poles. The brushes on the commutator 
being connected through suitable rheostats to the field coil, 
F, we at once have a machine which is self-exciting. Not 
only this, but the increase of alternating current at A, by 
tending to increase the reluctance of that path, tends also 
to shunt more flux vi: À,, whereby the voltage at the com- 
mutator is increased and with it the exciting current, во 
that the voltage at A, returns to its original value. In this 
way the machine becomes both self-exciting and self-regulat- 
ing; self-regulating not only as regards voltage drop due 
to increase of current on the alternating side, but also as 
regards change of power factor involving no change of 
current. For if the power factor of the alternating-current 
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flix paths. If F be excited by a constant current, the 
roils A, will generate a certain open circuit E.M.F. when 
К rotates at a certain speed, depending upon the relative 
areas of A, and A, Directly any current is taken 
from the coils at A, armature reaction is set up, which 
unmediately increases the reluctance of the path of 
the ñeld flux through А, In consequence, more of 
this flux tends to leak by A,, producing thereby a very 
large fall of voltage, which will tend to keep the current 
at A, constant. ‘This is particularly the case if the air- 
gap at A, be small, and the density high with respect to 
A, зо that by carefully adjusting the areas of the gaps 
and the densities, an alternator may be so constructed that 
a very smal] change of current through the coils at A, only 


circuit be reduced, the armature reaction at A, is Increased, 
which normally causes a fall of potential difference, but in 
this case automatically compounds itself by increasing the 
exciting current. Moreover, the machine may actually be 
made so that it over-compounds, the question of the amount 
of compounding depending simply upon the saturation of 
the iron paths at A, relatively to those of A, Fig. 11 
shows а section through an actual machine constructed 
upon these principles. 

It should be pointed out that when constant current is 
required, instead of reducing the reluctance at A, (Fig. 10), 
we may, if we please, increase the reluctance at A,. This is 
very easily carried out if the exciter armature be placed at A,, 
for then any increase of current at A, increases the reluct- 
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ance of the whole magnetic circuit sufficiently to drop | magnetic proportions are wrong if constant potential 
perceptibly the exciting E.M.F. In this case, then, the | were desired, so that the curves, while illustrating the 


air-gap, A,, is not required, but it may be of use in order 
to give (by allowing a second field coil between A, and A,) 
a better magnetic distribution at A,. These considerations 
led to the design of the machine depicted in Figs. 12 and 


15. Both these types of machine (Figs. 11, 12, 13) have 
been made by Messrs. the Crypto Electrical Company, 
of London; Messrs. Bertram Thomas, of Manchester; and 
Messrs. Brown-Boveri, of Baden, and about 100 are now 
in use, 


Some curves (Figs. 14, 15, 16, 17) showing how the 
double-coil type behaves are given below, but since these 
machines were intended to have a large fall of potential 
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upon load—i.v., more like constant-current than constant- 
potential machines—the exciting armature was placed at 
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correctness of the principle, do not give at all a fair 
idea as to how far the construction is practicable. Never- 
theless, the eurves Figs. 15 and 17 show how large is the 
range of compensation, and it would be a very easy matter 


16 
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to design a constant-potential machine to give still better 
results. When these machines have been working upon a 
load possessing considerable capacity, I have seen the 
exciting watts as low as 30, or about 1 per cent. of the 
output. It will be observed in Fig. 11 that the exciter 
armature forms rather a large percentage of the total 
machine. This is partly on account of the fact that, 
since these machines were constructed to give a falling 


40 


EXCITING CURRENT 


CURRENT COMPENSATION 
Fic; 17. 


characteristic, nearly the whole of the flux passes through 
the exciting armature, and partly because the exciting 
armature being surrounded by poles which are all of one 
polarity, different proportions have to be adopted to those 
which are customary in ordinary direct-current machines, 
In criticising the use to which these machines may be put, 
I should be inclined to say that, as constant-current 
machines self-exciting, the size of the exciter armature 
would limit their adoption to comparatively small units, 


A,, and the principal field coil at F. Thus, while the | but where separate excitation is adopted there is no limit 
characteristic from this point of view is good, the | to the output for which they are suitable. 
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In considering in the same way the constant-potential 
(уре, I should be inclined to think that in such sizes as will 
entail less than a 2 per cent. loss for excitation, the exciter 
armature and its magnetic circuit would be too small to 
pes allow of the regulation being obtained. This, 
owever, needs more practical demonstration. I should 
like to point out that the s-//-exciting constant-potential 
ebaracterietic, which corresponds very nearly to that of a 
shunt direct-current machine, is obtained by having two 
armatures magnetically in parallel; while the constant- 
current characteristic, which corresponds to the series 
direct-current machine on heavy loads, is obtained by means 
of two armatures magnetically in series. This is a good 
example of the converse of the axiom which I put forward 
inthe Eiertrical Review of April 27, 1906, and which ran as 
follows: “Two or more electric circuits excited by being 
placed magnetically in series —i. e., as secondaries upon the 
ame limb of а constant-potential transformer—behave as 
electric circuits in parallel, and, similarly, two or more 
electric circuits excited by being placed magnetically in 
parallel behave almost as electric circuit in series." 

Опе use further may be suggested for machines of this 
(уре —г.е., as а new form of motor converter. If in Fig. 12 
the alternator armature be supplied with an alternating 
current while the rotor is run up to speed, the machine 
will run as a synchronous motor, because the direct-current 
armature will excite and set up a field current. When in 
synchronism, increase of load will tend to strengthen the 
feld magnetism by reducing the reluctance upon the 
synchronous motor side, so that the machine will auto- 
matically compound for fall of voltage upon the direct- 
current side. Thus we have a motor converter with its 
direct-current voltage completely under control and tend- 
ing to automatically compound, while economy and 
ehciency are obtained by the use of one field coil for the 
two armatures. | 

ALTERNATING-CURRENT MOTORS. 

In alternating-current motors the great importance of 
the dispersion. or leakage factor in determining the 
characteristics of the various motors as exemplified in the 
semicircle diagram has led to a great deal of practical 
research upon the subject, most of which was brought 
together at the historic meeting of this Institution in 
London when Dr. Behn-Eschenberg read his paper upon 
the subject. Since that date, however, the great advance 
which has been made in the direction of alternate-current 
commutator motors necessitates the division of the subject 
bere into (1) motors without salient poles and (2) motors 
withsaient poles. To the former class belong all induction 
motors, and, indeed, all those motors which depend upon а 
mtaung field for their performance, among which must be 
reckoned the ordinary repulsion motor with its various 
m.4]heations. The results in the paper referred to give 
fe the most part an excellent approximation for the 
ucsigners guide in estimating the leakage factor, and it is 
on.v necessarv for me here to draw attention to one or 
‘жо points which appear to some extent to have been 
overlooked. 

. The first of tbese is the fact that no distinction is drawn 
in the paper between ordinary and hemitropic windings. 
Now, since the theoretical short-circuit current (in Fig. 1, 
OB) is the terminal voltage divided by the calculated 
reactance of the windings, whilst the theoretical no-load 
current (in Fig. 1, О A) is the calculated magnetising 
cirrent, it follows that the latter is the same whether 
o 'iinary or hemitropic windings are used, while the former 
u in the bemitropie winding smaller than that of the 
oninary winding. This is easily proved as follows: If 
/ he the number of C.G S. leakage lines produced by unit 
(CG 3.) current in one turn of a coil, and ¢ be the number 
of turns in the coil, then the coefficient of self-induction for 
that eoi] is 
лау 
L (henries) 105 
Thus the reactance per coil 


w2Qrx ~ xf ohms: 
10? 


In a bemitropic winding we have C coils in series per phase 
«2d ! turns per coil, so that reactance per phase hemitropic 
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222 „ ~ t up 
10? 


In an ordinary winding we have 2 C coils in series per 


(1\ 


phase and Н turns per coil. 
Reactance per phase (ordinary) 


pf x2C 


2 1 Хх 
4 10° 


2) 


and obviously (1) is twice (2). 

In practice the hemitropie winding is not found to have 
a reactance equal to twice that of an ordinary winding. 
probably because the above calculation assumes that in 
each case the leakage lines of each coil only link with the 
turns of that coil, which is most unlikely ; апа also because 
the fraction of stator face devoted to the wires of one side 
of а coil is usually greater in the hemitropic form. But 
there is in practice a difference, though it is not so great as 
2:1; апа this is almost certain to be the case, because the 
induetance of the end connections of а hemitropic winding 
is twice as great as the inductance of the end connections 
of an ordinary winding, and also because fewer slots are 
used in the hemitropic case. In my opinion the difference 
between hemitropic and ordinary reactance per phase is in 
the proportion of about 5:4. Another point to which I 
wish to draw attention is the discrepancy in Dr. Behn- 
Eschenberg's formula pointed out by Prof. S. P. Thomp- 
воп —i. e., the fact that in the second term the factor which 
takes into consideration the bridge of the slot has been 
omitted, so that instead of 


5 A 64 

"үүт S 

_ 8 10 Ae 6А 

we have N XN T t 
where 


N = mean value of slots per pole in rotor.and stator. 
A = air-gap length ir millimetres. 
h = gross axial core length in millimetres. 
mean edge thickness of tooth for open slote 


= mean of edge thickness of stator teeth in 

e : milli- 
and of thickness of thinnest part of iron f metres 
bridge over rotor slots when closed | 

average slot opening for open slots in rotor] in 

x „ and stator = average of slot opening in| willi. 
I stator and length of thinnest por. ion off metres 


iron bridge over closed rotor slots 
T = pole pitch measured upon stator face reduced by 
(X x N) in millimetres. 

This change renders the formula a simple пишегіс —«.е., 
without dimensions—and results in a better approximation 
for the value of r. Another point omitted by Dr. Behn- 
Eschenberg is the effect of “ squirrel-cage " against “wound " 
rotors. Naturally, for the former r will be less than for 
the latter, and this change is, I think, about in the propor- 
tion of 0:8 : 1. In Table VII. are some calculations 
which show the sort of approximation obtained with this 
expression. 

Tase VII. — Values of v in Induction Motors. 


— — 


Motor No. 1 2 3 4 


Maker ......... ‘Electrical Co.] Oerlikon | Brown-Boverij Siemens Bros. 
Pliases......... | 5 5 2 3 
Output ..... 5 h.p. 5 2 Б 
Poles ......... | 4 4 6 6 
Speed (вупе.)' 1,500 1,500 2,000 1,000 
Type winding Star Star Ordinary |5ѓаг ог A 
hemitropie| hemitropie ordinary 

- | 50 50 100 50 
v calculated. 0563 048 087 071 
v from test 054 048 077 067 
Rotor Wound Wound but Squirrel- cage Wound 

short - 
| circuited | 


Sa ne PNEU 
No allowance has been made for hemitropic windings or 
squirrel-cage rotors in the above, and my belief is that for 
hemitropic windings and wound rotors the formula is 
right. For ordinary windings ib must be multiplied by 
0:9, and for squirrel-cage rotors bv 0:9. 
These results on four motors chosen at random show 
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that there is little fault to find with the calculation of v by 
Dr. Behn-Eschenberg's formula, and when the value of the 
leakage factor in such machines as those given above is 
compared with that of similar-sized continuous-current 
motors, one is struck with the effect which a small air-gap 
and a coil close to the armature have upon the machine. 
The 5-h.p. motor in column 1 has a leakage factor 1:054, 
whilst the 5-h.p. direct-current motor we were considering 
at the beginning of this paper has a leakage factor as large 
as 1:55. Well may induction motors be smaller than con- 
tinuons-current machines ! 

Having thus shown that little improvement is to be 
looked for in the calculation of the leakage factor of 
rotating-field motors, I pass on to the machines with 
salient poles. That the principles laid down as affecting 
continuous field design are much better reeognised in the 
world of alternating currents is sufficiently apparent. 
Nearly all salient-pole alternate-current motors are fitted 
with field coils spreading almost over the pole-pitch, 
and the pole is kept short, while neutralising windings 
are used to reduce the armature leakage. These devices 
(on aecount of the mischievous effect of magnetic leakage 
in alternating-current work) have had to be adopted by 
alternating-current designers, and those engaged in the 
design of continuous current machines would do well to 
profit by them. Harmful leakage in salient-pole alter. 
nating-current motors is reduced to a minimum. Useful 
leakage, on the other hand, has never been made much of. 
In the starting up of single-phase motors it has been 
utilised, as also it is the principle really involved in the 
repulsion motor. I wish to show that it can be quite as 
well employed in that modification of the series motor 


E 


Fic. 18. 
which I first suggested at a meeting of this Institution 


about 12 months ago. It will be remembered that after 
that meeting my suggestion was much criticised in the 
electrical Press, one gentleman first stating that such a 
motor would have low power factor, practically no torque, 
low efficiency, not really a series characteristic, etc., while 
afterwards he practically admitted that he did not under- 
stand the machine, and asked for a full theoretical 
explanation. 

t was my original intention to give to-night not only a 
full theoretical explanation, but also a full practical test of 
such a motor, but unfortunately, owing to the fact that the 
makers delivered the machine a month late and with a 
serious short on it, my test must be delayed for a few 
weeks. In the meantime I give the theoretical figures and 
advantages, which is most easily done by commencing with 
the semicircle diagram for a series motor. 

When the armature is locked, a plain series motor 
behaves exactly as a choking coil—i.e. if in Fig. 18, 
O A ‘represents the locked current for full terminal 
potential difference, then it also represents to a voltage 
scale the reactance drop in the motor, and AB at right 
angles to OA represents the resistance drop. OB is, 
therefore, the voltage to drive the current, O A, against the 
motorimpedance—thatis, the full motor potential difference— 
whilst OBA is the angle of lag of the machine current 
behind the applied potential difference. Releasing the 
armature and allowing it to run (still keeping the terminal 
potential difference constant) we have an E.M.F. set up in 
the armature windings practically in phase with the main 
field flux, but, like the resistance drop, opposing the 
armature current. This has the effect of reducing the 
current, O A, through the addition fof an E.M.F. in phase 


with the armature resistance drop, BA. Thus BA is 
increased to BC, and BCO still remaining a right angle, 
the current line, O A, has for its locus a semicircle upon 
O B as base. 

Reduction of О A to О С, of course, proportionally reduces 
the resistance drop, so that A moves on the semicircle 


ADB, whilst C traverses the semicircle BCO. Thus for 
any position C, to the current scale (fixed by O A as short- 
circuit current A B O as angle of lag given by the wattmeter), 


О С = current taken. 
To the voltage scale (fixed by О B = full terminal volts) 


О C = motor reactance drop. 
B D = motor resistance drop. 
C O = back E. M. F. 


Also, since output = back E.M.F. x current, it is 
= CDxCO, or proportional to the height of the per- 
pendicular from C upon O D—i.e., to СЕ. The torque is 
proportional to О C?. uL | 

Now, the diagram has to be modified in practice to take 
account of saturation and iron losses, but it is near enough 
to prove substantially that if (1) the resistance voltage be 
low (B D) and (2) the back E.M.F. be high (D C) compared 
with the reactance drop (C O), then the motor will be good 
both as to power factor and efficiency. (1) and (2) above 
are easily attained in practice by well-known means. Now, 
if having designed an ordinary series bipolar motor, such 
as that oun in Fig. 19, I apply to its top another limb 


Fic. 19. 


like Fig. 19a, properly wound, and attached to the mains, 
and if then I join the free end of the present field to the 
free brush, I shall have a motor whose main and leakage 
magnetic paths are in parallel exactly as they are in an 
ordinary induction motor, with these differences: (1) that in 
an ordinary induction motor the torque is produced by the 
main field and the rotor current, while here it is by 
leakage field and rotor current; and (2) that in an 
ordinary induction motor all the brake horse-power has 
to cross an air-gap, whilst here only part need cross it. 
These two points are well brought out in the change in the 
semicircle diagram. The new primary coil will have a 
very small resistance, and, consequently, at constant 
terminal volts the flux through it will be practically con- 
stant, and the magnetising current practically constan 
also. If the joints in the circuit be good, there is no reason 
why the magnetising current should be large, and we may 
diaw it as O G (Fig. 18); so that the total primary current 
is now O H (=G С). The flux across the air-gap will now 
be slightly increased, but also slightly shifted in phase 
away from О C towards G С, and so the torque still 
remains practically cc О C?. The power factor is changed 
from соз C B О to cos C G E, and the primary current 
from C О to C С. Otherwise the motor remains pre- 
cisely as before, excepting for the fact that we may 
wind the high-tension side for any voltage we please (and 
a very simple coil it is and we may regulate entirely 
on the low tension, which windings might be stocked for 
each size. Also this very change admite of possibilities of 


— — 


mproving the slightly reduced power factor and of 
immensely improving the commutation by altering the 
number of armature and leakage limb turns respectively. 
The armature self-induction is always a problem in high- 
tension motors, and it is this problem which affects both 
poser factor and commutation. 

Now the self. induction of the armature depends upon 


(the armature turns per pole)’. 


Thus a amall decrease of the turns produces a large change 
in the coetficlent of selt-induction, and hence also a large 
cange in power factor and much easier commutation. Or, 
to put this matter in another light, these motors may be 
brit with fewer poles than ordinary series motors for the 
same power factor. Of course, there is no difficulty about 
m :tipolar designs for this type of machine. 

The nearest parallel to the above motor in use at tho 
present day is the repulsion motor, represented diagram- 
mitically in Fig. 20. In this motor the short-circuited 
armature is fed through induction by coils A, while coils B 
provide the field flux. A and B are placed in series across 
the mains When the locked test is applied to such a 
motor, it is seen that the coil A is relatively non-inductive 
exnpare with the coil B, hence a phase displacement of 
fix takes place, setting up a rotating field somewhat 
umilar to the starting system of an ordinary single-phase 
induction motor; and, in order to take full advantage of 
thia a stator without salient poles, like that of an ordinary 
induction motor, must be provided. 


A 


B 
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A comparison of Figs. 19 and 19А reveals the fact that 
tor electrical circuits in series magnetic circuits in parallel 
are used, an additional confirmation of the principle just 
lad down. Also, we note that in Fig 20 not only 
basa flux at B to cross the air-gap, but also a flux at A, 
ю that the whole energy imparted to the rotor has to 
cross the air-gap. This is the secret of the low power factor 
obtained with repulsion motors. For the sake of clearness, 
we may compaie four motors with similar characteristics, 
as shown in Table VIII. 

TABLE VIII. 


— — — 
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Series motor 


Series motor Е Repulsion | Cramp 
= siniple witi motor motor 
° transforiners. ' i 
S:.ta le to voltage; Low only Any Any Any 
P werta tor vo... Good Good Fair Good 
. Aton .. .. Depending on Good Only good, Very good 
voltage | at syne. 
„FCC 1 1°75 1:1 1:25 
. 14 % 1 1°75 1:5 1:25 
E и wind ...... Very Moderately No Very 
Cot pe nastion coils No No No 


Yes | 
ren. ! 

[t is thus seen that for low voltages the simple series 
motor is best, while for high voltages my motor is best, a 
veniict which I hope shortly to be able to endorse by 
definite tests. 

I bave thus shown, I think, that the subject of magnetic 
leakage is one deserving of great attention, and I trust 
that the original work here set out may prove productive 
of much more on the same lines. It only remains for me 
to tbank those who have helped me in this work ; foremost 
among these stands Mr. Garner, whoee patience and capacity 
have contributed largely to whatever of interest the paper 
exhibita, My thanks are also due to Prof. Reynolds, the 
Technical School Committee, and the electrical department 
of the school. Alsoto Messrs. Wood and Browning, students 
of the school, who have willingly given me help, and to 


THE ELECTRICAL ENGINEER, JANUARY 18, 1907 


87 


—— — 


Messrs. Henry Simon, Limited, who have allowed me to 
borrow the machines seen here to-night. 


GLASGOW LOCAL SECTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


335 — 


Fuel Economy. 


The following is a report of the discussion on Mr. H. B. 
Maxwell’s paper on “Fuel Economy " which was taken on 
the Sth inst. 

Lord KELVIN, the chairman of the section, in a com- 
munication, expressed regret at his inability to be present 
owing to pressure of work. He should have liked very 
much to hear the discussion on Mr. Maxwell's valuable 
and important paper. Не saw no notice in the paper of 
the possible danger of explosion of the thermal storage 
such as that which had recently taken place at Greenwich 
with disastrous results. He hoped some information as to 
that accident, and suggestions for safeguards, might be 
brought before the meeting of the Glasgow Section when 
the paper was discussed. 

Mr. W. W. LACKIE (lasgow) (communicated): There are 
many points in this paper with which I agree, and there 
are many points with which I do not feel myself in agree- 
ment at all, At first sight it would appear as if Mr. 
Maxwell were of opinion that small plant will necessarily 
have a small load factor, but, as a rule, one finds that the 
reason for laying down а small plant is on account of its 
having а very much better load factor than some larger 
plant. One serious objection to the Lancashire boiler is 
the periodic reductions in the steam pressure which the 
insurance companies ask to make as time goes on, and this 
either means that the boiler has its power reduced or that 
you must go to considerable expense in overhauling the 
whole boiler. There is no such process as this to go 
through with a water-tube boiler. Many makers of 
mechanical stokers now advocate that by adopting their 
particular design of stoker smoke will be prevented, but I 
think Mr. Maxwell clearly points out that the only condi- 
tions under which smokeless combustion can be got are 
those in which the combustion chamber is of a correct 
design. It frequently pays to use a poor quality of coal, 
as for many hours in the day the boilers are banked. I do 
not look forward to the day when large boilers will not 
be supplied with a good chimney stack. Induced-draught 
fans have been installed in connection with all the 
chimneys in the Curporation electricity works, and have 
been found most useful in meeting sudden demands made 
upon the stations for supply at times of heavy fog. While 
a chimney may be “a machine for creating a draught,” it 
also performs the very useful function of carrying the 
products of consumption at a proper height into the atmo- 
sphere. In Mr. Maxwell’s sketch of an ideal boiler 
arrangement I do not think that a 4in. pipe is large 
enough for a 1,400-kw. set, nor do I think his arrangement 
of steam-piping by any means ideal. Large plugs of water 
could easily be carried over to the engine with the arrange- 
ment shown, and I consider the best arrangement is one 
where the branch is taken off the top side of the header 
and carried by means of a swan-neck bend into the separator 
of the generator. 

Mr. J. К. SrorHERT (Glasgow), in a communication, 
said it was generally agreed among engineers that boilers 
should be used for geuerating steam aud not for heating 
water, and in this respect thermal storage drums were 
useful but expensive accessories. It was agreed tbat 
these would store a quantity of heat proportionate to the 
size of the drums, and, while such storage might be useful 
where peak loads had to be dealt, the system did not offer 
апу commercial advantages. "Ihe saving obtained was not 
sufficient. to justify the capital expenditure which was 
incurred without increasing the capacity of the plant as a 
whole. Cities where all-day fogs had to be contended with 
could not depend on thermal storage. The figures given 
in the paper in this connection could not be accepted until 
they were contirmed by some independent expert. Per- 
sonally, he did not believe that the exceptionally high 
evaporations of etticiencies had ever been obtained. He 
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thought Colonel Crompton, Mr. Miller, and others had 
been misled. The chief engineer of the County of London 
Electric Supply Company (Mr. C. P. Sparks) informed him 
that he was unable to obtain any appreciable increase of 
evaporation beyond what was accounted for by the 
increased temperature of the water. At Marylebone they 
found thermal storage uscful in assisting them over an 
exceptional peak load. but they had not found any increased 
evaporation beyond the 10 to 25 per cent. which they 
expected. The safety factor of the plant was reduced 
by holding up а large body of water, the temperature of 
which would fluctuate according to the steam pressure. 
The results obtained from thermal storage had undoubtedly 
been greatly exaggerated, and he thought it would be very 
foolish of any engineer to adopt that system until reliable 
information had been obtained by some independent expert. 
He did uot think that many of the engineers in London 
who had tried therinal storage would extend the system. 
The author had struck the right idea in suggesting the 
taking of records of everything in the station, and the 
question of installing water-meters on each boiler might 
be mentioned. This had been adopted at Bankside with 
very satisfactory results in so far that the firemen working 
оп a bonus scheme were able to run their boilers con- 
tinuously under test conditions. The suggestion of 
measuring the air-pump discharge was also excellent, and 
he thought that every station should have some means of 
ascertaining at any moment the steam consumption of the 
lant. That could be done in the way suggested by Mr. 

axwell, but it should be pointed out to him that a 
straight slot, as suggested by him, would be useless, as 
the flow of water through a slot did not follow the 
straight-line law, and that to get an accurate measure- 
ment it would be necessary to have the opening in the 
form of an inverted V. This was also in use at Bank- 
side, and the readings were found to agree within 14 per 
cent. A float was taken from the tank and operated a 
mercury gauge in the engine-room, so that the switch- 
board attendants could see the total being discharged by 
their pumps any instant. That was entered on the 
quarter-hour reading sheet with the kilowatts, and the 
water per kilowatt stated every quarter of an hour. They 
were thus able to detect any serious increase in steam con- 
sumption. With regard to the question of stokers, it 
was a fact that all the central-station record coal costs 
were held by stations using chain-grate stokers, the 
lowest being Carville, following that Glasgow, and others. 
He did not agree with Mr. Maxwell as to the deposit 
of unburnt coal on the dumping bars. "That was quite 
unnecessary, and the maximum efliciency could be obtained 
by burning the coal out by the time it reached the tips 
of the bars. With reference to the CO,, some engineers 
were inclined to attach too great importance to obtaining 
a high figure. He thought it was generally accepted, 
however, by those who had made careful tests that it did 
not pay to go much beyond 12 to 12} per cent. With 
reference to the fixing of draught gauges on each boiler, 
that was generaly a good suggestion, and was necessary 
if the best results were to be obtained. He would suggest, 
however, that the draught gauge be fixed at the front 
door, which was easier seen by the fireman, and gave the 
draught over the fire. With regard to the important ques- 
tion of the purchase of coal, he thought the enyineer should 
buy British thermal units and not coal, but he would find 
very few coal contractors in Great Britain who would 
accept a contract of that sort. The best information in 
that direction was contained in the specitication drafted by 
the chief engiueer of the Rapid Transit Railway of New 
York (Mr. Stott). 

Mr. A. J. ABRAHAM (Cambuslang), in the course of a 
lengthy communication, said he did not think anybody 
could convey 2,000 tons of coal each year for any distance, 
including power and upkeep, for £20 per annum, as the 
author stated. Lancashire boilers supplied drier steam 
than either Babcock or Stirling boilers, though the latter 
with superheaters would give drier steam than a Lanca- 
shire without superheaters. On the other hand, super- 
heaters doubled the oil bill, and were liable to go for the 
engines. Babcock boilers without superheaters were apt 
to be a nuisance on account of wet steam. In regard to 


steam space, a Lancashire had a far bigger reserve than 
either a Babcock or Stirling water-tube. Mr. Maxwell 
said that mechanical stokers paid in all cases. He (Mr. 
Abraham) did not think this was the case in small boiler 
installations, say in a battery of three boilers. Takin 

into account wear and tear of the boilers, it was doubtfu 
whether greater economy could be obtained by the use of 
mechanical stokers. In Cambuslang he burnt dirty dross 
(at 5s. a ton delivered into the bunker) without smoke, and 
maintained an averaye of 10 83 per cent. carbonic acid in 
the flue gases. A good man stoker could force a boiler far 
better and more economically than a mechanical stoker. 
In their destructor flues they exceeded 12 per cent. CO, 
Mr. Maxwell stated it was impossible to stoke Lancashire 
boilers with bituminous coal smokelessly unless air is 
admitted over the fire at the door or bridge. They accom- 
plished that impossible feat every Sunday at Cambuslang. 
He was surprised that Mr. Maxwell made no reference to 
the use of oil. Mr. Abraham had made tests with crank- 
chamber oil at from 1s. to 1s. 8d. per gallon against 
valvoline at 2s. 4d. per gallon. He had found the more 
expensive oil the cheapest on the market. 

Mr. ROBERTSON (Greenock) said it was always a pleasure 
to see a man like Mr. Maxwell, who held definite opinions 
and expressed them whole-heartedly. For small installa 
tions he did not believe that mechanical stokers were best, 
although he agreed that for large batteries of boilers they 
were the right thing. Не found that in Greenock it cost 
him 2d. per ton of coal burnt to keep his mechanical stokers 
in repair. Economical results had undoubtedly been got 
with hand firing, as, for instance, оп board ship. He did 
not agree with Mr. Maxwell as to the chimney question. 
A chimney was necessary to convey the products of com- 
bustion to a height which would carry them clear of sur- 
rounding buildings, in addition to which the chimney, once 
erected, costs practically nothing to keep up. The saving 
referred to by Mr. Maxwell on account of using a fan was 
based on the assumption that the heat represented by 
the difference in temperature and outlet gases and atmo- 
spheric temperature could all be recovered. As the amount 
of water required was limited by the requirements of the 
boiler, and the temperature of the feed water must be limited 
by the temperature of the gases in the flues, it was not 
possible to take very much more out of the heat unless 
some system of air heating was introduced. The question 
of fuel economy could be overdone, and economy was 
sometimes got at the expense of reliability. 

Prof. JAMIESON agreed with the previous speaker that 
mechanical stokers were all right for a battery of boilers, 
but not necessarily economical or the best thing for one or 
two boilers. With regard to the question of fans for 
induced draught, these could only take the place of а 
chimney where the distribution of the products of con- 
sumption in the vicinity of the station did not matter. 
He knew no better set of rules for the testing of boilers 
than those laid down by the lustitution of Civil Engineers, 
who had a committee at present revising these rules and 
bringing them thoroughly up-to-date. 

Mr. Rowan (Glasgow) said he had nothing to add to the 
discussion. Не was anxious to hear what the defenders of 
thermal storage had to say about the accident in London, 
as he was contemplating the adoption of that system. 

Mr. RAPHAEL (London) said they must wait for more 
data regarding thermal storage before they came to any 
definite conclusion regarding it It had never been 
properly explained how high evaporative capacity was 
to be obtained. The question of risk due to thermal 
storage drums had becn alluded to. He had had ад 
opportunity of speaking to several engineers in London 
and he thought it was pretty well agreed that the accident 
at Greenwich had been due to a water hammer which 
weakened the tank at one point, and the weakest part under 
stress was the first to give. The whole matter was being 
thoroughly investigated, and, no doubt, fuller information 
with regard to the real'cause of the mishap would be forth: 
coming shortly. With regard to the question of specifying 
calorifie value of fuel, Mr. Shawfield, of Wolverhampton, 
had stated at а recent meeting of the Incorporated 
Municipal Electrical Association that he not only specified 
a standard in this respect, but he occasionally rejected coal 
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which did not come up to it He seemed to be very 
cnhdent about the working of the calorimeter, and had 
stated that he carried out the test in a very short time 
before the coal was delivered. The speaker said he would 
ike to know how such а thing really worked in practice 
D Mr. Maxwell do this, and how much coal had he 
refused ? Does he ever get another contract with the same 
frm again? [t was very pretty theoretically, but would it 
work in practice ? 

Mr. CREASY (Partick) said he was with Mr. Shawfield 
when the coal tests were carried out to which reference 
bul just been made. The test occupied less than half an 
bour. The chief trouble was to get the coal perfectly dry 
and perfectly ground. If the calorific value did not come 
upto specification the whole boatload was rejected after 
the second test, and the contract had since been renewed 
with the same firm. The tests generally came out pretty 
close, but they had had to reject one or two boatloads. 

Mr. BacsuaAWw (Glasgow) said he did not know whether 
it had been proved from actual figures that the water-tube 
boiler was safer than the Lancashire boiler. The reason 
why some people were against mechanical stokers was that 
with à mechanical stoker a boiler could not be overworked. 
It was the men who wanted four boilers to do the work of 
eight who objected to the mechanical stoker. He did not 
think, however, that an intelligent hand tirer could be beaten, 
and band firing was the right thing for one or two boilers. He 
bal been invited to the opening of an electric railway. and 
on the trial run, after they were about six miles on the way 
to their destination, the speed began to slacken. Some 
accident had bappened to the steam drive of the induced- 
draught fan. That was the great objection to these fans, 
and such accidents might still happen where the fans were 
eietrically driven. The company in question had since 
then built а chimney. With induced draught it was 
necessary to have a fan large enough to draw both the air 
and the gases contained in the coal through it, whereas 
with forced draught it was only necessary to have a fan 
large enough for the air without the gases. The cheapest 
kind of fuel to be got at the present time was undoubtedly 
gum coal, which was from 20 to 40 per cent. cheaper than 
the bituminous coal generally in use, and he thought engi- 
neers who served the public should keep that in view 
rather than seek for high economy with first-rate fuel. 
Mechanical stokers had done very well in Scotland, but he 
thought that it could be shown that they admitted a great 
deal too much air, especially when full load was not on, 
and at such times it would be found that the CO, was 
nothing like 12 per cent. Cutting off the air supply at 
the back end of the boiler would reduce necessarily the 
grate area and lower the rate of combustion. Mr. 
Maxwell made no mention of tbe ordinary Scottish 
marine boiler, with which efficiencies as high as 80 to 
83 per cent. could be got. With regard to a remark by 
a previous speaker, it would be interesting to know one 
uf the largest firms of shipowners in this country had 
in*taled mechanical stokers in one or two of their ships, 
with the result that the pounds of coal consumed per 
indicated. horse-power was at least 15 per cent. lower than 
anv publie record up to the present. 

Mr. CALDERWOOD (Glasgow) said that thermal storage 
m'ght be all very well where they had a fixed and con- 
Saut load, but he did not see what use it would be 
where there was a peak load to contend with. He 
thought the ideal method as regards choice of boilers 
woud be to have so many Lancashire and so many water- 
tube boilers. The former, though they took up more floor 
space, were quite as efficient and cost less for repairs, and 
were very easy to inspect. 

Mr. MAXWELL, in reply, said with regard to Mr. 
Eohertson's figure of 2d. per ton of fuel consumed for 
repairs on mechanical stokers, he (the speaker) had had 
chain grate stokers working in his boiler-house for three 
year& and he did not think they had cost 7s. for repairs 
ai'egether. The advocacy of no chimney in the paper v as 
haniiy to be taken literally, but there was a great difference 
between the iron chimney (which was all that was necessary), 
ousting some £60 or £70, and the huge structures which 
were commonly erected on 36 square feet of concrete. The 
cost of upkeep of a chimney might be nil, but the capital 


charges on it were a much heavier item than the charges 
for upkeep on fans. He did not think that water hammer 
accounted for the Greenwich accident, but he would prefer 
to leave that matter till further information was to hand. 
He had not found the slightest increase in oil consumption 
with superheaters. Forced draught was ditticult to apply 
where one had chain-grate stokers. He did not agree that 
gum coal was the cheapest to use. He used the most 
expensive “pearls” in the district, and found that that 
paid best in the long run. With gum the amount of 
clinker rose as high as 40 to 50 per cent. The radiation 
from thermal storaye vessels was quite negligible. 


————— ы 


THE MAINS ENGINEER. 
BY THE WORM. 


If you want a receipt for that startling phenomenon 
Known to the world as a mains engineer : 
Take all the world's heroes who e'er had a stockin' on— 
Put 'em all into a gallon of beer. 
The smartness of Chamberlain, flowered and monocled ; 
Suaveness of Balfour opposing a Bill ; 
The wonderful wisdom that Solomon chronicled ; 
Cheek of а Beecham when pushing his pill. 
The slippery nature of natives from Fiji ; 
The tongue of a bargeman exhorting his gee-gee ; 
The acquaintance of Wells with those far-fetched devices 
He uses in novels to give such surprises. 
(This for explaining the maxim. demand) 
Add the precision of Sousa's brass band. 
Take of these elements all that is mutable ; 
Mix 'em all up in a bath that is suitable ; 
Switch on the current—and on the kathode 
А mains engineer will take up his abode. 


If you want a receipt for this lectrical prodigy, 
Take the hard work of the bee as he toils ; 
The learning of Darwin, who wrote of zoo-ology ; 
Patience of Job as he counted his boils. 
The regular speed of a synchronous motor, 
Efficiency high of a tantalum lamp, 
The exquisite balance of steam-turbine rotor, 
And all that is good in the Art of the Amp. 
A bit of Professor, say Ayrton—a touch of him ; 
Little of Perry, but not very much of him; 
Something of Swinburne, of Mordey, of Snell, and 
A bit each of Patchell and Sparks and Duddell, and 
Plenty of jaw, as I guess you'll allow, 
Lots of conceit, as you've noticed, I trow., 
Take of these elements all that is mutable ; 
Mix 'em all up in a bath that is suitable ; 
Switch on the current—and soon will appear 
Somewhere or other A Mains ENGINEER. 
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INSTITUTION OF ELECTRICAL ENGINEERS, 


The following were elected at a meeting held on the 
10th inst. : 


. ile rn. —. JI. Christie, Corporation. Electricity Works, North-road, 
Brighton; G. Verity. 35, St. James's-place, S. W.; A. Paolo Zani, 
Messrs. Dick, Kerr, and Co., Limited, Strand-road, Preston. 

elssoctite Me ili. W. T. Calderwood, 75, Wat- rloo-street, Glasgow: 
H. P. Clausen, cure of American Electric Telephone Co., State- 
street, Chicago, III., C. S. A.; F. H. Corson, 58, Brantfell-road, 
Blackburn; Eng.-Lieut. L. W. Curgenven, R.N., Admiralty, 
Whitehall, S. W.: M. Cuthbert, Belize, British Honduras; C. E? 
Davies, Beaconsticld-terrace, Sandal, Yorks; L. De R. Du Verge, 
Borough Electrical Engineer's Office, Newport, Mon. ; T. S. Greene 
wood, 11, Lime-grove, Manchester: C. H. A. Hirtzell, 2, Grovee 
Park-read, Chiswick, W.: R. MeCourt, Viewtield, King Edward's. 
drive, Harrogate; L. P. Mell, © Arnwood,” Newton-road. Burton-one 
Trent; €. Mittelhansen, 19, St. Jolin's- park, Blackheath, S. E.; R. B. 
Mitchell, 75 Waterloo-street, Glasgow: R. Pohl, 22, Howard-street, 
Bradford ; G. A. Puente, 195, Sin Martin, Buenos Ayres; L. E. 
Каас. Alexandria. and Ramleh Railway Company, Limited. 
Alexandria, Egypt; S. Ransom, 4, Wyndham-erese nt. Junetion- road, 
N.; G. M. Robertson, De Beers Central Power Station, Kimberley, 
S. A.; С. W. Shepherd. Koval Holloway College, Engletield Green, 
5.0.; C. L. Sumpter, Woodcot, Beauchief, Shetield ; W. H. Ware. 
Fire Underwriters’ Association, Wellington, New Zealand; J. B, 
Windsor, Beresford,” Stubhington- avenue, North End, Portsmouth. 

dgsociates. —J, Gray, 12. Wellfield-avenue, Muswell Hill, Ху: 
C. L. Watson. Elliot Colliery, New Tredegar, near Cardiff, 
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TRAMWAYS: TWO SIDES TO THE SHIELD. 


The expectation of the youngster when he first sees an 
elephant is seldom fulfilled. His imagination has led him 
to expect something quite different, and he is disappointed 
accordingly. ОЁ oourse, much depends upon the imagina- 
tion. According to the men who always seek to disparage 
their own country—and its work—all things American or 
Continental are far and away superior to aught we have. 
Brains we lack—they are all abroad ; so it is with energy, 
initiation, and ability to transact business. We are never 
led to believe there is a fly in the American ointment— 
we are never led to think of anything abroad short of 
perfection. Yet, when all this tall talk is discounted, we 
find our friends across the sea have their successes and their 
failures very much as we do, and in many things they are 
glad to learn of us as we of them. When on Oct. 6, 
1829, Messrs. Rastrick, Wood, and Kennedy met to 
decide a competition of engines on the Manchester- 
Liverpool Railway, what did they expect! We know 
what engines they had in the competition, and how each 
succeeded or failed; that the prize offered was given to 
Stephenson's Rocket,“ and not to Braithwaite and 
Ericsson's * Novelty," though many outsiders preferred 
the latter to the former. Now, conceive, if it is possible, 
the position of those engines and the road upon which 
they ran with the engines and roads in common use but 
installed twenty to thirty years later. For example, what 
useful comparison could be made between the “Rocket” and 
the magnificent engines on view at the 1851 or 1862 
exhibitions. It will be agreed that the advances in engine 
and railway construction had during those years been rapid 
and continuous. If the writer inthe Liverpool Chronicle of 1829 
lived in 1860, he would have seen the fulfilment of his 
prophecy: “Let the country but make the railroads, and the 
railroads will make the country." The railroads had many 
difficulties to contend with, and they are better for it, so 
is the country. On the other hand, the tramways have 
many things in their favour. They use the public roads— 
more’s the pity. Their stations are not costly nor on 
selected sites, but everywhere where the traffic is thickest. 
They are often a nuisance, sometimes a convenience; but 
they are here, and likely to increase in number and in 
mileage, во we have to make the best of them. Tramways 
are of various types and times. The older installation 
must necessarily suffer in comparison with the new, but 
there are certain phases of organisation which, unlike the 
materials of equipment, should always be comparable, 
should always be of the best aud the most efficient; 
and it is of these things we wish to speak. For the 
most part our tramways are younger than those of the 
States. Here there is a double control, the efficiency of 
the one being comparable with that of the other. There 
the control is practically wholly by companies. Неге is 
the latest information relating to the result of control in: 
America: “Upon a track, old, worn, and out of repair, 
the саг tosses and pitches like a ship at sea, making a 
thunderous racket. It is filthy, unsanitary, reeking with 
germs, badly lighted, and would be uncomfortable even if 
it were only moderately filled. The employés being badly 
paid, badly treated, overworked, and underfed, are surly 
and indifferent. All the apparatus is antiquated and 
inefficient. The company cannot provide an efficient plant 
and at the same time pay dividends on that fraudulent 
stock. The ventilation is bad, the crowding is 
gross, bestial, and degrading, the enforced physical contact 
is vile. Yet these are the scenes that are enacted every 
weekday in almost every Amcrican city. In New York 
the street-car company operates fewer cars in 1906 than it 
operated in 1905, and carries more passengers and makes 


THE 


— — ———— 


ELECTRICAL ENGINEER, JANUARY 18, 1907. 


— ... ps a a БА ИРИНЕ ОА, — — — — — — — ĩ 


E 


— 


more money, and when the public complains, the managers | ought not to be supported; but the men who are really 
Waugh and inquire what the public is going to do about it." | desirous of acting in the best interests of the community, 
There is nothing like that in this country as yet, and we , aud of learning when they are ignorant, seem to us the 


may well ask ourselves in time whether the future will 
compare as favourably. From and to a cricket or a football 
match, no doubt, there does occur some crowding. It is 
rell known that the control by a company is by law 
generally terminable after a settled period of years, 
and it is but natural to imagine that the company 
will try to get as much profit out of the concern 
u is possible during the period when its control is 
uncballenged. The sanitary conditions of tramway cars 
are even now not over good, though very favourable when 


best class of representative. 


CORRESPONDENCE. 


' Ove man's word is no man's word, 
Justice nocas that buth be beard.” 


HOW TO FIGHT SOCIALISTIC LEGISLATION. 


SiR,—The short interval between the late autumn 
session and the coming session of 1907 barely gives us 
breathing time befure we are again flooded with vote- 


compared with. say, Chatham and Dover local trains. hunting measures contemplated, no doubt, by the Govern- 
This point of thorough cleanliness is not well understood | ment, plus the private members’ Bills that will be supported 
either by company or municipal management, and we fancy | or taken up by the Government. Knowing, then, as we 


much of the propagation of the fashionable influenza is 
because of insanitation in vehicles used for passenger гаће. 
As regards the employés, whatever may be the troubles 
on the other side, the municipalities here take the lead. 
The companies follow and must treat their employés 
equally. well, otherwise the occupation of those companies 
will son be gone. When we come to consider the whole 
question of tramway control, perhaps it is as well that we 
bae two contending parties, as each must emulate the 
other, and both are better for the comparisons. Surely in 
«me things, then, our rather casual methods of procedure 
lead to more sustained improvement. No doubt the 
quotation we have given of American practice will come as 
& shock to the sensitive susceptibilities of those who 
asime nothing electrical can be bad in that part of the 
world. 


THOSE ELECTIONS. 


Eisewhere we give room to a somewhat lengthy corre- 
spondence which really is of an electioneering character, yet 
which concerns the electrical industry. There is no known 
method of reconciling extremes, yet such views are always 
to be welcomed as showing the trend of thought in the 
minds of men. The extremist of either party, however, is 
incapable of judging correctly. On the one hand, his con- 
casions are drawn from premises that can exist only when 
a state of perfection is reached; on the other, the con- 
e'usions are merely an attempt to get as far away as 
posible from those of the other party. The highest stage 
of civilisation is where compromise all round is brought 
to a state of perfection. There is no conceivable 
tate in civilisation wherein one person or опе set 
of persons can act as if none other existed. So long as 
Individual action must interfere with other individual 
aruon, so long no individual can do exactly as he pleases. 
And these points are those upon which political and biassed 
parties always stick. They put forth their own views, 
which, as we have indicated, are almost always untenable 
The real road over which to travel is somewhere between 
the extremes. It is unfortunate that local politics have 
become party polities, for the local work із absolutely of a 
Don party character, usually restricted almost completely to 
tbe wants of the residents over a purely local area, and having 
[пе or nothing to do with other similar local groups. A few 
questions may have a bearing upon a limited combination 
of groups. From our point of view, then, the election 
efusiona have to be carefully considered, each, perhaps. 
containing matter with which we are fully in accord, and 
each similarly putting forward something with which we 
disagree. Under the party conditions existing the deter- 
mining factor should be, not the party, but the man. Is 
the man capable of reasoning and open to conviction? A 
cut-and-dried programme, to be followed whatever happens, 
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do from past experience, the trend of the policy of this— 
and, indeed, of all Governments since 1870—it would 
be well to inquire how far the administration of the 
day fulfils the object and dutics of Government. To 
what end do we pay our Secretaries of State £5,000 
a year? Is it to enslave us with inspectors and 
inspectresses, and hamper industry by restrictions on trade 
and labour, plus interference with contract, and the 
transfer of property, and property rights, from the less 
numerous to the more numerous voting classes of the 
nation! Or is it, as I have heard in bygone years a 
Liberal Attorney-General declare it to be, the primary 
duty of Government to maintain and secure our liberty 
and property of all kinds, including a Briton’s free right, 
using Lord Bramwell’s famous words, “to bestow his 
labour and his talents as seems to him best "—Aa right 
practically taken away by the Trade Disputes Act of last 
session? That Act now allows picketing that nced not be 
peaceful, and which сап only be met, in tho interests of the 
liberty of labour and trade, by the counter picketing of 
pickets—a course for which an efficient organisation 
already exists. 

Well, such being the primary duty of Government, it is 
needless, looking to the Sucialistic vote-hunting measures 
that have been passed, and not resisted by the so-called 
Opposition, both parties striving to retain or gain the 
support of the Socialist Labour Party, whose avowed 
object is the doing away with individual liberty and the 
absorption of property of all kinds into the hands of a 
Labour-governed State—it is as said, needless to inquire 
how far the two main parties in the State when holding 
the reins of power have fulfilled that duty. Their measures 
and actions give a clear and definite answer. 

Where, then, is there a remedy for this state of things 
to be found! To whom can we look?! The Duke of 
Devonshire will not, I fear, move. Lord Rosebery seems 
inclined to remain in his lonely furrow, from which the 
Seots Greys alone have been able momentarily to move 
him. Whither shall we turn? To whom shall we appeal? 
Why, to all true Britons who lovo liberty, who are in 
favour of private as against State-owned property, and 
who are prepared to stand by individualism with its endless 
chances of success in life, and resist the coming of the dead 
level of Socialism so repugnant to the feelings of free men. 
Yes! let all such band themselves together, irrespective of 
party, and strive by their votes to give effect to principles 
which all Governments know to be souud, but have not the 
courage to support. Meetings should be held alike in 
country and in town, and anti-Socialist defenco associations 
formed: that will steadily resist all Socialistic measures, no 
matter whence they come.— Yours, ete., : WEMYSS. 

Gosford, Longniddry, N.B., Jan. 15. 


LONDON COUNTY COUNCIL POWER BILL (1907). 


SiR, —May I be permitted to draw the attention of the 
manufacturers with works outside the London County 
Council area to the case, as it appears to me, from a West 
Ham point of view, which is practically the same as any 
other extra-metropolitan district where the manufacturers 
have settled, or are likely to settle. Briefly, this Bill 
seeks powers to acquire compulsorily the existing electricity 
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concerns of companies and local authorities in the county 
of London, and to acquire what the promoters think necessary 
of those undertakings outeide the county, and to compete 
directly with them for their existing aud future business. 

Absorption into London of Adjoining Boroughs and Munici- 
palities.—I think it is inevitable that if general electricity 
supply powers are given to the London County Council, 
these authorities, including West Ham, will be taken into 
London—in fact, it is already proposed by an influential 
section of the County Council. If they are not, there 
would exist the anomaly of a municipal trading concern 
competing with other municipalities engaged in the same 
business, and endeavouring to depreciate their property, 
in which they have put their money; but these under- 
takings, including West Ham, would have no voice or 
representation in the management of the competing 
concern. West Ham would appear to ‘be in a worse 
position than would have been the case had the Adminis- 
trative County of London Company’s Electric Power Bill 
passed through Parliament, because in that case competi- 
tion at unprofitable rates might have been to a certain 
extent limited by the demands of their shareholders for 
dividends; whereas in the case of the Loadon County 
Council there would exist competition with no limit to 
unprofitable rates, which would result in the freezing out 
of the existing electricity suppliers, because, apparently 
(vide tramways and steamboats), the County Council have 
no regard to balance-sheets or financial results. 

Immediately the existing suppliers were frozen out and 
their undertakings taken over at scrap value, the charge 
could be increased to a maximum, no competitor being in 
the field. I say, therefore, that competition or monopoly 
on the part of the London County Council is infinitely 
more dangerous than that which might be expected from 
such a wicked concern as a trading company. Suppose 
West Ham is taken into London—we would stay here for 
a bit, because many other important matters besides elec- 
tricity supply come into this question. West Ham is the 
largest borough adjoining London, and is entirely given 
over to manufacturing. It would be nothing less than disastrous 
to the manufacturers of West Ham if the district were taken 
into London. Because, immediately this happens, the very 
stringent and, in my opinion, absurd by-laws as regards 
buildings, smoke nuisances, etc., would come into effect. 

There are inevitably certain chemical and other trades 
that cannot be carried on without causing what might be 
interpreted by zealous puritans to be a nuisance, and the 
law of nuisance and buildings as interpreted by the London 
County Council would require the reconstruction of these 
factories, both in their method of operation and buildings. 
You, unless you are a railway company, will not be allowed 
to use an iron building or an iron smoke stack, or even а 
brick one unless of certain thickness, regardless of any 
special construction (such as the Alphons Custodis type, 
used all up and down the country), on account of its 
cheapness and strength. I do not think you will be 
allowed to use even ferro-concrete construction for your 
buildings, and if you want to increase the strength of your 
buildings by using steel columns instead of brick piers, you 
will be compelled ѓо use the same thickness of brickwork as 
you would if you had no steelwork. How many manufac- 
turers could bring their business into line with these 
requirements and still earn aliving? And, then, where are 
our workmen to find employment ? 

What is the sense of all this specious talk about 
improving London as a manufacturing centre when the 
authority, instead of doing all that is possible to encourage 
manufacturers to remain where they are, appears to rack 
its brains to create conditions which drive them out? Take 
a chemical factory, of which there are scores in West 
Ham. How can they afford to erect substantial buildings 
to house plant for a particular process which, by a freak 
or а new discovery in the trade, may be of scrap value 
to-morrow ? 

It is not the rates which drive manufacturers out of 
London, otherwise manufacturers would be leaving West 
Ham, and they are not. It is the creation of conditions 
which render impossible the profitable operation of factories 
liable to severe competition from the foreigner and the 
manufacturer who happen to be in an enlightened pro- 


THE ELECTRICAL ENGINEER, JANUARY 18, 1907. 


vincial town where the authority regards him and his 
employés as most desirable acquisitions to their community. 

ne word with regard to the rates of West Ham. It is 
admitted that they are high, but with careful administra- 
tion they are going down, and are bound to go down: 
(Note.—West Ham Guardians do not represent the 
borough, but the union comprising a vast area in Greater 
London, of which the borough is only a part.) And it must 
be remembered that, owing to the astonishing growth of 
the borough, the West Ham Corporation has Dad to do in 
18 years as much as a provincial town of normal growth 
has done in 100 years. 

This question of retention of factories has far-reaching 
effects. If the factories go, the employés go; and who is 
going to fill the thousands of artisans' dwellings in the 
borough! Where ere the customers coming from to keep 
the shops going? Where are the rates coming from? 
Numbers of factories have come recently and are coming 
out of London into West Ham. Why? Not because the 
rates are low, but because West Ham offers inducements 
and facilities which London does not. 

By the construction of one huge electricity generating concern 
for London the power users of West Ham are not going to 
get electric power any cheaper than they can get it from 
their own undertaking. Why not! Because in the first 
place, the scheme of the County Council provides for the 
purchase of about £14,000,000 worth of plant and buildings 
owned by the existing suppliers, which will, when bought, 
fall to the level of scrap value, thereby enormously inflating 
their capital expenditure. 

The Administrative Company were going to build their 
power station at a cost of about £10 per horse-power of 
plant installed, and then it was very ee they 
could with the enormous cost of distribution profitably 
sell at the consumer's terminals at а price below that which, 
for example, the West Ham Corporation is selling to-day. 
The capital per horse-power in the London County Council 
scheme will amount to nearer £100, and it is а moral 
certainty that with this initial burden remunerative low 
prices cannot be offered, apart altogether from the fact that 
the buildings and smoke stacks in the scheme of the 
Administrative County Company were to be of steel con- 
struction, whereas the London County Council could hardly 
have the hardihood to contravene their own by-laws. 

Can the ponderous organisation, administration, and red- 
tapeism of the London County Council lend themselves to 
the development of such a highly speculative business as 
electric power supply over so enormous an area? Imagine 
а gold-laced official interviewing a bone and fat boiler in 
Pudding Mill-lane, where the atmosphere is so dense that 
one has to swim through it, and informing him that as his 
requirements will entail an extension of 10 yards of cable, 
the permission of the County Council, on Form 141B, must 
be obtained before any further steps can be taken; or 
imagiue him offering an unbelieving manufacturer to equip 
his factory with motors on trial for six months, with the 
option of throwing the whole lot out if unsatisfactory in 
practice. But this kind of thing must of necessity be done 
if power business is to be obtained. 

Apart from all this, it has not by a very long way been 
proved that an immense electricity supply concern, operat- 
ing over a huge area, can sell at the consumer's terminals 
more cheaply than one of moderate size, serving a compact 
area. Admitted that it can generate rather more cheaply, 
this advantage is more than neutralised by the greatly 
increased expense of distribution over the large area that 
must be tapped to keep the large generating station going. 
I do not refer to the provincial power companies and large 
corporations supplying electricity to outlying hamlets and 
small towns, this is a totally cifferent business, because 
these small places could not expect a business of more than 
a few hundred thousand units per annum if they built 
their own power station, and the charge to their consumers 
would be prohibitive on account of the cost of operating on 
such a small scale. That question does not arise as regards 
London power supply, because here we have proposals to 
supply in bulk to aud to take over companies and local 
authorities’ concerns, several of whom individually have a 
business equal to that of the provincial power companies 
themselves. | | 
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The Administrative Company, whom the London County 
Council first opposed and have now imitated, relied largely 
on their experience with the Newcastle-on-Tyne Electric 
Power Supply Company. бо let us look carefully into this. 
This company is about the largest electricity supply 
eoncern in this country, but it only makes 5 per cent. 
gross profit upon its total capital, and allows the insignifi- 
cant amount of 1 per cent. for depreciation. This, to com- 
тепсе with, 18 not very bright, especially if one considera 
that the West Ham undertaking cannot declare a net 
surplus until it has paid 74 per cent. on its total capital in 
the form of interest and sinking fund payments. 

Newcastle's total cost of operation is ‘57d. per unit sold 
alittle over a halfpenny. If size and huge range of opera- 
tions are necessary to success, why can a small company 
: Prescot), with less than one-tenth of the business of the 
Newcastle concern, make a unit for under a halfpenny ; ог 
why can Salford, one of the much-abused corporations (like 
ourselves), with a business one-third that of Newcastle, 
make a unit at the same price as the latter; or a little 
corporation (Partick), one-eighteenth the size of New- 
castle, make a unit for 65d.] On the other hand, it costs 
Manchester, with an output of 40 million units, more than 
id. to make a unit. I say it has not been proved that a 
buge supply undertaking can sell a unit af the consumer's 
terminals cheaper than a smaller one with a compact area. 

Ате Manufacturers Crying Out for Cheap Power ?— say, 
emphatically, по: They аге not: This question of cheap 
power is a popular fetish brought into being by the exceed- 
ingly vague but attractive offers of the Administrative 
Company 8 canvassers of two years ago, offering to power 
users electricity at 1d. per unit and so forth. ‘These prices 
they would never get, but, at the same time, the promise 
brought a goodly number of well-wishers into the witness 
chair, and produced strings of petitions in favour of the 
Bill. From the promoters’ own proposed tariff of charges, 
if properly worked out, it was obvious that power would 
not te obtained much cheaper, if at all, than from several 
London supply concerns, and ccrtainly not as low as the 
mazmum charae of 14. per unit, which is now getting 
common in london, and has been charged in West Ham 
for some time past. 

Bat the fetish remains in the imaginative brains of the 
staff of the halfpenny Press and others who should know 
hetter, and they periodically emit a popular scream. Asa 
matter of fact, from the experience of our officials in inter- 
viewing the largest manufacturers in West Ham, cheap 
power is about the last thing they are thinking about. In 
many cases when electricity has been mentioned at prices 
varying from jd. to 1d. per unit, they have exclaimed that 
if they had the remotest idea of changing their power, 
ther could put in power gas and get 20 horse-power hours 
for 1d.: but power gas does not go in. If the manu- 
facturers were crying out for cheap power, they would, as 
business men, come to the existing supply concern, and 
fred out what it could offer them. Then, if too high, they 
could shout. But do we hear them shout? No! 

lt is true we are gaining ground very rapidly now with 
the large users, because we have many equipments we can 
show them, and by means of introductions from one to the 
other the department is full up with large orders for power, 
but it is а very ditferent state of things from that implied 
by the statement that manufacturers are crying out for 
cheap power. 

The London power problem is to be solved, not by the 
ereation of a huge generating station, but by parliamentary 
facilities for interchange and interconnection between the 
existing stations, thus setting free an enormous amount of 
spare and reserve plant, representing, at present, useless 
capital expenditure, and enabling the best situated stations 
V) take care of the bulk of the load and the less efficient 
ones to take the peaks. This would result in all-round 
economy and reduction of charges. Then when tbe 
present plant is worn out and written off, new power 
stations сап be erected by combination of the existing 
«срріеге of electricity outside the district. It is worth 
noting that the Board of Trade had before Parliament a 

Bill afurding the present electric supply undertakers 
laclities for interlinking in precisely the way indicated 
above, but it has most unfortunately again been dropped. 
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If the business had not been started, it might possibly 
have been right to commence with a large electricity supply 
concern for London, but it is too late, and cannot be done 
now without enormous loss to the ratepayers who own the 
present concerns, while it is practically impossible that any 
real advantages can come out of it to consumers. 

The capability of the London County Council to manage 
such an undertaking as that proposed comes into question 
in the light of the cross-examination of their experts during 
the hearıng of the proposals contained in their Bill of last 
year for the electricity supply of London. Among other 
absurdities they proposed was the employment of steam 
colliers to take coal to the projected generating station at 
Battersea. By using such large craft they would reduce 
freight, and they relied on this advantage to reduce the 
cost of coal per unit generated. It was pointed out to them 
by counse! for the opposition that such craft would have 
the decks level with tho parapets of the London bridges, 
while the keels would be stuck fast in the mud. 

Another point was that they proposed to generate and 
send through their cables a current at a pressure of 
6,000 volts ; this, remember, for the supply of all London 
and the outskirts, a radius of over 25 miles. Of course, it 
was gently pointed out to them that they would have to 
purchase a copper mine to do it. Even in our small way, 
for the Silvertown supply we have had to go up to 6,000 
volts to secure economical transmission of power. About 
20,000 volta. would be nearer the mark, as was kindly 
pointed out to them by opposing counsel. 

Ап elaborate table was prepared and put in, showing 
how largely West Ham would gain by taking power from 
the London County Council instead of continuing to 
generate forthemselves. This wasconclusively proved by our 
engineer to be a miscalculation, to put it mildly. Mr. Balfour 
Browne, K.C., counsel for West Ham, stated that the boot 
would be on the other leg, and that West Ham, by taking 
power from the London County Council, would be the 
loser to the tune of many thousands of pounds a year. 
This correction was accepted without any protest by the 
promoters. These are only three examples of many, but 
they are bad enough to show how carelessly the scheme had 
been brought out. That Bill—and the present one, too, as 
far as one can see—shows no originality whatever, merely 
wholesale appropriation of the ideas of the Administrative 
Company and other similar schemes for London power. 

Does it not strike one that there would be an enormous 
risk in investing millions of the ratepayers' funds in such а 
highly speculative and uncertain business, which must of 
necessity, if justice is to be done to those already in the 
business, be tremendously over-capitalised, and in which 
there is no experience to go by : and can anyone have any 
confidence whatever in the capability of the London 
County Council to design and carry out such а business in 
the light of what happened in the committee-room last 
year! Is it not better to leave the existing undertakings, 
who have had some experience in the matter, to develop 
their natural resources rather than crush them out and then 
attempt to raise one colossal undertaking on their ruins ! 

My apology for addressing you must be that West Ham 
has risked some £500,000 of the ratepayers capital in our 
electricity undertaking, and we have no mind to see, now 
that we have borne the burden and heat of the day, our 
undertaking swallowed up by the rapacious dragon of self- 
aggrandisement—the London County Council—and our 
manufacturers, if not ruined, at least despoiled of their fair 
remuneration, and our workmen driven to spend their 
wages in travelling daily to other districts if they are 
fortunate enough to find employment even then within 
reachable distances. My hope is still to see West Ham a 
free borough, not an unconsidered trifle in the carpet bag 


of the London County Council officialdom. 


As I stated at the commencement, the case of other 


tities, is similar to ours. Yours, etc, H. W. LITTLER, 


Chairman of the West Ham Electric Light 
and Tramways Committee. 


[We are not in agreement with the above letter, but are 


pleased to give prominence to the views of the writer.— 
Ep., E. E.] 


t 


districts, both metropolitan boroughs and outside autho- 
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STANDARD CARBON-FILAMENT GLOW LAMPS. 


The issue of the Engineering Standards Committee of 
the British standard specification for carbon-filament glow 
lamps is to be welcomed, although there is hope that 
metallic-filament lamps may replace the carbon type in the 
near future. This specification is the work of the sub- 
committee on physical standards under the chairmanship 
of Dr. R. T. Glazebrook, The committee included 
Commander Н. W. Richmond, R.N., and Mr. H. 
Wordingham, representing the Admiralty ; Colonel 
Н. C. L. Holden, RA, Captain A. H. Dnmaresq. 
RE. (retired Jan. 31, 1906), and Captain E. О. Henrici, 
R.E., representing the War Office; Mr. Martin I’. 
Roberts, representing the General Post Office; Mr. C. D. 
Taite and Mr. George Wilkinson, nominated by the Incor- 
porated Municipal Electrical Association; Colonel R, II. B. 
Crompton, C.B., Captain H. R. Sankey, R.E (retired), and 
Мг. А. F. Berry. Mr. Leslie S. Robertson, M. I. C. E., has 
acted as secretary, and Mr. C. Le Maistre, A. M. I. E. E., аз 
electrical assistant secretary. 

The question of standardising carbon-filament glow lamps 
was referred to this sub-committee in June, 1905. The 
sub-committee have had the assistance of official representa- 
tives of the Incorporated Municipal Electrical Association, 
and also of some of the members of the sub-committee on 
generators, motors, and transformers. At the commence- 


ment of their labours the sub-committee, through the 
courtesy of the manufacturers, obtained particulars as to 
the tests with which they were able to comply, and a con- 
ference was convened in November, 1905, upon the results 
of which a preliminary spccification was drafted. A second 
conference was held in April, 1906, at which the draft 
specification was discussed. At this meeting the manufac- 
turers desired considerable alterations in the specification, 
and a small sub-c »mmittec, consisting of Mr. I. W. Howell, 
Mr. E. А. Gimingham, and Mr. C. Wilson, was appointed 
by the conference of British glow lamp manufacturers 
(Mr. T. J. Grainger, chairman) to confer with the sub- 
committee, and the specification now issued is the result of 
this co-operation. At the request of the manufacturers, 
the sub-committee desire to suggest that this specification 
should not come into general use before July, 1907. The 
sub-committce express their appreciation of the valuable 
services rendered by the manufacturers' sub committee. 
The specification, which is the outcome of a great deal 
of work, contains technical provisions only such as can be 
well incorporated in a commercial contract. The standard 
of light adopted is the 10-c.p. Vernon Harcourt pentane 
lamp at the National Physical Laberatory. Secondary 
standards for the tests described will be suitable carbon- 
filament glow lamps certified to be in accordance with the 
standard. The gauges for determining the dimensions of 
the lamp cap are fully described in the specification, and 
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TABLES OF 


1. 2. 


STANDARD RATING AND LIMITS. 


10. 11. 19. 
STANDARD RATING. IuptvipvAL. Limits, АУЕВАСЕ Limits. 

Table ү; seful Waris. 

and | s PER 
iden NL CBE US soon М.Н C. v. 

letter! HOUTA. M. II. C.] wo tos: Watts Standard Candle Power.| Total Watts. Candle l'uwer. Total Watte. Liurrs. 

Efficiency 

27 to 98 
. 26 „ 38 
(A) я 26 , 36 
= 26 „ 36 
26 , 36 
N чо 312 2900 7 to 9 28-1 to 343 74 to 86 2391 to 333 X2 to 4-6 
12 480 456 4350 1105 „ 13:5 | 411 , 501 | 111 „ 129 | 424 „ 488 | 31 „ 45 
i 400 220 16 370 59:3 5800 14 „ 18 54:5 639 | 1475 „ 1725 | ^63 „ 691 | 31 „ 43 
20 380 95:0 9100 22 , 28 874 „ 1026 233 ,, 268 903 „ 997 32 „ 44 
32 3°80 121:6 11600 28 „ 36 1119 , 13813 29:5 „ 3495 | 1156 , 1276 32 , 44 
8 $76 30-0 5800 7 to 9 27 to 33 74 to 86 27:9 to 321 31 to 44 
12 3:60 43:2 8700 105 , 18:5 389 „ 475 111 „129 402 „ 46:2 30 , 42 
(с) 500 110 16 3°50 9670 11600 14 .. 18 51˙5 „ 605 1475 „B 17°25 | 532 „ 388 30 , 40 
25 3:60 90:0 18200 22 „ 28 828 „ 972 | 932 „ 268 | 855 „ 945 | 31 „ 41 
32 :j:60 115:2 29200 28 „ 36 1060 , 1244 29:0 „ 34» 109:5 „ẽ 1209 31 „ 41 
8 4°50 36:0 25800 7 to 9 32:4 to 896 74 to 86 33:0 to 385 37 to 53 
12 4-90) 50-4 8700 |105 „ 135 | 454 „ 554 | lll „ 129 | 469 „ 539 | 35 , 49 
(D) 800 220 16 410 65:6 11600 14 , 18 604 „ 70:8 14-75 „, 1725] 624 „ 688 о „ẽ 47 
| 25 435 106:2 18200 22 „эң этт „ẽ 1147 | 233 „B 268 |1009 „ 1115 | 396 „ 49 
32 4:25 136:0 23200 28 , 36 1252 „ 1468 295 „ SHO 1292 142:8 36 49 


• А variation in these Standard Voltages of + 10 f is permitted, as stated in tho Corumittee's Ecport No. 17, published in July, 1904. 
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standard gauges for this purpose are in the custody of the 
ges certified to 

the specifica- 
tion. the useful life of а carbon-filament glow lamp is defined 
аз the time taken for the mean horizontal candle-power of 
tbe lamp to drop 20 per cent. from its standard value when 


National Physical Laboratory. Limit gau 


be in accordance with these will be issued. [: 


run under standard conditions. 


The ctficieney of а lamp is defined ns the number of watts 
the lamp dissipates per mean horizontal candle-power. 
Lamps of 8, 12, 16, 25, and 32 mean horizontal candle. 
power are standardised for the pressures of 110 and 220 volta. 
They are divided into two classes, having a useful life 
All lamps are to be 
marked with the standard mean horizontal candle-power, 
the voltage for which they are supplied, and a reference 
letter which denotes the etlicieucy of the lamp. Of course, 
The 
specification then goes into the tests to which lamps shall 
be subjected. These are classed under seven different head- 
ings, as follows: (1) size, workmanship, and uniformity of 
shape (mechanical defects); (2) insulation; (3) vacuum; 
(4) initial candle-power; (5) watts per mean horizontal 


respectively of 400 and 800 hours. 


the trade mark of the manufacturer will also appear. 


candle power ; (6) total watts ; (7) life tests. 


The tests will be taken on at least 5 per cent. of the 
lamps in the consignment, and the failure of one-tenth of 
the lamps to pass under the first three headings will result 


If 
onetenth of these fail to pass, the whole consignment will 


ina further trial of 5 per cent. from the consignment. 


he hable for rejection. 


The tests for mechanical defects are designed to reveal 
loose caps and other defects in capping or mounting, lack 
of continuity in circuit, discoloured bulbs, and spotted 
For evenness of filament the lamps will be 
tested by being subjected to approximately 40 per cent. of 


filaments. 


their standard pressure, and viewed in this condition. 
The general form and size of the cap will be tested by 


limit gauges. The insulation resistance between cap and 
filament taken at the manufacturers’ works must not be 
The vacuum trials will be made 
at the manufacturers’ works, and the details of this are not 
The lamps which have passed the initial trials 


less than 1,000 megohms. 


specified. 
wil be tested for their candle-power, efficiency, and total 
watts. If 90 per cent. of the selected samples do not come 
within the individual limits in the annexed tables, and the 
average fall within the average limite, the whole batch will 
be liable to rejection. The following are approximately 
the limits allowed in the tables: mean horizontal candle- 
power—individual limits, + 124 per cent.; average limits, 
+ 8 per cent.: total watts—individual limits, + 8 per 
cent., average limits, + 5 per cent.; watts per mean 
horizontal candle-power limits, + 16 per cent. 

The specified test for useful life provides that not less 
than 5 per cent. (never less than five lamps) of those lamps 
teste] shall be selected for testing for maintenance of 
candle-power, those lamps being chosen which most nearly 
approach the standard in mean horizontal candle-power 
and total watts given in the annexed Tables A, B, C, D, 
Columns 4 and 6. These lamps shall be run on a circuit 
in which the excess of pressure during the test does not 
exceed ) per cent. The axis of the lamp during this test 
shall be inclined at an angle to the vertical not exceeding 
Sidley. The pressure on each lamp shall be so adjusted 
that. at the commencement of the test, the lamp is burning 
at its standard efficiency. The test shall be at an end when 
the mean horizontal candle-power shall have dropped 20 per 
cent. from ite standard value. 

Measurements of mean horizontal candle-power and 
current shall be taken at intervals of not more than 100 
bours during useful life. The first measurement to be taken 
at the end of approximately 50 hours in order to determine 
the point of maximum candle-power. ‘The result shall 
be plotted in such a manner that the average total candle- 
power hour area during useful life may be computed. This 
shall not include any area which is cut off by a line 64 per 
cent. above the standard candle-power. The average total 
candle-power hours during useful life shall be not less than 
90 per cent. of the ш figures, otherwise the entire 
bitch from which the lamps have been selected shall be 
able to rejection. The ratio of mean spherical candle- 
power to mean horizontal candle-power shall not be less 


than 0:8, and in computing the mean spherical candle-power 
the light cut off by the cap shall not be included. Lamps 
burning at a higher etliciency than given in the annexed 
tables may be accepted as standard, but in this case the 
limits of variation in etliciency and total watts shall be the 
same percentage as those given above, and on life tests 
the lamps shall be run at their nominal rated efficiency. 

In an appendix to the specification the following 
maximum dimensions are recommended : for lamps up to 
16 c.p.—over-all length 4gin., diameter 2gin.; for lamps of 
25 and 32 c.p.—over-all length 5in., diameter 2g in. The 
surfaces for contacts should not be less than 0:451п. long 
or more than 0 20in. wide. 

Where lamps are tested for maintenance of mean 
horizontal candle-power at constant pressure instead of for 
standard efficiency, the standard to be adopted is 75 per 
cent. of the average useful life and candle-power hours. 
Thus the standard useful life of lamps so tested will be 
300 and 600 hours respective'y for the two grades. The 
full specification can be purchased from the Engineering 
Standards Committee, the published price being 5s. 


FORTHCOMING EVENTS. 


Кнїздү, JAN. 18. 


Northampton Institute Engineering Society. At 7.30 p.m., at 
Northampton Institute. River Steamboats, " 


Institution of Mechanical Engineers. — At 8 p.m., at Storcy's-yate, 
St. James's Park, Westminster, 8. W., adjourned discussion on 
t Lighting of Railway Premises—Indoor and Outdoor," by Mr. 
H. Fowler. Paper to be read and discussed, '* Eighth Report to 
the Alloys Research Committee on the Properties of the Alloys of 
Aluminium and Copper," by Prof. H. C. H. Carpenter and Mr. 
C. A. Edwards. 


Royal Institution of Great Britain.—At 9 p.m., ‘‘ Fifty Years of 

Explosives," by Sir Andrew Noble, Bart. 
SATURDAY, JAN. 19. 

Junior Institution of Engineers. —At 2.50 p.m., visit to Royal 
Naval College, Greenwich, for inspection of new engineering 
laboratory. 

Glasgow College Technical and Scientific Society. —At 7.30 p.m., 
at the College, George-street, ** The Development of the Alternat- 
ing-Current Motor,” by Mr. W. Benison Hard. 

Institution of Electrical Engineers. —At 10 a.m., students’ visit 
to the India Rubber, Gutta Percha, and Telegraph Works, 
Limited, Silvertown. 

Monpay, JAN. 21. 

Armstrong College Engineering Soolety.—4At Armstrong College, 
Newcastle-on-Tyne, * Insulation Applied to Electrical Engineer- 
ing," by Mr. O. J. Williams. 

TUESDAY, JAN. 22. 

Institution of Electrical Engineers (Manchester Local Seotion). 
At 7.50 p.m., at the University, ‘Gas Power Plants," by Mr. 
C. E. Douglas. 

Institution of Civil Engineers. —At 8 p. mi., at Great George-street, 
‘‘Tuternal-Combustion Engines for Marine Purposes," by Mr. 
James Tayler Milton. 

WEDNESDAY, JAN. 23. 

Society of Arts.—At 8 p.m., ordinary meeting, The Isthmus of 

Panama," by Mr. Philippe Bunau-Varilla. 
THURSDAY, JAN. 24. 

Institution of Electrical Engineers.— At 8 p.m., at Great George- 
street, Westminster, “ Investigations on Light Standards and the 
Present Condition of the High-Voltage Glow Lamp," by Mr. C. C. 
l'aterson. 

Institution of Civil Engineers (Newcastle Association of 
Students — At 745 p.m., at the Neville Hall, Neville-street 
“The Extension of a Graving Dock on the Tyne,” by Mr. E. Box. 

Royal Institution. —At 5 p.m., at Albemarle-street, W., “ Explora- 
tion of the Atmosphere, by Dr. W. N. Shaw. (Lecture II.) 


FRIDAY, JAN. 25. 


Institution of Civil Engineers (Students' Section).—At 8 p.m., 
‘* Alternatiug-Current Commutator Motors," by Mr. C. A. Ablett. 


Royal Institution. —At 9 p.m., at Albemarle-street, Piccadilly, 
“The Guildhall Library," by Mr. C. Welch. 


Northampton Institute.—Mr. E. Spicer, J.P. (chairman of the 
London County Council), distributes tlie prizes and certiticates at 
the annual conversazione. 


Physical Society.— At Royal College of Science, Imperial Institute- 
road, South Kensington, © The Strength and Behaviour of Brittle 
Materials under Combined Stress, by Mr. W. A. Scoble; “A 
Npectropliotometer," by Mr. F. Twyman: „ Photographs of 
Electric Sparks," by Ми. K. J. Tarrant. 
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325-Н.Р. AUTOMATIC CRANE CONTROLLERS. 


The illustrations below show the details of three very 
large crane controllers built for Messrs. Craven Bros., 
crane makers, of Manchester, by the Adams Manufacturing 
Company, of Bedford. 


Fic. 1.—The Master Contr lier (Adams Mannfacturing Co.). 


These controllers are intended for use with 325.b.h.p. 
series motors driving large cranes in a Sheffield steelworks, 
aud are intended to ‘handle white-hot steel ingots of 
120 tons weight with lightning rapidity. They have been 
arranged for operation by means of a master controller, as 
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F10. 2. — View of the Contactora for Controlling а 325-b.h.p Crane Motor. 


shown by Fig. 1, which simply makes and breaks the 
control circuits of the large contactor switches, which are 
mounted on a panel, as shown in Fig. 2. As the master 
switch is only called upon to handle the solenoid currents, 
which do not exceed one ampere, the wear and tear on the 


contacts of this controller is practically negligible. 


It will be observed that the contactor switches them- 
selves are of exceedingly robust construction. Each of 
them is capable of dealing with a normal current of 
1,200 amperes, or an emergency current of 2,000 amperes, 
quite easily. This will readily be appreciated when it is 
observed that the circuit is always broken within a fire- 
proof chamber, the walls of which are formed by the 
pole-pieces of the series-wound magnetic blow-outs. The 
regulating resistances are of the standard “Igranic” con- 
struction, as designed for resistances of large bad чем 
capacity. They consist of cast-iron grids suppo on 
steel rods, but insulated therefrom by mica and porcelain. 

Taking the steps of the controller in order as used for 
hoisting, when the master controller is moved to the first 
position the motor is connected in such a way as to provide 
a very efficient electric brake. In this position the brake 
solenoid is not excited, so that the brake also remains on. 
On the second position the motor will be connected so as 
to give a speed of about 50 per cent. below normal, and a 
relay will operate to excite the brake solenoid and release 
the brake. The small contactor for making the brake 
solenoid circuit is shown on the left-hand bottom corner of 
Fig. 2. In the third and succeeding positions on the 
hoisting side the arrangement will be the same as in the 
second position, but will be such as to give an increasing 
speed until the motor will be directly connected across the 
lines without any external resistance in circuit, this arrange 
ment being obtained by the closing of certain of the 
contactor switches, the rest remaining open, and the 
selection of the solenoid circuits being made by the master 
controller. 

When lowering in the first position of the master con- 
troller the brake solenoid is energised and released, and the 
motor is connected in such a way as to give a very low 
speed regardless of the load. In the second and third 
positions increased speeds are provided for. These sections 
of resistance being sufficient to give a very low lowerin 
speed for placing heavy weights in position without shook 
or jar. In the fourth position the motor is placed across 
the lines with all resistance in circuit, and in the remaining 
positions this resistance is gradually cut out until the motor 
is directly across the lines. 

The cranes have been designed to handle a load of 
120 tons at a speed of 20ft. per minute, while the rheostatic 
control is provided to give a speed down to 10ft. per minute. 
These controllers are, we understand, the largest of the 
kind ever built in this country. The largest like apparatus 
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supplied for crane or ship derricks, and céiitrolled on similar 
lines, were three 80-h.p. controllers regently supplied for 
operating large derricks in connection’ with shipyards in 
Japan. The Adams Manufacturing Company are to be 
congratulated on the completion of this order, the extent 
of which can be appreciated from a glance at Fig. 3. This 
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shows the whole of the contactors and the three master 
controllers. 


NEW INCANDESCENT LAMPS.* 
BY J. SWINBURNE, F.R.S., PAST-PRESIDENT. 
(Concluded from page 29.) 


Silicon. —In the early days of the carbon lamp silicon was 
regarded as a possible rival, and some work was done on it. 
1 do not know the result. The tetrachloride of silicon is a 
volatile liquid. I remember trying to deposit silicon on 
carbon filaments about 20 years ago by heating them elec- 
cally in an atmosphere of gas and silicon chloride, the idea 
being that the hydrogen of the gas would take the chlorine, 
and the carbon would get coated with silicon. I got no 
resulte. Much work has been done on these lines since, 
but I have not heard of any satisfactory result; and I have 
no reason to suppose they made better lamps than pure 
carbon. Of course, silicon deposited on carbon might form 
acosting of silicon carbide. Carbides were not in fashion 
in those days, and it never occurred to mo to look for 
them. Some years later a great deal of work was done on 
deposition of silicon from the chloride by Langhans. In 
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oid days silicon was not a familiar substance, and, even if 
vou made it, there seemed to be no way of making it into 
tuaments. Now it is a commercial article. But this does 
not help us much, as, according to modern authorities, it 
is fusible at too low a temperature to be any use in this 
connection. 

Vawylium.—This seems a likely metal, but the fusing 
point is not at present known. It is not expensive. 

Хит. Very little is known about the physical pro- 
perties of this metal. It probably resembles tantalum 
pretty closely. 

Dvlytui.—This has been separated into prazeodymium 
and neodymium by Welsbach ; so the melting point of 
1:]ymium, if determined, would only be that of an alloy. 
L'.Jymium can only be separated into its elements by very 
i". and tedious fractionation, and it is, therefore, prac- 
tally impossible to get the metal pure enough to have а 
deb melting point. 

Гама is an exceedingly hard metal, and in its pure 
“tate is ductile. I do not know that anyone knew it was 
iictile before Messrs. Siemens and Halske’s chemists 
tacxled the matter. It was generally known as a powder 
oily. [t has a specific resistance of 16:5 microhm centi- | 

* Paper read before the Institution of Electrical Engineers, Jan. 10. | 
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metres cold, or about 85 at the tomperature of a lamp. 
It has a high tensilo strength—namely, 95 kg. per square 
millimetre, or 59 tons per square inch. It 1s drawn into 
wires of 0'05mm. down to 0:035mm. ; the large wire gives 
25-c.p. lamps оп 110 volts. Such a lamp has a filament ob em., 
or on, long, and 1lb. of tantalum will make 20,000 of 
these lamps (Böhm). The tantalum is melted in an electric 
arc or furnace, and the ingots are heated red, and 
hammered into sheet, and the sheet is drawn down into 
wire. Whether it is drawn plain, or by a special method, 
there is no information. The metal is so hard that a diamond 
drill, run at 5,000 9 for three days and three nights 
without stopping, only made a depression of ]mm. or so, 
This experiment has been quoted а good deal, but one 
would like to know the state of the diamond drill. It may 
have lost its teeth in tho first half-minute. Messrs. Sicmens 
and Halske intend to make various uses of the marvellous 
properties of tantalum, and we will probably soon have 
tantalum pens, drills, cutting tools, unoxidisable springe; 
and other desirable objects. Messrs. Sicmens and Halske 
do not recommend thcir lamp for alternating currents, and 
it cannot therefore be as good as on dircct-current circuits ; 
but it runs on alternating currents very well, though 
perhaps not as long. On the other hand, it is said that 
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Fio. 3, —Group of Apparatus supplied by the Adams Manufacturing Co. for Automatic Control of Three 525-h. p. Crane Motors. 


the alternating current alters the physical nature of the 
wire, rendering it brittle, so that it breaks, not by fatigue, 
but by any slight shock it happens to get. The Nernst 
lamp has shown peculiarities iu this connection. Some 
glowers will run with direct and not with alter- 
nating currents, and some with alternating only. 
Direct-current glowers also go wrong if the poles are 
changed. These mysterious properties of the Nernst do 
not seem to have anything to do with the behaviour of the 
tantalum lamp, however, but, all the same, there may be 
something in common. It is said that the makers have 
now overcome the aversion of tantalum lamps to alter- 
nating circuits. I have heard of tantalum lamps running 
on the County of London alternating circuits for over 
600 hours with no failures. The makers attribute the 
breakages to the trembling action due to the repulsion of 
the wire near the bends. ‘This will most likely be overcome 
by making the zigs and the zags so that the wire does not 
come close to itsolf. At present they are very acute angles. 
The wires are often in movement through a sort of Tie cobran 
rocker effect at the points of contact of the wire with its 
numerous supports. 

Chromium is largely used in making chrome steel, but the 
metal itself is not often seen. It can be reduced from ite 
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oxide by aluminium. Its melting point seems to be high. 
I know of no work done on chromium filaments. 

Molybdenum is very similar to tungsten, and unless the 
melting point is lower than that of tungsten we shall 
probably soon have molybdenum lamps. The trioxide (the 
anbydride of molybdie acid) is volatile, and might, there- 
fore, be used for deposition of molybdenum on a carbon 
filament, so as to replace it. 

Tungsten is a very hard and brittle metal, which is sold 
in the form of a black powder, or as ferro-tungsten. It was 
for a long time considered infusible, but the electrical 
furnace showed, of course, that it could be melted. The 
powder is difficult to squirt, even mixed with a good deal 
of tragacanth. Kuzel has invented what seems to be an 
admirable way of getting over the difficulty. He gets the 
tungsten in the form of an exceedingly fine powder by 
employing a method that was used by Bridig for getting 
what is known as colloidal platinum. An arc is made 
to play under water between tungsten electrodes, and 
this is said to produce a finely-divided form of metal. 
This is colleeted and worked up into a stiff enough 
paste, and squirted. Tungsten is not an expensive metal, 
so the only cost is in making the filaments. Whether the 
filaments of this paste can be squirted so as to be fine 
enough for 200 volts, will be a matter for the future to 
decide. There have been processes proposed or worked in 
which carbon is heated in a vapour of a volatile tungsten 
compound, such as the trichloride, or oxychloride, in the 
presence of hydrogen. If the reduction in the case of a 
chloride is due to the hydrogen, thus involving no axida- 
tion of the carbon, a filament must be obtained of carbon 
coated with tungsten, or of carbide of tungsten; but if 
there is any oxygen involved in the reduction, as in the 
case of the oxhychloride, the carbon is burnt out, and the 
result is a filament of tungsten. 

Uraninm.— It is doubtful if the melting point is 
sufficiently high. 

Ruthenium is like osmium, but is said to fuse at a slightly 
lower temperature. 

Palladium is the most fusible of its group, and is, 
therefore, uscless for lamp filaments. 

Osmium is a crystalline metal which cannot be drawn 
into wire. It is very hard, scratching quartz. The 
Welsbach osmium lamp is said to be made by making 
a paste of finely-divided osmium and an organic binding 
material and squirting it. The filaments are then baked 
and heated electrically to a very high temperature to 
eliminate the carbon. The osmium lamp so far produced 
is for low pressures, as might be expected, but it has a 
very high efficiency. Making lamps of osmium must be 
an exceedingly difficult matter, or, at any rate, the problem 
of how to make them must have been very troublesome 
to solve. Apart from the metal being very hard and 
infusible, it oxidises in the air if very tine, though this 
oxidation does not take place if the fine powder has been 
heated to a high temperature. The peroxide of osmium 
formed is very poisonous. It gives off enough vapour at 
ordinary temperatures to give much trouble, and especially 
to injure the eyes very seriously. This oxide might be 
used for replacing a carbon filament with osmium. No 
doubt that has been tried. The osmium was, I think, the 
first of the new metal lamps, and was invented by Auer 
von Welsbach. It is made up to 75 volts with 40 candles 
by the Vienna firm, now the Westinghouse- Metallfaden- 
Glihlampfabrik, but 100-130-volt lamps of only 32 candles 
are supplied by the General Electric Company of this 
country. The rated efficiency is 0:8 candle per watt. The 
osmium wire is said to be as small as 0:03mm. diameter, 
which is rather less than the finer tantalum wire. There 
is some doubt whether the lamps known as osmium are 
made of osmium or an alloy of osmium with tungsten. 
Tungsten is a curious metal. and it is not very easy to 
get into alloys, but it may alloy with osmium perfectly 
for all I know to the contrary. 

Iridium is a very hard and brittle metal. Iridium lamps 
are being studied by Gulcher. He makes a paste with an 
organic binding material, and squirts it. The filaments are 
then heated electrically until the carbon is burnt out, and 
some particles of metal have sintered together. This lamp, 
like other metal lamps, labours under the disadvantage of 


being only for low pressures. It would seem that squirted 
metal filaments are less likely to be made fine than those 
made from drawn wire. 

The carbides of the various elements remain for discussion. 
It is difficult to know which have high enough melting 
points. A great many are said to be transparent, and are, 
therefore, non-conductors. Among these are the carbides of 
aluminium, cerium, lanthanum, lithium, silicon, thorium, 
and yttrium. A great many decompose water, or are acted 
upon by the moisture of the air. This would make it very 
difficult to make lamps of carbide of aluminium, barium, 
calcium, cerium, glucinum, lanthanum, lithium, manganese, 
strontium, or uranium. Among the possible carbides left 
are those of boron, chromium, molybdenum, silicon, 
titanium, and zirconium. I do not know anything about 
the carbides of palladium, tantalum, or tungsten. It will 
be asked, what will be the effect of these new lamps on 
the industry? In the first place they will increase the 
output of stations, just as machinery increases labour. But 
there is more difficulty in foreseeing the result of high 
efficiency hampered with low pressure. A probable solution 
is that people will gradually take to using large lamps 
taking the same pressure and about the same power as 
carbon lamps, but giving, say, four times the light. 

As to the lamp-making industry, one might prophesy 
without much danger that the present makers will merely 
alter their manufacture and make metal lamps. These will 
pay inventors better, because the existing makers have their 
commercial organisations and their facilities for distribu- 
tion. Besides, all the works except the parts devoted to 
making the filaments will be available. It is possible new 
works will be set up to make filaments, and that the lamp 
makers will buy the filaments and make them up into 
lamps. There are so many possible ways of making metal 
filaments that it is doubtful whether large monopolies can 
be secured by patents; and itis much more likely that most 
of the present carbon lamp makers will work out particular 
processes of their own, and will put their own metal lamps 
in the market. 


DISCUSSION. 


Prof. J. A. Hacker, who opened the discussion, spoke as 
tollows: It would be possible to say a good deal on this very 
suggestive paper of Mr. Swinburne's, but I will endeavour to 
strictly limit my remarks. Mr. Swinburne very justly com- 
plains of the lack of physical data regarding a great number of 
the bodies he is dealing with, but he shows us how to make the 
best possible use of those we have by utilising Mendeléet s 
periodic system. He shows a diagram giving the melting points 
of many of the elements on the absolute scale. For some time 
I have been interested in the physics of high teniperatures, and 
have gradually been accumulating material for a paper on the 
melting and boiling points and properties at high tempera- 
tures of refractory materials generally. I thought it 
would be of interest for the purpose of this discussion for 
meubers of the lnstitution to have in the form of a fairly 
complete table what was known regarding the melting points 
of the element on the centigrade scale. Only within the 
last six years has our scale of high temperatures been at all 
definitised, and in my opinion there is still great uncertainty 
attached to the higher temperature nieasurements made by 
optical methods. In our work at the National Physical 
Laboratory we endeavoured to get a kind of ‘t bench-mark " 
for use in the preliminary mapping out of the really high 
temperature region (above, say, 1,500deg. C.), by making a 
new determination of the melting point of platinum. I cannot 
now go into detail, but it will suttice to say that the value found 
for the platinum point was 1,710deg. C., 70deg. lower than the 
old accepted value of Violle, depending on determinations made 
20 years ago. This lower value has been confirmed in Germany, 
and even though subsequently it may be found to need altera- 
tion, if we know that a substance melts 100deg. higher or 
lower than the platinum point, it will be easy to apply the 
required correction. The data on the table are some of them 
taken direct from the papers of the various authors. To others 
corrections have been applied when it was possible to revise the 
standard points on which they depend, and others, again, are new 
determinations made at the laboratory. Boron and carbon at 
ordinary pressures do not melt before volatilising. In Group IV. 
titanium melts in the region of 2,500deg., but zirconium quite 
low (1,500deg. C.), cerium still lower, while for thorium (whose 
melting point is undoubtedly very high) I can find no record of 
any determination. Didymium— which, as Mr. Swinburne 
points out, is the next-door neighbour of tantalum, and, there- 
fore, interesting —has been split up into neodymium and 
praseodymium, which both melt quite low. The data in the 
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ewhth group sre many of them very uncertain. Iridium, which 


meita above 2.090 ieg., gives otl a great deal of vapour far below 
this teinperature, It would have been possible, in view of the 
interest of lamptiakerm in high-melting oxides and carbides, to 
have made à «siiilar suminary of some of their melting points. 
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There are quite a number of data of a sort, particularly as to 
папке refractoriness, There are two questions I would like 
to ask Мг. Swinburne as an experimentalist of wide experience: 
Багы. сап he tell us anything or refer us to any literature 
ranning the methods of difficult wire drawing, such as is 
messy When a metal like tantalum is made into filaments / 
vend, does he know of any really refractory material that can 
Һ and to be an insulator at very high temperatures? My 
Њу has been to find a refractory material which, by 
vad лоне treatment, it i8. not possible to make into a sort of 
Nenist lamp. Almost all pure oxides conduet fairly well if 
holy the temperature can be got high enough to start them. 
Time kines of ordinary porcelain rod are fairly easy to incan- 
dev by their own current, and I have succeeded in making a 
mt of au ordinary churchwarden pipe run as a lamp for half a 
minate or so en а 500-volt circuit. I will conclude with one 
huther remark and an experiment. Mr. Swinburne refers to 
"Carbide of silicon. The best-known carbide of silicon is, of 
сезге. carborundum. This material, squirted into filaments in 
the ordinary way. conducts slightly, but in the coherent, 
crystalline. form quite well, and its use asa lamp filament was 
patented by Sir Josepl Suan some years ayo. Its resistance 
tul with msing temperature. But as a lamp it suffers from a 
advantage which the experiment I propose to show will make 
evident. At about 1.900dey. the athnity between carbon and 
«ion, whether in air or in месно, becomes very small, and 
1061-4. hizher the silicon distils out and burns, forming a 
coud of shea vapour, leaving in a few moments only carbon 
behind. 

Prof. Gisnert Kapp related some experimental figures which 
зе bad obtained with various lainps. He found that the 
“тиип lamp had the sune consumption per candle as the 
r - un NZ. an average of 177 watts. He gave the following 
cares, obtained from a comparison of lamps in use. Carbon 
cure а пм of 4 per cent. in pressure raised the light 
2 iet cent., and a drop of 4 per cent. in pressure showed a 
drop of 20 per cent. in light; with tantalum lamps, a pressure 
"n of 4 per cent. raised the light 18 per cent., and a drop of 
| раг cent. in pressure showed a drop of 12 per cent. in 
"hts The figures for osmium lamps were between those of 
tn and tantalum laing, а 4 per cent. pressure rise showing 
«nse in candle-power of 22 per cent., while a corresponding drop 
showed a drop of 18 per cent. in light. He had no exact figures 
tar Nernst lamps, which, however, were worse than carbon lamps 
tinder vanation of pressure. He said that. while the latter 
wd tasir disvlvantazes, they possessed the advantage of a more 
concentrated light and gave a better efficiency than carbon lamps. 
ning the rise of temperature with the rise of power, he 
sud that for tantalum and osmiuin lamps the light given out 
«а» dearly proportional to the third power of the energy put 
‘Bro the лар, while for the carbon lamp it was nearer the 27th 
оше. If the Guillesume law was true, the Nernst lamp, 
hating 16 per cent, more temperature than the carbon, ought 
"give 55 times as much light as the carbon lamp, which takes 
"re mame watta. He found, however, that it only gave about 
‘mice the amount. The difference was due to the ballast 
mawan and to the absorption by the heater surrounding 
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the glower. Prof. Kapp cited figures for the efficiency of 
different types of lamps as compared with the firefly, from 
which it was seen that while the efficiency for the Welsbach 
gas mantle was under 4 per cent., the carbon filament showed 
l:5 or 1:8 per cent., the tantalum lamp 25 per cent., the 
open-type are lamp 4:5 per cent.; the flame are lamp, from 
10 to 22 per cent. 

Prof. S. P. Tuowrsox exhibited a number of tantalum and 
osmium filaments under the microscope. 

The debate was concluded last night. 


BERMONDSEY ELECTRICITY EXTENSIONS. 


A dispute has arisen between the Electricity Committee 
of the Borough Council and a firm of contractors who carried 
out some work at the generating station, which is likely 
to be submitted to the High Court for adjudication. It 
appears that the Council on May 4, 1904, entered into 
a contract with Leo Sunderland and Co. for wiring, 
supplying and erecting electrical fittings at the generacing 
station for the sum of £430, the time for completion 
being within six weeks of the date of the acceptance of 
the tender, payment to be made on the certificate of 
Messrs. Kincaid, Waller, and Manville, the consulting 
electrical engineers, and £315 had been so paid. There 
was a balance of £172. 18s. 10d. due to the contractors, 
which the consulting electrical engineers on Feb. 10, 
1906, certified as correct. On the same date the Council 
were informed that Sunderland and Co. were claiming 
£100. 3s. 8d. for alleged delay on the part of the 
Council in carrying out the construction of the building, 
thus preventing the contractors from completing their 
contract. The claim was referred to the borough sur 
veyor, who reported that the execution and completion 
of Messrs. Sunderland’s contract was not delayed owing 
to the alleged delay in the erection of the building, 
inasmuch as it was completed within three weeks of the 
time fixed by the contract, and that the Council were 
not lable for the claim made. From the correspondence 
which passed between the contractors and the Council’s 
Officials, we gather that the Electricity Committce were 
prepared to recommend the Council to pav the amount 
certified by Messrs. Kincaid, Waller, and Manville—viz., 
£172. 18s. 10d.—in full satisfaction of their claim. This 
offer was, however, refused, and a writ issued in the 
King’s Bench Division of the High Court of Justice for 
the recovery of (a) £189. 17s. 9d. and (^) damages for 
breach of contract. The committee recommended the 
Council to defend the action. 


APPOINTMENTS VACANT. 


Assistant Electrical Engineer, Swindon Corporation. 

Electrical and Mechanical Engineer, Swindon Corporation. 
Salary, £200 per annum. 

Borough Electrical Engineer, Salford Corporation. Salary 
£800, rising to 51.000 per annum. 

Premium Pupil, Bedford Corporation electricity works. Par- 
ticulars from: the Borough Electrical Engineer. See advertisement. 

Assistant Electrical Engineer. Bradtord electricity department. 
Salary, £250 per annum. Applications to the Town Clerk by Jan. 24. 


See advertisement, 
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Orders for week ending Saturday, Jan. 26. 


Monpay, JAN. 21.—“ A" Coy.—Reeruits’ infantry drill, 6 p.m. 
Technical instruction, 7 p.m. 
ТсЕхрАҮ, JAN. 22. —" B " Coy.— Recruits’ infantry drill 6 p.m. 
Technical instruction, 7 p.m. 
Medical examination recruits, 6.30 
to 8 p.in. 
WEDNESDAY, JAN. 25. —N.C.O.'s mess meeting (committee), 8 p.m. 
THtrspay, JAN. 24. —' C" Coy.--Technical instruction, 7 p. m. 
FRIDAY, JAN. 25.—'* D" Coy.—Reeruits’ infantry drill, 6 p.m. 
Technical instruction, 7 p.m. 
SATURDAY, JAN, 26.— B" Coy. —Training at Gravesend. 
J. H. S. Ритм, 
‚ Captain E. E. R. E. (Vols... 
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LEGAL INTELLIGENCE. 


BREACH OF TRAMWAY BY-LAWS. 


At the Birmingham Police Court on the 10th inst., G. S. Whitefoot 
was charged with refusing to observe the rules of the queue formed to 
expedite the loading of tramway passengers. It appears that on the 
night of Dec. 7 a large number of people were waiting at the tramway 
termini in Station-strect for cars to convey them to their homes in the 
suburbs. In order to facilitate the loading of the cars, a queue had 
been formed at the Yardley terminus, and 60 or 70 persons were wait- 
ing orderly and patiently. Defendant and a companion came up and 
went to the head of the queue. When asked by a police constable to 
go to the rear, defendant refused, and as he remained defiant, was 
taken to the police station. The authorities did not wish to press the 
case, because directly tlie defendant received the summonses he apolo- 
gised. It was, however, said counsel, au important case, for the 
authorities could not tolerate such conduct as the defendant was 
guilty of. The queue was now an established system in Birmingham, 
and as there were 10 or 12 termini, it was necessary and expedient to 
establish queues so that the cars could be loaded in an orderly manner. 
The queue system had had a wonderful effect in reducing the number 
of charges of pocket-picking at the tram termini. | 

As this was the first case of the kind, defendant was discharged on 
payment of costs. 


DIRECTION DER DISCONTO-GESELLSCHAFT v. BRUCE 
PEEBLES AND CO. 


In the Court of Session (Outer House) at Edinburgh last week, 
before Lord Mackenzie, the record was closed in an action instituted 
by the Direction der Disconto-Gesellschaft, London and Berlin, against 
Bruce Peebles and Co., electrical engineers, East Pilton, Edinburgh, 
to recover £4,000 contained in a bill of exchange, dated May 9, 1906, 
payable six months after date, drawn bv and to be placed to account 
of Ganz and Co., Budapest, and accepted by the defenders on May 16. 
The pursuers are now holders of the bill. At maturity the bill was 
presented їп Edinburgh, but, acting on the instructions of the 
defenders, the bank refused payment. The defenders explain that 
early in 1904 they contracted for an electric railway in Canada for the 
Canadian Electric Traction Co., and with Ganz and Co. for certain 
plant which that firm had invented or patented. They sav that the 
system was defective, and that loss to tlie extent of over £4,000 has 
been incurred, for which they hold Ganz and Co. liable. Before the 
defenders knew how the system was to turn out they granted the bill, 
and they plead that they are entitled to absolvitor in respect of the 
failure of the consideratiou given by Ganz and Co. 


CITY OF LONDON ELECTRIC LIGHT CO. v. WILLINGTON. 


In the City of London Court on Friday last, before his Honour 
Judge Rentoul, K.C., ап action was brought by the City of London 
Electric Lighting Co. against Mr. J. Willington, 15, America-square, 
to recover payment for energy supplied, and meter rent charges. The 
detendant said he entered into an agreement with the plaintiff com- 
pany by which Т were to supply him with electric current for 
ighting purposes. First of all, they wanted to impose upon him the 
payment of a fee of £5 by way of a deposit, which he declined to pay, 
pointing out, as he did, that the gas companies did not make such a 
charge. Under the circumstances, the plaintiff company said they 
would put him on the electric light without insisting upon the deposit. 
Atter he had gone to the expense of £12 for electric light fittings, they 
cut the current off, and he was very much annoyed. The agreement 
under which the current was supplied was sent to him, and he had 
struck out the £3. The company said they connected the defendant 
on Jan. 18 last year, and when the defendant refused to pay the deposit 
they cut off the supply. They were now suing the defendant 
for expenses in connecting and disconnecting the current supply. 
The defendant added that the plaintiff company told him 
distinctly that they would waive the £5. He refused to pay 
the deposit on principle, and he told the company that. The 
statute clearly gave the compauy power to demand a deposit where 
they thought it necessary, and they did think it necessary in the 
defendant's case. Judge Rentoul, K.C., said he could quite understand 
a deposit being insisted upon by the company, and, indeed, there was 
nothing unreasonable in it. He gave judgment for the plaintitfs for 
19s. 2d., with costs. 


POSTMASTER-GENERAL v. KING. 


Sir Robert Hunter, the solicitor to the Post Office, made an applica- 
tion to Judge Rentoul, K.C., in the City of London Court, on Frida 

last, in the case of his Majesty's Postmaster-General r. King, whic 

raised the question of the reasonableness of Post Otlice telephone agree- 
ments in regard to the payment of rent in advance. The Postmaster- 
Generai had sued the defendant for £5 for a second year's rent for the 
use of the telephone, and it had been contended on the trial that the 
agreement could not be enforced, on the ground of it containing 
unreasonable conditions, as the defendant had had his telephone 
eut off, although he was being sued for the next years rent. Sir 
Robert Hunter now said that there was no obligation on anyone to 
have a telephone, but if he did, he was bound to pay the second 
year's rent unless he gave three months’ notice to determine the 
contract. 
was not bound to go to the VPostmaster-General. It ought 
to be known that every subscriber who was connected 
with the telephone in London cost the Postmaster-General £35. 
158. 10d., or if the cost of spare wires, ete., was included, it was 


There were two competitive services, and a subscriber 
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£54. If they had no power to disconnect, as was now complained of, 
they would be bound for an indefinite time to give the subscriber the 
service without, possibly, getting any money. There was no desire on 
the part of the Postinester General to be oppressive, but he must 
protect the interests of the service. 

Counse! for the defendant argued that the new trial should not be 
Кыш as the agreement was obviously unreasonable. If the defen- 

ant paid tlie second year's rent there was nothing to prevent the Post- 
master-General giving three months' notice to discontinue the telephone, 
although he had received the full rent for the year. That showed that 
the agreement was absurd. 

JUDGE RENTOUL said that his previous expression of opinion on this 
question had been due to the fact that the case was not properly put 
before him. Не did not now think the agreement was unreasonable, 
although some of the wording was vague. He would grant a new trial, 
and the defendant could appeal if he chose. 


NORTH METROPOLITAN TRAMWAYS CO. 


A petition was presented to Mr. Justice Swinfen Eady in the 
Chancery Division on Saturday last on behalf of the North Metro- 
politan Tramways Co., under the Winding-up Act, 1906, relating to 
that company, for the reduction of the capital of the company by the 
return of £3. 10s. to the shareholders. The application involved the 
reduction of the capital from £887,384, divided into 110,923 shares 
of £8 each, to £499,153. 10s., divided into 110,923 shares of £4. 10s., 
and the return of £3. 10s. per share to the shareholders, and was 
consequent on the surrender to the London County Council of a lease 
granted in 1897 of tramways sold to the Council by the company in 
that year, being part of a scheme for the gradual abandonment of its 
business. His Lordship granted the order. 


COMPANIES’ MEETINGS AND REPORTS. 


BRITISH WESTINGHOUSE. 


The annual meeting of the British Westinghouse Electric and 
Manufacturing Co. was held on Monday. Mr. J. Annan Bryce, M.P., 
presided. 

In moving the adoption of the report (Electrical Engineer, Jan. 11), 
the CHAIRMAN said that on July 31 temporary loans consisted of 
£135,000 owed to the American company and £125,000 to bankers. 
Since that date the bankers’ loans had been paid down to about 
£90,000 out of the receipts, and the balanee arranged for on behalf 
of the American interests. These interests had agreed to purchase 
their holdings in other companies at par to the amount of about 
£135,000, to apply against the loan to bankers and in the liquidation 
of certain aecounts under the heading of sundry creditors. In addition 
to that, the American interests would continue the ed loan of 
£135.000 for two years. The total of completed work on contracts 
and sundry debtors last year was £787,237, as against £755,994 for 
the year under review, and since the close of the last tiscal year this 
item had been still further decreased by £200,000 notwithstanding 
increased shipments. Their holding in other companies consisted 
principally of shares in the Traction and Power Securities Co. and the 
Clyde Valley Electrical Power Co. The former company owned в 
large amount of Mersey Railway debentures, which were steadily 
improving in value. The Clyde Valley Co. had made good progress 
during the past year. The demand for its output was steadily grow- 
ing, and it now had on its books contracts for several thousand horse- 
power. He maintained that, notwithstanding the losses that had 
occurred, the Company were now in a thoroughly sound financial 

osition, and ce pale of carry.ng out satisfactorily in every way the 
[шеш which it might undertake. Although there was no provision 
for depreciation, the property and plant had been carefully maintained 
in first-class condition and the cost charged to revenue. Тһе chairman 
then referred to the cause of the losses in the past, and suggested what 
should be done in the future. He explained that the works were laid 
out with the expectation of a large clectrical development in Great 
Britain, but up to the present time the scale on which the works had 
been installed exceeded the demands of the trade. To operate the works 
a staff in keeping with their magnitude was organised. A year ago, after 
a eareful investigation, the directors decided that radical changes were 
necessary in the personnel aud methods of the Company. The results 
so far showed a marked increase in production, with a material 
reduction in the payroll. The returns showed a manufacturing profit, 
and although that profit was small, the result, when compared with 
the considerable loss during the corresponding period of last year, 
was encouraging. In view of the slackness of home business the 
export department had received special attention, and the directors 
looked for a still further increase in view of the new territorial 
arrangements made with the American company. Several months 
ago the American company was approached with a view to an 
agreement whereby the British company might sell its product 
without restriction in South American countries. That had been 
arranged, and an increase of business had already resulted. The 
condition of the home trade was still unsatisfactory. Low prices 
prevailed, and to meet these every effort was being made towards 
economy in production, The quality of apparatus manufactured 
was, however, of first importance, and every care was taken to 
maintain a high standard. But, while the prospects of the business 
appeared more favourable, the directors, after long and anxious con 
sideration, had come to the conclusion that the enly way to place the 
Company in a sound position was to reduce the capital by £1,375,000, 
of which £1,000,000 was in respect of the preference. shares and 
£375.000 in respect of the ordinary shares, which was a reduction of 
40 per cent. on the preference and 50 per cent. on the ordinary. 

Mr. J. Н, LuKAcH seconded the resolution. 


a n 
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Dr. D. Browse said that, as shown by the balance-sheet, it would 
aysar that the Band had squandered in patents £794,000, and he 
Фе мей af they would now realise £50,000. He did not think the 
dirs tore. had done their best with the shareholders’ money. Certain 
wks Were some time ago carried out at Chelsea which had cost the 
Cor. an £15,000. Much of that money, he maintained, could have 
wer saved by proper supervision in the matters of labour and material. 
He moved ап amendment to the effect that the shareholders refuse to 
(атту out tho scheme proposed, and that a committee be appointed to 
do into matters fully, and that a vote of want of contidence in the 
папаг епі be passed. 

Captain. BrpiNorigr p did not think that the works at Trafford 
Park. which were put down at £1,083,000, would fetch anything like 
that amount if the Company went into liquidation. Не thought that 
а thut tee of investigation should be appointed. 

dir Jon LawnrkNck contended that the bad results were due to 
Gennan firmis being in à position to undercut the Company when 
tendering. He opposed the appointment of a committee. 

The amendment was rejected on a show of hands, and the report 
Was adopted, 

Speciai resolutions were subsequently passed reducing the capital of 
the Company fron: £3,250,000 to £1,875,000. 

R parate general mectings of the preference and ordinary share- 
hed re were subsequently held, at which the special resolutions were 
al my paewai. 

А vote of thanks to the chairman concluded the proceedings. 


NEW COMPANIES REGISTERED. 


Ee 


Newark Electric Supply Oo. — Registered Dec. 31. Capital, 
£1000 in £1 shares. Objects: as title. No initial publie issue. 
Kathe without articles. Registered otfice : 74, Coleman-strect, Е.С. 

Bentota (Ceylon) Rubber Co.—Heristered Dec. 28. Capital, 
£2) 0 in £1 shares. Objects: to adopt an agreement with Sir 
№ М. Mitchell. to plant and deal in rubber and other produce in 
(cen or elsewhere, ete. No initial public issue. Office: Finsbury- 
fen ent House, E.C. 

Mercedes Petrol-Eleotrio Co, Limited.—Reyistered Jan. 4. 
Cat ai. £1,000 in £1 shares. Objects: to carry on the business of 
uansfacturers of and dealers in motorcars, cycles, carriages, omni- 
usa, beats, launches, ete., whether. propelled by petrol, motor, 
motor mite, electricity, or other power, ete. No initial publie issue. 
K. Aster without articles of association. 

Lendon Electric Hot-Air Baths (Greville's System), Limited. — 
Ennstered Jau. 3. Capital, £5.000 in £1 shares. Objects: to acquire 
tre bannas carried on by H. E. Greville at 31, Upper Berkeley- 
street, W.. and to carry on the business of proprietors of electric, 
Lot agr, and other baths, ete. No initial public issue. Registered 
һи. articles of association. Registered. office: 2, Staple-inn, 
H. rn. M. C. 

Lamb Electrical Bleaching Oo., Limited. — Registered Jan. 7. 
Capital, 215.000 in £1 shares. Objects: to adopt an agreement 
eth C. Martin for the acquisition of the assets of the Electrical 
H., in Co. (1904), aud to carry on the business of bleachers, dyers, 
10 = . hinishers, makers of bleaching materials, ete. Minimum cash 
exertion, 1,000 shares. Registered office: Lumb Mills, Edenfield, 
wear Maurchester. 

El Derado Rubber, Balata, and Gold Mining Oo.—Registered 
Jau 10. Capital, £50,000 in £1 shares. Objects: to acquire con- 
masana of certain forestal, gold mining, and other rights and pro- 
pos ш Venezuela, to adopt an agreement with De Lichtenberg, 

оет, €t Cie. aud. G. de Vinzelles, aud to carry on the business of 
coetu and manufacturer» of and dealers in rubber, balata, and 
ther n те, gold, and general miners, ete. Registered office: 6, Old 
Jewry, EC. 

Imperial Ethiopian Rubber Co. Limited. — Registered Jan. 9. 
Camta:, £150,000 in 120,000 A and 30.000 В” shares of £1 
H. O. et: to acquire a concession for the collection of rubber 
ard fot other purposes in the empire of Ethiopia; to adopt an agree- 
ne tt between the Kordofan Trading Co. of the one part and J. D. L. 
Andersen, of 30, Mincing-lane, E.C., of the other part, and to carry 
oa the business of planters, growers, collectors, manufacturers, curers, 
(Lp rte amd exporters of and dealers in indiarubber and other pro- 
tow, unser; growers, aud merchants, ete. Registered. office: 30, 
Mic inz lane, EC. 


Liens Registered. 


Sturtevant and Co., Limited (Platers, London). L500 4) per 
mut. detentures, created Dec. 11 and dated Dec. 28. 1906. charged on 
12 Im. pin s property, present and future, have been registered. No 
* „J 

Engineering Instruments, Limited, Islington, N. — Lien 
Pastroj Dee. 31 for £2.110 5 p'r cent. debentures, part of £5,000 
at опы No trustees. Charged. on Ahe undertaking and all the 
1% ity acd assets, present and future. 

Bastian and Partners, Limited (Electricity Meter Manufac- 
turera, Leadon).—Iasue on Jan. 9 of £550 10 per cent. debentures, 
бил of series crested July 1, 1905, to secure £3,000. Charged on the 

"jns в undertaking and property, present and future. No trustees, 
T ca. ааш previously issued of saine series, £2,775. 

Uzbridge amd District Electric Supply Oo., Limited. — Issue 

' Jan. 1 of £2,000 6 per cent, second debentures, part of series 

rated J 10, 1906, tu secure £15,000. Charged on the company's 
Biettaaing and property, present und future, including uncalled 
duas No trustees, Total amount previously issued of same series, 
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Ernest Soott and Mountain, Limited (Electrical Engineers, 
Newoastle-on-Tyne). — Particulars of £25,000 5 per cent. debentures, 
created by Board resolution of Dec. 18, 1906, have been filed, pursuant 
to Section 14 (4) of the Companies Act, 1900. Property charged : the 
company's undertaking and property, present яуа future, including 
uncalled capital. No trustees. ' 

Maxim Electrical Co. Limited (London).—Issue on Nov. 30 of 
£9,000 5 por cent. debentures, part of series created by resolutions of 
May 16 and Nov. 29, 1906, to secure £15,000. Charged on the com- 
pany's undertaking and property. present and future, including 
uncalled capital. No trustees. No previous issue of saine series. 
Registered Jan. 7, pursuaut to order of court. 

Urban Electric Supply Oo., Limited, Westminster, 8.W.— 
Deed registered Dec. 31, supplemental to a trust. deed dated July 28, 
1904, for securing the sum of £200,000 first mortgage debenture 
stock. Secured by а specitic charge on the electric lighting and tramway 
undertakings of the company, and also on the freehold and leasehold 
hereditaments, and by a floating charge on the uncalled capital and 
the other assets, present and future. 

Chiswick Electricity Supply Corporation, Limited.—Issue on 
Dec. 29 of £4,000 44 per cent. debentures, part of series created by 
resolutions of Nov. 2, 1900, and March 8, 1901, to secure £50,000. 
Charged on the company's undertaking and property, present and 
future, including uncalled capital. No trustees, Total amount pre- 
viously issued of same series, £37,500. 


Electric Supply Corporation, Limited (London) —A trust 
deed dated July 18, 1904, originally securing £50,000 debenture 
stock, has been stamped to cover a further £50,000 authorised hy 
resolution of Dec. 6, 1906. Property charged: the company's under- 
takiug and property, present and future, including uncalled capital. 
Trustees: C. Fowell Tufnell, Waterdone Manor, Kenley, Surrey, and 
W. B. M. Bird, 58, Cadogan-place, S. W. 


Selby Motor and General Engineering Oo. Limited.—A 
5 per cent. debenture, dated Jan. 2, 1907, to secure £1,500, charged 
on the company's undertaking and property, present and future, 
including uncalled capital to the extent of £2,308. 15s., and capital 
payable on any shares subsequently issued, but excluding moneys 
standing to the compauy's credit at bank at date of issue, has been 
registered. Holder: W. Rasdall, Saracen's Head Hotel, Lincoln. 


Mansfield and District Tramways, Limited.—<A trust deed 
dated Dec. 17, 1906, to secure £70,000 debenture stock created by 
resolution of even date has been registered. Property charged: 
40,000 5 per cent. preference and 70.250 ordinary shares of £1 each, 
fully paid, and £57,600 44 per cent. mortgage debentures or mortgages 
of the Mansfield and District Light Railway Co. and the company’s 
undertaking and property, present and future, including uncalled 
capital. Trustees: Alliance Trust Co., Dundee. 


PERSONAL. 


— —ñ—ä 


Swindon Town Council have appointed Mr. T. Мейса (their present 
traffic manager) tramway manager at a salary of £160, increasing to 
£180. 

Mr. Evan Spicer, J. P., the chairman of the London County Council, 
will be the guest of the Municipal and County Club at a house dinner 
on Feb. 22 next. 

Dr. H. R. Mill has been elected president and Mr. F. C. Bayard 
and Mr. Н. Mellish secretaries of the Royal Meteorological Society for 
the ensuing year. 

The Kiug's Norton Distriet Council have granted an honorarium of 
£180 to their clerk, Mr. Edwin Docker, for special work done in con- 
nection with the acquisition and completion of the Moseley and King's 
Heath tramways. 

Mr. E. J. Fursell, of Nantwich, has been appointed by the Croydon 
Town Council clerk and book-keeper at the electricity works at the 
commencing salary of £160 per annum, rising hy annual increments 
of £10 to a maximum of £200 per annum. 

The Electrieity Committee of the Rochdale Corporation have 
unanimously decided to recommend the Town Council to increase the 
salary of Mr. C. C. Atchison, the borough electrical engineer, by £50 
per annum, making his salary £550 per annum. 

The D.P. Battery Co. have transferred their registered office to 
Lumford Mill, Bakewell, Derbyshire, where all matters of inquiry, 
accounts, ete., will be attended to. Except for the above transfer, по 
other alteration will be made in connection with the London office, 
11, Victoria-street, Westininster, S. W. 

Mr. F. B. Sinclair has resigned his position as manager of the 
Shetheld branch office of tho British Westinghouse Electrical Manu- 
facturing Co. in order to take up an appointment with Messrs. Bruce 
Peebles and Co. as manager of their Newcastle office, Pape's-buildings, 
Neville-street, Neweastle-on-Tyne. Mr. Sinclair took up his new 
duties on Jan. 14, 

The Lord Chancellor has been pleased to place the name of Mr. 
Robert Henzell, of Lorraine, Gosforth, upon the Commission of the 
Peace for the county of Northumberland. Mr. Henzell, to whom we 
extend our congratulations on the honour thns conferred, is the head 
of the well-known firm of R. Henzell and Co., Northern Oil Works, 
Forth Banks, Newcastle. 

At the first annual dinner of the electric tramway department of 
the Pontypridd District Council held last week, Mr. J. E. Teasdel, 
the resident manager, was presented by the employés with a silver 
cigarette сазе, match-box, und cigarette holder, and Mrs, Teasdel 
with silver serviette rings. The chuirman, who made the presenta- 
tion, predicted that Mr. Teasdel would succeed in making tlie tram. 
way undertaking one of protit to the ratepayers af the district, 
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Prof. Arthur Schuster has resigued the position аз Langworthy 
professor of physics and director of physical laboratories at Man- 
chester University, and Prof. Ernest Rutherford, Macdonald professor 
of physies in the M'Gill University, Montreal, has been appointed to 
succeed him. Prof. Rutherford is a native of New Zealand. After a 
distinguished academic career in the New Zealand University he went 
to Cambridge, where he prosecuted research work in the Cavendish 
Lahoratory. He was one of the pioneers of wireless telegraphy. 

Messrs. Walters and Co., formerly of 45, Newhall-street. Birm- 
ingham, ongincers and power experts, and who are sole Midland 
representatives for the Rhodes Electrical Manufacturing Co., of 
Doncaster ; Reavell and Co., of Ipswich ; E. P. Allam and Co., manu- 
facturers of motor starters and regulators, London; Willian. Sanders, 
switchgear manufacturers, of Wednesbury ; S. Heywood, manufac- 
turer of electiic hoists and cranes, of Reddish ; the Brockie-Pell Are 
Lamp, Limited, of London—ask us to announce that they have 
removed to larger and more central premises at Ocean-clianibers, 
Birmingham, to meet the requirements of a considerably inercased 
business, 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Sydney.—The Postmaster-Gencral invites tenders for copper wire. 
Tenders by March 6. 

Haokney.—The Borough Council invite tenders for the supply of 
earbons. Tenders by Jan. 24. 


Rathmines. —The Urban District Council invite tenders for lamps, 
carbons, and stores. Tenders by Jan. 30. 


Adelaide.—The Postmaster-General invites tenders for telephone 
and telegraph material. Tenders by March 6. 


Eastbourne.—The Corporation invite tenders for steam turbo- 
alternator and condensing plant. Tenders bv Fel. 11. 


Ilford. —The Urban District Council invite tenders for tube econo- 
misers. Particulars from the Electrical Engineer. Tenders by Jan. 22. 


Azuaga (Spain).—The Municipality invite tenders for the installa- 
tion, maintenance, and working of electric lighting supply. Tenders 
by Jan. 28. 

Madrid.—The Public Works Department invite tenders. for the 
construction of an electric tramway at Vigo. Deposit £140. Tenders 
by Feb. 18. 


Islington.—The Borough Council invite tenders for the supply of 
an electrically-driven capstan. Particulars from the Electrical Engineer. 
Tenders by Jan. 24. 

Bermondsey.—Tenders are invited for the supply of ам lamp 
carbons, cables, meters, and accessories for the electricity works for 
one year. Tenders by Feb. 6. 

Liege.—The Municipality invite tenders for the installation and 
working of electric power supply. Particulars may be obtained from 
the Secretary to the Municipality. Tenders by March 3. 


Reykjavik (Iceland).—The Town Council invite offers for the 
concession of supplying the town with gas and electricity. Particulars 
from Sheriff Danielsson, Reykjavik, Iceland. Tenders by March 31. 


CamberwelLl-—The Borough Council invite tenders for annual 
supplies, including private telephone maiutenance, glow lamps, ete. 
Particulars from Mr. Oxtoby, borough engineer. Tenders by Jan. 21. 


Plymouth.—Tle Corporation Electricity Department invite tenders 
for arc lamp carbons, electricity meters, transformers, ee 
cable, incandescent n-antles, lubricating oils, ete. Tenders by Jan. 31. 


Melbourne.—The Corporation invite tenders for coal conveyors 
aud the extension of existing steel bunkers at the electricity supply 
station. Particulars from the City Clerk, Melbourne. Tenders hv 
March 1. 

Derby.—The Electricity Department invite tenders for the supply 
of water-tube boilers, economisers, and other plant. Particulars from 
the Borough Electrical Engineer, to whom tenders must be addressed 
bv Тап. 19. 

Barking Towa.—The Urban District Council invite tenders for the 
construction of light railways. Tenders to the Chairman of the Elec- 
tricity and Tramways Committee by noon on Jan. 29. See advertise- 
ment in last issue. 

Dublin. — The Dublin Port and Docks Board invite tenders for the 
supply of electrical pumping machinery for their graving dock. 
Tenders to the Secretary, Port and Docks Office, Westinoreland-street, 
Dublin, by Jan. 29. 

Acton. —The Urban District Council invite tenders for the annual 
supplies for the electricity departnient. including house service boxes, 
house fuse-boxes, prepayment meters, and compound and steel tubing. 
Particulars from the Electrical Engineer, Tenders by Jan. 19. 


London.—The London County Council invites tenders for Ше 
manufacture, delivery, and erection at certain of the Council's tram. 
way sub-stations of 13 induction motor. generators of 500 kw. capacity, 
and four of 150 kw. capacity. "Tenders by 10 a.m. on Jan. 22. 


London, N.— Tenders are invited for the installation of telephones 
aud electric bells at the North-Eastern Fever Hospital, St. Ann's-road. 
Tottenham, N., for the Metropolitan Asylums Board. Tenders to Mr. 
T. Duncombe Mann, clerk to the Board, Embankment, London, E.C., 
by 10 a.m. on Jan. 23. 

Warrington.—Tenders are invited for the following: 
(paper insulated) ; (2) main switchboard feeder panel ; (3) 12 months’ 
supply of transformers, for the Electricity Committee. Tenders to 
the Chairman of the Electricity and Traniways Committee, Town 


Hall, Warrington, by 12 noon on Jan. 28. 


(l' cables | 


Dublin. —Tenders are invited for the supply of electric wharf cranes, 
for the Dublin Port and Docks Board. Specification, ete., can be 
obtained at the office of the engineer of the Board, Mr. John P. 
Grittith, M.I.C.E., East Wall, Dublin, on payment of £1. Tenders 
to the Secretary, Port and Docks Office, Westmoreland-street, Dublin, 
by Jan. 29. 

London, E.C.— Tenders are invited for the supply of (1) general 
stores, comprising hardware, iron, steel, oils and е leather and 
rubber EH electric stores, and sundries ; (2) locomotive stores, com- 
prising copper and steel plates, tyres, springs, tubes, and trolleys. 
Tenders to Mr. Henry W. Notman, managing director, 55, Graec- 
church- street, E.C., by 12 noon on Jan. 22. 

Halfax.— The Corporation invite tenders, among other stores and 
materials, for the following required by the Tramways Department 
during 12 months ended March 31, 1908: trolley poles. wheels, ete. : 
lamps, lighting, fittings, ete.: armature repairing and insulating 
material, Specification, ete., may be obtained on application at. the 
General Manager's Осе, Skireoat-road, Halifax. Tenders by Feb. 1. 

London, S.W —The London County Council invite tenders for the 
manufacture, supply and delivery of (a; 250 or 500 double-deck зоог. 
covered car bodies, (b) 500 pairs of maximum traction swing bolster 
trucks, aud e) 300 complete electrical equipments for operation. upon 
the overhead trollev and the conduit system. Tenders to the Clerk ot 
the Council, County Hall. Spring-gardens, S.W., by 10 a.i. on Jan. 22. 

Nelson (Lanos.).— Tenders are invited for the supply and tixing of 
electroliers, wires, fittings, ete., for the electric lighting of the new 
ме free library in Carr-road, Nelson, for the Library Conimittee. 

lans, specifications, ete., prepared by the architects, Messrs. 
Povser and Savidge, of Queen's-chambers, King-street, Nottingham. 
Firms desiring to tender must send in their names to the Architects 
before Jan. 12, and particulars will thereafter be sent. Tenders to 
Mr. J. H. Baldwick, town clerk, by Jan. 25. 

Derby.—Tlhe Tramways Committee invite tenders for the supply 
and delivery of materials and construction of works iu connection with 
the permanent way and electrical equipment of a portion of their 
authorised electric tramways. The length of the route is abont two 
niles, or, reduced to single line, about 34 miles. The work will be 
let in one contract—(Contract No. Q. Plaus, ete., may be obtained 
on application to Mr. John Ward, M. I. C. E., borough surveyor and 
engineer. Tenders to the Town Clerk by 9 a.m. on Jan. 29. 

Wembley (Middlesex). — Тһе Light Railwavs and Tramways Com- 
mittee of the Middlesex County Council invite tenders for the construe- 
tion of about 1 mile 2 furlongs 5 chains of double track (with road 
widenings) for eleetrie traction along the Harrow-road, Wembley. 
Plans, specifications of works, and conditions of contract may be seen 
and forms of tender, with bills of quantities, obtained at th. offices of 
Mr. H. T. Wakelam, M. I. C. E., county engineer, Middlesex Guildhall, 
Westminster, S.W., on and after Jan. 21, on payment of £5. 58. 
which will be returned on receipt of a bona fide tender. Tenders to 
Sir Richard Nicholson, Middlesex Guildhall, by 12 noon on Feb. 13. 

Willesden, eto.— Tenders are invited for the construction of about 
2 miles 1 furlong 6 chains of double track (including the demolition of 
the existing bridge and tlie erection of a new steel girder bridge 45ft. 
wide hetween parapets and 225ft. long. in five spans, across the London 
and North-Western main line at Willesden Junction, with new abut- 
ments and approaches, and also other extensive road and bridge 
widenings) for electric traction along Old Oak-lane, Victoria-road, 
Horn-lane, ete., in the parishes of Willesden and Acton, for the Light 
Railways and Tramways Committee of the Middlesex County Conncil. 
Tenders by 12 noon on Feb. 13. 


RESULTS OF TENDERS. | 


Portsmouth.—The tender of Callender's Cable and Constructiqn 
Co., at £6,040, for cables in connection with the scheme for the 
drainage of tlie low-lying area at Soutlisea, has been accepted. 


Cornwall.— The South-West Cornwall Mines, Limited, have placed 
an order with Johnson and Phillips for the supply and erection of gas 
plant, engines, dynamos, switchboard, electrical pumps and plant. 


Leyton.—The Lamson Paragon Supply Co. have accepted the tender 
of Johnson and Phillips for the supply and erection of all electrical 
plant for this conipany's faetory, including dynamos, motors. and 
switchboard. 


Bermondsey.— The Electricity and Street Lighting Committee 
recommend the acceptance of the tender of Johnson and Phillips for 
the supply of cable, at £174. 7s. 5d. with 24 per cent. discount, and 
of Doulton and Co, for troughing. 


Greenock.—The following tenders have heen aczepted in connection 
with structural and other work required for the installation of a refuse 
destructor and electric generating works: R. Aitkenhead and Son, 
37, Trafalgar-street, brick and mason work, £5,143 ; Miller and Co., 
Inverkip-street, carpenter and roof glazing, £1,330; J. McEwan, 
Dellingburn-street, steelwork, £1,562. 


Stepney.—For 50 tons of moulded pitch required by the electrical 
engineer, the following quotations have been sent in: T. Crow and 
Sons, Abbey Creek Wharf, West Ham, at 32s. per ton ; South Metro- 
politan Gas Co., 709, Old Kent-road, 34s. per ton ; Forbes, Abbott. 
and Lennard, 85, Gracechurch-street. 35s. per ton: Rowland Carr and 
Co., 6 and 8, Lime-street-square, 37s. 6d. per ton. The Electricity 
Committee recommend that the quotation of T. Crow and Sous be 
accepted. 

Bermondsey.—The following tenders have been received for the 
supply of cables (as under) to the electricity department of the Borough 
Council : 


110 yards 05 cable. 
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£10 5 9 


Johnson and Роз“ 
St. Helens Cable Co. 


— — —— —— 
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» e ͤ;·=kß md КЫЙ 28 6 7 
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Siew hie Bros, and СО d ax Rau ee MER A5 6 7 
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E .ch [Insulated and Helsby Cables 22 —ͥ——F 42 5 0 
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* The Electricity Committee have recommended the acceptance of 
Johnsen and Phillips’ tenders. Prices net, less 2) per cent. 


For the supply of 450 vards of troughing and covers the following 
tender were received: Doulton and Co., troughs U-shape, 444. per 
tach covers, 3 d. per yard; bridges (680), 8s. 61. per gross. Johnson 
ind TI. At, troughs, covers, and bridges complete (6807, 18. 3d. per 
tank The acceptance of the tender of Doulton and Co. has been 
mvn mended. 


BUSINESS NOTES. 


TRACTION. 


Heston and Isleworth. —A Local Government Board inquiry has 
n eid into the anplication of the Urban District Council for sanc- 
aot te borrow £3,300 for electric supply extensions. 

Madras.—The receipts for the Madras electric tramways for the 
Pets ght ended Jan. 15 amounted to Rs. 17, 255, as against Rs. 14, 180 
‘or the corresponding period of 1906, an increase of 21:7 per cent. 

Acton.—The District Council have withdrawn their opposition to 
tue trrposals submitted by the Middlesex County Council to the 
Beard of Trade for the construction of a light railway between 
A. ien and Acton. 

Rawtenstall —The electors have decided to sanction a Bill 
b’ erengan expenditure of over £223,000, including £113,668 for 
wer tyne the trinways, 282.510 for equipment, £8.000 for motor 
TIS S-* aud £300 for electrical motors. 

Brakes.—A joint committee, consisting of representatives of the 
M -jal Tram ways Association and the Tramways and Light 
ha ast Аха»лапоп, on Which is also to sit a representative of the 
band ef Trade, has been formed for the purpose of investigating 
the who subject of brakes and sanding arrangements, ete., on 
mA. 

Lianelly.—The Urban District Council have called upon the 
Ler- and Instrict Electric Light and Tramways Co. to place the 
гал wirs jn an efficient state of repair. We understand that imme- 
ivy the company obtain the light railway order they will com- 
"ot w Work in connection with the extension of the electric tramways 

К РО . 

Wandsworth. The General Purposes Committee have recom. 
wer ies the Council to petition against the proposal contained in the 
„ n County Council Tramways and Improvements Bill to con- 
"з. 1 а loop hne from Queen s-road, along Heath-road and Silver- 
Чолу N. I. and for the insertion in the Bill of provisions for the 
p n thus Council. 

Light Railways. Thie Board of Trade have recently confirmed 
Sho undennentjoned order made by the Light Railway Commissioners, 


tr ter the Act of 1895: Maidstone Corporation Light Railways 
LU za Order, 1907, authorising the constru tion of light 


ir- an the borough of Maidstone and in the rural distriet of 
M n- and on the boundary uf the rural district of Hollingbourne, 
А 2 с ллу of Kent. 

Athena, —A Belgian tnancial paper announces that the shares of 
* Sey [е des Tratuways d'Athènes et du Piree have been quoted on 
„ Brim is Bourse at 105fr. We understand that this company has 
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acquired the tramway systems in the cities named, together with the 
right to electrify all the old. lines and to extend the lines by about 
45 miles. It is stated that Athens provides one of the most fruittul 
fields for exploitation for electric traction, 

Manchester. —The Tramways Committee of the Manchester Caor- 
poration have decided to have the poll of the ratepayers and propert 
owners on Jan. 23 on the three tramway extension schemes on which 
the opinion is most divided —naniely, the proposal to construct a single 
line along Great Western-street, Moss Side, and the schemes for taking 
tramways through Plymouth-grove West. and Wilbrahani- road — 
between Wiluislow:road, Fallowtield, and Chorlton-cun- Hardy. 


Lifting Jacks.—With темага to the provision of lifting jacks at 
points on tramway routes. the council of the Tramways and Light 
Railways Association have passed a resolution concurring with the 
opinion of Colonel Yorke, the Board of Trade inspector, that, while it 
would. be undesirable that the Board. of Trade should make a regula- 
tion that all. tramears should carry hitting jacks, yet it is desirable 
that provision should be made therefor at depots and elsewhere, if 
practicable, 

Islington.—The Parliamentary Con mittee of the Borough Council 
have recommended that unless the London. County Council are pre. 
pared to withdraw а clause in their proposed. Tramways and Improve- 
ments Bill, by whieh they shall no longer be compelled to remove 
from any street in which any tramway of the County Council. is 
situate accumulations of matter taken from the conduits or grooves 
of the rails of such tramway, and according to which the cost of such 
removal shall devolve upon the Borough Council having jurisdiction as 
the ео authority over any such street, the Bill. should. be 
OP posed, 

Belfast.—Atamecting of the proprietors of the Cavehill and White- 
well Tramway Co, it was agreed that a Bill foreonferring running powers 
upon the Cavehill and Whitewell Tramway Co. and the Corporation 
of Belfast and for other purposes should he introduced into Parliament 
next session. If the Bill which the company propose become opera- 
tive. the Cavehill Co. would be able to run to Castle Junction. It 
they agree upon а fair and equitable system of paying per car mile, 
or otherwise the Belfast Corporation would also have the right to run 
on the company’s system paying so much per car mile when their cars 
travelled over the Cavehill and Whitewell track. 

Dudley.—As an clectric car was proceeding up Stattord-street, 
Dudley, with a truck loaded with sand at the rear, the frout wheels 
of the latter vehicle failed to clear the points at a turn-out, with the 
result that the wrench broke the coupling. As the released wagon 
descended the incline one of the company's officials jumped on to it. 
and, applying the brake, stopped it a short distance from the sharp 
curve into Snow-hill. The car had, however, followed the wagon, and 
a collision ensued. The end portion of the car was completely smashed 
in. whilst the butfer of the wagon was also broken. Fortunately, the 
official who had applied the brake jumped off the wagon immediately 
before the collision vecurred. 

Liverpool —During last vear the Liverpool tramways undertaking 
established à record both in receipts, mileage. and passengers. The 
car mileage was 12 115,934, an increase of 48 901 miles as compared 
with the previous year, The total number of passengers anal was 
122,094,528, being very nearly 3,000.000 more than in 1905, and 
the receipts were £568,793, an increase of £13,672. The average 
earnings per car mile last year also showed an increase, having been 
11:17d. per ear mile as against 10:91d. in 1905 When the Corpora- 
tion acquired. the horse tramway system in 1897 the year's records 
Were 6,013,182 miles, 58, 409.084 passengers, and £290,743 receipts. 
There has been an increase every year since 1900. 

A Motor Cowoatoher.— Mr. J. E. Ansell barrister, London, has 
invented a device for preventing accidents from motorears. It is of 
the American “ cowcateher " type, V-shaped, and, sloping from top to 
base, intended to project baord wheels and mud-guards, and present- 
ing an inclined plane on either side, from which the person struck 
would roll otf away from the vehicle. The guard is made to strike 
below the knees, and the base has a pneumatic or other resilient 
covering. The guard itself has spring attachments affixed to the 
chassis or other suitable part of the vehicle, in order to impart a 
readily vielding motion im to break the force of the impact. It is 
made to open gatewise to get at the starting handle. With electric 
cars the covering of the guard may be of sheet metal. 

Dulwich.— At a representative meeting of the inhabitants and 
tradesmen of East Du'wich and Forest Hill, which was convened for 
the purpose of discussing the proposal of the London County Council 
with regard to the overhead trolley system to be employed in the 
construction of the tramways from Barry-road (the present terminus: 
to Forest Hill Station, a resolution was unanimously agreed to 
regretting that the London County Council should seek to depart 
from the arrangement made when parliamentary powers were procured, 
dealing with tramways construction, and calling upon the local 
authority to refuse their consent to any system of traction by means 
of overhead wires, believing that the same will greatly prejudice the 
property abutting, and add to the serious list of empty houses. 

Camberwell.—In November the Borongh Council applied to the 
County Council for some through tramears to be run from the Dulwich 
terminus on the new route to Blackfriars, Westminster, and Waterloo 
Bridges A reply has been received to the ettet that the cars are 
being run to Dulwich from Vietoria Station and Southwark Bridge, 
and the Council cannot see their way to run services from the other 
termini, but it may be found possible to maintain a service from 
Dulwich via Blackfriars and Westminster Bridges and the Embank- 
ment when such services are in operation, It would appear from this 
that the London County Council does not intend to give any increased 
facilities until Blackfriars Bridge is reconstrueted, which work, it is 
expected, will uot be completed for some years. The Camberwell 
Borough Council propose to make another application. 
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St. Pancras.— The town clerk of St. Pancras has received a letter 
from the clerk to the London County Council, stating that the latter 
body regretted that the local council was not prepared to consent to 
the adoption of the overhead trolley system of electric traction of the 
tramways from Camden-road to the Шише terminus, and from 
High-street, Camden Town, to Finsbury Park. In the hope that the 
Borough Council would co-operate with the County Council the latter 
included these tramways in the provisional programme of works to be 
executed during the financial year ending March 31, 1908. Having 
regard, however, to the decision of the local authority, the County 
Council withdrew these lines from the above-mentioned programine of 
works and substituted tramway works elsewhere. The St. Pancras 
Council insisted upon the adoption of the conduit system throughout 
the borough. 


Salford-Bolton.—The electric tramway which is at present being 
constructed at Clifton will be continued to the Pendlebury terminus 
of the Salford system. A conference between representatives of the 
Swinton and Pendlebury District Council and the South Lancashire 
Tramways Co. has been held, and it has been decided that the com- 
pany shall construct the short length of track (about 200 yards) 

etween the Clifton boundary and the top of Stution-road, Pendle- 
bury, and have the lines on lace from the Council for a period of 
50 years, the term for which the Clifton tramway had been leased to 
the company by the Barton Rural District Council. The new track 
will not actually join the Salford Corporation system, the terms pro- 
viding that the space of a yard shall intervene. Should the company 
at any future time desire to secure running powers, a fresh agreement 
with the Swinton and Pendlebury District Council will be necessary. 


Tramways in Scotland.—The tramway extension from Cambus- 
lang to Blantyre will be opened in the course of a few days. At 
present the Glasgow Corporation control a direct straight line of rails 
from Dalmuir, in the west, to Cambuslang, in the east, a distance of 
15 miles. The Lanarkshire Tramway Co., which have had for about 
four years a very successful line from Blantyre to Wishaw, a distance 
of nine miles, are opening the extension between Cambuslang and 
Blantyre, a distance of four miles. This connects the Glasgow and 
the Lanarkshire systems, making a direct open stretch of 28 n.iles, 
and cars will run the entire distance, with only one change, at 
Cambuslang. The Lanarkshire Tramway Co. are about to make a 
further extension, from Wishaw to Newmains, a distance of two miles, 
and the Dumbartonshire Traniway Co. are about to lay down a line 
from Dalmuir to Balloch, joining the Glasgow Corporation line at the 
former place, a distance of 10 miles, and completing a continuous 
route of 40 miles. 


Stock Exchange.—The Stock Exchange Committee have appointed 
Jan. 23 special settling day in Atbasar Copper Fields' 50,000 shares of 
£1 each, 5s. paid, Nos. 125.008 to 175,007, and Southern Cross 
Copper Mine Co.'s ‘non-personal iiability " 50,000 shares of £1 each, 
fully paid, Nos. 1 to 50.000 : and have ordered tlie Commercial Cable 
Co. s further issue of £202,779 sterling 500-year 4 per cent. debenture 
stock (redeemable) to be quoted in the official list. Applications have 
been made to the Stock Exchange Committee to appoint a special 
settling day in and to grant a quotation to Argyll Motors’ further 
issue of 78.689 ordinary shares of £1 each, fully paid, Nos. 250,001 to 
528,689, and 1,000 6 per cent. cumulative preference shares of £5 
each, fully paid, Nos. 25.180 to 24,179, and to allow the Argyll 
Motors’ 83,333 vendors’ ordinary shares of £1 each, fully paid, Nos. 1 
to 85,555, and 6,666 vendors’ 6 per cent. cumulative preference shares 
n £5 each, fully paid, Nos. 1 to 6,666, to be quoted in the ofticial 

t. 

Edinburgh.—4A sub-committee of the Tramway Committee of the 
Edinburgh Town Council met last week а deputation from the 
directors of the Edinburgh Tramway Co. with regard to the recent 
proposals put forward by the directors in regard to tramway extension 
and other matters. The company made several proposals contingent 
on the conversion of some of the routes to electric traetion. Amon 
these were the conversion of the present northern route to 9 71130 
at the cost to the Corporation with no additional rent, and the 
relieving of the lessees of the rent of Henderson-row station. The 
Corporation to agree to extensions of the present Fredcrick-street 
line to Blackhall, and of the present Hanover-strect line to Granton 
Harbour, by the overhead system, these to be worked in connection 
with the present existing systems, and the lessees to pay rent on the 
cost of construction of 5 per cent. The company to work the present 
line from Canonmills up Broughton-street, joining the present cable 
in Leith-street, by overhead electric traction, and pay 7 per cent. on 
the cost, on consideration that the Corporation equip for overhead 
traction the existing cable line in Leith-street, to a terminal siding 
opposite Waverley Steps. The authorised line along Broughton-road 
to be abandoned. The electric energy to be supplied by the Corpora- 
tion at a price not exceeding 1d. per unit, and the Corporatiou to pay 
the company £9.000 as compensation for the cars which would be 
disused were the lines to be electrified. 


LIGHTING AND GENERAL. 


Gateshead.—The Council have decided to extend the Hylton-road 
electricity station at an outlay of £44,450. 

Paddington.—The Legal Committee of the Borough Council 
recommend the latter to petition against the London County Council's 
Electricity Bill. 

Reduction of Capital.—<According to the London Gazette, the 
capital of the Northallerton Electric Light and Power Co., Limited 
and Reduced, has been reduced from £10,000 to £6,600. 

Institution of Civil Engineers. — The Neweastle-upon-Tyne 
Association of Students will hold their sixteenth annual dinuev on 
Friday, Feb, 8, at the County Hotel, Newcastle, at 7 p.m, 


Tunis.—The imports into Tunis during the vear 1905 of electric 
dvnamos amounted to £4,5C0. Out of this sum this country supplied 
dynamos to the value of £2,000, as against £2,500 supplied by 
France. | 

“The Illuminating Engineer."—W e are informed that the offices 
of this American publication have been removed from 25, Broad-street 
to larger and more centrally located quarters at 12, West Fortieth- 
street, New York. 

Merton.— At the Parish Council meeting a copy of the London and 
District Electric Power Co.’s Bill was laid on the table, and, as it 
allected Merton, it was remitted to the Lighting Committee for 
consideration and report. 

Price-List. — We have received the current issue of the monthly 
diary and price-list issued by Messrs. F. Braby and Co., of Glasgow. 
This diary has been much enlarged, and contains a good deal of very 
useful and valuable information. 

Metric Standards.—Mr. P. E. Radley, of 30, Theobald’s-road, 
London, W.C., has compiled and published, at the price of ld., a 
useful little pamphlet showing the transposition of English weights 
and measures into metric and rice versa, 

Liquidation. — The London Gazette states that at a general 
meeting of the Mevayissey Electric Lighting Co. it was decided that 
the company be wound up voluntarily, and Mr. 4, Kemble, London 
House, Mevagissey, appointed liquidator, 

Keighley.—The Electricity Conunittee report that the number of 
units sold in December, 1906, for lighting and power was 55,671, and 
for traction 21,103, against 27,793 for lighting and power and 19,106 
for traction in December, 1905, being an increase of 7,875. 

Direct United States Cable Co.—Tlie directors of the Direct 
United States Cable Co. have resolved to pay an interim dividend of 
4s. per share, free of income tax, heing at the rate of 4 per cent. per 
annum for the quarter ended Dec. 31, 1906, carrying forward a balance 
of about £17,051. 

Lowestoft.—At a meeting of the Electric Light Committee the 
engineer (Mr. G. A. Bruce) reported that since the last meeting seven 
new consumers had been connected to the mains, representing 128 8-c. p. 
lamps. There are now connected to the mains 713 consumers, repre- 
senting 36,625 8-c.p. lamps. 

Partnership.—The London Gazette announces that the partnership 
between W. Geipel and F. M. T. Lange, carrying on business as elec- 
trical and mechanical engineers at the Vulean Works, 72a, St. 
Thomas-street, London, inde the stvle of Geipel and Lange, has been 
dissolved by mutual consent. 

Burslem.—4At а meeting of the Electric Lighting Committee the 
electrical engincer reported that the number of units generated durin 
December was 36,653, compared with 29,279 during November, | 
that the number of 8-c.p. lamps in use, exclusive of street-lighting, 
was 7,102, compared with 6,520. | 

Bradford.—The Corporation's Water Conimittee arc recommended 
to lodge certain objections against the Liversedge electric lighting 
provisional order. Bradford own all the water-mains in the district, 
and they contend that there is not sufficient provision in the order to 
protect water-inains from the risk of electrolysis. 


Broughty Ferry.—At the last meeting of the Town Council the 
electric works manager reported that the amount of current generated 
from Dec. 1 to 51 was 19,057 units, an increase of 3,817 units over the 
corresponding month of last year. An offer of £191. 17s. 2d. for 
laying cable to supply electricity in Hill-street was accepted. 


Whitehaven.—The borough surveyor and electrical engineer have 
submitted their joint reports on the supply of sea-water for condensing 
purposes at electricity station, and the Council have agreed to autho- 
rise the coinmittee to install a surface-condensing plant and boiler feed 
pump at the electricity station at a eost not exceeding £1,000. 


Pontypridd.—At a meeting of the Corporation Electricity Com- 
mittee on Tuesday the engineer reported that the revenue from the 
supply of eleetrie light and power for the past month was £561. 
2s. 5d., an increase of £120 over the corresponding period of last 
year. The tramway receipts for the same period totalled £683. 3s. 3d., 
or £40 in excess of the takings for December, 1905. 

Birmingham.—The Electric Supply Conimittee of the Birmingham 
City Council have decided to go to the Council at an early date for 
permission to obtain a loan fora big extension of the supply mains. 
It is reportéd that there has been a large demand from private con- 
cerns recently for electricity for power purposes, and that it will be: 
necessary for the mains to be vonsiderably extended. | 

Coventry.— At a meeting of the Coventry City Council on Tuesday 
the chairman of the Electric Light Committee stated that the manager 
had already presented a very large and comprehensive scheme of 
extensions at the electricity works, which was considered by the com- 
mittee on Monday and accepted by them. The scheme and the 
appointment of an outside expert had been deputed to the executive 
sub-committee, who were taking such steps as would ensure the appoint 
ment of a leading electrical engineer in a very short time. 


Armstrong College Englueerlng Soclety.— We are glad to note 
that the engineering society connected with the college, hick is Alma 
Mater to many who have become conspicuous for their scientific 
ability, and the college to which progress in electrical engineering 
owes a great debt, is now enjoying a more satisfactory career than 
ever. By the end of the session visits will have been paid by the 
society to various works in the North-East Coast district, including 
Cumbois colliery, Carville power station, Holmes's electrical works, 
North-Eastern Railway locomotive works, Gateshead, and C. A. 
Parsons and Co. The lates three have been visited already, and it is 
expected to make two or three additions to those down. Many inte- 
resting papers are down for discussion by the members, as may be seen 
from our list of “ Forthcoming Events.“ | 


— 


Geapert.—The electric light will very shortly be available in 
sont. Everything is iu readiness for the service at the sub-station 
im Z«tiand-mowdl, and practically all the cables have been laid, with 
the cvception of a short stretch on the south sive of the High-street. 


Fulham. —The Finance Committee have recommended that appli- 
ration ^e made to the London County Couneil to lend the Fulham 
бошк the sum uf £6.663, part of the loau of £14,000, for electric 
lustig purpeses, as follows: house services, £9,200 (12 years); 
"eter, £1,233 10 vears ; teiuporary iron chimney, £180 (3 years). 


Stadferd. —The Council have agreed to extend the scale of discounts 
to consumers of electricity as follows: for quantities from 1,400 to 
2J00 units per quarter, 54. per unit less 10 per cent. discount; for 
juntitics. fiom 2.000 to 3,000 units per quarter, 5d. per ише less 
12, per cent. discount ; for quantities over 5.000 units per quarter, 
51. per anit less 15 per cent. discount. 

Neywoed.—At the last meeting of the Electricity and Tramways 
Солт ее of the Council the engineer reported that the consumption 
A cle tricity for the month of November was 11,190 units, as against 
10.5329 units for the corresponding period of last year, showing an 
циа» of 801 units. The consumption of electricity for traction 
7a. duri the mouth was 35,600 units. 

Dublin United Tramways Oo.—Tlie directors of the Dublin 
Vrited Tramways Co. recommend a dividend for the half-year ended 
I. 31, 1306, at the rate of 6 per cent. per annum, free of income 
tax, on the ordinary shares, after setting aside £5,000 to reserve fund, 
£1.00 to acvident insurance fund, and £3,000 towards maintenance 
in the carrent half-year, and carrying forward £6,664. 

Bémundson's Electricity Corporation. — The directors of 
Limulus Electricity Corporation anuounce that, in view of the 
continued. decrease in contract work, they have decided not to declare 
ап interim. dividend. on the ordinary shares for the half-year ended 
spt, M, as they consider it advisable tu await the results of the 
ж скок of the whole усаг ending March 31 next before dealing with 
fae matter. 

Eastbourne. —Th« Electricity and Street Lighting Committee have 
moun nied that £9,934 be expended on increasing the plant at the 
eetne lighting works, A water-tube boiler to cost £2,027, and 
£5.900 for one 750-kw. turbo-alternator aud exciter with condenser, 
"wn pipe, and foundations. The report has been adopted by the 
Coml, and application. is to be made to the Local Government 
Hoan] to sanctiun the loan of 59.934. 


Metrepolitan Railway Co.—The directors of the Metropolitan 
Raiwav Co. recommend a dividend upon the ordinary stock for the 
pet hilf vear at the rate of 4 per cent. per annum, carrying forward 
£20. The dividend on the surplus lands stock will be at the rate 
of 2] jer cent. per annum, carrying forward £200. A year ago the 
omuarv stock received 24 per cent. per annum, and 2$ per cent. per 
annum was paid on the surplus lands stock. 


Airérie.—At the last meeting of the Council, the Provost said the 
new agreement with the electricity company regarding the electric 
ht hof the streets had been signed by him, and, if the Council 
aired, the town clerk would also do so. There was no mitigation 
Taj on the original draft, the company having stuck to their original 
it „ According to the agreement, the new lamps were all to be 
гозу for the opening of next season. The Council approved. 

Lewisham. —The General Purposes Committee disapprove of the 

гер кас of the London County Council as embodied in the Electric 
“yey Bal ordered to be deposited in Parliament, and thev direct 
thatthe borough representative in Parliament, and the representatives 
othe London County Council be requested to use their influence in 
mirng the rejection of the Bill. They have decided to oppose also 
he London Electric Supply Bill and the London and District Electric 
Daer Bul 

City and South London Railway Oo.—The accounts of the City 
ved N oth London Railway Co. for the half-year ended Dec. 51, 1906, 
UO A canere, after providing for debenture stock interest, payment 
dividend op the 5 per cent. preference stocks 1891, 1896, and 1901, 
uri the transfer to renewal fund of £1,500. sutticient to allow the 
алеи of a dividend on the consolidated ordinary stock at the rate 
* à ter ut. per annum, carrying forward £2,521. The dividend for 

correspeuding period last усаг was at the rate of 14 per cent. per 
пош, атуы forward a balance of £1.366. 

lsitagten. -The Lighting Committee will to-night interview eight 
: Us for the appotutuent of chief assistant electrical engineer. 
ains ti irnumberchoose three fortinal selection by the Council during 
Us same evening. The committee recommend that the commencing 
лгу oe £250 per sunum, rising by four annual increments of £25 to 
à h. 4 1. . Uh of £350 per annum. The town clerk has been authorised 
Wet petitions against the following Bills in order that a Jocus 
£v may be obtained; London County Council (Electric Supply), 
L saun Eie tric Supply, London and District Electric Power Supply, 
Liwcnistrative County of London and District Electric Power 
e 

Chelmaterd.—Ou Jan. 5 the Chelmsford Are Works Club gave 

“Pete annual entertainment to the employ s, their wives and children, 
ж Mesa Crompton and Co.'s electrical engineering works. The 
rings commenced at 4 o'clock with a tea at the corn exchange, 
et w oh the company numbered about 800, and during which selec- 
, were rendered by the Premier Band. After tea there was a 
1 tal *anety entertainment, and a programme that young and old 
"unt appreciate, Colonel R. E. Crompton was present during a part 
[othe proceedings, and wished all a happy and prosperous New Year. 
ire Maser of Chelmsford also wok part in the proceedings, which 
ver ust successful, 


Teigamouth.— At the last meeting of the Council the clerk 
‘fe ced that he bad received a print of the Bill deposited seeking 
en to transfer the orders and agreements of the Council with 


* 
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respect to electric lighting from Messrs, Crompton and Co. to the 
Electric Supply Corporation, and stated that certain clauses of the Bill 
were at variance with those contained in the agreements with Messrs. 
Crompton, The Finance Committee recommended that the clerk 
communicate with the solicitors of the promoters on the matter and 
point out the objections of the Council, and state that the authority 
would oppose the Bill unless the provisions objected to were with- 
drawn. The report was adopted. 

Exeter.—At the last Council meeting the electrical engineer 
reported that the 100-c.p. fittings for publie lamps on the tramway 
poles had all been fixed. This was, he believed, the first example 1n 
the country of sticet-lighting by Osram lamps, and it was likely to be 
generally followed where 1 le, The Lighting and Cleansing Com- 
mittee recommended that sections of High-street and Queen-strect, 
from the junction, be experimentally lit at an estimated cost of £25 
to £30, as follows: towards Bedlord-cireus with golden-flame are 
lamps on existing lamp standards; towards the yuildhall with 
ordinary arc lamps on existing lamp standards ; towards the college 
with Osram 100-c. p. lamps on tramway standards. The recomienda: 
tions were agreed to. 


Morley.—At the Town Council meeting Mr. J. E. Ellis, engineer 
reported that the output from the electricity works for the month 
ending Nov. 30 was 23,006 units, as compared with 20,928 the same 
month of the previous year, being an increase of 2,078. The quantity 
sold to consumers by meter was 18,151 units, as compared with 15,230 
the previous November, being an increase of 2,921. The lamps con- 
nected to date numbered 15,114, and 25 motors with an aggregate of 
72 h.p. were connected. It was resolved that the wages of the men 
employed at the electricity works be advanced from Jau. 1 as follows : 
chief assistant, from £1. 158. to £1. 17s. 6d. per week: engineer. in- 
charge, from £1. 5s. to £1. 10s. ; and that the committee coutirm the 
order of one Baker oil separator at a cost of £10. 10s. 


Leeds. —Considerable complaint was made at the last meeting of 
the Leeds Chamber of Commerce respecting the delay which во 
frequently oceurs in obtaining trunk eae calls. One member 
wrote stating that a trunk call between Leeds and Birmingham meant 
a delay of from 50 minutes to four hours. It was also. stated that the 
delay in obtaining а call to Liverpool had amounted оп several 
occasions {о 14 or 2 hours. The National Telephone Co. had been 
communicated with, and the company had forwarded a reply stating 
that the delay was due to alterations, and that consideration was 
being given to the desirability of putting down more truuk wires 
between Leeds and Liverpool. It was suggested that the Chamber 
should write to the Postmaster-General. pointing out that the delay 
caused very great inconvenience to business men. 


Bournemouth. —At the last meeting of the Council the town clerk 
reported that the award of Sir A. B. W. Kennedy in the dispute 
between the Bournemouth Electricity Supply Co. апа the Corporation 
had been received. The company originally put forward a claim 
amounting to £1,767, which had afterwards been altered, when it was 
agreed to go to arbitration, to £3,522. The arbitrator had awarded a 
sum calculated at the rate of £350 per annum from July 1, 1903, to 
Oct. 16, 1905, the same to be paid by the traction company as to the 
period from July 1, 1905, to Dec. 51, 1903, and by the Corporation 
from Jan. 1, 1904, to Oct. 16, 1905. The sum payable hy the Cor- 
poration would thus be about £627, and the amount payable by the 
company about £175, together about £802. The company had also 
claimed that they were entitled to be paid 74 per cent. on the sum of 
£150, the estimated cost of the switchboard panel, but as to this the 
arbitrator had accepted the Corporation’s contention that the pay- 
ment should be based on the actual cost, not exceeding £150, Costa 
are divided equally between the three parties, the Corporation's share 


being £13. 6s. 8d. 


PROVISIONAL PATENTS, 1907. 


JAN. 7. 

369. Safety device for exposed electric conductors. Richard 
Frederick Hamilton, 172, Firth Park-road. Sheftield. 

383. Improvements in electrically-controlled switcoh-operating 
mechanism for railways. Karel Willem Gerard Johan 
Stotlels, 33, Cannon-street, London. (Complete specitica- 
tion.) 

393. Improvod method of testing leakage from electrical 
circuits, Arthur David Stevenson, 26, Victoria- street, 
Westminster, London. 

Metallurgical and electrometallurgical process for the 
production of pure copper. Lucien Jumau, Birkheck 
Bank-chambers, Southampton-buildings, London. (Date 
applied for under Patents Act, 1901, March 20, 1906, beiug 
date of application in France.) (Complete specitication. ) 

436. Improvements in or relating to surface-contact electric 
traction systems. Edward Albert Mitchell, 46, Lincoln's- 
inn-fields, London. 

Improvement in methods of regulating alternating- 
current electric motors of the commutator type. The 
British Thomson-louston. Company, Limited, 83, Cannon- 
street, London. Allgemeine Elektricituts-Ges., Germany.) 

Improvements in and relating to dynamo - electric 
machines having commutating poles. The British 
Thomson-Houston Company, Limited. and James Muir- 
head, 83, Cannon-street, London. 

449. New or improved electrical 
William Watson Lovett, 18, 
London 


414. 


410. 


441. 


signaling apparatus. 
Southampton : buildings, 
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453. Improvements in controllers for the trolley poles of | 726. Improvements in electric contacts. The British Thomson- 


electric oars. Alfred John Edwards, 
Finsbury, London. 

455. Electrical heating apparatus. 

37, Chancery-lane, London, 
JAN. B. 

494. Improvements in curront-collecting devices for electrical 
apparatus. Theodore Varney, Westinghouse Building, 
Norfolk-street, Strand, London. (Date applied for under 
Patents Act, 1901, Jan. 16, 1906, being date of application 
in United States.) (Complete specification.) 

498. Improvements in or rolating to dynamo brushes. The 
firm of P. Ringsdortf, 111, Hatton - garden, London. 
(Date applied for under Patents Act, 1901, Jan. 11, 1906, 
being date of application in Germany.) (Complete specifica- 
tion.) 

503. Improvements in and relating to the electrical trans- 
mission of time. Gaston Henri René Marie de Peyrecave 
and Louis François Marie de Peyrecave, Penrhós, Chisle- 
hurst, Kent. (Complete specitication.) 

504. Electromagnetic motor. George Dixon Lay. 61, Chancery- 
lane, London. 

517. Improvements in electric accumulator and other cells. 
Henry Leitner, 4, South-street, Finsbury, London. 

521. Improvements in inolined-oarbon arc lamps. Edward 
Pearce and Stanley Walton, Norfolk House, Norfolk-street, 
Strand, London. 

592. Improved clip for fixing conducting wires to insulators. 
Siegmund Ritter von Sonnenthal, 19, Holborn-viaduct, 
London. (Complete specitication.) 

523. Improvements in and connocted with electro-capillary 
apparatus. The Capilliform Telegraph Instrument Com- 
pany, Limited, and Edgar Alfred Goddin, 6l, Chancery- 
ane, London, | 

539. Improvements relating to the production of alternating 
electric currents. Ernst Kulimer, 22, Southampton-build- 
ings, London. (Complete specitication.) 

543. Improvements relating to electric cut-outs and the like. 
Aktienyesellschaft Brown, Boveri, et Cie., 18. South- 
ampton-buildings, London. (Date applied for under Patents 
Act, 1901, May 2, 1906, being date of application in 
Germany.) (Complete specification.) 

JAN. 9. 

555. Improvements in or connected with electrio switohos. 
Thomas Clark and Ivan Vasto, 15, Water-street, Liverpool. 

565. Improvements in or in connection with the trolley ropes 
of eleotric tramoar and like vehicles. Frederick 
Moreland, 5, Brown-street, Market-street, Manchester. 

585. Process for producing incandescent filamonts for elec- 
trical lamps and aro light electrodes. Hermann 
Rubert, 8, Southampton - buildings, London. (Complete 
specification.) 

586, Improvements in or relating to the control of electrically- 
propelled vehicles. John Smith Raworth aud Alfred 
Raworth, Queen Anne’s-chambers, Westminster, London. 
(Complete specitication.) 

596. Improvements in electric furnaces. Sherard Osborn 
Cowper-Coles, 4, South-street, Finsbury, London. (Com- 

.4 plete specification.) 

615. Improvements in and relating to electric safoty lamps 
for use in mines. Achille Desiré Joseph Mallet, 72, 
Cannon-street, London. (Complete specitication.) 

033. Improvements relating to alternating-current commutator 
electric machines.  Allgenieine Elektricitits-Gesellscliaft, 
83, Cannon-strect, London. (Date applied for under Patents 
Act, 1901, Jan. 29, 1906, being date of application in 
Germany.) (Complete specification.) 

634. Improvements in and relating to electric distribution 
systems, The  Dritish Thomson - Houston Companv, 
Limited, and Edmund Basil Wedmore, 83, Cannon-street. 
London. * 

635. Improvements in measuring instruments. The British 
Thomson-Houston Company, Limited, 85, Cannon-street, 
London. (The General Electric Company, United States.) 


4, South-street, 


Wilhelm Ernst Trümpler, 
(Complete specification.) 


637. Electric bridge hand signal lamp. Edwin Harold Evens, 
Norfolk House, Laurence Pountney-hill, London. 
JAN. 10. 
640, Improvements in liquid electrical controllors. Harry 


Richardson, Charles Francis Cooke, and South Durham 
Steel and Iron Company, Limited, 6, Finkle- street, 
Stockton-on-Tees, 

686. Improvements in or relating to olectric batteries. 
Arthur Herbert Coote, 111, Hatton-garden, London. 

692. Improvoments in and relating to electric switches. 
Frederick Hugh Smith, 18. Southampton-buildings, London. 

708. Improvements in electric railroad signals. Arthur 
Wellington McMaugh and Robert. Welch. 4, South-street, 
Finsbury, London. (Complete specification.) 

725. Improvements in electric measuring instruments. 
Francis Henry Nalder, and Nalder Bros. and Thompson, 
Limited, 34, Queen-street, London, 

JAN, 11. 

776. Improvement іп clcctric lampholders. 

iosling, 212, Goswell-road, London, 


James 


Arthur 


Houston Company. Limited, 83, Cannon-street, London. 
(Allgemeine Elektricitate-Ges., Germany.) 

727. Improvoments in dynamo-electric machines. The British 
Thomson-Houston Company Limited, 85. Cannon-street, 
London, (The General Electric Company, United States.) 

Improved brake arrangements for electric tramcar and 
similar vehicles. Frank Tolkien, 3, Brown - street, 
Market-street, Manchester. 

Improvements in and rolating to electric motor-gene- 
rators and other dynamo-electric machines. Crompton 
and Co., Limited, James Colquhoun Mactarlane, and Harry 
Burge, 55, Chaucery-laue, London. 

Improved dynamometer. William Arthur Granger, Eaton 
Park-road, Palmer's Green, Loudon. 

Improvomonts in or relating to covering, arranging, and 
mounting electric conductors. George Calvert, Birk- 
beck Bank-chanibers, Southampton-buildings, London. 

Improvoments in apparatus for indicating or recording 
vibrations or oscillations, and for controlling clectric 
circuits correspondingly with such movements. 
Walter Bray, Birkbeck Bank - chambers, Southampton- 
buildings, London. 

Improved automatic electric motor starter. Willie 
Dickson Kilroy and Evershed and Vignoles, Limited, 
1, Queen Victoria-street, London. 

Improvements in or relating to incandescent electric 
lamps. The tritish Thomson-Houston Company, Limited, 
83, Cannon-strect, London. (Allgemeine Elektricitats-Ges., 
Germany.) 


762. 


114. 


781. 


783. 


785. 


793. 


814. 


JAN. 12. 


817. Apparatus for illustrating mechanically the laws govern- 
ing the oscillation and defiection of magnetic needles, 
and for certain mechanical experiments William 
Bennett, The King's School, Grantliain. 

885. Improvements in the manufacture of electric incan- 
descont lamps. Otto Schott, Jena, Germany. 

865. Improvements in eloctromagnotic brakes for railway 
and like vehicles William Schaake, Westinghouse 
Building, Norfolk-street, Strand, London. 

8860. Improvemonts in dynamo-electric machines or variable- 
speod motors John Cromwell Lincoln, 31, Bedtord- 
street, Strand, London. (Date applied for under Patents 
Act, 1901, Jan. 12, 1906, being date of app.ication 1n 
United States.) (Complete specitication. ) 

887. Improvements in receivers for wireless telegraphy» 
Guglielmo Marconi and Marconi’s Wireless Telegraph Com- 
pany, Limited, 24, Southampton-buildings, Loudon. 

888. Improvoments in apparatus for producing alternating 
electric ourrenta. Guglielmo Marconi and Marconi s 
Wireless Telegraph Company, Limited, 24, Southainpton- 
buildings, London. 

899. Improvements in or rolating to magnetic separators, 
William James Hollidge, 46, Lincoln's-inn-fields, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on Jan. 31.) 


1905. 

Application of rotary electric motors to work certain 
to-and-fro movemonts and in a gearing devico and 
a pump and a fluid motor with which the same 
can be effected. Hardy. 

1906. 

Controlling  devicos for electric motors. British 
Thomson-Houston Company. (General Electric Conipany.) 

Electrical signalling on railways. Rotter. 

689. Attachments for olectric incandescent lamp clusters, 

Fairweather. (Benjamin Electric Manufacturing Company.) 

. Controlling devices for electric motors. British 
Thomson-Houston Company and Sugden. 

Means for connecting flexible metallic tubing to gas, 
air, fluid, or electric fittings. (Quincey and Harrison. 

Automatic electric switching apparatus. Job. 

Telephone circuits. Jacobs and Thorrowgood. 

Telephonic apparatus. Graham. 

Signalling systems for railways and the like. British 
Thomson-Houston Company. (General Electric Company.) 
Rotating magnets for dynamo-celectric machines, 

Parsons, Stoney, and Law, 

Electrical fuse-boxes. Anness and Denny, 

Manufacture of incandescing bodies for electric incan- 
descent lamps. Just, Hanaman, Landesberger, Salzmann, 
and Vereinigte Electricitats Akt.-Ges. 

Dynamo-electric machines. Ralston. (Date applied for 
under International Convention, March 1, 1905.) 

Dies for forming accumulator plates. Blauchon. (Date 
applicd for under International Convention, Feb, 24, 1905.) 

Means for regulating asynchronous electric motors. 
Elektrizitats Akt. Ges. vorm. W. Lahmeyer und Co 
(Date applied for under International Convention, March 18 


1905. ) 


20819. 


002. Reels for electric conductors for lamps, telephones, 
and the like. Burnaby. 


t*L. Electro.deposition of copper and other metals. Cowper- 
Coles 

NH. Electrically-heated irons. Read. 

$:55& Electric controller contact. McCormick. 

10654 Eloctrical junction and like boxes. Sibley and Lutz. 

1056. Blectromagnetio clutches. Schuster and Ast. 

197. Electromagnetic elutches. Schuster and Ast. 

1373. Method for the prevention of sparking in current 
interrupters and the like. Schneider. 

13334. Apparatus for automatically regulating the currents 
ef electric circuits, Siemens Bros. Dynamo Works, 
Linated. Siemens-Schuekertwerke) 

19035 Apparatus for automatically regulating scvoral 
parallel - connected electrical generators. Siemens 
bros. Dynamo Works. Limited. (Siemens-Schuckertwerke.) 

01314. Multiple - unit control systems. Harding and Clark. 
Date applied. for under International Convention, Jun. 6, 
1906 ) 

16396. Automatic electric fire-alarm. Meddings. Date applied 
foc under Internationa! Convention, Oct. 10, 1905.) 

11113. Electric fuses or cut-outs. Menzel. 

15121. Kleotrio controllers Volk. (Date applied 
International Convention, Sept. 12, 1905.: 

30178 Apparatus for altering the self-induction in alternating- 
current cirouits, Mackenzie. (Firm of C. Lorenz.) 


3309€. Electrical ignition devices for explosion engines. 
Brasier. © Date applied tor under International Convention, 
Oct, 28, 1905.) 


for under 


COMPANIES’ STOCK AND SHARE LIST. 


Amount 
Name paid. Last price, 
Cowmereial and Industrial.— 8 8 
Aue Dectrtcal Ca. 5 per cent. Cum. Pref., Nos. 1-70,0С0 l 4 5-8 
r „r. Se he Cr ER ROAD es I. xx «i 
Amo Ketricity Meter, 5 ро Cum. Pref. Shares, 1-125,000 1 .. 11/16 3/16 
nd Insulat A and Helsby Cables, Ord., 1-100,000..... ‚ 8. 517 
5 рет cent. Cum. Pref., 1-100,000 ........... .... 6 . diti 
—— 4, pee cent. Mortgage Debentures .............. 10 .. 1 O. los xd 
йт Thomsoo-Houston Co., 44 per cent. 1st Mort. Deb. 
Wel RI 100 .. 84 98 xd 
Brito Waetinghouse Elec. and Manuf. 6 per cent. Pref., 
IS00-575,00. ,. kae e Re Seles $5... ИЦ 
——— 4 per cent. Mortgage Debenture Stock .......... 71 75 xd 
Brad Dectrical Englueering, Ordinary, Nos. 1-105,731 .. 2 .. 11 
—— Nm Cum., 6 per cent. Pref. ..... еа ъд 2 M 
—— 4, per cent. lst Debenture 5їосК................ 100. . 97 
— t, per cent 2nd Debenture Stock. RN 100 .. tO 8 xd 
Catender’s Calle, Debenture s. TOTS 100 .. 166-108 xd 
r бб, 5 25 A 
— $ сео Pret. 6*e090029990009200909009«0920009*590906 ee 5 
Oma ptum end CU. uio bueno dai ᷣͤ V0 8 5 ..115/16:2 516 
— 5 percent Debentures.......... eee eee een 100 .. 94 97 xd 
Мосе and swan United, '' A Shares, 1-99,261 ......... . 5 — 1414 
— ** A" Shares, 01-017,139 ........ 5 — 22 
—— 5 pet cent. De bent urs. 100 .. 90:5 
—— 3 per cent. Deb. Stock. Red. ..... €—— 100 ..  85*7xd 
Кесме C. a. etructlon, Noe. 1 to 112,100.................. AE NV" 17/10 
——— 7 per cent Cumulative Preꝶ i.... eeee 4 .. 14 à 
—— 4 рет cent. Perp. let Mort Deb. ..............-. 100 .. е5 86 
rent! Limited, 5 per cent. let Mort. Deb. Stock, Red. 100 90-93 
Genera) R:ectric Company (1300), 5 per cent. Cum. Pref... 10 .. 8% Sixd 
——— > per cent. let Mort. Deb. Stock ................ 00 .. 8487 
W.T Beciey's Telegraph Works, Ordinary ............. . 6 . 21.12 
& рет сесі. Preference. . 6 55/165 9/:6 
6, per cent. Debentures ...... eese . 100 .. 6108 

ыза Богот, Gutta Percha, and Telegraph Works ..... . 10 .. 154 буха 
4 per cent. Debenturees 100 .. 98-101 

Parker. Thue, Limited, Ordinar g "m 10 . 10 101 

Tesegrapo Camstruction end Maintenance 13 .. 0 32 
—— 5 pet cent. BOͥdt 3h ⁊ •l. . 100 994-1075 xd 

Eleetrie Lighting and Supply.— 

А грев: 5 and Poole, Ordinarryyuyhõh nn 10- us 95-10; 
—— &, per cent. Cum. Pref., J. 501 -15,0 0 10 95-10 
—— 5 per cent. Cum. Second Pref., 15. C0l - 22,500 10 .. 104.14 
——— 4, per cent. Debenture stock, Rel 100 .. 102) 4х4 

гоа еу (Rent) Klectric Light and Power Со, .......... 5 .. + 
—— 4, per cent let Debenture Stock, Red. .......... 10 .. 93 ‘ul 

Br m and Kensington, Ordinary ..............+-+... Des 89 
—— 7 per cent. Preference ................. eee 5 . 7434 

Cai cita Eiectric “орріу Corp., Ordinary, Nos. 1-60, 000. 5 — 718, 

N. dO,.001- G. O0 c tes eeeeccsnsecee 3 — і 

ne E.ectric supply Company, £10 Ога. ....... . 8 „ 12. ә 

Ce uni É.e tric Supply, 4 per cent Guar. Deb Stock .... 100 „ 11104 

rat (nes, West Eud, and City Electric Supply, Ord., 

Sc; ; PNEU y arenes 5 — HA 
—— 4, percent Cum. Pref., -80,000 ................ 5... 4, 4 
—— 4 per cent, Detenture Stock, Red. .............. 100 .. 99 102 
— “Сиу Undertaking,” 44 pc. Cum Pref., 1-40,000 5 4 
— ditto (1903) 40,001-80,000.......... § .. 44 

Семее Electricity Suppl. 5 — 94 
—— 4, percert De^eptures ........................ 100 ..  1C4 7х4 

Су of LN. OTInãůĨ .... 10 .. 71 0, 
—— 6 pet cent Cumulative Pref......... ........... 10 .. 11-2 
—— 5 pet сео Detenture So m.. — 121-124 xd 
—— by рет cent, 2nd Deb. Sta Prov. Certa, (all pd.).. 100 .. $8 101 zd 

Cousty 4 Luado Kiectric Supply. Ordinary ............ 10 „ 74 54 
—— ^ pet cont Cum. Pref. ...... 2c. . 4 nees 10 æ 1d 
——— 4, per cent. Detentures Prov, Certe. All pd. Rd. 100 100 lid xd 
—— & per cent 21.0 Debentares Prov. Certs. . . ‚10 398101 

{1 ёваобесое Electricity Corporation, Ordinary, 1-50.00. 5 œ 1; 21 
—— § per cent. Com. as оо эө 2 оо OH HB OH 000992909 § ет 44-46 
—— U per cent. First Mort. Deb .................. 100 97-100 
trie Lt. & Traction Co. of Aust.,6p.c. Cm. F., 1-30,000 5 æ 2, 21 
exa b per ФЕ Btock, e «э с» єз сю «з ЄР «э ko- xd 


Name. Last pri: ө 
paid. 
£ £ 
Folkestone Electric Supply. Ord. Nos. 1-10,000 .......... 5 œ 90 5 
4 рег ceut Firet Deb. Stock, Rd. 100 ee 1 

Havens весу 0 J аке LC 1^ 11 

Hove Rlectric Lighttug, Ord.. 1-13,000 .... se ........ 5 73 * 

lsieof Wicht Elec Lue and Pwr.,4 рс. Db. Stk Red. 100 t6 99 

Kalgoorlie £l-c'ric Power aud Lightiug, 6 per cout Сиш, 

7h. ⁰ UT 1 .. 2/52 29 32 
Kensington & Knigh*sbridge Elec. Lt., Ord., 1-21.000 .... 5 .. +4104 
Keusingtop and Kuightebridge aud Nutting Hill, 4 per 

cent. Debeuture Scr Red. ...................5 55. 1 sa 99 101 
Kidderminster and Utet. Clec. Lighting and Traction, Pref. 10 .. 93-104 
Loudou Biectric, Ordibary (eese E we 1 1 
6 per cent Pl eer enhn „ 82-4 
4 per cont. lat ae ie rik Debenture Stock, Red... 100 .. 5 8 
Metropolitan Ordinary, OU0U1-30,000  ............. e 05. — 748 
4% per cent, First Mortgage DebentureStock.... 100 .. Mo 0x4 
44 per cont. Cum Prei. NM. RET ‘h »xd 
ы per ceut. Могае Dehenture, Rod. ... 100 . 4 6xd 
Midland Electric Power Dis., 44 p.c. let Mort, Deb, .... P 9 ха 
Newcaatle-upon-Tyne Electric supply, Ordinary, 1-57,009 5 .. 7a 8 
du., 57,0 0-75,000 ооа сово оо овоне оове севе вооооо е P 5 ee 1&8 
5 per cent. Pref., 1-57, 0oũ mm ae: ee 5р 64 
— do., 57,0 0-75,0 0 ee Kl оаоевовеовете ето өз тә зө өө е e. § ee -6} 
Notting Hill Electric Lighting 10 .. 1314 
4 per cent. First Mort. Debs. Noe. 1-500 (Reg.). 100 .. $7 100 

Oxford Electric, Ordinary, 1-96 and 90-14,510 ............ 5 .. AAS 
—— $ рег cent. Debenture Stock .................... 100 — 98 100 xd 

Royal Electrical Company of Muntreal, 44 per cent. First 

Shares Mortgage Debentures _...................... 00 . 57101 

Smitbtield Markets Electric Supply, Ord. 1-12,000 ...... 5 o Hc 
——— 4 per cent. Debeuture Stuck ....... ACER . 100 — 757 

South London, Ordinary .. ...........................в ь.. ач 

South Metropolitan Electric Light and Power, Ord. ..... "e s á 1 

7 per cent. Cum. Prein. Me КИРА M 
44 per cent. lst Mort. D ꝛꝛꝛꝛꝛꝛꝛ . 100 — 10. 

St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 w 94 161 
шла 7 per cent. Pref эоезозэзэөоозо»эе э % „ „6 „„„%fei 2 „ „ 6% „6 [EXE $ D d ‚8 
——— 34 per cent, Db. коа 100 „ 44 6ха 

Urban Electric Supply Co., Or inary, 8-30-007 .......... 6 .. 21 1 

5 per cent. umulative Preference, 50,001-80,000 5 a 44 

Westminster, Ordin 6 %% „ „ %%ũ.ꝗ ũðůł w о оо 2 6 „ % „„ %%% %%% 5 es 9 10 

——— 44 per cent. Pret., 110,1u1-138. 251 en оооо ов 5 ер dA 2 xd 
Electric Tramways.— 

Anglo- ntine, 54 per cent. Cum. Pret., 1-260,007...... 5 5. i xd 

J) 8 0 2 ча 

Permanent 6 per cent. Debenture Stock, 1888.... 100 æ 1.69 1d 
Auckland Elec. Trams., 5 p.c. lst Mor. Deb. Stk., Кед. .... 100 ы 13 6 xd 
Barcelona Tramways, Ó ,1-20,000 .......... er 10 саа 

5 per cent. Cum. Pref. Snares, 1-10,000 .......... 10 

5 per cent. Deb., Red., 1-600 .................. . . 10 `œ — 

44 per cent. Red Deb Stocck k.. q . 100 . — 

Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75, 001-150, 506. 1 8-1 

5 per cent. Cum. Pref. Shares, 1-58,594 ......... . 1 1576-1 116 xd 
Blackpool and Fleetwood Tramread  ............. S aded . 10. 19! 
Brisbane Tramway Invest., Ord., 1-75,000 ............... 5 .. 225 

5 per cent, Cum. Pref., Nos. 1-75,000 ꝛ⸗—ßerm . 5 249,16 1516 

44 per cent. Deb. Stk , Red., Prov Certs. all pd.. 100 *8 4% xd 

British Columbia Electric Railway Co., Ord. Def. ........ 100 .. 123134 
— Ога. Et —— m 100 .. м 14 
— per cent. Cum. Perpetual Pref Stock.......... 100 .. 168112 

4 percent. lst Mt. Debe., Nos. 1-6,250, of £40each 40 .. 102-105 

4. per cent Vancouver Power Den. ..... 1 . 103-106 

British Electric Traction, Ord. 1-500,000 & 60,001-90,000 .. 10 .. 44 43 
——— per cent. Cm Pl., 30.001-60,000 ....... . 10 .. "ei 

5 per cent. Perpetual Vebeuture Stock. — ........ 100 .. 0811 

44 per cent 2nd Deb Stock ................... ... 100 du 5 88 

Buenos Ayres and Belgrano Trams.............. — гаг ‚ & . УЧ 

7A per cent. Cm. Pt, 1-40, O O.. eat Oks wt 

' B" 6 per cent. Cm. Pf., 1-27. 5000000 5 4 

5 per cent. Deb. Stock, Red. ...... vi .... oe 100. 14 61d 

Prov. Cert., all parlrtv uu. 100 .. 161 w^ xd 
Buenos Ayres Electric Trams, 5 p.c. Deb. Stk., Red. .... 100 .. 88 101 xd 
Calcutta Tramways, 1-105,000 ............................ 9 Uu 8,84 

105:001:15/. 610... . e X deat es 5 .. 74 8. xd 

4, per cent. 1st Deb. Stock, Rl. 100 .. 10 196 xd 
Cape Electric Tramways, Nos. 1-480,000 .................. 1 .. 7,16916 
City of Birmingham Tramways, 5 per cent. Cum. Frei. 5 55 

4 per cent. let Mortgage Deb., 1-3000 (1917) ...... 100 . 94-1 
Colombo Electric Tramways aud Lighting, 5 per cent. lst 

Mortgage Debenture Stock, Кед. .................... 100 .. 101-105 

Cork Electric Tramway and Lighting Co., Ordinary ...... 10 14-15 

6 per cent. Cum Preite 10 11.15 

Q per cent, Debeut ure ꝗ 100 99 10 

Dubiip United Tramway» (1896), Ord., Nos. 160,000 ...... 10 14-15 
— 6 percent Pref., Nos. within 1-40,0 0............ 10 14-15 

3 percent. M rt. Debs., 1-5,000 Hed. ......... ... 10... 94-96 
Imperial Tam says, Ordinary ......... FFC al .. 18-19 

d per cent, Cum. Prei al) .. 14-14 

4 percent. Deb, Stock .......................... 100 — 108-11 
Isle of Thanet Eiectric Tramways and Lighting, 5 per c 

Cum. Pref. Noe. O. OOl · O.OUuhllluůujr e 6 == 14 24 
— a per cent. lst Mt. Do. Stock, Rede.. 100 3 73 xd 
Kidderminster and District Liguting and Traction, Pref... 5 .. 8-0% 
Laucus nlite Unitcd lramwaye Limited, 5 per cent. Prior 
Lien Deb. Stick, Ne. авнаа — — 95-98 xd 
£296 590 Zid Mort Deb St ............. — =... — 
£985.53) Deferred Delh, Stock (all fully paid) ...... — — 
London Uuiteu Trys. (1901), 5 per cent. Cum. Pref......... 10 83 94 xd 
— $ рег cent, lst Mt. Do. Stock, Red. .............. 100 .. tO *1x4 

Madras Elec. Trams. (1504), 5 per cent. Deb. Stk , Rd. .... 100 88 vu, xd 

Metropolitan Elec. Trams., Defd., 1,000,001-1,514,016 ... l .. Woe 
——— 5 рег cent. Cum Pref., 500,001-1,000.00.......... 1 .. 2554.93 

per cent. Deb. Stock. RO... 100 .. 9% wad 

Milwaukee hlectric Rail and Lignt, 5 per cent. 30-yr Cons. 

Mort Bonds, 1426. 1. 0 aud 7,001-8,000............ 1.000. 145 107 

Montreal Street Hail, Sterling 5 per cent (Mort.) Deb, 

/ E rb ĩͤ i dx S e Rr . 15 +07 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ e 105 ice 
New General Traction, 6 per cent. Cum. Pret., I-10, O0 and 
JJ) wd ĩ re ote ie 5. 22 

Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 .. 14 

5 percent. Cum re наа 10 9 
Perth Elec. Tramways (W. A), 5 per cent. 1 Urt. Deb. Sk... 100 102 106 xd 
Potteries Blec.ric Traction, Ordinary, 20,001-40,000........ m 6-7 

5 per cont. Cum. Prel., 1-20,000 M 10 1-8 

44 per cent. Deuenture Stuck 0600000 +0 0060090000069 0€99 10) que 984-101 

Electric Rallways.— 
Central London, Ordinary 80888 0 0 28 86 28 O24 28 024 04 66 024 86 86 60 100 82 24 
4 per cent. Pref. ee 2 „ ene seen %% %% „%%% „%%% OF 6.0 OS OF 100 е» 98.100 
— y m deferred (—L— ⁊eſ ъв ое ое то ол ње = 100 . 71.74 
——— 4 р.0. Deb, Stock (Prov. Script Certa., fully paid). 100 108-110 
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Amount 
Name, paia. Б зж Нате ut. Last price 
City and South London, Consolidated Ordinary .......... 100 — 45-45 Telephones. — g g 
—— — por cent. Debenture Stock .................... 100 ao 104107 
5 per cent. Pref. Stock “lll 100 rv 119-142 National Telephone, Preferred CCC 100 " 110-102 
os ee #9 9 a0 Е fet evene ess ot mam ete 100 oe 116-119 Deterred stock CHOSE %% %%% % „% „%%% „% SEES „%% „%% „ „%%% „% SE 100 11 112 
Se oe U ? ee AOE DEAE EER OH ө өөө өе SO өө 100 ee 113-117 6 per cent. Cum. First Fall...... „„ „ 10 11-15 
Liverpool Overhead, & per cent. Prei. 2 6 %% %%% %% %% %% %% „% „%% 6% 10 ee 10-104 —— 6 per cunt. Cum. Second PIED: A 10 10-12 
—— — Ur Цааеу, 1-50, ооо осоо %%% %%% „%% „%% „ „% %%% „ „% „„ ое 10 es dol ——- D per cent. Non. Cum. Third a. РИЧЕ 5 " 55.1 
—— — 4 per cent. Mortgage Debentures, Red., 1-1,700., . . ——— 34 per cent. Deb. Stock, Roe... 100 to xd 
Underground G@lectric Railways of London, 5 per cent. —— 4 per cent. Deb. Steck Red. ............. „..... 100 100 C xd 
Profit-SBharing secured Nuten . 89-91 Oriental Telephone and Electric Company ................ 1 34-13 
Waterloo «nd City, Ordinarfr ggg 100 — — 6 рег oont. Cum Pr.. II №1 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or Mules of : 
week. decrease. сеси POOR RAINE past уш | Cost 
pe? 
Ба Current Total | Passengers | Car mil Pas- in Vu я. und 
ding et e. p 0 
= | m | pond lona year. nm |196 linding recelpta| carried. run. vDger| mile. | track, | 
| e e € o g d. | 4. g | 4, 
Aberdeen Corporation .......... Jan 9| 1222 t222| + 2] 1,5) | | 45 Мау 3 | 64,071 | 15,530,351 | 1,379,783 |098 [1114 | 2,618 | 6:45 
Ayr Corporatiou A „ le 18175 — 5, — 8| 8 , I. 14,328 | 3,316,380 | 353,945 |1 971 | 1,830 | 516 
ker Street and Waterloo Ry. oe 12 2,29) = = — — — = — EN = ME — — 
Балог поко Corporation е: „ 151 95| 1,000 | - 9] + 97 |4553 | 2553] March 3| 55,085 | 11,145,531 | 1,309,903 |118 |1008 | 2,5586 6:08 
ingham Corporation ...... „ AL} 5.70 385 | +4,837 — 2 2 3 17,133 | 4,709,798 | 266,526 86 |145 | 8,866) — 
Pira oarn Corporation кн „ 4| 8 81|+ 5|tr254| @ | M „ 25| 48,875 | 8,661,720 | 986,955 |135 [1189 | 2036 | 744 
Blackpool Corporation .......... „ 10 341 SL! j+ 70) + 3,523 | 174 |. 17, „ | — = = ар = = 
Blackbool- Fleetwood Trams... „„ 12| 176 157 | 19 15 | 164 16, Deo. 51| 51,846 | 2,385,677 | 579,204 |328 1519 | — |77 
n Corporation 15 1,935 | 17:8 |+ 227| 4-633) | 43 | 42 | Maroh 31| 95,766 | 20,205,196 | 2,161,130 |113 |1063 | 2,594 | 6°14 
Bournemouth Corporation ...... „ 8 I., 37 2405 |- * +103418 | 1741/1741) ,, 51 55,276 | 10,058,288 | 1,121,623 | 1°32 |1183 | 5,296 | 719 
Bradford Corporation ..........| „ 12] 406! | 4030 — 19) +720 | 95 | 95 „ 31/23C,085 | 47,108,000 | 5,053,392 | 1°178|10927| 2,396 | — 
Brighton Corporation ..........| » 13) 757 79 |- 62) — 1.175 84| $4 1 50,339 11,321,160 | 1152,828 |106 [10-48 | 2,914-8| 8014 
Bristol Tramway Company. . 11| $734 | 4525 |+ 681 — 51+ | 5U doo. 31 259.799 | 15,312,373 | 6.127135 | — | -| — |- 
Burnley Согрогайоп............ ^ 12| 1.184 | 1, 48 |+ 5 — 40 | 4: | March 51; 57 932 | 11,032,701 | 1,197,772 1˙31 [11-61 | 6,388 | 817 
Burton Corporation ............| o 13] 262 200 ͤ— 4 — 4»| 8 4, 31 17,950 | 3,878,269 | 454,082 |107 | 9:21 | 2,068 | 676 
Gardi Corporation ————7 ШИЕ. — = = — 5402 |#32 46 iu 511112,209 | 24,134,363 | 2,770,049 |112 | 9:72 | 3,782 | 9:44 
i - 4 — 17 | 85| 85 | 2 , 
г\їз1ө Tramways Company ....| 4, 12) 145 _ 16) : Dec. 31| 10,713 | 2,935,002 | 559756 | — |714| — |618 
Gentes] London Вайтау........| 13 6452 | 7,10 |- $39) — 1198 | 6 6| ,, 31/347,588 | 14,875,547 | 1,281,214 1-86 |65-10 | 57,951 |3580 
| ; | 
d South London Rallway.| ., 15] 2°98 | 3 635 — 37| + 8 61 61 "mw E - = _ _ a 
Colchester Corporation . . bes. 25 16) 217 — 57 8 B | March 31 10,588 | 2,457 553 30,788 37 | 747 | 1,01 | 612 
and L. Company . . Jan. 0 334 439 15 — 1091 15 Dec. 31| 24,895 5,814,576 | 882,256 1016564 — | 468 
соса 80 „656646 50 11 226 221 + 4 t 437 725 1% Marcu 5] — — — — Lar — — 
Corporation whe 12 175 199 — 24] +1181 y| 4 „ 31 11,250 | 2,855,200 | 284,343 :84 | 949 | 2,500 | — 
Dania and Lucan Electric Ry. .| » 11 87 9)|- x + b“ Ы 4 Dec.3 | 6.558 | 102511 110,738 |379 |13-78 942 | 7-55 
Dublin U. I..... . .. 11 4907 | 4655 | € Bl) + 52 | 484| 48, 4 31267, 489 | 30,050,949 | 7,077,372 |128 | 907 | 5,691 | 5:66 
dee City Tramways .. ..... 9| 1,082 999 + 85 +614] 22 | 21 May 15 50,153 | 3,085,334 1.005.911 966 |116 | 2,180 | 742 
Saat Ham тустан у TT 3 12 28 tos | 25| +51)? 14 14 Маго! 31 56,652 | 15,689,658 865,816 64 110-18 8.994 | 6-79 
OCorporstlon 12 1654 | .4 0271.52 146.8799 May 31756, 480 185, 767.519 7.945.588 — [012] — — 
Glandeste, Cweporatlon .... . 2 9| 27| 89 1 s | 15 | 15 | 4aronsi| 15,466 | 2,302,077 868,555 | 90 | 6-58 999 | 5?2 
G. N., Piccadilly, and Promptoa.| s 12 355 — - — E \- = й nos г s си a: SN г. ee = 
Itfax C ration — = = = == : ; , f ,540, = . З 
Huddersfield Corporation ...... „ 12| 1410| 1,331 T 29| +551 | 35 | 35 „531 69,938 | 12,838,150 | 1.666.262 | 1-24 | 9-71 1.823 — 
Hull Corporation .............. „ 12| 23:0] 223 | + 27 +596) 2% | 2 „ 31012,651 | 47,102,921 | 2,910,698 | 1 923| — m 
(Нога Corporation\............. — — — = = 104 | 104 „ | — = жа Ран 27 dus E 
Ilkeston Corporation............| , 9 U3 107 + S| + 65| 9 9 - = = Pe HE ee = = 
Kirkcaldy Corporation visa. $us Dec. 19 23 20) |+ 33 = 74 74 May 15| 11,586 5,626,652 419,800 737 | 6-62 1,480 | 6-22 
hire United Tramways .. Јаз, 9/ 137} | 1155 | + 29 29 37 37 = Ж £z = _ = 2 ES 
Leeds Oo тайоп.............. „ 12| 5895 | 5597 |+ 298| 416016 | 894 | 89, | МагоһҺ@5238,255 | 54,223,656 | 7,121,038 |1110 |1002 | 3,351 | — 
Leicester Corporation .......... „ 15] 2015 | 2000|t t с 42 | 42 Dec. 51| 26,011 | 12,039,252 | 1,229,507 |1 979| — |4% 
Li 1 Corporation .......... 5 10 8 | 10419 | + 355| + 410 | 104 |104 „ 511547,625 |116,642,663 |12.166,419 Em 2R = 
Liverpool Overhead Railway .. % 13] 1412 n |- 29 — 14 665| 6 65 June 30 81,502 | 11,171,865 | 1,024,275 — m — = 
London County Council ..... wee] a 5| 25478 | 15872 | + 11,601) 4353501] 93 | 93 = = 2 та ON. ПА = E 
Lowestoft Corporation ..........| — = = = = 6 6 Sept. 50 14,511 | 5,128,867 559,455 |108 | 9:68 | 2,638 | 648 
Maidstone Corporation ........ — — — = — 2 2 | March 51| 4,740 850.121 | 112,227 |1355 1015 | 2,370 | — 
Manchester Corporation! .. Jan. 12| 15175 | 12470 |+ 765| % 0 |149 | 149 » 31651,856 128.800.875 [14,125,124 1.18 10773 | 4,299 | 6-99 
Metropolitan District Rallway.. , 13! 7,90! 82923 ~- + - 606 | e 24 2 5, X id Tm — к ый 
— 1.061 235057 | 74 =» 
tropolitan Railway .......... „ 1315 756 17.417 – 1.61 ‚05 74 = р, - = a ee = ТИ 
ма Corporation ............ » 14 152 127 i t ё{ + 73 24 24 „ 31 6,159 | 1.9 2,647 205. 358 82 | 7-16 | 2,239 | — 
Newcastle-on-Tyne Corporation. ,, 12| 3.758 | $64 | + +145 50 80 4 51 197,849 | 13,069,934 4,326,152 |107 110-988 | 5,967 | 701 
Newport(Mon.)Corporation.... „ 12] 545 253 — 15 + 1821 | 155, 154 „ 31] 30,356 7.252 555 785,435 — 1929 | — |64 
Oldham Corporation ............ — — = Е = з S4 „„ 25 65,553 | 13,406,245 1.504, 740 |116 [1045 | 1, — 
Porte h Corporation........| e 12 1.582 1.555 t 17) + £93 | 284 285 „ 31 95,708 | 19,625,329 | 197,499 | 1-17 [1165 — — 
e eee Dec. 27 690 (8. — 1|+ 486 333 33 MEE LEER ЕЕ ls eu = un 
Rochdale Corporation . . . . .. Dab. 12 899 | 805 9| — 12129 2123] , У 14,881 | 2857110 | 386,547 |124 |924 | 1,108 |738 
Rotherham Corporation ........| — — — = = 9$| 9; „ 51, 23,569 | 5,251,472 | 595,056 |107 | 955 612 | 749 
Salford Corporation ............ . 14 4,189 | 4/57 |+ 325 + 59:6 | 701, 702] ,, 31 214,111 | 59,215,560 | 4,884,600 |128 108| — | — 
Scarborough Tramways Co. ....| — — — = — 44 44 I 2 = ХА E. ie on d 
4 7| +15595 | 389 35 2 А 
Sheffield Corporation .......... „ 13; 5255 | 489 | + +15, 3 25 240,565 | 63,952.283 | 6,049 899 | 905 | 9-545 | 3,653 | 6-477 
Southampton Corporation EIN e 9 811 916 |- 71 + 370 | 18 18 : 51 19.365 | 9,294,771 | 1,108,369 1:97 1102 i 795 
Bouthend-on-8es Corporation....| „ 9 215 210 * 5 £107 9 9 "s ЖЕ” =) = "aw x — 
Stockport Corporation = = = = " 25 25 e 31: 32,550 | 6,766,031 | 1,027,73 — !92] — |4% 
Sunderland Corporation ........ » 13| 1.239 | 1.212 | + + 3,189 | 2 20 - "1 64,858 | 15,364,463 | 1,495,685 |1004 1036 | — | 6-89 
Swindon Corporation . e 2| 15) 164 | - — 4, 4 „ SL, 4,937 | 1,315,757 102,751 |087 |1153 | 1,87 
Wallasey U. D ........... se| » 12 722 714 |+ 28 + 185 1185 195] |, 31 38,768 | 7,412.881 778,851 |1530 1843.27 | 754 
Warrington Corporation ........| — — — = — | 9 9 „ 51 17,057 | 4,418,225 405, 355 — |985| — [655 
Ham Corporation ........ „ 10| 2.228 | 1930 |+ 243! 417.963 147 14-7 a Sl 15,773,742 | 1,937,145 = — — 
veet hampton Corporation нар. 9 785 790 | + 9 + 1,535 20 | 20 S xl 41,905 | 8, 47,065 | 950,98 |1 '0-583| 2,062 
ө 106180106 steam trains t And 98 miles of loterlacing track, «Train mile. b Per mile of single track, A Hau- rear @gures, Double track. 
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lt is just possible that the addition of some series starting 
turns (to be cut out when up to speed) would have put the 
matter right. The highest resistance sections are those 
hrst cut out on a starter, so that here it will be seen that on 
reaching the fourth stop the majority of the starting 
resistance will bave been put in series with tho shunt. Tho 
starter, of course, burns up when tho motor's field is con- 
siderably weakened, becauso the armature ampere turns 
bavo then to provide tho torque, using a destructively 
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heavy current. The starter should, of course, have a 
shunt ring, as shown in Fig. 2, so that the shunt is always 
across the full main voltage quite irrespective of the start- 
ing resiatance. The question says that the connections are 
all right, but it is remotely ible that the connection 
from the shunt terminal on the starter to the interior óf 
the switch is faulty. Its armature current may increase 
then to such an extent that (in its effort to keep the motor 
up to its work) the reaction of the armature reverses the 
machine, and the excessive current burns out the starter. 


SHUNT 


Mair 


Fic. 2. 


This fault is, however, not a likely one, because two similar 
starters. were tried (2-h.p. starters), and both behaved 
alike. If this should be the trouble, then a very cursory 
examination will reveal this defect. —W. V. H. 


Anncer to No. 928 (awarded 7s. 64. ).—The cause of tho 
motor stalling and then running in the opposite direction 
u due to the polarity of the armature first neutralising and 
then reversing the polarity of the field magnets. In most 
motors the brushes have a backward lead, as shown in 
Fig. 1. Under normal conditions, owing to repulsion of 
like and attraction of unlike poles, the armature rotates in 
direction of the black arrow. When starting the motor, 
the extra current in the armature strengthens its polarity 
to such a degree that the magnets are first weakened and 
then reversed by induction from the armaturo, This 
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alteration in polarity is shown by dotted letters: the 
armature then rotates in direction of, the dotted arrow. 
Note that current still flows round the shunt winding from 
mains in the normal direction and i'n its magnctising 
force, bat such magnotising force is only one component ; 
the other component is inductive force due to the armature. 


Fic. 1. 


The resultant is in favour of the armature, and, therefore, 
the polarity of the field magnets is reversed. One probable 
cause contributing to the trouble is that the magnets are not 
fully “built up” before starting current flows in the armature 
conductors; by completing shunt circuit for a minute or two 
before bar of starter is moved over the stops the motor may 
start satisfactorily. Under the circumstances no wonder coils 
of starter arc burnt out ; as the armature slows down, and 
then passing through zero commences to rotate in the 
opposite direction, its back E. M. F. falls, and when reversing 
direction of rotation the current flowing in armature con- 
ductors will reach a very large figure. The only resistance, 
in main circuit, will be that of the armature and part of 


starter's coils ; it is very likely that tho first two divisions 
of starter comprise about three-quarters of its total 
resistance. There is also the chanco that a break may 
have occurred in the shunt circuit, although, considering 
the fact that two similar starters gave the same perform- 
ance, such a contingency docs not seem to have taken place. 
That the 5-h.p. starter is satisfactory may be due to the 
more suitable grading of its resistance. Although the 
total resistanco of the 5-h p. may be less than that 
of the 2-h.p. starters, there may still be more 
resistance in circuit after two divisions are cut out of the 
5 h. p. than after two divisions are cut out of a 2-h.p. 
starter. In the absenco of data as to construction, number 
of division, etc., of starters, definite figures cannot be given. 
But suppose they are graduated, as they should be, in a 
geometrical progression having resistance of armature for 
the first term, it may then be shown that the greater part 
of resistance is cut out when lever of starter is on the 
third stop. For a temporary remedy, if “F. A. C." will 
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shift tho position of brushes so that they have a forward 
lead, as shown in Fig. 2, the field magnets will be 
strengthened by induction from the armature. If this is 
done the motor will start up all right, but there will be 
sparking at the brushes; care must be taken that brushes 
are turned to their normal position when speed is attained. 
Generally there should be little difficulty in startiug the 
motor with а properly graduated starter. "There are cases, 
however, as many electrical engineers have found to their 
cost, where a good starter is rendered inoperative through 
carelessness ; under such circumstances the only remedy is 
to install a starter of the **fool-proof " variety.—-M. M. 


Answer to No. 928 (awarded 7s. 6d.)—As all the 
connections, brushes, and insulation were all right, the 
cause for the results obtained must be looked for in 
the starter itself. From the question the writer takes it 
that the results were obtained on the first run of the motor 
when installed to drive the shaft. The results given in 
this question would be obtained if the connections in the 
starter were not made correctly, but were as in Fig. 1. 
The motor fields would have some residual magnetism 
when the motor was first started. For sake of example, let 
the poles be N and S, due to residual magnetism. When 
the switch is put on to the first stop the field is not put 
directly across the mains, but is in parallel with the arma- 
ture after all the resistances ; thus the current which will 
pass round the field will be very small, the resistance of 
the ficld being great in comparison to the armature. On 
tracing out winding of the field coil and direction of current 
it will be seen that this small field current, when on first 
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stop, does not create similar poles to those due to residual 
magnetism, but opposite ones. Оп the first three stops thc 
small field current obtained is not sufficient to completely 
neutralise the residual magnetism, and thus, with current flow- 
ing round the armature, it will revolve in direction shown by 
arrow head. On the fourth stop, however, the field current 
has increased, and is sufficient to neutralise the residual 
magnetism and set up poles N, and S,—that is, reverse the 
polarity of the fields. This will cause the armature to stop 
and reverse, as the direction of current round this has not 
changed. The starter was able to stand this the first time, 
but on switching off immediately it stopped, and on start- 
ing up again it burnt out. This was due to the fact that on 
the stopping of the armature to reverse, there was no back 
E.M.F. set up in the armature, and thus, being on the 
fourth stop, an enormous current would be sent through 
the remaining resistances of the starter and armature 
sufficient to burn it out. As the motor had not been 
running properly, this residual magnetism had not been 
neutralised, and on trying with another starter of the same 
size, and probably built at the same time as the first one, 
and thus having the same connections, the same results 
were obtained. When tried with a Sch. p. starter all went 
well—this was a starter of a different size, and would be 
connected up correctly. In small starters, some makers 
connect the terminil marked “Field” to the terminal 
marked “ Main " on the inside of the starter, and do not 
provide a long contact over which the switch arm moves, 
and thus to break the field circuit the main circuit has to 
be broken ; if instead of connecting it to terminal marked 


“Main” it had been connected to terminal marked and is, therefore, more easily demagnetised. 
" Armature,” the connections would be as in Fig. | 
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Answer to No. 928 (awarded 5s.).—The most probable 
and, as I believe, the only cause of a shunt motor reversing 
its direction of rotation under the conditions given in the 
question is a sudden breakage of the field current. Should 
this occur whilst starting up, the motor will come to rest, 
and a large current will flow through the armature, which 
will be practically limited by such resistances a still 
remains in the starter. This current will produce magnetic 
poles in the armature in the ordinary way, and these will 
react upon the field magnets so as to produce poles in them 
which are opposite in direction to those induced by the 
ordinary exciting current. But since these poles are neces- 
sarily very weak, there will be the ordinary characteristics 
of a shunt motor with very little field; the speed and 
armature current will both be excessive, as the motor 
cannot produce sufficient back E.M.F. to oppose the line 
voltage. Since the polarity of the main field is changed, 
and the armature current flows as usual, the direc- 
tion of rotation will, of course, be opposite to the 
normal. The fact that two starters should have 
burnt out in succession is peculiar, and seems to 
point to a field connection being loose, which had been 
tightened before the 5-h.p. starter was tried. It is 
possible that the field current was for some reason excessive, 
and burnt out the no-voltage release coils of the smaller 
starters. The danger of a burn-out due to a breakage of 
the field whilst starting up сап be obviated by the use of 
a starter of Messrs. Verity's “ Aston” type, in which 
contact with the armature and field is not made until the 
starting handle has been passed right across the contacts 
to the left of the switch. The starting handle consists of 
two parts, one of which carries a small soft-iron armature, 
which is held in position against the tension of a spring by 
the no-voltage release coil. This part of the handle also 
serves to make contact with а stud which makes the 
armature circuit complete, whilst the other part of the 
handle cuts the resistance out of the armature circuit in 
the ordinary way. Should the field now be broken 
whilst starting, the no-voltage coil will at once release 
the handle, which will fly back and completely break the 
circuit, thus avoiding the risk of damage to the starter or 
armature. —А. R. | 


Answer to No. 9.28 (awarded 5s.).—The trouble that has 
been experienced by “Е. А. С.” is in one way due to the 
nature of the load The shaft is probably rather heavy, 
and although 2 h.p. is sufficient to drive it when once 
started, it will not accelerate it from rest to full speed at a 
rate proportional to that at which the contact arm has been 
moved over the stops of the starter. The consequence òf 
this has been that а large current has been taken by tHe 
motor. For the motor to reverse either of two things must 
happen: the current through the armature must reverse, 
or the polarity of the poles change. In this case the latter 
cause has been the one. The brushes of the motor have 
probably а backward lead, with the result that when a 
large current has been flowing in the armature a large 
demagnetising effect has been produced on the field by 
this current, and the poles have actually been reversed, 
consequently the armature has pulled up and then reversed. 
The speed then being low, and a large amount of the 
starter resistance cut out, a large current has been taken 
from the line, and the starter burnt out. 

In the 5-h.p. starter the total resistance will be less than 
in the 2-h.p. one, and also the resistance coils will be made 
to carry a much larger current, so that when using it a 
large current flows into the motor at the first stop, which 
may make the starting torque of motor about tbree times 
normal fullload torque, which is evidently sufficient to 
accelerate shaft to such a speed that the motor has 
sufficient back E M F. to prevent such a flow of current that 
would demagnetise the poles. 

There is just one other possibility, and this is with 
respect to the connections of the starters themselves; it 
may be that in the 2-h.p. starters the shunt current for the 
field has to flow through the starting resistance, so that 
when motor is started the field is not at its proper strength. 
The full field 
should be on when the motor starts, which is apparently 
the case with the 5-h.p. starter.—F. H. CLARK. 


TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast keowledge, let others licht their candle at it. 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
relertaxings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
wot solution of апу question we offer fen shillings, We 
ise ge fire Mailings for every other answer we print. The 
a caets to any problem should be sent within ten das 
aver the same has appeared. The replies should. deal 
casey With the points at issue, and should not exceed 
à cud ome Donisand. wonds in length. Discursive answers are 
ipt te be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
ret that the neatness of any sketches (which must be in 
eo snnt in 1s considered when marking the relative values 
d these answers. All formule should be carefully written 
ta prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
wotten on one side only of the paper. Questions may be 
sett апу time. 

QUESTIONS. 
„ 6 o an easv method of ascertaining whether the ashes obtained 


st au electricity works are as good as they should be. Also, 
25 1 „ A zood ash -M. G. TwEEDIE. 


337 Gee a fill de eription 
К M sar 


(with diagrams: of the water brake used 
Willans and Robinson for their engine tests, showing 
toa the load is regulated and measured. —Ј. M. G. R. 


+24 А. nt wound dynamo is driven by an engine which occasionally 
ac s and itis desired to use some automatie device on the 
tano to prevent the rise in voltage from becoming excessive 


ie thor a reliable method of doing this -E. P. A. 


ANSWERS. 
vo NG fete A Westinghouse integrating single-phase wattmeter 
DIvpe? 15 found to "creep" backward on open eireuit. after 


es lo boars for three years, Describe. the 


eod ot metifving the same. 
fe inserer lo No, 929 (awarded II.). - Before pro- 
ending to discuss reasons for the creeping that has been 
метле it would be well to describe briefly the functions 
of the single-phase meter in question. Referring to Fig. 1, 


eause of this, also a 
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¿wli he seen that the various coils are mounted on a 
suinate core, M M. The rotating disc that drives the 
лапе attachment is indicated at D, and the mains 
ae sown at A A. It will be noticed that the series 
„n is placed on the limb H, while there are two shunt 
sons at N N carrying equal numbers of turns. The shunt 
Owity isin series with a choking coil, P, and a secondary 
єзї чм. K K, is connected to the resistance, Q. The 
алш e of DP causes the current in N N to lag very con- 
tatay behind the impressed E M.F. of the circuit. The 
ree tof tbe secomliry winding, K K, is to cause the shunt 
whind the shunt current. The resistance, (), 15 
эме ws that the shunt flux lags 90deg. behind the 
Ux when the power factor of the main circuit is 
o1 ere is another winding, T (which may consist of 
з алле turn), connected to an adjustable resistance, R. 
This miditional secondary winding has the effect of still 
fiber retarding the flux in the limb Y, and of throwing 
toat of phase with the flux in X. The resultant leakage 
across the disc gives the latter a tendency to rotate, the 
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amount of which tendency may be adjusted by means of 
the resistance, II. It will be seen that the object of T is 
to neutralise frictional resistance, and serve as a. low-load 
adjustment. The flux due to the series winding reacts 
with the shunt flux, and produces a torque upon 1? which 
is proportional to the true watts developed in the circuit. 
As, however, the trouble in this case is only experienced 
on open circuit, we must confine our attention to the state 
of affairs when no series current is flowing. Any creeping 
that may occur can only be caused by dissymmetry 
between the fluxes in N and Y, the torque tending to 
rotate the dise being proportional to the cosine of the 
angle of phase difference between the two. 

Several causes which might contribute to this dissymmetry 
may be briefly summed up as follows : (1) It has been pointed 
out that an additional secondary winding is provided which 
gives the dise a tendency to creep forward. If for any 
reason this winding should become open-circuited, this 
tendency will cease, and there will be a greater possibility 
of backward creeping in consequence. (2) It is possible, 
though not probable, that rough 1 has altered the 
reluctance of the magnetic circuits. (5) If the insulation 
of the laminations should break down at any point, eddy 
currents will be set up, and these will result in au unequal 
distribution of flux. (4) If either of the coils has shifted 
along the core, the magnetic balance may be affected. 
(5) If there is a short-circuit anywhere in the windings of 
K K or N N, a phase difference will be created between 
the fluxes in X and Y, and this might cause creeping in 
either direction, depending upon the winding in which the 
short has occurred. 

If the tendency to creep is only slight, it may sometimes 
be remedied by fixing a small piece of iron to the disc. 
The latter will then be held in position by the permauent 
magnet, which is fitted for braking purposes. Theremedies 
for the other defects are fairly obvious. After making any 
repairs it will be necessary to check the meter very care- 
fully on low loads before putting it into service again.— 


G. E. B. 


Answer to No. 929 (awarded 7s. Hi.). -The effect 
described by “ Meters” in his query may be caused bv 
опе or more of the following defects: (1) a short-circuited 
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col in the shunt winding of the meter; (2) a short- 
circuited coil in the phase compensation winding ; (3) the 
insulation between the iron laminations breaking down ; 
(4) the magnetic fields of the shunt circuit becoming 
unequal in strength. Fig. 1 shows diagrammatically the 
meter: A, A’, shunt lite B, D, iron laminations ; 
C, C, phase compeusation windings ; D, phase compensa- 
tion resistance: E, reactance in series with the shunt 
windings : F, main current windings ; G, disc. 

Canse 1,—Supposing coil A’ has one or more turns of the 
windings shorted, this would cause the magnetic fluxes in 
Band В to be out of phase, and thus produce a rotation 
of the dise from B to D. This сап be proved by referring 
to Fig. 2, in which OF represents the voltage of the 
circuit. OF, represents the magnetic flux through the 
dise, G, produced by the shunt windings, A, E, and the 
phase compensation winding, C, and will lag 90deg. behind 
О E, when the meter is properly adjusted. О F represents 
the magnetic flux produced by the windings A, E, and С, 


| and will be exactly 180deg. out of phase relatively to O F, 
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because at any instant B and В аге of opposite polarity — 
that is, they will be either N and S poles or 5 and N poles 
respectively. The voltage О E will induce in the short- 
circuited coil a voltage O E, and the current due to this 
voltage will lag by an angle б, and is shown by OC. This 
current will give rise to the flux O F. The resultant flux 
in В will, therefore, be the resultant of OF, and 0 F.,, 
which is shown as OF,. This resultant flux in В lags 
behind the flux in B by the angle 6, which is greater than 
180deg.; therefore, the flux in B’ reaches its maximum 
before that in B, thus producing a moving field from B' to 
B, or away from the pole which has the defective coil. 
When a conductor is placed in a moving magnetic field it 
will tend to follow the movement, so that the conductor 
does not cut any lines of magnetism; the conductor will, 
therefore, follow the same direction as the magnetic field. 
The direction of rotation of the disc will, therefore, be in 
the same direction as the movement of the magnetic field, 
and, consequently, will move from B' to B. The dise may 


Fic 2. 


creep forward or backward, depending upon which winding, 
A or A’, is shorted. 

Cause 2.—]f either of the phase compensation windings, 
C and C’, becomes shorted, the induced current does not 
pass through the external resistance D, and consequently 
the current, and, therefore, the effect of the windings, is 
increased, and we get the same effect as described in 
cause 1. 

Cause 3 —Should the insulation of the iron laminations 
break down, the iron forms a closed circuit, as shown at H 
(Fig. 1). Current will be induced in this closed circuit, 
which will have the same effect as in causes 1 and 2. 

Cause 4.—The magnetic fluxes through B апа В may 
become unequal due to a change in the reluctance of the 
iron circuits, or any other cause. If this happens, a rotation 
of the disc towards the weaker pole is obtained. 


From the nature of the above causes they are not easily 
rectified, as it is necessary in causes 1 and 2 to rewind the 
defective coil. The direction of rotation of the dise shows 
on which side of the meter the defective coil is placed. The 
remedies for causes 3 and 4 are obvious. A. J. MARTIN. 


Answer to No. 929 (awarded is.). Before suggesting 
particular reasons for the fault of “creeping” that has 
. arisen in this Westinghouse meter, we may consider the 
general condition that must be satisfied before creeping can 
take place. The figure shows the shunt magnetic circuit 
of the Westinghouse (old type) meter. CC are the two 
halves of the shunt coil; I is the short-circuit winding 
closed through the resistance, It, which is adjusted to such 
a value that the meter registers accurately on inductive 
loads; Т is a coil of one turn closed by the resistance, N, 
which is adjusted to such а value that the meter registers 
accurately on low loads without any “creeping” when the 
shunt circuit alone is energised. Let Е, = ће flux passing 
through the dise from the left-hand pole when the shunt 
circuit alone is energised, and F, = that from the right-hand 


pole. Let Ө = ће phase difference between Е, and F, 
Then the torque on the disc tending to rotate it is pro- 
portional to the product F, x Е, х ѕіп 6. Now, there is a 
certain torque required to start the dise from its position 
of rest. If the value of Е, Е, sin 0 is greater than the 
value of this starting torque, then “creeping” will take 
place. If the two halves of the magnetie circuit are 
magnetically symmetrical, sin Ө = 0, and no “creeping " can 
take place. [n practice a certain amount of dissymmetry is 
requisite in order that the meter may not under-register on 
low loads, aud this is obtained by the coil, T, which is on 
one half only of the magnetic circuit. 

Anything which arises in the meter to alter the amount 
of dissymmetry after the meter has left the factory may 
cause “creeping " to take place. In the case cited in the 
question one of the following things may have occurred : 
(1) The value of the resistance, N, has altered. The resist- 
ance may have become unsoldered, so that the value of the 
resistance is infinity, or it may have increased due to ageing 
of the material. In either case the change might cause the 
meter to “creep” backward. The remedy is to alter the 
value of the resistance, N, so that the “creeping” is 
stopped. After doing this the meter must be tested at 
low loads. (2) The coil, T, has slipped along the shunt 
coil until it is nearer to the right-hand shunt pole, and has 


thereby altered the value of sin 0. Remedy: move the 
coil back to its normal position, and fasten it in 
place. (3) A short-circuit has occurred in one of 
the halves of the shunt coil. If it is on the left- 
hand side, the meter will „creep“ backward ; if on the 
right-hand side, then the “creep will be a forward one. 
The only remedy is а new shunt coil. (4) The resist- 
ance, R, has become unsoldered. If the two halves of the 
winding, I I, were exactly symmetrical in number of turns 
and in position, the value of R would have no effect upon 
the “creeping,” lut in practice it is not possible to obtain 
perfect symmetry. If the value of “R” has changed, the 
meter will not register accurately on inductive loads. The 
remedy is to readjust or resolder К. (5) A short-circuit 
has occurred on one side of the winding, II. The remedy 
is à new winding. (6) A change has oceurred in the value 
of the torque required to start the meter, so that, although 
the value of Е, Е, sin 0 has not changed, yet the meter 
may now “creep,” although when it left the factory there 
was no "creeping apparent. Probable cause: there was 
a hair on the disc or series winding when the meter was 
on test which has now been removed, or there was dirt in 
one of the bearings, which has in course of time been 
shifted or removed. To put the meter right, the resist. 
ance, N, must be decreased until the“ creeping” has 
ceased. After making this adjustment, it will be necessary 
to test the meter at low loads —LAUKEL. 


Answer to No. 90 (awarded 2s. ).—The laminated iron 
core of the Westinghouse meter is represented by a 
stamping as at S (see diagram). On the two upper limbs 
of this соге are shown wound the shunt coils, SC. One 
end of this winding is connected on to the shunt terminal 
T., while the other end goes to the shunt terminal T, 124 
the impedance coil or “choke,” C. The lower pole, P, is 
that upon which the series coil of the meter is wound, 
while H is the main air-gap of the meter, in which the 
dise, D, rotates. Оп the limbs of the core over the shunt 
coils, У C, are wound several turns (not shown) of fairly 
stout copper wire, having a small resistance coil between 
the ends. This winding is known as the quadrature 
winding, being used for the adjustment of quarter centres 
on the meter, On the limbs of the core also, as shown 


NOTES. 


Iron and Steel Institute. —We have received 
intimation from the secretary, Mr. Bennett H. Brough, 
that the annual general meeting of the Iron and Steel 
lustitute will be held at the Institution of Civil Engineers, 
Great. George-street, London, S.W., on Thursday and 
Friday, May 9 and 10, 1907. The annual dinner will be 
hed, under the presidency of Sir Hugh Bell Bart., іп 
the Grand. Hall of the Hotel Cecil on Friday, May 10. The 
соп] will shortly proceed to award the Carnegie research 
xbolarships, and it is important that candidates should 
app'y before Feb. 28. The awards will be announced at 
the annual general meeting. It should be borne in mind 
by intending members of the institute that, in order to be 
in luded in the voting list at the general meeting, applica- 
tions from candidates for membership of the institute must 
he received at the онсе of the institute not later than 
Welnesday, March 27. 

Lighthouse Communication.—The committee of 
the Liverpool Underwriters Association lay particular 
‘tress, in their annual report, upon the necessity of having 
ugothouses electrically connected with shore stations, in 
order to give lifeboatmen the earliest possible intimation of 
anv wreck. It is satisfactory to note that considerable 
progress continues to be made in the use of electricity in 
hehthouses. Fifty-one lighthouses and light vessels are 
now connected. electrically with the telegraphic system of 
the United Kingdom. It is scarcely probable that the 
Government will do anything in the ensuing session of 
Par'iament towards the direction of electrically linking up 
igithouses. Nevertheless, powers should be obtained 
whereby the whole of the lighthouses and light vesscls 
could be electrically linked with the shore stations, so that 
the earliest possible notice may be given to the coastguard 
or lifehoat officers of wrecks or other casualties in their 
neighbourhood. The Mersey Docks and Harbour Board 
have decided to install the wireless system of communica- 
tion on the North-west Lightship, and the question of 
similarly equipping some of the Board's shore stations is 
teing considered. 

Tramway Openings in Japan.—lt is not so long 
‘ince we announced in our columns that the city of Osaka 
had decided upon a scheme for an extensive system of 
electric tramways which was to cost about £2,000,000. 
The development of electric traction in the land of the 
tung Sun continues apace, although the Government 
propose to restrict the laying of electric railways or tram- 
wavs where these are to be placed near enough to the 
“tate lines to enter into competition with them. This step 
i$ proposed in consequence of the loss which the Govern- 
ment have suffered from competition with private enter- 
pr». The working of the electric tramway between 
(Saxa and Kobe by the Haiyin Electric Railway Company, 
tur example, has proved too injurious to the Government 
tau. way interests to permit them to view unlimited com- 
piston with equanimity. It by no means follows, how- 
ever, that the natural development of transit facilities in 
Jaan will be arrested. On the contrary, we gather from 
a pert presented by the American consul at Nagasaki 
that the early construction of three electric tramways in 
the northern portion of the Japanese island of Kyushu is 
under contemplation. The first to be built, from Moji to 
Roxura a distance of eight miles, is estimated to cost 
£70.000. the second, from Moji to Yawata, 12 miles in 
lenh, £100.000 : and the third, one of 23 miles, between 
the important towns of Fukuoka and Kokura, at an esti- 
mate cost of £250,000. These are favourable openings 
for Engli-h electrical and railway supply houses, who, it is 
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to be hoped, will obtain an adequate portion of the con- 
tracts. It is suggested that all interested in these under- 
takings should send their catalogues, in the English 
language, to the Mayor and Chamber of Commerce of the 
cities of Nagasaki, Moji, Fukuoka, Kokura, and Kuma- 
moto, with the request that the catalogues be handed to 
the projectors of the lines in contemplation. 


Protection of Workmen at High. Tension 
Boards.—The safety of employés working at high-tension 
switchboards in a power station is a question that is very 
rarely discussed in public bv engineers, and Mr. E. P. Hollis 
is to be congratulated upon having brought the subject 
before the notice of the Newcastle Local Section last week 
High-tension boards have to be cleaned at various intervals, 
generally in a hurry. Perhaps a panel is made “ dead " 
for a few minutes and а man or two set to clean down 
the insulators and connections. More often than not 
these men know very little of the dangers to which they 
are exposed, and the placing of a simple barrier along the 
back of the board is generally of little use. Mr. Hollis 
suggests a device which may prove to be an effective guard 


S N К 
Ws ASY 


for the men. It consists of a number of wire swing-doors 
in pairs, which, when closed, present an entire barrier 
right along the back of the high-tension board. Modern 
high-tension boards are built with projecting slabs or 
brickwork, every third slab projecting farther than the 
other two, so that all the phases of one panel are in 
between two adjacent larger slabs. Mr. Hollis proposes to 
hinge these wire swing-doors so that they shall swing 
round and meet the projecting slabs, as shown in the 
diagram. Thus, when both doors are open, the workman 
can get to this particular panel, but is prevented from 
getting to any others, either wilfully or accidentally. 
Locks can be provided on the doors, and once a man has 
been sent to clean a panel no more trouble need be taken 
with him, nor any fears for his safety entertained. This 
arrangement seems simple and is likely to prove ettective, 
whilst it should not be expensive. 


Smoke Prevention.— Various methods have bee 
proposed at ditlerent times with a view to diminishing 
the volume of smoke generally emitted from furnace 
chimneys, but there is, perhaps, no more effective means 
for the suppression of smoke from large boiler plants 
than by the adoption of а suitable mechanical stoker. 
Especially where cheap fuel is used is the mechanical 
system of firing the most efficient, for some of the inferior 
grades of coal cannot be hand-fired to advantage without 
much smoke and loss of economy. According to Prof. 
W. К. M. Goss, who recently read а paper before the 
Indiana Academy of Science on the subject, no economy 
can result from the application of automatic stokers to 
small boiler plants. He agrees that as far as large boiler 
plants—those in excess of 500 h.p.—and large furnace 
fires are concerned, mechanical stokers are most effective 
in keeping down the volume of smoke, but they would Бе 
ineffective as regards small plants, for which the use of 
smokeless fuel would be prohibitive. Prof. Goss suggests 
that the wisest and most effective course to follow with 
reference to such fires is to provide a satisfactory substitute, 
then abolish them. Where such plants are now employed 
in the production of power they can be rendered unneces- 
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sary through the cheaper and more effective distribution of 
electrical energy. So far as steam from such boilers 
may at present be used for heating, they can be rendered 
of no effect through the supply of heat from a central 
station. Industries should be encouraged to group them- 
selves within a prescribed area, to better accommodate 
themselves to some reasonable plan of steam distribution 
or power supply. To properly supplant the fires of 
numerous small. boilers now in service it will be required, 
therefore, that stations be established throughout the 
business portion of a city, capable of delivering electric 
current for power and light, steam or hot water for 
heating and a limited amount of high-pressure steam 
for industrial uses; these central plants to be of sufficient 
size to justify the use of stokers which will make them 
smokeless. 

Switching Lighting Systems. The problem of 
keeping a low-voltage three-phase system balanced is 
usually a difficult matter, due to the fact that the 
individual lamps are turned on and otf at irregular 
intervals. Mr J. A Corcoran, however, describes in the 
New York Electrical World a scheme which permits great 
flexibility and control at the switchboard, allowing each 
circuit to be readily thrown on any phase. The scheme is 
to use single-pole double-throw switches, as shown in the 
accompanying diagram. The ordinary method is to use 
double-pole double-throw switches, connecting the middle 
legs to the circuits, and the top and bottom legs each to one 
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phase. The method described by Mr. Corcoran allows the 
load to be taken from either of two phases only, by each 
switch, while with single-pole double-throw switches con- 
nected as indicated it will be seen that it is possible with 
the two required for each circuit to throw that circuit on 
either of the three phases of the machine. For instance, with 
switches 1 and 2, phase A B may be used by throwing 
switch 2 on the upper terminal and switch 1 on the lower 
terminal. Phase B C may be used by throwing switch 1 on 
the upper terminal and switch 2 on the lower terminal, 
while phase А C may be used by throwing both 1 and 2 on 
the upper terminals It will be seen that no short-circuit 
could be caused nor harm done by using the only other 
possible combination, throwing both switches on the lower 
terminals. 


Alcohol Engines.—Prof. Elihu Thomson has written 
for the Electrical World an interesting article on the gas- 
engine, in which he discusses the probable future of the 
alcohol engine as a source of power. He shows that while 
the thermal value of alcohol is below that of its oil rivals, 
the higher point of ignition of the former involves a higher 
compression with correspondingly higher thermodynamic 
efficiency, thus counterbalancing the heat deficiency. The 
chief advantages of alcohol are, of course, its lack of the 
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disagreeable odours and explosiveness which render oil 
engines so offensive and dangerous. Another advantage 
is that with the employment of alcohol the compression 
may be so raised that there is a greater extraction of 
energy on expansion, resulting in a cooler exhaust, which 
renders pre-ignition improbable. Prof. Thomson thinks 
that as а fuel for the operation of small or moderate 
capacity isolated plants, alcohol will find extended applica- 
tion. As such plants will run for а number of hours after 
starting, the question of preliminary heating of the 
vaporiser will not constitute a disadvantage of any moment. 
Prof. Thomson points out that where the price of alcohol 
is prohibitive, many advantages may be secured with 
mixtures of aleohol and gasoline in varying percentages 
with a gradual increase in the percentage of alcohol as its 
price goes down and the price of gasoline rises. The com- 
mercial development of the alcohol engine is of interest to 
the electrical public, since as a source of power for isolated 
plants it seems to possess many intrinsic advantages. But 
its prospects in this country are not very promising, for 
with the high price of alcohol and the heavy duty payable 
thereon, combined with the relative cheapness of coal, we 
are not likely to witness the supersession of steam plant 
for some little time. Nevertheless, in those countries 
where alcohol may be obtained sufficiently cheap there may 
be room for the development of the alcohol engine, especially 
in agricultural districts for farm machinery and thelike. As 
Prof. Thomson indicates, there is at present a field for the 
application of alcohol engines in such places as Cuba, which 
already possesses cheap alcohol fuel, these engines often 
being employed for driving dynamos for lighting or power 
transmission upon plantations or upon country estates, and 
he expects that as soon as the conditions are such that the 
price of alcohol in the United States is brought down toa 
figure as low as that of gasoline in any section, a great 
opening for the use of alcohol engines will be made. 


Telegraph Engineering. The presidential address 
delivered by Mr. W. H. Whitehouse before the members of 
the Birmingham and District Electric Club on Jan. 12 
differed from many such addresses that have been delivered 
this session, inasmuch as it dealt with one of the older 
branches of electrical engineering in contradistinction to 
the more modern departments ably dealt with by others. 
Mr. Whitehouse confined himself solely to telegraphy, and 
in particular examined the work done by the early tele- 
graph designers and inventors. Не could point to ample 
justification for adopting such a course by reason of the 
fact that the Institution of Electrical Engineers owed its 
origin to telegraph engineers who founded а society in 
1871, extending it later by the inclusion of electricians, and 
finally, in 1888, changing its name to that by which it is at 
present known. In addition, the club over which Mr. 
Whitehouse presides owes its origin to two telegraphists, 
and this being the case, it is rather surprising that the 
subject should hitherto, with one exception, have been 
neglected by the members. Mr. Whitehouse dealt 
with the historical side of telegraph engineering, and 
traced its origin and development from Stephen Gray's 
discovery of the principles of electric conductivity and 
insulation in 1729 to the present day. He mentioned 
the work of Dr. Watson, Le Sage, Lomond, and Salva of 
Barcelona. It cannot be said that the naval authorities in 
this country have always shown their present interest in 
the development of telegraphy. Mr. Whitehouse showed 
several instances of inventors’ suggestions being passed 
over by the Minister in control of the Admiralty Depart- 
ment. We have, happily, outlived the apathy which made 
it possible for Lord Melville, a First Lord of the Admiralty 
in 1816, to inform Renolds, when the latter submitted his 


imention, * that telegraphs of any kind are now wholly 
unnecessary The writer of that line evidenly lacked 
prophetic vision, or he would have anticipated that half a 
antury later the Government would have to pay the large 
sum they did for the acquisition of electric telegraphs in 
thscountry. Mr. Whitehouse’s description of telegraphy 
“чуме to 1853 reveals the complications with which 
the problem is now involved, and affords a striking contrast 
between telegraphy as we know it now and as it was prior 
to the discovery of duplex signalling and the Langdon 
Davies phonopores The fact that by the use of phono- 
pore instruments alternating and direct currents are able 
to travel along the same for telegraphic and telephonic 
purposes, raises the question as to the possibility of their 
doing so for lighting and power purposes. 


Private Bills in Parliament.—On Friday last the 
miners. of Standing Orders in Parliament commenced 
their task of examining the private Bills which are to be 
promoted next session. Among the Bills examined were 
those relating to tramway and electricity schemes in 
Lon. No opposition was raised at this stage of the 
London County Council Electric Supply Bill, which was 
оно to go forward after the senior examiner, Mr. 
Campion, bad been satisfied that the Standing Orders had 
deen complied with. Other measures relating to London 
which were similarly dealt with were the North East 
Іопіоп Railway and London Electric Supply Bills. In 
die course all these Bills will be reported to the House 
for first reading. Against the London County Council 
Tramways and Improvements Bill memorials had been 
lodged by the Holborn Borough Council and the Shoreditch 
Borough Council complaining of non-compliance with the 
Nanding Orders. In the case of the Holborn memorial 
the agent for the Bill agreed to take a “non-compliance,” 
the ground of the memorial being that the London County 
Council had not obtained the necessary consent of the 
Porough Council to the proposal to construct tramways in 
Tottenham Court-road. An interesting point arose in con- 
песпоп with this same tramway, part of which is in the 
borough of St. Pancras. Before the elections in November 
last the St. Pancras Borough Council gave its consent to 
the tramways, but since then a rescinding resolution had 
been passed. Mr. Brown, the parliamentary agent for the 
БА, argued that that could not be accepted, because the 
Council must be regarded asa continuing body. Otherwise 
promoters would never know where they were. The 
exam:ner intimated that he would make a special report 
on the matter. А consent once given, in his view, must 
remain a consent for the whole of the session. Considera- 
поп of other portions of the Bill was postponed, but in 
any case the London County Council will have to obtain a 
d:-pensation from the Standing Orders Committee before 
proceeding with the Tottenham Court-road scheme. When 
Ње chairmen of committees of both Houses met to divide 
de private Bills between the two Houses, it was proposed 
dat the Administrative County of London and District 
Кеспе Power Bill the London County Council Electric 
*.prlv Bill, the London and District Electric Power Bill, 
tke North Metropolitan Electric Power Supply Bill, and 
ide London Electric Supply Bill should originate in the 
House of Lords, but it was eventually decided that the 
Pils should be taken first in the House of Commons. 
Ihe first stages of the London County Council Tramways 
"ul and the various underground railway schemes for 
Loudon, will also be taken in the House of Commons. 

The Training of Stokers.—Much has been written 
ma the question of abating the nuisance arising out of the 
emisszon of smoke from factory chimneys, and many 
mechanical devices have been introduced and new methods 
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tried in the boiler-house in order to abate that which is a 
once a source of aggravation to the central-station engineer 
and a nuisance to the general public. It is not impossible 
for engineering ingenuity to devise means not only for 
abating, but for extinguishing the trouble complained of, 
but even the most valuable machinery will fail to produce its 
full efticiency if entrusted to incapable hands. While every 
effort is made to bring mechanical devices up to their 
highest stage of perfection, little or no attention is, as a 
rule, paid to the education of the men who have to handle 
these devices, with the result that the effect of the latter 
is more often than not rendered nugatory. Evidence 
which the Coal Smoke Abatement Society obtained in the 
course of its investigations has conclusively established the 
fact that a large proportion of the smoke emitted from 
factory chimneys is the result of inetlicient stoking. Manu- 
facturers have, however, always experienced difficulty in 
obtaining the services of trained stokers, since no facilities 
have existed in London for the technical instruction of 
stokers, whereas in Germany and in other countries 
stoking forms the subject of special and systematic 
training under Government supervision. It is for 
this reason that we welcome the action of the Coal 
Smoke Abatement Society in arranging with the governors 
of the Borough Polytechnic Institute, Walworth, S.E., 
for the holding of a special course of lectures and demon- 
strations upon the Training and Work of Stokers.” The 
course comprises about 12 lectures, which are given under 
the direction of Mr. W. H. Booth, assisted by Mr. W. H 
Hildred, and embrace special lectures to be given by 
Dr. S. Rideal, D.Sc., F. I. C., and Mr. R. S. Richards, and 
others. Practical demonstrations will also be given and visits 
arranged to central lighting stations and other large works 
where various types of mechanical stokers are in use. The 
Coal Smoke Abatement Society will offer certificates for 
competition amongst stokers attending the classes. The 
opening meeting, to which members of the publie were 
invited, took place at the Borough Polytechnic on Wednes- 
day evening, when Commander W. P. Caborne, C.B., 
delivered a lecture upon the importance of good stoking 
from the standpoint of the manufacturer, stoker, and 
community. The fee for the course of lectures and 
demonstrations has been fixed at 2s., and, in view of the 
importance of the experiment, it is hoped that manufac- 
turers will provide their stokers with facilities to avail 
themselves of the opportunity of receiving special technical 
instruction. Further particulars may be obtained from 
Mr. C. T. Millis, the principal of the Borough Polytechnic 
Institute, 103, Borough-road, Southwark, S.E. 


Grounded Neutrals of Star-Connected Alter- 
nators,—This is a subject which has been causing a 
great deal of trouble to electrical engineers, both in this 
country and abroad. It has been found that if two 
star-connected alternators, with their neutrals earthed, 
are running in parallel, a large earth current may 
frequently flow between the two neutral points of the 
machines. The cause of this has sometimes been ascribed 
to dissymmetry of the phases, and by changing over the 
windings of the stator this current has in some cases 
been reduced. Mr. E. P. Hollis, in a paper entitled 
“Points in Power Station Design and Operation,” read 
before the Newcastle Local Section, touched upon the 
question, and expressed the opinion that a good deal of the 
trouble was due to the third harmonics of the wave forms 
of the machines. It is well known that at the neutral 
point of the star connection the third harmonics of the 
wave form (if they are present) give an alternating 
potential at three times the normal frequency of the 
alternator. These harmonics may give rise to capacity 


112 


currents in the sheaths of the lead-covered cable, and 
the earth currents have often been attributed to this 
cause. Mr. Hollis thought that these were earth currents 
flowing between the generators, due to one generator 
having a third harmonic of greater value than the other, 
and thus a few volts gave rise to large currents flowing 
across the low earth resistance. His contention is sup. 
ported by the fact that if only one generator neutral 
point is earthed, these earth currents are greatly, though, 
of course, not completely, reduced. It has often been 
noticed that if there are two similar circuits in parallel 
and conveying large currente, and one of these circuits 
be broken, a very little flash is obtained, because there 
is an alternative circuit for the current. By breaking 
the second circuit a large and brilliant spark is obtained. 
Now to apply this: Supposing there are two machines 
running in parallel with their star points earthed, if the 
currents noted were capacity currents, then on breaking 
one earth circuit one would not get a fash, as there 
would be an alternative circuit for the current—that is, 
up the other generator neutral point earth connection. 
But if the current is flowing between the two machines, 
then there will be no alternative circuit, and on opening 
the first switch one should get a flash; and all those 
who have open earth connection switches know that a 
brilliant flash is generally obtained, though, when at 
least three machines are running with their star points 
earthed, it may be obtained sometimes with one of two 
similar machines and not with the other. These earth 
currents are found to be of triple frequency when an 
oscillograph is put in the earth circuit. The conclusion 
arrived at by Mr. Hollis is that earth currents are 
flowing between the machines, and not between the 
machines and the cable sheaths, and he asked, Would it 
not, therefore, be advisable to insert in the earth circuit 
(when more than one machine neutral point is earthed), 
instead of the usual low resistance, an equivalent 
reactance? This would have the same effect as the 
resistance on all short-circuit and other currents of the 
ordinary frequency, but would have a triple impedance 
for the third harmonics’ currents, and would tend to damp 
them down.” 


Wireless Telegraphy.— The director of the meteoro- 
logical observatory at St. Ignatius College, Cleveland, 
Ohio, has furnished the Western Electrician with an interest- 
ing account of the interception of wireless messages by 
the ceraunograph or thunderstorm indicator, an instrument 
which we are able to show a diagram of, and which is 
similar to receivers used in wireless, or, as it ought now to 
be termed, radio-telegraphy. The instrument has been in 
use for a considerable time, and has recorded every thunder- 
storm which passed over Cleveland. But for some time 
past its reliability has been shaken, and the authorities of 
the college were convinced that the instrument was sus- 
ceptible to other currents, and a series of experiments 
which were carried out proved that the device intercepted 
wireless messages. The account given by the director of 
the college to our contemporary fully bears out this 
assumption. He says: “I have suspected for a long 
time that the instrument was affected by something 
else than thunderstorms. The sound of the decoherer 
reminds me very much of the rhythm of a telegraph 
instrument. I have tried at different times to catch 
the code by means of a telephone, but never succeeded. 
Some time ago I acquired a very good receiver 
to be used in testing different lines and instruments in the 
observatory, and I used it also to see if enough electricity 
got over my coherer in the ceraunograph to necessitate a 
frequent change or charging of the battery. In making 
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the test I bridged the 1,000-ohm relay, and was at once 
aware of the fact that I was listening to a message in 
Morse code. I am not an expert myself at telegraphy, so 
I called in one and he pronounced it Morse code. We 
found that we were getting the dispatches between the 
Clark stations of Detroit and Cleveland. Now, in all my 
experiments in former times I never thought of short- 
circuiting the relay ; it is, however, the only way in which 
I can catch the messages.” The accompanying sketch 
gives an idea of the combination. It is of interest to note 
that the wireless messages in no way interfere with the 
work of the ceraunograph, since it is possible to cut it out 
by tension of the relay spring. The relay does not seem 
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to be quick enough to render the Morse signals, but in the 
telephone they are heard as clearly as any ordinary con- 
versation. The above is the only system of all those tried 
which gives any effect. 


High-Tension Insulators.—In the insulation of 
potentials of 60,000 volts and over serious difficulties 
arise by reason of leakage of current over the surface of 
the insulator, due principally to dust and moisture upon 
the surface of the insulator. It is, therefore, necessary to 
provide an insulator which will resist high voltages and 
operate in rainy weather, and not be liable to deterioration 
from accumulations of dust upon its surface. An insulator 
which has been designed to meet these requirements has 
been patented by Mr. F. G. Baum. According to the 
Western Electrician, the surfaces which are exposed to 
the weather to a sufficient extent to be effectually washed 
otf by the rains, are in a position to have their insulation 
impaired during a storm by the coating of moisture. There- 
fore, the inventor, in carrying out his ideas, makes use of 
a combination of weather-washed surfaces with petticoat- 
protected surfaces. Referring to the drawing in which like 
parts are designated by the same reference sign, 1 
indicates а petticoated insulator of substantially the 
ordinary form, having petticoats, 2, 3, 4, and 5, on it, 
each of which has its interior face ribbed or corrugated, 
so as to provide greater insulating surface. The cement 
fillings by which the different petticoats are secured 
together are shown by 6. The upper petticoat, 5, 
is provided with the usual annular groove, 7, for the 
reception of any clamping or securing devices. Groove 7 
is used for supporting a supplemental and weather- 
washed insulating member, which constitutes an essential 
feature of the invention. А practical form of this supple- 


mental insulator is shown in the illustration and comprises 
an insulating tube, 8, of porcelain or other material, having 
annular ribs, 9, extending along a considerable distance at 
each end. The central portion of the tube is conveniently 
left smooth, as at 10, and fits in the groove, 11, on the 
petucoat, 5. Supporting straps are shown at 12, by which 
tbe tube, 8, is secured to the body of the insulator, 1. In 
the drawing these straps comprise stamped metal plates, 
which are slightly bent to surround the tube, 8, and the 
groove, 7, and are clamped into place thereon by clamping 
bots 15. The particular method of supporting the tube, 
8, from the insulator, 1, is not important, it being merely 
essential to secure the two together, so as to leave the 
ribbed ends, 9, exposed and out of contact with the main 
insulator. The supplemental insulator, 8, is provided with 
means for holding the line wire in place, and the supple- 
mental insulator is shown as having a longitudinal square 
boe, 14, with slightly-flared ends. Within this hole is 
inserted a supporting frame of metal rod, 15, which may 
le held in place by a layer of cement, 16, at its central 
ption. The ends, 15, of the supporting frame are after- 
палі bent upwardly and toward one another, so as to 
form aligned sections, 157, to which the line wire may be 
conveniently attached. 17 indicates the line wire, which is 
‘trapped to the frame, 15, by binding wire, 18. On 


acount of this arrangement the insulation strain lies 
between the cement, 16, and through the body of the 
insulatora, 8, 5, 4, 3, and 2, which is almost an absolute 
ip lation for practical purposes. Surface leakage may 
oiy take place along the interior walls of the supplemental 
insulator, 8, over the entire area formed by the exterior 
be, 9, and finally over all of the successive exterior and 
interior surfaces of the quadruple petticoated main insu- 
ator, 1. In this action it may be observed that the 
eakage must always traverse an extensive weather.washed 
face namely, the ribs, 9—and an extensive protected 
";rface— namely, the interior ribbed faces of the quadruple 
richts, 2, 3, 4, and 5. The ribs, 9, being washed by 
ide rain, are always clean, and should secure perfect insula- 
ten in dry weather. In wet weather the interior surfaces 
4 the petticoats, 2, 3, 4, and 5, are in condition to effectively 
r+ alate the current. 


Lendon County Council Tramways. — The 
Finance Committee of the London County Council have 
now presented the report which was promised some time 
«2, setting forth the financial results of the tramways 
vsjertaking up to date. The statement has been prepared 
n order to meet the attacks which have been made against 
the Council's management of the undertaking, and a study 
uf the figures makes it clear that the charge which has been 
Cade against the County Council of working their tramways 
ла ар upcommercial basis is a gross exaggeration—if not a 
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complete invention. Summarising the resulte, the report of 
the Finance Committee states that on the southern system 
the “surplus balances” over a period of 7] years, after 
deducting the “deficiency balances " which occurred in two 
of those years when the dislocation due to reconstruction 
for electric traction was greatest, have amounted to 
£82,668. On the northern system there has been an 
aggregate “surplus balance" of £314,851 over a period 
which for practical purposes may be taken at 9} years. 
On the general account there has been a charge against 
these combined surpluses of £72,677, giving a net “surplus 
balance for the whole of £324,842, of which the Council 
have carried sums amounting to £293,592 to the relief of 
rates, and the balance of £31,250 was carried forward on 
March 31, 1906. The total capital expenditure has been 
£4,881,697, of which £607,238 has been repaid (including 
£450,018 out of tramways revenue), leaving the outstand- 
ing debt at the end of the last financial year £4,274,459. 
The figures for the undertaking, as а whole— worked and 
leased lines—are as follows, the year under consideration 
being that ended March 31, 1906: southern system 
(worked), net surplus, £2,520 ; northern system (leased), 
net surplus, £25,256 ; less for loss on Aldwych line and 
general account, £26,515; amount added to balance 
carried forward, £1,261. “Viewed simply as a com- 
mercial concern" the committee place the results in the 
following form: Net capital outlay as at March 31, 1906 
(£4,881,697, less proceeds of sales of property, £157,220), 
£4,724,477. Southern system, £3,070,829; northern 
system, £1,118,166; general, £535,482 — £4,724,477. 
Surplus on working—i.e, before providing interest on 
and repayment of capital — southern system (after 
carrying £35,000 to renewals reserve) £185,184; 
northern system, £61,270—total, £246,454; less general 
charges, £348 — net surplus, £246,106. The sum of 
£246,106 is equivalent to a return on the total capital 
invested of 5} per cent. It must be borne in mind, 
however, that of the total of £4,724,477 no less a sum 
than £535,482 (on general account) had not commenced to 
earn any revenue, and if this be excluded from the calcula- 
tion, the net earnings were equivalent to a return of nearly 
6 per cent. The tramways undertaking is entered in the 
balance-sheet as an asset at the amount of the net capital 
outlay up to March 31 last—namely, £4,724,477. The 
Council’s valuer reports, however, that the valuation of 
the undertaking as a going concein” would Бе £7,500,000, 
which is nearly 24 millions in excess of the capital outlay. 
The Council, in common with many other municipal 
authorities owning remunerative undertakings, are adopting 
the policy of building up a substantial reserve fund, in 
addition to paying off the debt and maintaining the under- 
taking in an efficient condition out of revenue. This is 
unquestionably the prudent course to follow, and, as a 
result, the undertaking will be in a very satisfactory 
position. On the subject of street widenings, the com- 
mittee say that a return showed that 31 of such street 
improvements had been authorised, subject in most cases 
to a proportion of the cost being charged to the tramways 
account ; in 10 cases the proportion is one-third, in 10 cases 
more than one-third (in two cases the whole cost), in three 
cases less than one-third, in three cases the question is 
subject to further consideration, and in the remaining four 
cases, which are small, the tramways account for special 
reasons does not bear any part of the cost. The total 
estimated net cost of these 31 improvements is £1,255,961, 
and of this an aggregate sum estimated at £358,230 will 
become chargeable to the tramways account under resolu- 
tions of the Council, which specifically determine in the 
case of cach improvement the proportion to be charged to 
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THE TICINO RIVER HYDRO-ELECTRIC PLANTS 
IN ITALY. 
BY FRANK C. PERKINS. 


On the Ticino River, in Northern Italy, a new hydro- 
electric power transmission development has recently been 
carried out which is of the greatest interest to electrical 
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which, at Milan, is provided with the latest type of high- 
power steam-turbines. 

The Societa d'Imprese Elettrica Conti constructed a 
modern hydro-electric plant at Brembo, and has recently 
бишру the Ticino- Boffalora power station, having а 
capacity of about 8,000 h.p. with a head of 18'6m., the 
output being 25 cubic metres of water per second. About 
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The Ticino-Boffalora-Vigevano Power Station. 


and mechanical engineers throughout the world, as 
exemplifying the latest and most up-to date methods of 
wer generation, electric current transmission and distri- 
ution. The Ticino-Boffalora-Vigevano hydro-electric 
generating plant supplies current to a number of large and 
small cities—such as Milan, Vigevano, and Novara, as well 
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one-fifth of the water is taken from а diversion of the 
Ticino River, the Naviglio Sforzesco ; the remaining four- 
fifths being supplied from an intake on the right bank 
of the Ticino River at the Boffalora Bridge, the normal 
flow being about 20 cubie metres most of the year, 
and seldom even falling below 10 cubic metres per second 
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A Group of 2,700 to 25 000 volt Air-Blast Transformers at the Power House. 


as Pavia—all of which have many manufacturing plants 
which until recently were operated by steam-engines at 
great expense on account of the high price of coal. During 
the past decade several hydro-electric plants have been 
installed at considerable distances from these centres, and 
pora is transmitted at high voltages and transformed 
own for use in factories, mills, and workshops, supple- 
menting the steam central stations in those cities—one of 


The power-house is about 12m. in width and over 60m. in 
length, provided with an electrically-operated overhead 
travelling crane for the installation of the turbines and 
generators as well as the transformer plant, and to facilitate 
repairs on the same. There are five turbines of 1,400 h.p. 
each, installed by A. Riva, Monneret, and Co., of Milan, 
and two exciter turbines of 150 h.p. each. These turbines 
receive the water from an intake 18'4m. long, the normal 
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low of water being 2m. per second, the water at this speed 
carrying considerable sand. A sluice gate has been pro- 
vided having a capacity of 20 cubic metres, through which 
the sand may be discharged, emptying into the River 
Ticino below. А concrete куйын | his been constructed 
for about 1,600m. from Naviglio Sforzesco to the Boffalora 
Bridge, and for more than a dozen kilometres there is a 


Italiana, of Milan, and includes five three-phase alternators 
supplying a current of a frequency of 42 cycles per second 
and 2,700 volts pressure, together with two exciter dynamos 
of 100 kw. each, one of which will supply sufficient con- 
tinuous current for exciting the fields of all of the alter- 
nators, the other being held in reserve for use in case of 


emergency, these units being alternately used for this 


channel, which finally divides into two slide-gate hydraulic 
installations, with one channel having a capacity of 10 cubic 
metres and another of 24 times this capacity, connecting 
with the collecting basin, 1°7 km. further down, which sup- 
plies the water to the turbines in the power-house. There 
are seven penstocks connecting the turbines with the 


— 


collecting basin, the head being 18 m., and a spillway is 
provided having a width of 24m. and a total length of 
about 400m. The water, with a fall of Over 18m., drives 
the two exciter turbines at a speed of 750 r.p.m. and the 
main alternator turbines at 520 r.p.m., developing in all 
about 8,000 h.p. for the seven turbines. 

Tbe electrical equipment was installed for the Ticino- 
Boffalora power plant by the Unione Elettrotechnica 


— — —— 


The Vizzola Power Station. 


| 


е а ** 


service. The high-tension alternating current is supplied 
to the power transmission lines by single-phase step-up 
transformers, arranged in groups, the pressure being raised 
from 2,700 volts as generated by the alternators to 25,000 
volts for transmission purposes. These step-up transformers 
each have a capacity of 555 kilovolt-amperes, and are of the 


——— — 


The Vizzola Bydraulic Development at the Villoresi Canal. 


air-cooled type, a motor-driven blower being provided with 
each set, and an extra transformer set is available for 
substituting for a temporarily damaged set if found 
necessary. 

There are nearly a score of transmission lines connecting 
the power station with the various towns and cities, iron 
poles having been utilised. The line to Novara is 50 km. 
in length, and was found very dithcult of construction, 
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probably the worst in Italy, twisting and turning in every 
direction. A second line of similar length goes to Milan, 
and another of the same length to Pavia, about 50 km. 
from the Ticino-Boffalora station. A shorter transmission 
line goes to Vigevano and Mortara, a distance of about 
15 km. There is a double transmission line to Milan, a 
distance of 30 km., the current from these circuits also 
connecting with Corsico for light and power service. The 
а sub-station at Milan is located at Porta Vigentina, 
and the line connecting it with the power station is of 
more than passing interest. A part of the circuit passes 
along the River Ticino for a distance of several hundred 
metres, and for this section of the transmission line pillars 
are utilised 14m. in height, carrying the phosphor bronze 
cables, each pillar carrying about 35,000lb. without anchor- 
ing. АП of these power transmission lines, 18 or 20 iu 
number, are equipped with Perego telephone apparatus, 
these telephone circuits establishing communication between 
all of the sub-stations and the power plant. Опе of the 
interesting features of this, as well as other Italian hydro- 
electric plants of recent construction, is the artistic decora- 
tion of both interior and exterior, as shown in the accom- 
panying illustration. 


The Choking Coils and High- Voltage Construction at Vigevano, 


On the Ticino River, in Northern Italy, several other 
hydro-electrie power plants have been installed, some of 
which differ to a large extent from other similar plants, in 
that it is not intended in every case to supply electric 
energy to a large number of manufacturing plants located 
in a single group, or to a large city, but instead the current 
is transmitted to a large number of independent manufac- 
turing establishments situated at considerable distance 
from each other, the water power being developed in the 
heart of an industrial country. One such group of manu- 
facturing plants is that located on the Ticino River 
in Lombardy, Italy, between the towns of Caronne 
and Varese, these factories being very largely cotton 


| localities. 


per Condotte d'Aequa constructed an irrigation canal on 
the left shore of the River Ticino about 5 km. from Somma 
Lombardo. This hydraulic development included a weir 
am. high and 290n. long, with a large number of openings 
or gates having a capacity for admitting 70 cubic metres of 
water per second, or the maximum amount due to the 
canal Villoresi, together with 120 cubic metres of water per 
second, representing the quantity of all the down stream 
derivations. This development also included a large 
forebay, having a total length of 600m., with penstocks at 
the end and a building erected at the Villoresi canal. As 
provided by this development company, 65 cubie metres 
of water flows into a navigable canal constructed 
parallel with and near the canal of Villoresi, discharging 
at Vizzola into the Ticino River and developing power 
to the extent of nearly 20,000 h.p. This new canal 
is 6 km. in length, and has an actual normal capacity 
of 80 cubic metres of water per second, the fall being 
15m. per 1,000. It divides into two branches, one passing 
into the forebay of the Vizzola hydro-electric power plant, 
and the other into the Ticino River through a group of 
three locks. 

The power station is provided with eight turbines con- 
structed at Milan by A. Riva, Monneret, and Co. and two 
turbines built at Heidenheim by J. M. Voith. These 
10 turbines each have a capacity of 20,000 h.p., operat- 
ing under a head of 25m., and a speed of 187 r.p.m. 
They are directly coupled to 11,000-volt alternators, 
supplying a three-phase current having a frequency of 
50 periods per second at this very high pressure directly 
from the stationary armatures of the generator. These 


 alternators were constructed at Nuremberg, Germany, by 
| the 


Siemens-Sehuckertwerke, and are supplied with 
exciting current from three sets of generators. The 
arrangement of the stations is shown in the accompanying 
figure. 

"There are about a dozen three-phase high-tension power 
transmission lines leading from this Vizzola plant, extendi ig 
55 km. to the north to Varese, about 15 km. to the south 
to Turbigo, and about 40 km. to the east to Lomazzo. The 
power transmission lines are from 150 km. to 160 km. in 
length, with secondary distribution feeders of about 25 km. 
to 30km. The transforming stations have a capacity of 
about 16,000 kw., with sub-stations for lowering the 
pressure for distribution to various industrial plants about 
100 in number, one-fourth of which are centres of secondary 
distribution cireuits to groups of consumers in various 
The current is utilised in this manner for 
operating lights and motors for from 2,500 to 3,000 con- 
sumers, in about 70 towns and villages, with secondary 
and primary conductors 200 km. and more in length. The 
steam-engines in this section of Northern Italy have given 
way to electric motors; the 20,000 h.p. capacity of the 
Vizzola plant is taxed to its utmost, and a new plant at 
Turbigo, on the Ticino River, about 15 km. from the 
Vizzola plant, has been developed with over 6,000 h.p. 
further down the river. 

It is stated that electric motors are used in the various 
mills in this district, ranging from 700 h.p. each—three of 
which are of the induction type—down to the smallest 
sizes, with an aggregate capacity of over 5,000 kw. 


THE PEEBLES-BRAGSTAD-LA COUR CONVERTERS. 


The use of high-voltage three-phase current for power 
transmission has become standard practice, and a few years 


ago the sole difference between the different equipments lay 


mills, some of which utilise the water power trom the 


River Olona; but this supply being insufficient, and steam 
plants being expensive to operate on account of the high 
price of coal, a great hydro-clectric power station was 
installed at Vizzola, where the fall of the River Ticino 
between Somma Lombardo and the power plant site is 
0m., the distance being about 10 km. This power trans- 
mission plant was installed hy the Societa Lombardo per 
Distribuzione di Energia Elettrica. The accompanying 
illustrations and drawings show the location and hydraulic 


in the sub-station. The two rival systems were respectively 
the motor-generator and the rotary converter used in con- 
junction with static transformers. The motor-generator in 
which the high voltage three-phase currents were received 
and converted into mechanical energy, to be afterwards 
given out as direct current from the generator, had many 


advantages. It was, however, more expensive than a rotary 


converter to do the same work and less efticient. On the 
other hand, rotary converters have not given complete 
satisfaction when the frequency of the alternating current is 


development of the Vizzola plant, The Societa Italiana | high enough for lighting purposes. -The introduction by 


THE 
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Messrs. Bruce Peebles and Co. of the La Cour converter 
has provided an alternative which gives the advantages of 
the motor-generator at а decreased cost and with a higher 
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rotary being connected in parallel. For the sake of 
simplicity, it may be assumed that the motor and converter 
have the same number of poles—in the case shown in the 
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Fio 1. - Diagram of Connections of the Peebles Motor-Converter. 


diagram, two poles—and, deferring for the moment the 
question of starting, we assume that rotor and armature 
are running at a speed corresponding to half the primary 


eticiency. We have given а number of references to the 
construction of these machines from time to time, but still 
receive inquiries as to the details of the same. 


Fio. 2.—1he Field Frame of а 500-kw. Converter, showing Commutating Poles. 


frequency. In other words, the rotor is running with 
verter in its simplest form. Essentially the apparatus | 50 per cent. slip. Therefore, the revolving field induced 
‘nate of an ordinary induction motor and a rotary! in the rotor bv the primary circuit rotates, relatively to 
vnxerter rigidly coupled together, the rotor winding of | the rotor, at a speed corresponding to half the frequency 
the induction motor and the armature winding of the | of the supply circuit, and it thus induces in the rotor 


The diagram (Fig. 1) shows the Peebles-La Cour con- 
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windings a series of E.M.F.’s which have also half the 
frequency of the supply circuit. Now, the number of 
poles of the continuous-current machine is so arranged that 
the frequency of the currents induced in the armature 
winding at the given speed is the same as the frequency of 
the rotor currents. For this reason it is possible to connect 
the rotor and armature windings together when their 
E.M.F.’s are equal and in phase, and when this is done the 
speed remains constant, and the two machines connected in 
tandem behave as a single synchronous machine. As the 
induction motor rotates at a speed corresponding to half 
the primary frequency, half the electrical energy supplied 
to the induction motor will be converted into mechanical 
energy and transmitted by means of the shaft to the 
converter, while the other half of the energy supplied is 
transferred to the rotor winding and thereby to the con- 
verter armature in the form of electrical energy ; thus the 
induction motor operates half as motor and half as trans. 
former, while the converter operates half as continuous- 
current generator and half as rotary converter. As the 
rating of the induction motor depends on the speed of the 
rotating field, and not on that of the rotor, it is theoretically 
half as large as if, with the given number of revolutions, 
it were to convert the whole of the energy led in into 
mechanical energy. The converter runs at a speed equal 
to half the primary frequency, which is more advantageous 
with eund to commutation, consequently it is made of 
smaller proportions than an ordinary continuous-current 
prne tor or converter for the same output and primary 
requency. The rotor is generally built with 12 phases, as 
the losses in converting half of the energy from alternating 
to direct current are then reduced to a practical minimum. 
A further increase in the number of phases has no material 
advantage. The synchronising current taken at no load is 
only the watt current necessary to cover the no-load losses, 
the absence of higher harmonics being due to the feature 
of the rotating field and to the high reactance of the 
induction motor. 

The machine can be started up from either side, as may 
be most convenient. If started from the alternating- 
current side, the rotor winding of the induction motor 
(seen in Fig. 1) is connected to an ordinary starting 
resistance, only three of the 12 phase windings on the 
rotor being utilised. With the connections as shown, the 
continuous-current machine builds up its field until a 
о speed is reached. The whole 12 windings on 
the rotor are then connected on to the short-circuiting 
ring, which puts them into action. The voltmeter shown 
in the diagram is used to indicate when the machine is 
running in synchronism. When once in step, the synchronis- 
ing force is exceedingly strong, and no trouble is found 
when running the machines under most trying conditions. 
The current taken at starting varies from one-third to one- 
quarter of the normal current, and depends upon the 
magnetising current of the induction motor Fig. 2 shows 
the field frame of a 500-kw. converter fitted with commu- 
tating poles. For the advantages of this type of converter 
over the older systems of transforming high-voltage alter- 
nating currents into low-voltage direct current, we would 
refer our readers to the discussion (reproduced in our issue 
of Dec. 7, 1906) on Mr. Miles Walkers paper before 
the Manchester Section of the Institution of Electrical 
Engineers 

x pamphlet has just been issued by Messrs. Bruce 
Peebles and Co. giving some special information about 
their converters as applied to different services, Curves 
are given of the characteristics of both traction and light- 
ing converters. The variation of the wattless current with 
the load on the direct-current side is such that the power 
factor is unity at about three-quarter load. Higher loads 
than this give a leading wattless current on the alternating- 
current side, which greatly helps the generators to keep the 
primary voltage up. This feature is a valuable one where 
lighting and traction are provided from the same generators. 
The commutating poles, besides providing sparkless running, 
enable overloads up to 100 per cent. to be taken with 
fixed brushes and without sparking. The curve (Fig. 3) 
shows the good regulating properties of one of these Peebles 
converters. 

In many cases it is desirable that the machine should be 


capable of supplying either a traction system at 500-550 
volts or a lighting system at, say, from 420-460 volts. The 
ordinary method of increasing the voltage by shunt regula- 
tion is, of course, available with the Peebles motor con- 
verters as with direct-current generators, but leads to 
increased dimensions and a somewhat lower power factor 
at one of the two working voltages. Although the firm 
have several such plants in successful operation under con- 
ditions which require a ен regulation of as much as 
40 per cent. they recommend in such cases the use of a 
synchronous booster in series with the rotor winding. With 
this simple arrangement unity power factor is obtained at 
all voltages and the efficiency at the higher voltage is 
improved, the main machine acting more as converter and 
less ав generator than would otherwise be the case. The 
arrangement is also most economical in prime cost, as the 
booster need only be designed to add or subtract half the 
voltage regulation. : 
Other special cases, such as the supply to a three-wire 
system, can also be dealt with by these converters. In 
such a case the centre wire of the three-wire system is 
connected to the centre of the rotor windings. Where 
considerable out-of-balance currents are likely to be found, 
à compensating series-wound booster is placed in the 
centre wire, which corrects for the voltage drop both in 


Ета. 3. —Regulation Characteristics of 500-kw. Lighting Oonverter. 


the converter and in this middle wire. In conclusion, we 
have to notice a long list of contracts already executed, 
which shows that most of the prominent engineers quickly 
recognised the good qualities of these machines directly 
they were placed on the market some two years ago. 
Repeat orders from the same source indicate that the 
expected advantages have been realised. 


A THREE-PHASE TURBO-GENERATOR. 


Herr A. Kolben, in an articlein Elektrotechnik und Maschinen- 
мш, gives а detailed description of a turbo-alternator 
recently made by Messrs. Kolben, of Prague, from which 
we take the following particulars: The machine is a 
50 ~ three-phase one for 970 k. v.a. at 1,500 r. p. m., 
450 volts and 720 amperes per phase (1,246 amperes per 
line). Figs. 1 and 2 show tke construction of the four-pole 
rotating magnet and Fig. 3 shows the completed magnet. 
The rectangular poles, together with the yoke ring, are 
formed in a single piece of Martin cast steel machined all 
over. The material has a tensile strength of 83,0001Ь. per 
square inch with an 18 per cent. extension. The magnet 
winding consists of 70 turns per pole of rectangular copper 
strip :055іп. x l'37in, wound оп edge in the lathe and 
separated by stampings of ‘012in. presspahn. The winding 
is separated from the frame by ‘lin. presspahn. The 
double dove-tailed cast-steel pole-pieces (Fig. 4 are slipped 
on whilst the coils are under hydraulic. In order to 
prevent sideway expansion of the magnet winding, hollow 
bronze ribbed castings are inserted between neighbouring 
coils as shown. A correct distribution of the ventilating 
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of U-shaped distance pieces riveted on. The diameter 
of the armature bore is 75cm. (29: 5in.), its length, 


4ir is insured by means of bronze end covers formed to act 
ак fans. A direct-coupled 50-volt exciter is provided. 


Fre. 1. 


The collecting rings are sr im at the two ends of the 
magnet. They are constructed by slipping a micanite bush 
over the cast-steel bush on the spindle and then pressing 


то. 5. 


the steel collecting rings, whilst hot, over the micanite. The x 
ratio of pole th to pole pitch is 66. | 
The armature construction differs little from the normal, Fie. 4. 
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as tan be seen from Fig. 5. The discs are built up in six 
egments of the shape shown in Fig. 6, and are held in a 
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well-ventilated cast-iron frame by 12 bolts. The core із | including ventilating gaps, 74cm. (29. 2in.), and the outer 

split up lengthways into 10 blocks of stampings separated diameter of the discs is 128cm. (50'5in.) There are 60 

һу 10mm. (- Ain.) ventilating gape introduced by means ! circular (slots (five per pole per phase) 2'5ст. ('81in.) in 
L 
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diameter, each with an opening of ‘3cm. ie ut the 
mouth. The armature winding is mesh coupled, and 
consists of 60 circular bars 2:1em. (‘83in.) in diameter 
bare and 2:5cm. ( 91in.) insulated. These bars are joined by 
means of copper strip end connectors so as to form two 
coils per phase, five turns per coil. There are, therefore, 
20 total conductors per phase. The mean length of one 
armature turn is about 138in. The single air-gap is 1'5em. 
(‘59in.). The bearings used with the machine are spherical 
seated ones, as shown in Fig. 7. Oil is led to them under 
pressure by means of an annular groove in the centre 
provided with four radial holes. Water cooling is also 
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FIG. 8. 


arranged for. The ratio of bearing length to journal 
diameter is 5:5, the surface speed in the bearings is 
1,840ft. per minute, and the pressure on the bearing surface 


is 5510. per square inch. The weights of active material 
are as follows: 
Magnet cast steel 8, 200lb. 
Magnet copper 550lb. 
Armature discs 8,000lb. 
Armature copper 720lb 


The total weight of the machine, including exciter, is 
approximately 25,000]b. 


Fig. 8 shows the open-circuit and short-circuit charac- 
teristics obtained on test. No actual test results as to 
voltage drop are available, but applying Arnold’s method 
tothe values given in Fig. 8 the writer shows that the 
voltage rise on non-inductive load would be 4 per cent., 
and on а `8 power factor load 15 per cent. Fig. 9 shows 
the iron losses measured at various voltages at the normal 
speed of 1,500 r.p.m. The various losses at full non-inductive 
load are approximately as follows : 


Bearing friction and windage....... .......... 10,000 watts. 
Iron losses n: p een Ri на QE Aca es 23,600 „ 
Armature C? К loss (including eddy currents 

in the bars) ................ V 6,000 „ 
Exciting Nes bu tees 5,600 „ 


970 
1,015:2 : 

The temperature rise after 4 long-continued test at full 
output with a power factor of 8 was 53deg. C. on the 
armature iron, 50deg. C. on the armature winding, and 
43deg. C. on the magnet winding. The output coefficient 
of the machine in inch units is 


D- xi xn _ 29°5° х 292 x 1,500 


giving an efficiency of = 95:3 per cent. 


„„ 1e e. S e ae dap. 
VA 970,000 
The ampere conductors per lin. of armature periphery = 
60 x 720 465 ; 


295 x m 
i jT he current density in the armature conductors = 1,540 
at full load. | 
The current density in the magnet winding (160 
amperes) — 2,120. 


PETROL-ELECTRIC TRANSMISSION FOR ROAD 
VEHICLES, IN COMPARISON WITH PURELY 
MECHANICAL SYSTEMS.* 


BY E. W. HART AND WILLIAM P. DURTNALL. 


Before proceeding to the subject which we are to discuss 
this evening, we wish to express our thanks to the chair- 
man, vice-chairman, and committee for the honour they 
have done us in asking us to read, practically, the first 
paper on this most interesting subject — petrol-electric 
power transmission. We had a certain amount of diffidence 
in accepting the invitation, owing to the fact that our 
latest chassis was not at that time completed, and on 
this, we felt sure, much of the interest would concentrate, 
because of our utilisation of, so far as road vehicles are 
concerned, a new class of electrical machinery, working 
with the alternating current. It was urged, however, that 
the work upon which we had been engaged was a subject 
which would, probably, bring forth 4 good discussion, and 
it is, therefore, with that object in view that we present 
this paper, rather than in the ordinary sense. When one 
considers the large number of 'buses and other heavy 
vehicles which are now on and off the streets of London 
only, and the noise from many of them, we think that a 
discussion on some method of improvement in transmission 
should not be lacking in interest. Опе of the most attrac- 
tive subjects for the study of mechanical engineers is, 
possibly, the transmission of power and speed regulation, 
on motor vehicles, from various types of prime movers, and 
since the first application a very large number of ideas 


| have been utilised, with more or less success. The sub- 


ject is a very wide one, and, for thorough treatment, would 
require much more space and time than is covered by the 
particular object of this paper. Next to the engine, the 
power transmission is the most important thing about 
the vehicle, and bad design may make a considerable 
difference in the power obtained at the road wheels. It 
had been proved, by actual test, that fully one-half of 
the power developed by the engine is often lost in undue 
friction between the prime mover and the wheels. The 
system of transmission mostly used at the present time is 
that of metal gear wheels (in reality a group of three or 
more rotating levers) ; these provide not only a reduction 
of speed, but also a fairly proportionate increase of torque 
at the slower vehicle speeds, a thing which is absolutely 
necessary for motor ‘buses and heavy lorries, especially 
when climbing severe gradients ; but, as all of you present 
here this evening will admit, this system is exceedingly 
noisy when the gear wheels are worn. It is not only an 
annoyance, but an eventual source of trouble and expense, 
for noise means wear, and the operating engineers of this 
society will, we feel sure, agree with us that, if the gear 
box can be satisfactorily eliminated, it will be a welcome 
improvement, and, further, that the extra amount of work 
for the drivers is considerable in changing so often to 
meet the traffic conditions. It may often be noted, too, 
that drivers, rather than continually change gear, will run 
some considerable time with the clutch slipping, losing 


* Paper read before the Society of Motor- Omnibus Engineers, 
Jan. 21. 
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power thereby, and generating heat and wear on that piece 
oi mechanism, whilst many breakdowns can be traced, too, 
to that cause alone. There are, of course, very many 
ingenious and scientific pieces of apparatus, such as the 
Heie Shaw and other plate clutches, and various makes of 
"pevete gears, which have gone very far in helping to 
pretuce a few fairly silent-running vehicles. 

Колика! Paver Transmisxsion.—In dealing with this sub- 
it we are taking up a matter with which we have had a 
"ertan amount of experience, and electrical power trans- 
tson, Which bas for its object the replacing of the 
mechanical speed-changing gear now in common use in con- 
п, tion with internal combustion engines on road vehicles, 
is really, the matter for discussion. That otherwise ideal 
pime mover, the internal.combustion engine, has at least 
one favit it is wanting in elasticity; and in order that it 
тау һе satisfactorily adopted some sort of variable speed- 
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The Gc-main combination. 


'hangng device is necessary. The system usually 
zpored in petrol-electric systems is that of a dynamo 
m ipd direct to the engine, which furnishes current for 
an eiectrie motor coupled mechanically to the road wheels, 
the vehicle being actually an electric car with, in place of 
the ordinary battery of accumulators usually emploved, the 
engine and dynamo supplying the electrical power. True, 
ete cars possess the inherent advantages of not 
wing restricted to a given radius of action, of requiring no 
recharging, as in the purely electric systems, and of being 
able to run the same distance as an ordinary petrol and 
geared car. Probably the earliest system employed was 
tat of Patton (1890), in America, where he used electric 
tramcars, carrying а set of accumulators, and using a small 
j«trul engine driving a dynamo to charge the battery. The 
egine was always kept loaded and working at its full 
сараси х, the accumulators supplying the current for the 
two electric motors. Such a system was complicated, and 
the efficiency was low, owing to most of the current having 
to go in and out of the battery. 
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The Stevens svstem. 


Г. [юкат System.—In this system the petrol engine 
„e а shunt wound dynamo, both engine and dynamo 
„лд “belted ” to the road wheels and so arranged that 
ine surplus power from the engine was converted into 
е "теп, for charging a set of accumulators. The connec- 
tums were so arranged that, when the speed fell below 
nomal, the dynamo became a motor, drawing current 
from the accumulators, and assisting the engine on inclines. 
Тыз system was more efficient than that of Patton; 
furthermore, the dynamo was used to run as a motor, 
Eng current from the accumulators to start the engine. 

I^ trer.nain System. — The Germain  petrol-electric 
‘vatem had very good points, insomuch that the field of 
the dynamo revolved round the armature, and the torque 
tiere produced was utilised in connection with the current 
x herated to start the car. It will be observed, therefore, 
that a good portion of the mechanical power of the engine 
was transmitted direct to the road wheels. In starting, a 
switch was closed. The field would then build up, and, 
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wheels. When started, the resistance was switched on in 
shunt with the motor, thus gradually cutting out the motor, 
and causing the speed to rise. The dynamo being series 
wound, the heavy current then circulated within its own 
field and armature. It will, therefore, be observed that 
when the ditlerence in speed between the field and armature 
was small, such as when running on the level, it formed 
itself into a powerful magnetic and flexible coupling, a 
small current was те and, when ascending an 10 UN 
the difference in speed between the field and armature 
was greater and the car slower, more power being demanded 
from the engine. 


General arrangement of Carolan vehicle. 


The Hart System.--This was introduced by Mr. Hart in 
the vear 1903, and was exhibited at Cordingley's show of 
that year. It was made up as follows: Coupled to a 
40-h.p. petrol engine was an enclosed compound wound 
dynamo, which provided continuous current supplied 
through a series-parallel controller to a motor provided 
with two distinct windings on both the field and the 
armature. Various speeds were thus obtained, and the 
motor was geared by single reduction to the differential 
countershaft from which the side chains drove the rear 
wheels: for low specds metallic resistance was used in 
series with the motor. This was a very interesting car, 
being at that time the highest powered petrol-electric car 


Diagram of connections of 
Hart-Durtnall continuous- 
current transmission, 


The Krieger constant 
watts system. 


built: in fact, it has only just been exceeded by the 
45-h.p. and 70-h.p. cars of the Mercédès Electric Company 
which are now going through the shops in Vienna. With 
fitted tonneau body it weighed under 25cwt., and it could 
easily attain a speed of 50 miles per hour. 

The Mille System.—The Mildé system was another 
engine, dynamo, motor, and battery arrangement, but of 
somewhat lighter construction, and was fitted with com- 
pound motors on the rear wheels, so that recuperation 
could be obtained when descending hills. 

The Fisher System (Conrerted) —The example of the: 
Fisher system, now shown, consists of a petrol engine, 
which is directly coupled to a continuous-current dvnamo, 
the dynamo being connected, through a series-parallel con- 
troller, to two 7j-h.p series-wound motors, each coupled 
through a double-reduction spur and pinion gear to the 
rear wheels The power of the petrol motor shown is 
22 b.h p, any surplus current being utilised for charging a 
set of accumulators, also carried on the vehicle, having a 


with the motor, would produce full torque at the road | capacity of about 150 ampere-hours, and this vehicle, with 
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voltage, so that perfect starting is secured, and there is, 
practically, constant acceleration. For certain applications 
of electrical power transmission, this simple system will 
yield good service. 

The Lohner-Porsche System.—W' e now show a Lohner- 
Porsche car which has been converted to a similar 
system by eliminating the series-parallel method of 


complete equipment, weighs just over seven tons. We show 
a Fischer orry converted into the Hart-Durtnall con- 
tinuous- current system In this you will observe 
we have done away with the batteries and altered the 
winding of the generator and motor; it may be added 
that means are here provided for about 12 different 
speeds, or torque values. The system of control is 
diagrammatically as follows: It is generally admitted 
that one of the best methods of electrical power transmis. 
sion for stationary work is with a series-wound dynamo 
and motor. It being assumed that the engine runs the 
dynamo at constant speed, it will be noticed that, in the 
switch position shown, no current can be generated, owing 
to there being no field windings in circuit. Therefore, by 


Diagram of wiring of Pieper system. 


moving the switeh alorg the contacts, the field winding is 
dropped into circuit, and a low E.M.F. is generated; 
current then goes into the motor, producing, say, sufficient 


torque at the road wheels to start the car. (Owing to the 
voltage building up on the dynamo very gradually, {о 
Starting is very much more smoothly effected than is 
possible with the ordinary constant-voltage and series- 
parallel method of control. If, on level roads, an increasc 
of speed on the motors is required, it is only necessary to pull 
the switch contact along still further, thus cutting out some 
of the windings on the fields and increasing the speed besides 
raising the voltage on the dynamo, owing to the then lower 
resistance of its external current. For hill climbing, the 
central position is the best ; the most power can then be 
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The Pieper chassis. 


transmitted with full field on both dynamo and motors; or, 
if climbing an extraordinarily steep incline, some of the 
dynamo windings can be cut out, this resulting in а heavy 
current at lower voltage, such current producing large 


torque at lower speed at the road wheels. It will be 
observed that, as the main circuit is never opened, and as 
the field sections are short-circuited on themselves, no detri- 
mental astatic discharges take place when running; also 
when there is to be a sudden stop, the field of the dynamo 
is bridged over, and the magnetic field immediately lost. 
Hence, as all power goes off before the brakes are applied, 
without altering any connections, it will be noticed that 
immediately the brakes are taken off the contacts open up 
the field again, and the dynamo gradually builds up the 


A later Pieper design. 


control, though retaining the differential action of the 
two series-wound motors always coupled in series, which, 
unfortunately at the expense of efficiency of power trans- 
mission, so beautifully takes place when turning corners. 
Recently the Mercédés Electric Company has adopted the 
Lohner-Porsche system, but with the motors in the hubs of 
the rear wheels. This disposition of engine, dynamo, and 
two motors cannot be accepted as an efficient one. Our 
experience is, that after two or three hundred miles on 
rough roads considerable and costly attention is required 
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Electro- magnetically operated throttle, used in 
Pieper's system. 


at the brush gear, owing to the chattering of the brushes 
on the commutator, although, in order to reduce this as 
much as possible, it will be observed that the 12 sets of 
brushes in each motor are thrust on horizontally, which, as 
all electricians will agree, does not tend towards a cheaply- 
made machine. 

Aslle- Wallis System.—This was an interesting combina- 


tion for automobile work. We understand that it was 
designed by Mr. M. J. Astle, and built by a London firm 
in 1901. 
lie so much in the combination of petrol-electric power 
transmission, but, in a greater degree, in the employment 
of a single dynamo, this also acting as a motor in conjunc- 
tion with a set of accumulators. It consisted of a 10-b.h.p. 


The novelty in the Astle-Wallis car does not 
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twocylinder ко engine coupled through a friction clutch 
to a foar.pole 2-b.h.p. shunt-wound motor, and was so 
arranged that the method of running was as follows: The 
car was started at first by means of running the electric 
motor from the accumulators; then the engine was started 
hy putting in the friction clutch. Immediately the engine 
fred and got up to half normal revolutions per minute, it 
began automatically to charge the battery; then, by 
means of operating an epicyclic gear, of a 3 to 1 
reduction, the car was practically started on direct drive, 
after which the electric motor helped the engine to 
acrelerate the speed of the car, and, as soon as the 


Diagram of Farrow’s arrangement. 


rormal speed was acquired, the surplus power from 
the engine was utilised to generate current by means of 
the electric motor (then running as a dynamo and charging 
the set of accumulators). When the car ascended a 
h:ll, the dynamo ran as a motor, and assisted the engine. 
The whole arrangement was automatic, and under the 
ters control, by means of an eight-position 15-contact 
toller, embodied in which was a carbon break switch, 
whieb severed the main circuit when the brake was applied, 
and which was so arranged that the switch did not close 
the eirouit again until the driver had placed the controller 
in the “off” or neutral position. When running downhill, 
the front clutch was drawn and the engine stopped. The 
kinetic energy of the car was utilised in driving the motor 
1 э dynamo for accumulator charging. Various braking 
"fecta, according to the severity of any gradient and the 
speed required, were obtainable; a heavy charge could be 
sent into the accumulators, and the car made to descend a 
very steep hill at slow speed, no mechanical brakes being 
applied, and, from the electrical aspect, this system pro- 
N. results. 

The s System — This is a continuous-current system; 
Yt utilises a petrol engine and two electric motors, and the 
sees parallel method of control is applied both to the 
motors and the dynamo, the latter being double-wound, 


EE 


Lehwess and Clark transmission. 


with two commutators, and two separate field windings. 
For prevention of sparking and burning at the controller 
*nger a resistance is employed, operated by the foot 
pedal, which opens the main circuit when changing from 
“ne speed to another, and on reversing. This system, from 
an electrical point of view, has very good features, as, 
when climbing a hill, the winding of the dynamo can be 
put in parallel and the engine run at full speed, while the 
rar proceeds at about quarter speed, with increased torque 
at the road wheels, with the motors in series. Forced 
ventilation is introduced to take away any heat that may be 
g^Derated. 

T» Carolan System ( America). Another of the direct- | 


uting systems, consisting of a petrol engine, dynamo, | accumulators, the 


electric motor, and a differential gear between the dynamo 
and motor; its operation is arranged for a nine-finger 
controller, and the engine drives directly the centre 
member of the differential gear carrying the pinions. 
When the car is standing, the back bevel wheel, to which 
is attached an electric motor, is stationary, with the result 
that the forward wheel is revolved at high speed. Attached 
to this forward bevel is the armature of a series-wound 
dynamo. When the controller permits, the main circuit is 
closed, with the result that the dynamo generates a current, 
and, by so doing, produces torque in the same direction 
as the rotation of the armature, and, at the same time, 
the current goes through the electric motor and produces a 
starting effort on the road wheels. When the speeds of 
both motor and dynamo are equal, a direct drive is, of 
course, available. By weakening the field of the motor a 
speed above that of the engine can be attained on the back 
propeller shaft. Whether the interposition of a toothed 


—S 
Plan of Lehwess and Clark's vehicle. 

gear between the crankshaft and the armature, which forms 
the engine flywheel, worked satisfactorily and noiselessly 
is questionable. This method of electrical transmission is, 
however, not bad, and provided the engine put on the car 
was powerful enough for hill work, some good results were 
possibly obtained. 

The Krieger System.—A number of cars have been built 
on this system. It is so arranged that the dynamo can 
generate practically constant watts i. e., a small current at 
high voltage for speed on the level, or a heavy current at 
low voltage when climbing gradients. It will be observed 
that no series-parallel working is utilised. A is the arma- 
ture of the dynamo; B, the self-exciting shunt winding of 
dynamo; C, independent exciting winding, also on the 
field of dynamo; D, battery of accumulators, used for 
maintaining the excitation and for running dynamo as 
motor to start the engine; E, resistance controlling the 
charging current from dynamo when running; F, a series 
winding, so arranged that it demagnetises the dynamo 
field; G, armature of motor; H, series excitation of motor 
I, a demagnetising coil, excited by the dynamo armature. 
The connections shown make the working quite clear, and 


The design of Mr. Rankin- Kennedy. 


this is an ingenious method of power transmission. The 
limitation to one dynamo and one motor argues well for 
good efficiency. 

The Pieper System.—We understand this is to be known, 
in England, as the “ Auto-Mixte,” but, with Dr. Hele- 
Shaw, hope a less horrible name will be chosen. It will be 
observed that in this system there is a single dynamotor, 
and that a battery of accumulators is retained. There 
is, also, a fairly good application of the electromagnetic 
clutch for the transmission of the power, at various speeds, 
to the bevel drive on the back axle. A petrol engine-7 
drives, direct coupled, a shunt-wound dynamotor, which 
is connected re a controller to the battery of 

ynamotor working as a motor or 
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dynamo according as its E.M.F. is inferior or superior to 
that of the battery; in fact, the dynamotor can yield 
additional power to assist propulsion, say, when climbing 
gradients. The battery is utilised for ignition purposes 
and for running the dyuamotor as a motor for starting the 
engine. The current from the cells regulates also the gas 
supply to the engine, for which the armature of the 
dynamotor and the magnetic field of the clutch forms a 
Bywheel. The dynamotor is fitted with commutating 
poles: the windings of these are connected in series with 
the armature, thus ensuring good commutation with heavy 
currents and with a weak main field, which is an advan- 
tage. Whether the road shocks have any effect in causing 
ehattering at the brushes or their jumping off the com- 


mutator, and thus causing sparking and wear and tear 


at that point, remains to be seen. Ав before stated, 
the gas to the engine is controlled by the demand for 


G. E. C. (New York) general arrangement. 


eurrent from the cells; the controlling solenoid is differen- 
tially wound, so that during starting and the period of extra 
effort the discharge current traversing its series winding 
decreases the magnetism produced by the shunt winding, 
which, in turn, increases the admission of the gases, and 
thus compels the engine to give its maximum power for a 
given number of revolutions per minute. If, on the contrary, 
it is a charging current from the dynamotor to the cells, 
the action of the series winding assists that of the shunt 
winding, and tends to close the throttle. The fact that 
the engine and dynamo are direct coupled always with 
the magnetic clutch, goes to prove that the car is always 
on the direct drive. This is interesting, and indicates that 
the car must climb a hill at top speed; the. power of the 
engine will, otherwise, fall with the speed of the car, and 
the battery will owing to the consequent lower back 
E.M.F. from the dynamotor, be called on to supply a 


dohnston's system. 


very heavy current. Further, the potential difference at the 
battery terminals must also fall because of the increased 
discharge. It is, therefore, quite clear that, although con- 
siderable variation in speed can be.obtained on light loads, 
the engine must be of sufficient power, after allowing for 
the available power from the dynamotor at top speed, to 
do the maximum work on direct drive—i.e., climbing а 
gradient at top speed—as no change of electrical gear, such 
as series-parallel connecting, is evidently provided for. 
Again, the expected saving in petrol consumption on heavy 
vehicles may be very small, owing to the fact that the input 
to the battery in descending a hill is smaller than the 
output in ascending, say, the same hill. The difference 
mùst be made good by burning petrol in charging the 
battery to its normal condition again, in addition to pro- 
viding the necessary power for propulsion on level roads. 
The fact of stopping the engine’s firing when descending a 
hill, or stopping the car when taking up a passenger, will 
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not, in our opinion, be commercially good, and a direct- 
acting system of electric power transmission, with electrical 
speed and torque variation, will, in the end, turn out best. 
It is sometimes apparently necessary to apply full power 
on the reverse, say in backing up an incline or out of a 
rut. It will perhaps, be observed that the dynamotor 
has to draw current to accomplish this on direct drive, as 
well as to turn the engine backwards, and considerable loss 
must take place in the resistance then used in the armature 
circuit. The ignition system used is simple, and, in our 
opinion, good. It consists of low-tension “ make-and- 
break " contacts, one in each cylinder, which are set a little 
later than full compression for starting. What amounts to 
an advance of the ignition point takes place by increasing 
the self-induction, in the primary induction coil, by insertion 
of an iron core, this increasing the intensity of the spark, 
which fires the gas more quickly at the higher speeds. А 
similar system is used on stationary gas-engines for electric 
lighting with very satisfactory results. The Pieper system, 
however, is a most interesting and certainly from an 
electrica] aspect a most scientific application, and will, no 
doubt, find а good field of employment when it has been 
suitably modified. | 

The Farrow and Other Systens.—It will be of more than 
passing interest to notice how closely this earlier British 
system resembles the Pieper system in constructional details. 
The engine, dynamo, accumulators, and magnetic clutch 
being retained, an important and practical feature is that, 
when descending a hill, or when running on the reverse, an 
arrangement is provided so that the compression is taken off 
the cylinders, and the throttle is totally closed. 'This econo- 
mises petrol and at the same time, when descending а 
hill, à correspondingly larger charge can, by partly taking 
off the breaking effect of the compression, be sent to the 
battery, and for that reason alone must tend toward 
economy. When starting the engine, current is taken 
from the cells for driving the dynamotor. When some 
speed has been attained, if the dynamotor is started with- 
out excitation of the clutch, the latter is let in, and the 
car is then started. The engine now drives the car unaided, 
or, if on an incline, the assistance of the dynamotor with 
current from the accumulator is available. The car, 
apparently, has also the advantages claimed for the 
„Auto- Mixte system. However, from the electrical point 
of view it is a thoroughly good piece of transmission 
apparatus, but, perhaps, because it is British, it has, as is 
usual, not had a chance to demonstrate its merits! We 
hope to hear more of this system. 


(To be continued. ) 


METER TESTING BY THE LONDON COUNTY 
COUNCIL. 


The good work done at the meter-testing stations of the 
London County Council is likely to be increased by the 
revision both of the rules and of the scale of fees which 
were brought before the Council on Tuesday last. The 
existing rules were adopted in 1898, and approved then by 
the Board of Trade. The rules as modified will be again 
considered by this Government department in due course. 
The tests provided for are of two classes, the first being 
upon meters actually in use on consumers’ premises, while 
the second class deals with the certification and sealing of 
new meters. As to the first class of tests, the consumer 
who has any doubt as to the accuracy of his meter cannot 
do better than appeal to the London County Council elec- 
trical department. The new rules lay down the procedure 
in such cases, and do not differ materially from the set now 
in vogue. Thus a preliminary inspection of the meter and 
its connections is always to be made before it is disconnected 
for removal to the laboratory. 

The tests for accuracy will be made at one of the 
Council’s meter-testing stations, 42, Cranbourn-street, or 
Victoria-embankment. In the case of meters which before 
being fixed shall have been tested by the Council and 
passed as correct meters, the meters will be tested for 
starting current and at one or more quarter loads, and if 
the results be approximately the same as those obtained in 
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the previous testa, the meters will be considered correct. 
A meter shall be considered bv the inspector to be a 
“correct” meter if, being intended for currents (a) not 
exceeding three amperes, the error at one-tenth of its full 
kai and above this point does not exceed + or – 34 per cent.; 
7 exceeding three amperes, but not exceeding 50 amperes, 
the error at one-tenth of ita full load and above this point 
does not exceed + or – 2} per cent.; and (v) exceeding 
50 amperes, the error at one-twentieth of its full load and 
slove this point does not exceed + or - 2} per cent.) ln 
the case of meters which have not been tested and sealed 
by tbe Council. before fixing, the tests will be made at the 
average load used by the consumer, if this can be ascer- 
une. except that in the case of meters intended for 
currents not exceeding three amperes the tests will be made 
af ohe quarter and three-quarters of the consumers maxi- 
mum installed load. 

For this work and for any other tests carried out on 
the consumers premises fees are arranged, payable in 
wivance. These vary from 10s. for a 20-kw. meter up to 
£2. 105. for a meter taking circuits carrying 80 kw. to 
100 kw. For disputed meters the charge is not reduced 
it а number of meters are tested at the same time. For 
cerufving new meters special charges are to be made in 
r lance with the number sent in for certification at one 
tine. The new clauses as to these read: 

Ber testing meters delivered at, and removed from, the 
„te staken free of cost te the Council, any work necessary 
fue wusing 1naceumte or defective meters being charged for 
akira 
ow L—Meters without. shunt coils and not requiring s. d. 

to be treed for testing, up to 100 amperes capacity, 


и фп. из in batebes of not fewer than 10 of the 
ware Size anid make C25... q each 6 6 
Ir't from 100 to 200 amperes capacity DYE each 9 0 


Cog 2. — Meters with shunt coils, both ends of which are 

«лгу accessible, or requiring to be fixed for testing 

up 7% 10.000 watts capacity, if sent. in in batches of 

pot les than 10 of the sune size and make ...... each 7 0 
бам J Meter requiring fixing and synchronising, or 

sing after fixing, or where both ends of the 

«unt cal are not easily accessible, up to 10,000 

watts eit, if sent in in batches of not less than 

10 of the sune size and make 8 0 
(oa 4. — Meters for multiple circuits will be charged for 

acconinz to the number of circuits. 

au 5.— Meters which require to be tested on a circuit 

steorting considernble power will be charged for at special 
Mes. 

A reduction of 10 per cent. from these prices to be allowed 
: r. 20. and of 25 per cent. when 50, meters of the same make 
1 саре in Classes 1. 2, and 5 are sent in at the same time, 
Reid that meters in Class 1 up to 50 amperes capacity are 
oot to 5 special rate as follows: 


P ra batch of not less than 60 meters of the same make s.d. 
АА А ³⅛³A О wm each 4 3 

b ratnth of not less than 70 meters of the same make 
(/ ³˙1à]A 8 each 4 0 


Рал retests made on any ameter after adjustment will be 
: d. according to the amount of work involved, at one- 
Teen to ome half of the fee charged for ** single or disputed " 
of the same capacity. The above fees include, except 
Lhe case of disputed meters, sealing when found correct, so 

{мш ие provision is made for the atlixing of the type of 
Pol ы, Ded by the Council. 

Ie tion on fuo — For examining in position after fixing, 
- t t. ne, and furnishing a certificate if found correct, any 
us meter which has already been sealed at one of the 
о... а testing stations, 2s. 64. For examining in position 
ater Song, Where a number of meters in the same district, and 
. a reasonable distance of each other, can be inspected on 
‘or wane diy, £1 for the services of the inspector for the entire 
uy. ot 125. for half a day. 


These charges are evidently framed with the idea that 
i| meters used in London should be tested at the Council's 
stations and certified, as was proposed in August last. So 
lar no application bas heen made to Parliament for powers 
ш make ench testing obligatory on the undertaker. 
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OVERHEAD WIRES. 


Under tbe Electric Lighting Acts no undertaker can 
construct an overhead line for electrical transmission or 
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distribution of energy without first obtaining the consent 
of the Board of Trade. Through the courtesy of Mr. 
Pelham, we are able to reproduce the following memorandum 
issued by the Board for the guidance of applicants for 
consents for overhead wires. 

Applieations for consent for overhead wires are considered 
in each case on its merits. The following information 
should be given: 

Where the uudertakers are a company, evidence of con- 
sent of local authorities where the wires cross any road. 
The local authorities are: (a) in England and Ireland— 
borough councils, urban district councils, rural district 
councils; (^) in Scotland—police commissioners, gas com- 
missioners, town councila, county councils. 

2. А statement showing commercial or other considera- 
tions why underground cables should not be used. 

5. A brief description of the proposed system. 

4. Is the supply to form (1) an extension of an existing 
system of underground cables, or (2) of an existing traction 
system, or (3) an independent system ? 

5. A plan, on a scale of about 6in. to the mile, showing 
the proposed route of the overhead wire. (In the case of 
Ordnance maps, the sheets to be sent separately.) 

6. In the ease of high and extra high pressure, plans of 
construction of poles, etc., on a scale of about lin. to the 
foot. 

Note.—Proposals for high or extra high pressure wires 
carried alongside roads cannot be entertained ; the trans- 
mission lines must go across open country. 


FORTHCOMING EVENTS. 


Fripay, JAN. 25. 

Institution of Civil Engineers (Students' Section).— At 8 p.m., 
© Alternating-Current Commutator Motors," by Mr. C. A. Ablett. 

Armstrong College Engineering Society.—At the College, New- 
castle, © Electric Traction,“ by Mr. J. C. Browne. 

Satunpay, JAN. 26. 

Institution of Electrical Engineers.—4At 2.30 p.m., students’ visit 
to G.P.O. exchange. 

MON DAY JAN. 28 

Society of Arts. — At 8 p.m., Gold Mining and Production," by 
Prof. J. W. Gregory. 

ТсЕхрАҮ, JAN. 29. 

Faraday Society. At 8 p. mi., at 92, Victoria-street, S. W., the Earl 
of Berkeley will exhibit and describe his apparatus for the Direct 
Measurement of Osmotic Pressure; Mr. W. C. Dampier 
Whetham, F.R.S., will speak on ‘ Indirect Methods of Measuring 
Osmotic Pressure“: Dr. T. Martin Lowry will speak on? Osmotic 
Pressure from the Standpoint of the Kinetic Theory." 

Institution of Civil Engineers.—'' Internal-Combustion Engines 
for Marine Purposes," by Mr. J. T. Milton. 

WEDNESDAY, JAN. 40. 

Institution of Electrical Engineers (Students' Section).—At 
7.30 p.m.. at 92, Vietoria-street, S.W., *'Telegraphy," by Mr. 
B. A. Lubini. 

Society of Arts. — At 8 p.m., “Apprenticeship,” by Mr. Jas. Parsons. 

Institution of Civil Engineers.—Students’ visit to the telegraph 
department of the General Post Otice. 

Arc Works Engineering Society Chelmsford).— At 7.45 p.m., 
“ Modern Foundry Practice, by Mr. D. Wilkinson. 


THenspay, JAN. 31. 

Institution of Civil Engincers (Yorkshire Students). —At 
7.30 p.n., at Exchange-buildings, Leeds, ** Rack Railways, by 
Mr. J. Husband. 

Royal Institution of Great Britain. —At 3 p.m., '' Standards and 
Weights and Measures," by Major P. A. Macmahon. 

Sheffield Engineering Socicty.— Annual dinner. 


Fripay, FEB. 1. 
Northampton Institute Engineering Society.—‘‘A Few Points 
in Connection with Alternating-Current Traction." 
SATURDAY, FEB. 2. 
Institution of Electrical Engineers.—At 2.50 p.m., students’ 
visit to G.P.O. exchange. 
Institution of Electrical Engineers (Glasgow Section).—At 
7.30 pam.. smoking concert in the Grosvenor, 
Glasgow College Technical Socitety.—At 7.30 p.m., at Gordon- 
street, К Mechanical Refrigeration," by Mr. J. Graham. 


Civil and Mechanical Engineers’ Society.— l'liursday, Feb. 7, at 
8 p.m., at Caxton Hall, Some Forms of Dyuumometers,“ by 
Prof. W. W. F. Pullen. 

West Ham Corporation Electricity Supply.—Thursday, Feb. 7, 
at 6.46 p.in., annual dinner at Liverpool-street Hotel, 
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PETROL-ELECTRIC ROAD VEHICLES. 


At the Society of Motor-Omnibus Engineers a paper 
was read last Monday by Messrs. E. W. Hart and W. P. 
Durtnall, which dealt with the advantages of electric trans- 
mission over the ordinary reduction gears on motor 
omnibuses. The subject is one which will attract the 
attention alike of electrical engineers and automobile 
experts. It has been proved from actual tests on cars 
that often one-half of the power developed by the engine 
is wasted in the transmission between the prime mover 
and the wheels. The largest amount of the power lost is 
wasted in the change-speed gearing, and the loss is accom- 
panied by noise and vibration, which frequently brings the 
motor bus into conflict with the powers that be. The 
noise and vibration entails wear, which again increases 
trouble, until the gearing gets into a state which entails 
complete replacement. A life of six months is said to 
be about the average for such gears. The object 
of the paper above referred to was to bring 
before the society a new form of electrical transmission 
which does away with the need of gearing. Before speak- 
ing of this system the authors gave an historical résumé of 
many of the previous petrol-electric engines which have 
been or are being tried. Mr. Hart has been interested in 
the subject for years, and Mr. Durtnall has also made it 
his special branch of electrical engineering, so that they 
are both well qualified to appreciate the good points of 
these older vehicles. We reproduce the paper in full, and 
hence extended reference to these earlier vehicles is not 
required here. The fault of a good many of them is that 
all the energy used to drive the car undergoes transforma- 
tion first into electrical and then again back into mechanical 
energy. However efficient the electric dynamo and motors 
may be, it is obvious that at certain speeds it must be 
more economical to drive direct by the petrol engine. 
Thus, in the Hart-Durtnall system the electrical trans- 
mission between the engine and the car wheels is used only 
when accelerating the car or when ascending long grades 
at slow speed. At normal speeds the car is directly driven 
by the petrol engine without the interposition of any gear 
wheels. The great novelty, however, in the system is that 
three-phase machinery is used instead of direct-current. 
For the motor the squirrel-cage type of rotor is used, and 
a speed reduction is provided by means of a change in the 
number of poles in the stator. In the vehicle which has 


now been run successfully for a considerable distance, 


the number of poles in the motor for low speeds is 
just double that under normal conditions. The pole- 
changing device is used on grades only where large 
driving torque is required. The control of the vehicle 
is novel, and is such as to give smooth acceleration 
and a simple construction for the various parts. For the 
alternator a series-wound exciter is used, and all the 
regulation is done on the field of this exciter. Thus, when 
starting, the field is gradually increased until the torque 
enables the three-phase motor to start against the standing 
friction of the vehicle. As the starting lever moves over 
the voltage rises, the slip of the induction motor decreases, 
until it is finally running at nearly synchronous speed. A 
further movement of the lever operates an electrical clutch, 
which connects the petrol engine directly on to the main 
propeller shaft and cuts out the three-phase generator 
and motor. The point which will interest electrical 
engineers most is the adoption of three-phase plant 
for this reduction gear instead of direct - current? 
There is nothing to be gained by the innovation as 
far as the torque ratio between the generator and motor 
is concerned, but there is much to be said for the three- 
phase system on the ground of simplicity and cost of 
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upkeep. The vibration on these motor vehicles is exces- 
sive, and hence commutator and brush-gear troubles are 
aggravated. The three-phase motor with the squirrel-cage 
rotor gives an absence of moving contacta, which is a con- 
siderable advantage. The other features of the system are 
that the electrical motor will act asa brake if required, as 
immediately it is driven over synohronous speed energy is 
returned to the generator. Again, the fact that the eleo- 
trical plant is only in operation at low speeds in order to 
replace the gear box is a factor which tends to the highest 
economy in driving the vehicle. The paper was only dis- 
cussed] to a limited extent last Monday, and there is likely 
to he an interesting fight when the subject is reopened at 
the adjourned meeting on Monday, Feb. 4. 


A PLETHORA OF ASSOCIATIONS. 


In а recent issue we referred briefly to the faot that 
tramways and light railways were in our estimation over- 
burdened with associations, and that it was a pity, when 
amalgamation was in the air, it did not come about. 
There will be no difficulty in admitting that in the 
earlier years of development several associations were 
convenient, if not necessary. The crucial questions before 
responsible officers during these yeara were quite different 
from those which are bound to arise in a later stage. The 
most casual examination of things will tend to prove that 
statement. Tramways were initiated from various centres, 
earned out under many difficulties, and at first the end 
of one scheme was not conterminous with the end of 
another, and so а common use of track by two or more 
companies or municipalities did not come within the 
range of tramway politics, nor did the necessity of а 
standard gauge seem important. Yet, with mile after mile 
added to the systems, in many cases the question of 
common usage of track is vital, and in far more cases it 
is looming ahead for discussion and settlement in the not 
very distant future. Now, we are not arguing or caring 
whether the control of the various sections is in the hands 
of companies or local authorities ; all we wish to point out 
is the community of interests for efficient organisation 
when the systems are compelled by development to 
become component parts of a whole, and the traffic 
run as such. We take it that the politics of the 
question has no place in the discussions of those who 
are responsible for equipment and  traftie organising. 
It may be said that even then the divergencies between 
company and municipal management are so great as to 
prohibit combination. We do not agree. The divergencies 
аге altogether of another character to the questions that 
should be discussed by these semi-technical, semi-scientific 
associations, and we think that, in view of the future, 
another attempt at amalgamation might be tried. The 
opposition was very determined, yet further consideration 
may possibly change the opinions previously expressed. 
The great economic doctrine of division of labour has its 
imitations, and we are sure the division of energy among 
the associations leads to less influence collectively or indi- 
vidually than the combination would have. 


TRAMWAY RETURNS. 

The official returns of the Board of Trade for the tram- 
waya and railways of Great Britain for the year 1905-6 
i, steady progress. The comparative table at the 
leginning of this return shows that since the year 1878 
the route length of line open for traffic has increased from 
269 miles to 2,240 miles, the capital expenditure from 
£4,277,350 to 258,178,832, the number of passengers 
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curried from 146 millions to 2,236 millions, and the net 
receipts from £230,956 to 23, 807, 415. Of the total of 
1,491 miles of line owned by local authorities, 1,276 miles 
are worked by those authorities themselves, and the 
remaining 215 miles by leasing companies Last year 
the route mileage open of electric line was 1,780 
miles out of a total of 2,117; this year it is 1,994 
miles out of 2,240. The mileage not worked by electric 
traction has further diminished from 337 miles to 
246 miles. The number of undertakings belonging 
to local authorities (175 out of 312) has increased 
since last year by one, and the number belonging to other 
parties has diminished from 146 to 137-—as regards seven 
by absorption into the undertakings of local authorities. 
Local authorities who work as well as own their tramway 
undertakings have made a net profit of £2 529,752 on the 
year’s traffic, out of which they have applied £663,336 
towards the reduction of tramway debt and £205,981 in 
relief of rates, while carrying £623,617 to reserve and 
renewal funds. Other figures in the report show that since 
the introduction of electric traction the percentage return on 
capital invested has gone up, in spite of a large increase in 
the average cost per mile of route. This is due to the fact 
that expenses of running have been reduced. This is so 
considerable that a bigger profit is made from carrying 
passengers at considerably lower fares than were charged 
on horse and steam cars. 


— ———— a—G— 


CORRESPONDENCE. 


' One man’s word is no man's word, 
Justice needs that buth be heard." 


THE CRAMP NEUTRALISED REPULSION MOTOR, 


Sik,—I gather from a report of Mr. Cramp's paper, read 
before the Manchester Section of the Institution of Elec. 
trical Engineers on Jan. 8, that, when speaking of his 
“neutralised repulsion motor "—which, by the way, he 
now refers to as a modification of the series motor—he 
made the following statement: “It will be remembered 
that after that meeting my suggestion was much criticised 
in the electrical Press, one gentleman first stating that such 
а motor would have a low power factor, practically no 
torque, less efficiency, not really a series characteristic, etc., 
while afterwards he practically admitted that he did not 
understand the machine, and asked for a full theoretical 
explanation." 

ow, this tirade, which is & deliberate mis-statement, can 
only apply to me, for I was the only one who criticised 
Mr. Cramp's motor in the electrical Press. The corre- 
spondence on this subject will be found in the Zlertrical 
Review for 1906, Nos. 1,481-3-4 5-6-7-8 and 1,490. Had I 
been іп Mr. Cramps position, and had I intended to make 
the above statement, then I should certainly have given 
the “опе gentleman" a warning and the chance to be 
present at the meeting in question. Mr. Cramps ideas of 
fair play and mine are evidently quite different, for he 
omitted to do this, and I must, therefore, ask you, sir, to 
allow me to refute Mr. Cramp's statements with as much 
publicity as I can yet secure. 

I have nerer admitted, as Mr. Cramp now suggests, that 
I did not understand his motor, although I will say that I 
have quite made up my mind that Mr. Cramp does not 
understand it himself. What I have never understood, 
and what I do not understand at this present moment, is 
how it is possible for anybody to publicly put forward the 
extravagant claims enumerated by Mr. Cramp in connection 
with his motor (see Table VIII. of his paper) without even 
clearly appreciating the factors likely to determine the 
operation of the machine in question. My position in this 
respect was very clearly defined in my letter dated May 26, 
1906, where I say: “It has been my desire from the first 
to hear from Mr. Cramp how his motor operates according 
to his riews. I have stated mine on the subject, and will 
continue to hold them until Mr. Cramp can prove them to 
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be wrong. If Mr. Cramp cannot state the theory of his 
motor now, I must wait until he can do so, and I hope he 
will at.the same time give us the data I asked for in my 


last letter.“ f 


In- his reply (qune 11) Mr. Cramp pretended to be 
greatly incensed at what he terms my unreasonably large 

demand, and although he then, nevertheless, и бшу 
promised to comply with my request, he has not done so to 
this day, for I do not suppose that he himself believes in 
the weak attempt at an explanation which he offers in his 
paper. Therein he explains the plain series conduction 
motor, but not his so-called nentralised repulsion motor." 
But is it taking too great a liberty to ask the inventor to 
give an explanation of his own invention? 

It is lucky, indeed, for Mr. Cramp that his experi- 
mental motor was delivered so late and got conveniently 
short-circuited in time for the meeting, for I am as certain 
as theoretical considerations can make me that Mr. Cramp's 
motor will possess to the fullest degree all the defects 
Which I have enumerated, во that his tests would have con- 
vinced nobody. My theory was very fully set out in my 
letter of May 12, 1906, so that it will suffice if I now briefly 
recapitulate my principal contentions. 

1. The machine has nothing whatever to do with a 
so-called “repulsion motor." All “ repulsion motors " are of 
the induction type, and, therefore, neutralised ipso facto. 
Mr. Cramp's motor is a conduction motor of that useless 
shunt type in which the E.M.F. responsible for the motor 
field is practically cophasal with the Е.М F. conveying the 
energy to the armature.. The small leakage flux threading 
the armature is a redeeming feature, but is too small to be 
of any practical value; whatever advantages may accrue 
from it are outweighed many times by the sacrifices made 
to secure this leakage. 


‚ 2. The winding B (see figure) from which the energy 
necessary for the operation of the motor is conveyed to the 
armature by conduction, is in the worst possible inductive 
relation to the winding A, from which it must receive its 
energy by induction. This means that the weight efficiency 
of the transformer, A- B, on which the operation of the 
motor primarily depends, must be very small, therefore 
the total efficiency must be very small. 

3. The phase of the motor field i.“, the phase of that 
flux which threads limb 2 of the motor—mainly depends on 
the transformer flux, $, produced by coil A. This flux 
will be materially constant as long as E, the E.M.F. at 
the terminals of A, is constant; the distribution of ¢ 
between the limbs 2 and 3 will vary, amongst other things, 
according to whether B is loaded or not. Let us call ¢’ 
that part of ф which threads limb 2, and $4" that which 
threads limb 3. When the circuit of B is closed, for 
instance, by connecting it to the armature, then the 
resulting current, I, will set up a flux, G,, practically in 
phase with L. Some of that flux, G, will thread A, and 
cause that winding to take a current from the mains, one 
component of which will supply, as before, the magnetising 
eurrent flowing through E and determined by E, and 
another component of which will be opposite phase to I., 
and will set up a flux, , opposed to G, and, therefore, 
neutralising the latter or at least part of it. If that were 
not 80, then an output might be obtained from B without a 
corresponding input into A! A fraction of both 4, 
and ¢, will not thread both A and B. Let us call this 
fraction ф,. The greater part of ¢, will leak through 
limb 2, and thus influence to a small extent the magni- 
dude and, in most cases, also the phase of the resulting 


motor field, фи. In any case $' will always be by far 
the greater component of m. Note that d, is in any 
case only a fraction of 4, and 4, that ¢, will be 
the greater for a given I; the smaller the reluctance of 
limb 2, therefore, the smaller the mutual induction between 
the windings A and B. It is then apparent that, in order 
to make ¢, large for a given Iz, the reluctance of limb 2 
must be small. If, bowever, the reluctance of limb 2 1s 
small, then it is obvious that I, can never be large, because 
then the transformer, A — B, is at its worst. The con- 
clusion is that , must always be much smaller than 
Ф, and that the phase of the motor field is, therefore, 
materially the same as the phase of the transformer field, 4», 
due to E.. 

4. The secondary E.M.F. induced in B is E, lags 90deg. 
behind ф, and is impressed on the armature by conduction 
vii the brushes. At starting we can then have two extreme 
eases: (a) The secondary current, I, is in phase with Ez. 
Then the power factor may be fairly good, but the torque 
will be practically nil. It will be noted, therefore, that a 
neutralising winding, such as N, must for this motor lower 
the output for weight, whilst it will improve the power 
factor a little. (b) I, lags 90deg. behind E, Then the 
power factor is zero, and the torque a maximum. As will 
be well understood, the phase of I, will in practice occupy 
an intermediate position, and we will have neither a good 
power factor nor a good torque per ampere. Аз soon as 
the motor begins to retate, a back E. M. F., E, is set up at 
the armature brushes. Its magnitude depends on the speed 
of rotation and on the magnitude of ¢,,, its phase on the 
phase of %, and its direction on the direction of rotation. 
Note, to begin with, that Е, can never actually oppose E,, 
for E, depends for its phase on 4,,, and $m is practically in 
quadrature with E,. The resultant of E, and E, will now 
be responsible for I, and, whatever the direction of rotation, 
this resultant will with increasing speed always tend to 
approach the phase of ¢,,. A speed will, therefore, very soon 
be reached when I,, which, as we have seen, lags behind the 
E.M.F. to which it is due, will be in exact quadrature with 


dm. At that instant the torque will become nil no matter 


how great $4, and I, The no-load speed will, therefore, 
be very limited. The motor will have a series characteristic 
of sorts, not because it is a series motor, but because it is a 
badly-designed shunt motor. 

Now, sir, I have again stated my case against the Cramp 
motor, knowing full well that an experimental machine is 
ready for testing except for that bad short of which we 
have heard. If Mr. Cramp cannot disprove my conten- 
tions theoretically, let him at least do so experimentally 
now that he has the chance. Mr. Cramp evidently resents 
criticism ; in that he is very wrong, he ought to welcome it. 
If he is right, it can only strengthen his position; if he is 
wrong, it will no doubt save him money. Inany case it will 
probably teach him something. I see nothing derogatory 
in acknowledging any mistake one might make. 

I hope, for Mr. Cramp’s sake, that he will succeed in 
refuting my contentions ; if he does, he will give me the 
opportunity of showing him that Iam no more afraid of 
admitting that І am wrong than I am of maintaining, as 
long as l can fairly do so, that I am right.—Yours, ete., 

London, S.E., Jan. 21, 1907. VAL. A. FYNN. 


SYSTEMS OF CHARGING FOR ELECTRICITY 
| SUPPLY. | 


SIR, — Referring to the system of charging suggested by 
Mr. W. A. Toppin in his article under this heading in the 
Electrical Engineer for Jan. 11, 1907, I am inclined to think 
it would be made rather unremunerative for the supply 
authority. If the hour meter was arranged to start work- 
ing with one-tenth of the maximum possible current, 
nothing is to prevent a consumer from keeping this mini- 
mum running all day in order to increase the hours, and 
thereby reduce the price per unit. 

To take a concrete case, we will suppose a consumer has 
an installation amounting to 10 amperes at 200 volts; the 
hour meter will then start working with one ampere. "The 
consumers normal hours of lighting, under a flat rate, we 
will assume to be from 5 p.m. to 9 p.m.—four hours per 
day, 512 hours per quarter—-so that his price per unit 
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would be 34d., according to Mr. Toppin's table. Ten 
amperes x 200 volts x 312 hours = 624 units at 31d. = £9. 2з. 
This amount would be a normal quarter's account, Now, 
he turris on one ampere all day (12 hours), and thus gets 
the price down to 1!d. The extra electricity consumed 
amounts to 1 x 200 х 20 х 78 = 312 units, so that his account 
is now 936 unita at 14d. « £5. 17s. So that this method is 
no better than the two-rate svstem, for it has the same 
defect —that it does not take the peak away ; it ouly takes 
the fat ont of it, and makes it а very poor speculation for 
the undertakers, 

In one undertaking started not very long ago the two- 
rate svstem was used at 6d. per unit on peak and 14d. per 
unit for the rest of the 24 hours. The result was that the 
consumers so effectively reduced the peak that it became a 
bollow, and when the peak hours were over, on went the 
electric light, and a peak appeared, for which the under- 
tiking only drew lid. per unit! It is not surprising to 
learn that this undertaking has dropped double tariffs as 
far as possible, and has adopted a flat rate. 

It is quite obvious that in designing the perfect system 
of charging regard must be had to the diversity factor. 
Every consumer must have a maximum demand, but it is 
not br апу means always necessary to penalise him for it. 
The Wright system as at first worked made it appear as 
though all maximum demands synchronised, but later it 
was arranged that a time switch should cut ont the demand 
indicator except during the peak time, and should cut it 
out altogether one day a week if desired -early-closing 
dav. This would seem to be quite the fairest method ever 
eizgested, but it is open to the objection that a main 
eut out, meter, demand indicator, and clock are required 
lor every consumer, во that expenses are unduly increased 
and the problem is unduly complicated. 

To take matters to their mathematical limit, if a sufth- 
сему large quantity of apparatus is connected to the 
mains, the load on the station -because of the diversity 
factor—tends to become a constant, equal to the propor- 
tion of the total connections represented by the load factor, 
aud then a flat rate, with perhaps discounts based on 
quantity only, becomes equitable. — Yours, ete., 

S. E. FEDDEN, Manager. 


Nbetheld Corporation Electric Supply Department. 


SIR, — Ае the article in your issue of Jan. 11 by W. A. 
Toppin, A XI. ILE E, surely the hitherto downtrodden 
consumer will have cause to rejoice if Mr. Toppin's system 
of ebarging comes into vogue, and if my little calculation, 
which I give below, is correct. It is calculated as the 
hzhting load of a trading concern that I know. 

A consumer's maximum requirement із 15 kw., which he 
uses six hours daily. For this power he would have to 
pay 3d. per unit. ln order to lower the charge, he burns 
15 kw. (power required to record the time) for the remain- 
ing 18 hours per day in order that he may be charged 
at 114. By doing so he reduces his quarterly bill by 
£30. 14s. 4:1., although using an extra 2,106 units to what 
he would have done had he paid his bill of £87. 15s. 

15 kw. x 468 hours per quarter = 7,020 units per quarter 
at M] = £87. 15s quarterly bill. 

15 kw. g maximum x 18 hours x 78 days = 2,106 


ite extra at 154. = £15 3 2 
+ 7.020 units at lid. = 435 17 6 
= £57 0 8 quarterly bill. 
£87 15 0 
57 0 8 
£30 14 4 reduction of bill. 


D euzgest that he might very usefully employ the extra 
2.106 unita for radiators to heat his own place, or charge 
veum nators to supply the next-door premises for his own 
Р, ber retiuneration.— Y ours, etc., 

Epwarp V. HAMMOND, 


TKAMWAYS REQUIRED FOR EAST KENT. 
Sin, — May I use your columus to call attention to this 
sevyet’ I would specially refer to a much needed line 


connecting Canterbury with Sandwich. A glance at the 
railway map will show that the latter place is only reached 
by two circuitous routes. On the other hand, tho main: 
road, which could no doubt be used (with widening n 
places) for the tramway, is almost straight, and con- 
sequently much shorter. It, moreover, passes throngh 
several largo villages which are at present untouched by 
the railway, to say nothing of several smaller villages and 
hamlets. As it is, two omnibuses run daily between the 
two towns, and there is a considerable tratlic in both 
passengers and merchandise. I believe an electric tramway 
service would largely develop this traffic, and, to my mind, 
there is no reason why it should not also be used for goods 
in the night. 

I think it probable that the postal contract might also be 
secured, the villages in question being at present served by 
horse and cart from Dover, which is much farther away 
than Canterbury, and is thus an inconvenient and eumbrous 
system. I should also think that lighting might profitably 
be combined ’with traction in the suggested route. The 
popu served would be, I think, 40,000 to 45,000. 
ours, ete., PROGRESS 


WALL BI. ACK EN ING. 


Stk. J should like to have the opinion of your readers 
on the following points: Is the blackening of wall or ceiling 
round a switch or ceiling rose remediable! Is it an elec- 
trical effect? In the case of a switch does the reversing of 
Dini effect same - /.« , in cases of live and earthed lead.— 

‘ours, ete., R. P. G 


—— ob — — H——À— 


THE APPLICATION OF THE ELECTRON THEORY 
TO ELECTROLYSIS.* 
BY E. E. FOURNIER-D'ALBE. 


The electron theory of electricity and magnetism may be 

fitly described as an extension of the ionic theory of electro- 
chemistry to solids, gases and a vacuum, inasmuch as 
it postulates material carriers of all electric charges, and 
reduces electric phenomena to the configuration and motion 
of these carriers. The application of the electron theory 
to electrolysis means, theretore, no revolutionary change іп 
electro-chemical conceptions, but simply an attempt to bring 
our extended knowledge of the properties of the elementary 
carriers of electricity to bear upon well-known phenomena, 
and thus to gain a clearer insight into the actual mechanism 
of electrolytic conduction and dissociation. 
; One of the most valuable achievements of the electron 
theory is the complete harmonisation of the processes of 
metallie and electrolytie conduction. Both processes depend 
wpon the existence of minute charged bodies capable of 
threading their way through a mass of other bodies which 
are either uncharged or less mobile. If a body contains no 
such charged bodies—ions in the wider tense—or if its 
ious are fixed in position, it is incapable of conveying an 
electric current of any description. A current consists in 
the displacement of ions. "The conductivity of a body is 
accurately and precisely defined bv the number of ions it 
contains in unit volume and by their average mobility, this 
mobility, in its usual acceptation, excluding any measurable 
free path. The definition. and physical interpretation of 
conductivity is thus the same in liquids and solids. 

It is only when we consider the individual carriers them- 
selves that a fundamental difference appears between 
metallic and electrolytic conduction. Compare a centi- 
metre cube of copper with a centimetre cube of dilute 
hydrochloric acid, each of them conveying a current of one 
ampere. The copper conveys its current almost solely by 
its free electrons, some 400 million in number, which 
possess a mobility some 100 million times greater than that 
of a hydrogen ion. The hydrochloric acid conveys the 
current by means of its hydrogen and chlorine ions, which, 
in a millinormal solution, amount to about two million. 
Since the current is the same in each case, the electrons in 
the copper must move some 200 times more slowly than in 
the electrolyte. But this is not usually the case, for ina 
copper wire 1mm. in diameter conveying one ampere the 


* Abstract of a paper read betore the Faraday Society on Jau. 15. 
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speed of the electrons is of the order of icm. per second. 
The greatly superior mobility of the free electrons brings it 
about that a much lower voltage is required to maintain an 
ampere in a copper conductor than in a liquid conductor of 
the same dimensions. 

Whence this difference between solids and liquids? At 
first sight it seems strange that free electrons should be 
observable in а vacuum and traceable in a metal, but that 
there should be none ina liquid. The elucidation of this 
question would be of fundamental importance for the 
theory of electrolysis, and would constitute a valuable con- 
tribution: from the general theory to the special field to 
which, as a matter ut fact, it owes its origin. 

It cannot be said that this question is anywhere near a 
complete solution. But since the whole range of electro- 
magnetic phenomena has become unified under the sway 
of the electron theory, much additional material has become 
available upon which to base our judgment. The existence 
of free electrons in metals is made possible by the close 
packing of their atoms, which brings about a frequent 
exchange of electrons between one atom and another. 
During the short period occupied by its change of allegi- 
ance—a period amounting to something like zuboth of its 
average time of attachment to a metallic atom—the electron 
is free to fall along the potential gradient, and thus to con- 
stitute an electric current. When the metal expands by 
heat, this process of exchange naturally becomes rarer, and 
the metallic resistance increases. The positive atoms and 
neutral atoms are so tightly packed that they contribute 
nothing ‘perceptible to the conductivity. In an insulating 
solid or liquid the electrons are effectively bound up with 
atoms or molecular groups, and theso are arranged in some 
structure, usually crystalline in the case of solids, which 
precludes the formation of mobile charged groups and the 
liberation of electroris. 

In an electrolyte, on the otber hand, such charged groups 
are formed, and they are sufficiently mobile to follow the 
E.M.F. That frec electrons are not produced is capable of 
a simple explanation. Two copper atoms have equal attoni- 
tions for an électron, but atoms of, say, hydrogen and 
chlorine have not. Hydrogen loses one of its electrons 
more easily than chlorine, and when tho two atoms of a 
molecule of hydrochloric acid separate, the chlorine takes 
one of the normal hydrogen electrons away with it. The 
hydrogen atom thus remains positively charged, and the 
chlorine atom negatively. The two ions so produced act as 
condensation nuclei, like any other small charged particles. 
The study of electric condensation nuclei will, I believe, 
shed a flood of light on electrolytic problems. The funda- 
mental researches of C. T. К. Wilson* have proved that in 
vapour, at all events, ions act as condensation nuclei, and 
that negative ions are slightly more effective than positive 
ions. Of this phenomenon J. J. Thomsonf has furnished a 
simple explanation. 

When a charged drop evaporates, its electric charge 
remains, and its potential increases as its diameter 
diminishes. More energy is, therefore, required to evapo- 
rate a charged drop than an uncharged drop. Condensa- 
tion on the drop involves an expenditure of available 
electric energy, and thus condensation is facilitated. This 
fact has an important bearing on the theory of electrolysis. 
It explains the low mobility of the ions, the drop of 
potential at the electrodes, and the liberation of uncharged 
products at the latter. The different mobilities of the ions 
ean, I-think, only be attributed to their different degrees 
of normal hydration. That hydroxyl should have a mobility 
over four times that of lithium, points to the lithium atom 
as a particularly efficient condensation nucleus when deprived 
of one electron. It moves so slowly through the water 
under the influence of the potential gradient because it has 
to drag a number of water molecules (probably not more 
than half a dozen) along with it. The number must be 
the same for each ion at a given temperature, but cannot 
be very large, to judge from the actual mobility (547 x 107") 
compared with that of the electron in copper (about 5 x 104). 

When these hydrated ions reach the electrodes the 
E.M.F. tends to drive them into the metal of the electrodes. 
But the atoms of the lutter are so closely packed, as a 

* C. T. R. Wilson, Phil. Trans., 189, р. 265, 1897. 

t ‘Conduction of Electricity through Gases, second edition, p. 179. 


neral rule, that no other atoms can force themselves 
неп them. There arises a deadl which is only 
released when electrons are able to pass from the solution 
into the metal, or vice versd. The mobility of electrons, 
though comparatively great inside a metal, is very small at 
its surface, where the close packing of the metalle atoms 
loses its effect. But when the E.M.F. exceeds а certain 
minimum an electron may pass, say, into а hydrogen ion, 
and neutralise its positive charge. The immediate con- 
sequence will be that the hydrogen loses its condensing 

ower. The link between it and the water moleoules is 

broken: and the hydrogen is liberated as an aang! ч 
gas. The converse process goes of at the anode. The 
chlorine atom passes its superfluous electrode into the 
anode, thereby becoming neutral and free from its aqueous 
encumbrance. 

In the further theoretical investigation of electrolytic 
action on the basis of the electron theory the study of 
mobilities will have to play a prominent part. Bredig’s 
laws of mobility are of special interest in this connection, 
We require a quantitive determination of the hydration of. 
the ions. This determination should not be very difficult, 
since a number of data, such as heats of solution, melting 
and boiling points, are ready to hand. It should be possible 
to determine the diameter and bulk of the ions, and their 
shape from stereo-chemical considerations. The fact, noted 
by Bredig, that the strongly electro-positive aud electro- 
negative metals have a high mobility points to a superior 
facility of reaction. 

A high mobility implies a low degree of hydration of the 
ion. ‘This low degree of hydration enables such ions, when 
of opposite signs, to combine more freely and rapidly than 
is the case in ions having a larger bulk. The heats of 
reaction, the heats of ionisation, and the electro affinities 
or electrode potentials of the majority of elements are 
fairly well known, and afford valuable data for determinin 
the sizes of the ions. We already know that isomeric an 
metameric ions have the same mobility ; that the mobility 
of an ion of a given sign is the smaller the greater the 
number of atoms it contains; and that the effect of any 
change in the constitution of an ion is the greater the 
smaller the number of atoms contained in the ion. 

These facts leave the road clear for a determination of 
the actual constitution of & eingle ion on kinetic principles. 
When an ion contains 50 or 60 atoms it appears to have а 
minimum mobility which is not perceptibly diminished by 
a further addition of atoms. Such an ion must have a 
diameter of about a micromillimetré, and, therefore, comes 
within the range of Szigmondy's ultramicroscope. There 
is, therefore, & poesibility that the imetion of such heavy 
ions may be studied by actual observation, and that they 
may be watched as they cover a distance of lcm. in an 
hour and a half under the influence of a potential gradient 
of one volt per centimetre. It then becomes a compara- 
tively simple calculation to find the diameter of such an 
approximately spherical ion moving through a viscous 
liquid, or, in the last resort, threading its way among 
molecules of perhaps half its diameter. Such calculations 
have been made in connection with metallic conduction, 
and have led to the conclusion that the carriers of the 
current in a wire are almost solely the free electrons. 

A difficulty is presented by the circumstance that ions 
of the higher valencies exhibit mobilities which are neither 
“independent " nor constant for different concentrations.“ 
The extraordinarily high mobility of lead is not easily 
harmonised with our notions of the physical constitution of 
the ions. But it is interesting to note that the influence of 
hydration increases with the valency and the concentration, 
which is what we should expect. 

The future development of electrolytie theory will lie, I 
think, in the direction of statistical analysis on kinetic 
principles. Such analyses have yielded most suggestive 
results in gas discharges, more especially the electrie arc, 
in the vacuum tube, the Zeeman phenomenon, and, quite 
recently, in metallic conduction. Thomson’s famous 
“counting experiment" must be followed up. He pro- 
duced ions in а moist gas, and watched them as they 
settled down under the influence of gravity. We must 

* See Kohlrausch and Griineisen, силох. Perlin Akad., AQ 
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follow their motious along the potential gradient in a liquid, 
and follow the fate of the electrons they convey through 
the liquid into one electrode, and back into the liquid 
through the other. The complete determination of the 
energy absorbed or emitted at the various stages of this 
transmission means the complete mastery of the problems 
ot electrolysis, 
: Discussion, 


Mr. Jons G. A. Ruoms considered that the electron theory, 
ike the atomie theory, merely complicated matters, and was 
M ry. The conception of ийише divisibility was a 
„rz one in physics as in mathematics, if our reason was to 
teosetisted. Both in chemistry and physics we know of mathe- 
шаса relations. only, and hypotheses are only crude images. 
Phe ether and electrons were invented because. certain 
phenomena could be the more easily treated mathematically by 
means of these conceptions. A Simple theory of ions was all 
"hat was necessary for understanding electrolysis; more hypo- 
Hee were not wanted. Existing theories left many well- 
known facts without explanation. He suggested the appoint- 
went of an international committee for generalising existing 
Theories and making them available to the average intelligence. 

Іт. H. Bokss asked whether the Hall effect and the recent 
etpertinents of Kaufmann did not throw some doubt on the 
гов theory. Why were there no free electrons in liquids / 

Іт. J. А. Harker was not clear as to whether the theory 
supposed atoms to be composed entirely of electrons or whether 
tacere were a central nucleus, If the former, one would expect 
ete пеги пасе formations, He thought the fundamental 
oom eptions of the theory should be made perfectly clear, so 
that the explanations of various phenomena given by it could 
be Зое from some simple postulates. 

Dr. T. M. Lowry pointed out that much of the work on 
hyeiration asked for by the author had been carried out, among 
“hers, by Bitz, Jones, and. Boustield. The latter had shown, 
Por exuinple, that the chlorine ion attached five water molecules 
Ven ut |] 

Мг X. T. M. WII SuoAH considered that the theory which 
boked upon electrons as exerting a sort of osmotic pressure at 

« surf uv of an electrode, conceived admirably the mechanism 
et can trode potential and of electrode reactions. It was note- 
worthy that the more electro-positive a metal the more easily 
te throw otf electrons under the stimulus of ultra-violet light. 
ter стар. He showed how the theory explained, in a simple 
manner, oudation and reduction phenomena and the action on 
The qemitive accumulator plate. fie thought that the negative 
tron should have a distinctive name, and proposed using the 
word naten, whieh had been suggested. 

Mr. F Rave remarked on the simple explanation of the 
feterent mebihties and. therefore, hydrat ions of the various 
ens on. the view that the positive and negative ions acted to 
diferent degrees as condensation nuclei. He asked whether 
«їп n A liquid was evaporated there was a movement of electrons 
uite the vapeur. 

Мг. F. S. Sprites pointed out that the theory did not seem to 
be.p in explaining the fundament preliminary to electrolysis— 
nw elv, diss xtation in solution, 

Mr E E. FOURNIER DALBE replied to the various speakers. 
Н. died net think that the few considerations put forward by 
М: Kodin overthrew the theory. The «сану of the Hall 
emat anentioned. by Dr. Borns was more serious, but tlie 
t. ative swing that had been observed might be due to positive 
68 of reat шону, and not. necessarily to the existence of 
A similar recent observation of the Faraday 
‘feet amid be similarly explained. Kaufmann's experiments 
ceait with structure of electrons, and merely pointed to 
Abrahams theory of a rigid electron. being more probable than 
Lorenz & which. in order te account for the Michelson- Morley 
eipenments, supposed the electron to become shortened in 
„ puse through the ether. Their great mobility in 
tace of little resistance would prevent free electrons existing 
in heud. When a metal was liquefied, probably polymerisa- 
ton tek place, and tons were formed which carried the current. 
I5 rep vy to. Dr. Harker, it seemed that atoms most likely con- 
кзз of ne rive electrons whirling round a positive nucleus. 
Tue uiar system presented a close. analogy. Only certain 
сагаеп would be stable, hence every intermediate stage 
ef eimen? would not persist. The theory at present could not 
b- baut up from sunple postulates; it was inthe induction stage, 
ar! kep? in. clese contact with facts. In reply to Mr. Kaye, 
eer ns d.d not pass into the vapour from а boiling liquid; 
eirface of (һе liquid was a perfect semi-permeable 
n brine 

The CHAIRMAN, In moving a vote of thanks to the author 
fer bos ti jrirtant and interesting paper, which has stood so well 
tne *rvinz ordeal of some trenchant criticism, referred to the 
tane uscy Of the old ideas to account. completely for all the 
De nemens of conduction. electrolytic, and other ideas which he 
ote the lew found it not easy to get nd of. without at least 
une further consideration, 
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NOTE ON SUCTION PRODUCER PLANT.“ 
BY A. E. PORTE. 


Simple producer yas is made using air only with incandescent 
coke or coal, and is sometimes called air gas. Water gas is 
made by driving steam or water vapour over incandescent coke 
or coal, Seini-water gas is the ideal producer gas, and consists 
of air and water gas in the proportions of air gas 2:88 volumes 
and water gas 1:48 volumes. Taking simple producer gas, using 
air only, we have air consisting of : 


Volume. Weight. 
G 21 per cene 20 per cent. 
N R аон TE as 


Carbon burned to CO occupies twice the volume of O which 
it contains; 100 volumes of air will yield 42 volumes CO, 
having a composition of CO 42 = 5477 per cent., N 79 = 65:5 per 
cent. The two gases have the same specific gravity, and hence the 
proportions of volume and weight will be the same. One thousand 
cubic feet of this gas will weigh 78lb. and one ton of € would 
give 190,000 cubic feet; assuming the coke to be 90 per cent. C, 
one ton will give 171.000 cubic feet of gas. The C.P. (caloritfic 
power) is 547 x 4,320 = 1,499 B. Th. U. per. pound, and since 
1,000 cubic feet 2781b., this will evolve 116,925 B. Th. C. Again, 


llb. of C combined with 1:331b. of O = 2:531b. CO + № for 
air = 6"71lb. of simple producer gas. Now. Ib. of C burned 
to CO, gives 14,500 B.Th.U. ; 6771lb. simple producer gas 
burned to CO, gives 10,058 B.Th.U. The difference is 4,442 
B. Th. U., or, say, 51 per cent. of the total heat energy 
of the fuel is lost in conversion into gas. This loss of 
heat is not rendered latent as in steam-raising, and it 


cannot be recovered оп reversing the process; it is evolved 
in the producer, and is nearly all lost. The simple producer 
gas is practically never used with  gas-engines, but is 
always mixed with water gas. If steam be driven over 
incandescent coal or coke it is decomposed, the reaction being 
C+ HO СО 2H, which, as you will observe, means that the 
steam yields its own volume of CO and of H. Every Mb. of C 
reduced to CO by steam yields the same volume as if reduced 
by air, but the CO, instead of being mixed with twice its own 
volume of N, which is а diluent, is mixed with its own volume 
of H. which is combustible, and of very high caloritic power; 
the gas is therefore enriched by the added Н, and at the same 
time by the reduction of N. The decomposition of steam by 
the carbon consists of two separate operations, each having a 
separate thermal value: first, the formation of a molecule 
of CO; second, the decomposition of a molecule of Hz. The 
first evolves and the second absorbs heat. For every pound 
of H liberated 60. of € will be consumed, and will produce 
141. of CO. The thermal changes may be roughly repre- 
sented as : 


Heat absorbed in dissociation of llb. Н from О of 
water 


52.200 B. Th. U. 


Heat evolved in combustion of 61b. of C to CO Mea 25,920 12 
Heat absorbed by reaction for each 6lb. of C 

oxidise e PE 25. 880 
Heat absorbed per pound of carbon oxidised by steam 4,5560 „, 


Hence the quantity of steam which can be used with 
advantage in a producer is limited. The usual practice now is 
tu draw in the air and water vapour together through the same 
pipe or pipes. The combustion of the carbon by air will supply 
the necessary heat to Keep up the combustion, and since the 
combustion of C by air takes place at a much lower temperature 
than that required for the decomposition of steam, if excess of 
steam be used it will not stop the combustion altogether, but 
by lowering the temperature will cause the production of a 
large amount of СО», and at the same time the excess of steam 
will pass through without being decomposed. That a fairly 
high temperature is necessary for the production of good gas is 
evident from the following table, taken from Dr. Buntes’ 
experiments : 

Epects ot. Temperature on Action of Stean. 
Per cent. 


Temp Tenip O enn. —-Comparison of gas—vols. -— 
е д decomposed, Hs co: CO 
674 ...... 1,245 8:8 69/2. аах 19 29:8 
1798  ...... 1,596 25:3 652 ..... ТЕ 21:0 
888 1.540 41:0 619 s 15:1 us 22:9 
954 ...... 1,749 70:2 8835 59°3_...... 6:8 

1.O01o 1.850 94:0 488 977 1:5 

L129 >з 2,057 99:4 509 .... 485 ...... '6 
llb. of C burned by steam absorbs 4, 580 B. Th. U.; IIb. of 


C burned by air evolves 4, 520 B. Th. U.; therefore, if there 
were no heat losses in the producer through radiation, hot 
gases, ete., a mixture of about half and half would fill the bill. 
But we cannot avoid losses, and we must, therefore, use more 
air and burn extra carbon to keep up the balances. Iu practice 
it is found that the best proportion is about 4 of air to 1 of 


— — ——_ — — — — = 


* Paper read before the Dublin Section of the Institution ef 
Electrical. Engineers, Jan. 10. 
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steam (this, however, varies considerably in different. plants), 
and from this we get a gas of average quality which runs to say: 


kd Yd = Wi. PB Tie, 
CO ... ITO percent. = 39°73 per cent. = 39735 x 4, 320 = 17163 
Hc. 74 percent. = 57 per cent. = 0057 53.000 = 35021 
IN ws 00 6 per cent. = 59°70 per cent. 

100:0 100:00 2018:4 
1,000 cubie feet of this gas will weigh 72:01b., its C.P. 


-147:141 B. Th. U. per cubie foot. or 2,018 B. Th. U. per pound. 
Agnin, llb. of this gas will contain 71705lb.. of C. which, if 
completely burned to CO,. will give 717 х 14.544 = 2.475 B.Th. U. 
llb. of this gas = 2,018:4 B. Th. t. The loss being 4546 
B. Th. U., which is about 20 per cent. of the value of the solid 
carbon, whereas if air only were used the loss would be 31 per 
cent., or showing а saving of 11 per cent. by using steun. 
Generally speaking. the more steam that сап be used the 
better as long as the temperature can be kept up. and hence it 
is of importance to econonuse all the possible heat and to 
return as much of the waste heat as possible to the producer in 
the form of preheating of air and vapour ; at the same time an 
excess of steam must be carefully guarded against, since if the 
steam be decomposed it tends to lower the temperature, and 
if passed in the form of steun will decrease the C.P. of 
the resultant gas, as will be seen from the following table 


(Proc., Inst. C. E., vol. exxiit., p. 328) : 
Etel of Steam on fias, 
Moderate excess Great excess Maximum quan- 
of steam. of steam. tity of steam. 
DO ои TION N се РУ 150 
G du 20 D^ ens IGG ermis 11:5 
СИ унае TON. t COO: ssh 1:9 
HE дыргы ia 19 Id. ous: ТОЮУ riens 24:6 
C m 1,945. ues 0022 pav 11505 
Тер Ce uoce ТУ 800 TOO. иь 500 
Temp. F. ........ nanc ШТА: stesse 1.2945 uj 932 


Steam has another advantage which is of importance with pro- 
ducers having grates or grids in the bottom and through which 
air or steam must pass. and that is, the steam will keep the 
clinkers soft and porous, giving a more even distribution of 
heat and preventing chimneys (or blowholes) forming: it also 
prevents the fine ashes being blown up inte the combustion 
zone and the fusion of them on to the sides of the producer. 

In summarising this question, I will quote an abstract from 
Raymond's paper, Trans.. A. Inst. M. E., vol. xx., p. 465: * (1) No 
possible use of steam can cause a gain of heat ; if steam be intro- 
duced into a bed of incandescent carbon, it is decomposed into 
H and O. (2) The heat absorbed by the reduction of 1lb. of 
steam to Hand O is much greater in amount. than the heat 
generated by the union of the O with C to form CQ, ; hence 
the effect of steam upon a bed of incandescent fuel is to chill 
it. (3) The loss may be recovered if the H of the steam is 
subsequently burned to form steam again, Such a combustion 
of H is contemplated in the case of fuel gas as secured in the 
subsequent use of the gas. (4) The advantages to be secured 
consist principally in the transfer of. heat from the lower side of 
the fire, where it is not wanted. The decomposition of steam 
below cools the fuel and grates, whereas a blast of air alone 
would produce at that point intense combustion (forming CO, 
at first), to the injury of the grate and fusing of the fuel, ete. 
(5) The proportion of steam most economical is not easily deter- 
mined ; the temperature of the steam itself, the nature of the 
fuel, air supply, and form of bottom affect the problem.” 

We will now glance at the question of the presence of CO, in 
the gas; it is considered as an indication of bad gas if we have 
more than 3 per cent., due either to defective design or opera- 
tion, Either the. CO, produced in the combustion zone is not 
reduced to CO in the decomposition zone, or the CO has been 
burned. The presence of CO, simply represents its own 
volume of CO uselessly burned in the producer, causing serious 
loss of heat and diluting the gas with a quite worthless con- 
stituent. Further, the extra O required to forin CO, means 
so much more N present, so the yas suffers both ways. 


llb. C burned to CO, evolves 14,500 B.Th.U. 
llb. 3 „, 4,450 з 


Hence every pound of C represented by CO, in the gas means 
a loss of 10,050 units in the producer and a reduction in 


C.P. of the gas by approximately the same amount. Roughly 
speaking, we may assume that, if the producer gas contains 


5:2 per cent. of CO, out of every pound of carbon gasified 
'1671b. is absolutely wasted (10.050 x 167 21,678 B.'Th.U., or 
1l per cent.). 

The heat losses in the producer must now be examined, and 
for the purpose let us see what they are: (1) In ashes, if tlie 
ashpit be full of water, the heat loss on this may be very 
small, as the water is vaporised by the hot ash falling. 
(2) Losses in unburnt € falling through with ashes. (3) Loss in 
heating air and gases from 32d eg. F. m temperature of delivery 


pipe, reducible by preheating air by waste heat and reducing 
quantity of air used to a minimum. (4) In latent heat of hydro- 
'arbons ; this loss does not affect us very much in the discussion 
of suction producers. (5) Loss in sensible heat of evolved gas. 
The gas leaves the producer at about 1,000deg. F., and must. 
therefore, carry over a large amount of heat ; for our purpose 
this is all waste heat, as it has to be taken out by means of 
water washing. Let us just try and realise what this amounts to: 
llb. of € will yield 6771b. of Simple gas whose specitic heat is 
245 x 67 21:641 B. Th. U. per pound of fuel per Ideg. F. rise in 
temperature x 1,000deg. F. = 1,641 units, or 11 per cent. of 
the total C.P. of fuel. (6) Loss due to vaporisation of 
moisture in coal and formation of useless steam. (7) Loss in 
heating the undecomposed steam which passed through the fire. 
(8) Loss of heat in decomposition of steam. (9) Loss of heat in 
formation of CO, the most serious loss of all. (10) Loss of heat: 


-— 


solid carbon losses. in soot and tar (practically nothing). (11) 
Loss of heat by radiation. We, therefore, have our heat balance: 
Dr. Cr, 
To heat per pound of eoa]. - By heat per pound of coal — 
1. From C.P. of fucl............ А Evolved in forming CO, ...... D 
2. From heated air blast ... В Evolved in forming CO . . .. E 
5. From steam laat . / ipee F 
| Absorbed in decomposition of 
SECO, Sese ers somes 15 
Lost in ß ri H 
Lost in unburnt carbon ...... 1 
Lost in tar and soot ............ J 
Lost in volatilising of hydro- 
С. eee ru EO ribi viles К 
Lost in sensible heat of gas... L 
Lost in heating of undecom- 
posed steam д... M 
Lost in evaporating moisture 
IR! РАЛЬ N 
Lost in radiation |............... P 
A ETC D ЕЕЗ СЕНУ ТУЛЕ КОРМ ЕХ р. 
Cilleulation af Fine of Meril, 
B. Th. U“ B. Th. U Carbon per Lb. of C 
C.. of per c.f. per c.f. c.f. in in 1 c.f. of 
yas of each von- of constituent resultant 
stituent. mixture, guses, gas. 
CO, c — ...... — ee 0555 .. 7001834 
CO 254 .... 8422 86.80 '0554 ...... 00748 
CH, n. 1016: 25 LON: 22 10055 0557 . 700505 
H fee Т dei. 2946 2 OBE 2 З — 1 — 
N A S080 y 5 ore — . c 
1:000 141:31 01587 
From this it is obvious that not more {һап about. 80 cubic. feet of 


yas per pound of coal can be obtained. 


Following from the consideration of the heat losses, we may 
now deal with the fuel itself. Broadly, any fuel will do for 
making gas. It is only a question of designing a special pro- 
ducer to suit it, but as we generally use coal, let us devote our 
attention to this. Coal should be purchased from analysis 
which should represent the bulk. For engine and metallurgical! 
work absence of sulphur is important. The coal should be kept 
dry and clean—dry to save the cost of evaporating useless 
moisture, and clean to prevent foreign bodies being gasified and 
possibly spoiling the mixture. 

A vreat deal has been said and written about the size of coal 
to be used in а producer, and its regularity. The size should 
be fairly even. If large pieces are in the body of the coal it 
will certainly feed irregularly, and the smaller pieces burning 
more rapidly may tend to cause blowholes, and even let the 
steam and air rush through cavities and burn up both coal and 
was. At the same time, we must not run away with the idea 
that an odd. chip will do any harm, or that the coal must be 
graded to a fraction of an meh. If the producer be small, it is 
important to keep the coal regular and small in size, but. in a 
large producer it is not so very important. If the average run 
of beans be, say, gin. to Zin. pieces, up to 2m. by lin. will not 
do any serious damage. The effect of the size of fuel on the 
reduction of CO, to CO was fully investigated by M. Boudouard, 
and published in the Annales de Chimie et de Physigue, 1901. 
Series VII., vol. 24. pp. 5-85. Т may quote a few of his results 
which are of interest to us. A known quantity of CO, was 
enclosed in a: poreelain tube in the presence of C, and the 
tube raised to a temperature 800deg. €. for eight minutes 


(1,4 70deg. F.): 
7 Volumes per cent. 
CO,. CO. 
Finely-divided carbon S 864 
Wood charcoal pieces, 2mm. to 5min. cube „ . 601 
Coke - 5 T TIL ыйл 209 
Gas carbon бе 5 T ВО ues 19:9 


From this it is evident that. the more porous the carbon the 
easier is the reduction of CO, to CO the gas carbon and coke 
being very dense, the CO formed only amounts to 19°9 and 
20°9 per cent. respectively. 


(To be continued.) 


NEW INCANDESCENT LAMPS. 


Discussion on Mr. Swinburne's Paper. 
(Concluded from page 99.) 


There was again a large attendance of members present 
at the meeting of the Institution of Electrical Engineers on 
the 17th inst, when the adjourned discussion on Mr. 
Swinburnes paper was resumed. 


Mr. C. C. Paterson, who was the first speaker, said the 
thanks of all who were interested in incandescent lamps and 
ther manufacture were due to Mr. Swinburne for raising the 
general question of metal-tilament lamps. Mr. Swinburne 
tonched but lightly on the way the now lamps behaved on life 
test, both as regards candle-power drop and ability of the 
filament to withstand rupture. At the National Physical 
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I. ve rat ry they had from time to time to carry out life tests 
on wine of the lamps, and the speaker, by the courtesy of those 
fre whom the measurements. were made, was able to show some 
латае which embodied the results of those tests. It was 
чине, he said, that they represented average performance. 
er. he theaght lamps would be found of each type which would 
гле beth better and worse results. He had Ad tests on the 
Unt hamps, but he gave some figures for osram lamps up to 
(eut 200 hours. The figures given in the table are approxi- 
e the average for each type of lamp, the lamps compared 
ung in all cases those with the lowest candle-power which 
coud be commercially made for house-lighting. Although the 
Nernst lamp shows the greatest. drop in candle-power, it must 
e тетеп інте that itis the only one of these lamps which will 
rio «n y 200- volt circuit. The zircon lamp is of the earliest 
эне on which there had recently been great improvements. 
Toe generally accepted figures for ordinary carbon-tilament 
npe are shown at the foot of the table for the purpose of 
<m pansup 
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Test on INcANDESCENCE LAWES. 


=~ ad Drop m 
| : Initial Initial Total о 
Eun: уен M.H.C.P. efficiency. watts. [о ue 
Nernst ............ 200 ... 26° 22 .. 56 .. 70 per cent, 
Metalliscd carbon 100 ... 16 28 .. 45 .. 20 „, 
Tantalum ......... 110 ... 23 19 5:040 95. n 
ien 37 .. 48 10. 50 .. 37 , 
Osram............... 100 ... 25 14 ... 35 .. — 
Generally recognised figure for ordinary carbon lamps. 
Carbon 100 ... 16 56 .. 57 . 20 per cent. 
200 ... 16 45 *.. 69 ..20 „, 


* [n this case the figures given represent mean hemispherical candle - 
power. In the figures below mean horizontal candle-power is given. 
t Early lamp, April, 1906. 

Tho column of total watts was. he said, noteworthy as showing 
that, although the efficiency is high. the candle-power is also high, 
which causes the total watts taken by all ilis lamps to be of 
very much the same order of magnitude. Another interesting 
point connected with the metal-tilament lamps is that the 
candle-power only varies as about the 3:5 power of the voltage 
instead of the fifth or sixth power in the case of the carbon 
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lamps. Although Mr. Swinburne expressed the belief that 


within a reasonable time we may expect to have a watt-per- 
candle 16-е.р. lamp. the difficulties in the way of making a 
really robust filament of this size seemed so formidable that he 
could not help thinking that we should for a long time yet at 
least have the 200-volt carbon-tilament lamp with us. (The six 
curves reproduced herewith give the results from. lamps tested 
by Mr. Paterson at the National Physical Laboratory. 

Prof. 5. P. Tuowrsos presented two lantern views showing 
old tantalum filaments under microscopie examination. The 
structure of the pieces shown was composed of irregular lengths 
badly joined together. The filaments break up and rejoin them- 
selves badly. Filaments for 60-c.p.. 100-volt. zireon-wolfram 
lamps showed no kinks whatever. 

Prof. J. А. FLEMING thought the Institution was to be econ- 
cratulated on having secured. from Mr. Swinburne a paper 
dealing so fully and freshly with an interesting subject. The 
general impression produced by the paper was the importance 
of chemistry in relation to the subject. The tantalum lamp i5 
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а triumph of chemistry, and the Nernst lamp the invention of 
ап eminent chemist. The speaker gave some interesting facts 
as to the relations of the factors candle-power, current, voltage, 
and resistance, based on observations made by Mr. W. L. 
Upson at the Pender Laboratory. He made the following 
comparison between old and new lamps, as tending to show 
how far the new varied: Carbon lamps—C.P. a (current) ® ; 
C.P. а (volts); C.P. a (watts) 9 -. Tantalum lamps 
C.P. a (current)? ; C.P. а (volts)!!; C.P. a (watts)*$ 7-05, 
Osmium lamps—C.P. a (current)? ; C.P. a (volts)!?!^ ; C. P. a 
(watts)? 9", For carbon, resistance a (current) - 99! ; for tantalum, 
resistance a (current) ^"; for osmium, resistance a (current) -. 
He deduced from these figure that a positive resistance 
temperature coeflicient is of importance in keeping the voltage 
exponent low. He thought we ought to try to get large ve tem- 
perature coeflicient, as that reduces the effect of variations of 
voltage. The carbon lamp gave a large discharge across the 
hase of the filament, which was not the case with metal fila- 
ments. In 1890 he showed this discharge might be one ampere 
per square centimetre of carbon-filament surface. There were 
difficulties in making high-voltage carbon lamps, but for metal 
lamps these were much more. On the other hand, we have to 
contend with the difticulty of obtaining small candle-power with 
the latter. The 8-с.р. 200-volt carbon lamp was a valuable 
possession for which running two or more 8-c.p. in series was 
no equivalent. In the case of very high temperature glowers, 
the paralysing effect of the intense light on the eye necessitated 
sand-blasted globes, which cuts down the efficiency to half, and, 
therefore, nullities the advantage. The carbon lamp gave low 
candle-power along the axis, and horizontal lamps would really 
be preferable in pendants. In forming an estimate of the com- 
mercial future of the new lamps, we were met by the difficulty 
that most tests yet published had been on single lamps, or a few 
lamps. He had not yet seen any target diagram showing how a 
large number of lamps actually varies from nominal values. With 
regards to the relative efficiency and life on alternating and direct 
current, he thought it possible that the shorter life of the 
tantalum lamp with alternating current was purely a mechanical 
matter, due to strains. The metal lamp, he said, might have 
an advantage over the carbon lamp in the matter of luminous 
efficiency. Owing to the fact that the resistance of the carbon 
varies in the opposite direction to the metal during the cycle of 
voltage in a period, the average power taken by the metal may 
he greater than in the case of carbon, and, therefore, the light 
output greater. Mr. Swinburne had wisely refrained from 
making any prophecy as to the ultimate commercial success of 
any particular type of lamp. The paper showed that there 
was stil a vast field for invention, and none so full of 
promise as in that of new incandescent lamps. 

Mr. M. SoLowa4N thought that the prospects for metal- 
filament lamps were not so rosy as people had been led to 
expect. He proceeded to criticise the melting point and 
conductivity curves, and said they showed carbon to be the 
most suitable for making filaments. In searching for high 
melting point we must not lose sight of the great importance of 
specific resistance. The low voltage of metal-filament lamps 
was considered a serious drawback, and the suggestion that 
central-station engineers should change to low voltage was hardly 
practicable with the price of copper at £110. Running in series 
was far from the ideal, and, in addition to its disadvantages, the 
method would not appeal to the householder on account of its 
complexities. The low specific resistance caused trouble in the 
candle-power of the lamp. He thought higher units would 
be a disadvantage, and M spoke in favour of the retention 
of the 8-c.p. and 16-с.р. lamps, which were an im- 
oortant factor for good distribution. With regard to the 
burning of tantalum lamps on alternating currents, the only 
difficulties were mechanical. If they compared a 35-c.p. 100- 
volt, short-life carbon lamp with the new lamps. they would 
find the results almost, if not quite, equal to the same. He 
defended English lamp manufacturers against the charge of 
taking no part in the search for improvements in the manu- 
facture of lamps. 

Mr. Hvco Hirst referred to the alleged indifference of lamp- 
makers m this country to the evolution of the incandescent 
lamp, as had been suggested by Mr. Swinburne the previous 
week. He denied this allegation, and said such an impression 
was gained because the manufacturers were working quietly and 
were fully alive to all that was going on. As against Mr. Swin- 
burne's advice that more students should be engaged in research 
work, he pointed out that the latest discoveries were the result 
of the labours of eminent scientists, upon whose work mere 
students were not likely to make improvements. We had 
eminent experimenters in this country who were quite capable 
of doing original work in lamp development, but, unfortunately, 
their time was monopolised by the parlizunentary bar and the 
law courts. 

Мг. H. D. Munro said that in Exeter, where they had 
installed tantalum and osram lamps, the satisfactory result 
fully confirmed all that had been claimed for them. The osram 
lamps which they had been using for the past three months for 
street-lighting had given great satisfaction, The lamps, made to 


—— ——————————————— 
—— 9 


give 100 c.p. each, were fitted on tram poles 40 yards apart, 
and gave the best average illumination he had seen. In spite 
of the vibrations natural on а tramway pole, the lamps an 
average life of over 1,000 hours. Fifty-candle-power апре | 
which were used in side streets, had a life of 1,200 hours. e 
had found the efticiency of the lamps drop 10 to 15 per cent. 
Consumers were also using these osram lamps, and were obtain- 
ing the same resulta as were obtained for 555 The 
tendency was for these consumers to use the new lamps to get 
more light for the same money rather than to attempt to get 
the same light for less money. He brought down some samples 
of the lamps, which showed curious multi-coloured deposits in 
the bulbs. With tantalum Jamps he had had the experience 
which was common with these lamps on alternating currents. 

Mr. V. Н. MacvINNEY gave the results obtained from some 
experiments on metallic-filament lamps carried out in the Central 
Technical College at the suggestion of Prof. Ayrton. The life 
tests carried out on tantalum and osmi lamps indicated an 
average drop in efficiency for the tantalum lamp as 17 per cent. 
after 1,000 hours, while the results on ** osmi " lamps indicated 
a slight increase in their efficiency with age. 

Mr. J. T. Monnis presented the following table, giving the 
results obtained from the operation of metal lamps when new : 


К. — d 

Lamp, ОѕеШортарћ, V- We 
Carbon, ordinary ......... 56. е 85 ieu 6:5- 5c 31 
Tantalum, 22 с.р., 110v. 68 Q6 — 222 . 4838 2:5 
Osmium, 25 C. p., 55 v.... 79 — s Q6 us 2"l 
Zircon, 1 е.р., 110 у... 89 .... 60  .... 40 .... 2:5 
Wolfram, 35 c. p., 110 v. 128 —À ds ree a 1 22 
28 C. p,, 107 v... 8:5 ...... OT La — qe — 

Osram < 28 c.p., 107 v... 877 — des — Sdn — 
44 c. p., 105 у... 129 VE. uas 40 ...... 25 


The first column showed the change of resistance between the 
lamp hot and cold. When the lamps were switched into circuit 
the current at the moment of starting was much higher than 
when the lamp had burned some time. He had found the 
wolfram lamp to be the best for fluctuating circuits. The 
tantalum lamp, which failed on alternating-current circuite, 
had very mach larger crystals formed in the bulb than those 
which failed on direct-current circuits. 

Mr. Leon GasrER showed a 37-volt апа 110-volt zircon- 
wolfram lamp consuming one watt per candle, also a 200-volt 
48-c.p. lamp which had burned 40 hours, and had a consump- 
tion of 58 watts. These lamps, he said, were tested on direct and 
alternating current circuits. When the possibilities of the 
metal-filament lamps were pointed out some years ago, those 
who showed them were called dreamers. They had, however, 
brought about a new era in incandescent lamps, and they were 
showing only what could be done ; not the realisation. With 
regard to tantalum lamps, he said the frequency had а direct 
function on their life, and a frequency of over 50 cycles would 
most likely lead to failure. He thought that high frequencies 
set up oscillatory motion, which helped to crystallisation. 
Makers did not recommend their lamps for high-frequency 
circuits, and he was surprised at people buying against the 
advice of the manufacturer. He showed an osram lamp work 
ing on direct and alternating currents, and spoke of Messrs. 
Siemens апа Halske's new patent to make а combined carbon 
and metal filament for high voltages ; but as this was an English 
patent, it was possible that it would not be worked. Macfarland 
Moore's type of lamp opened out a new field for alternating 
current, and tests made at a picture gallery, where this type of 
lamp was compared with Nernst and incandescent lamps, showed 
it to be five times more etlicient. The special automatic valve 
for retaining the vacuum desired was very ingenious. The 
dazzling effect produced by using incandescent lamps of larger 
units could be partly done away with either by placing the 
lamps out of sight or fixing them higher and using proper 
globes. He said the new lamps would considerably increase 
the total demand for incandescent lamps, and with the extended 
output prices would be greatly reduced, similar to the incan- 
descent gas mantles, which were now cheaper and much better 
than when first introduced. He pointed to the necessity for 
encouraging scientific research and to the demand in this 
eountry for workers who would follow their researches on 
scientific principles and not mere chance. Central stations 
should keep a broader mind in adopting these illuminants, and 
commence selling illuminants instead of energy badly used. 
Science, he said was international, and contact with foreign 
scientists tended to a better appreciation of each one's work. 

Mr. Нлурх HARRISON said there could be no doubt that the 
ultimate effect of the advent of the high-efticiency lamp would 
be to benefit all in the same way as the gas mantle had benefited 
the gas lighting industry ; but the result in the near future was. 
the question of primary importance at present. The first to 
benefit would be those supplying low tension at the consumer’s 
premises. The only thing which in his opinion had led the 
majority to lay down direct-current systems iu this country was. 
the question of motors, but results such as were obtained at 
Leeds, Coventry, and elsewhere showed that the motor load 
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could be dealt with equally well on alternating systems. He 
was, in fact, inclined to believe that the problem of designing 
"илеп! alternating motors was much easier than producing 
Вее incandescent lamps for 200 volts or over. The remark- 
shie results at present being obtained by the osram and other 
tunssten lamps were worthy of note. He had had several 
months experience with osram lamps, and found that not 
oniy were the elaborate tests made by the Reichsanstalt-—to 
the ей е that these lamps burn at an average. etliciency 
ot over 15 watts per Hefner candle-power for over 1,000 
hours — confirmed iu practice, but better results some- 
tuine obtained. He admitted that the use of these lamps 
"Meno meant sn unnecessary increase of light, owing to 
the smallest unit being 30 c.p., but the advent of the larger 
unite of light, more especially from the gas mantle, was causing 
гире to accustom themselves to high illumination at all times. 
He pointed. out, however, that sinall units of light of much 
hizher etheiency than carbon lamps could be obtained, provided 
the metallic filaments were worked at a slightly lower efticiency 
‘han that for which they were sold. For instance, an osrain 
amp giving 50 c.p. at 1:15 watts per candle would give 15 c.p. 
м 18 Satte. Thus it was still twice as efficient as a 16-c.p. 
hish-veltaye carbon lamp. He thought that lamps of which 
the Nisments were run at high temperature necessary to obtain 
h.zh etherency would have to be а in а pendant position, 
as the tiaments are soft at this temperature. This could be 
alensi, ал in the tantalum lamp, by having a multitude of 
supperts for the filament. He asked whether Mr. Swinburne 
considered the contact of a wire at that temperature with 
- eral. supporta at à very much lower temperature not only 
iu the possible efficiency, but also weakened it by the 
Mte set up at these points. The effect that metallic-flament 
laupa were ukely to have on the industry was emphasised when 
И was. bome in mind that their mean spherical efficiency is 
herher than that of an ordinary are lamp, and it is only exceeded 
by that of a flame lamp, or a mercury-vapour lamp of larger 
size. 

Mr Н. M. Sayers presented a number of lantern slides of 
tantalum laments which had been used on continuous and 
acermmating current circuits. In the case of the former, the slides 
wed the broken surface of the filament, the outline of which 
sas alternately rigid and smooth. On alternating-current circuits 
"пе fusment had a broken jointed appearance, but the surface 
was much sinoother and brighter than was the case on con- 
tatueus-current circuits. It appeared that the increase of 
Trequencs shorted the length of pieces into which the tilaments 
e ctv bochen up. 

Mr. SWINBURNE said he had very little reply to make to the 
„uu Seen. because his paper was written with the view to 
eleating information. Messrs. Siemens had written to him to 
state that their difficulties with tantalum filaments were due 
% crystallisation, caused by high frequency and power factor. 
Hie en opimon was that it was due to the waggling of 
two adsacent elements. Dr. Harkers experiment should 
met discourage us from working on silicon carbide. A 
poolabie reason for Dr. Harker's failure was that he had 
et the carbide хо hot that the silicon burned very quickly 
n the air. it did not follow, however, that the same thing 
s xd happen in гасио. He thought that the zirconite, zircon, and 
tungsten filaments were not a mixture, but that they consisted 
„ LIoeuite of tungsten, It was likely that this was the first of 
а new wenes of compounds which would have an important 
. ct on the electrical industry. He was pleased to hear from 
Mr. Hirst that one English firm was investigating scientitically 
the possibilities of inaking new lamps. He, however, adhered 
to me Statement that the majority of English lampmakers were 
1.4 taxiny an active part in such work. 

In concluding the discussion, Dr. GLAZEBROOK said he had to 
N cane doubt on the accuracy of the figures given by Dr. 
Harker at the previous meeting for the melting points of 
varias elements. The standard used in calculating these 
ww {һе melting point. of platinum as determined by the 
Reichsanstalt. Since the last meeting he had heard from 
Feri n that a doubt had arisen as to the exactitude of the 
mitung point of. platinum. No correction could be made at 
present untul further investigations had been concluded. He 
tendered the thanks of the meeting to Mr. Swinburne and to 
these whe had taken part in the discussion; also to the various 
manufacturers who had sent specimen lamps. 
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Aasistant Electrical Engineer, Swindon Corporation. 

Electrical and Mechanical Engineer, Swindon Corporation. 
Searcy, £200 per annum. 

Borough Electrical Engineer, Salford Corporation. 
. r-*.ng to £1.000 per annum. 

Premium Pupil bedford Corporation. eleetricity works. Par- 
Uo Vat from the Borongh Electrical Engineer. See advertisement in 
teat issue, 


Salary 


There was on view at the meeting on the 17th inst. a 
beautifully-bound illuminated address which had been 
presented to the Institution by two of the kindred 
societies in Germany—the Elektrotechnischer Verein and 
the Verband Deutscher Elektrotechniker — in grateful 
recognition for the kindness and hospitality shown on their 
visit to us with the foreign societies in July last. Dr. Glaze- 
brook accepted the address on behalf of the Institution, 
and expressed the gratitude of the members of the Institu- 
tion of Electrical Briginesra 

The balloting 1185 for new members was extremely 
heavy, there being no fewer than 103 students down for 
election, which was very gratifying. The following were 
elected : 


Members, T. H. U. Aldridge, municipal electrical engineer, 
Shanghai : O. H. Baldwin, 2, Norfolk-street, Strand, W. C.; A. R. 
Everest, British Thomson - Houston Company, Limited, Rugby; 
R. E. T. Hartmann-Kempt, care of Messrs. Hartman and Braun, 
A.G., Frankfort-on- Main. 

Associate Members, - E. Atkinson, 40, Duncan-avenue, Scotstoun, 
Glasgow: J. P. Bradshaw, care of the Bombay Electric Supply and 
Tramway Company, Bombay, India: W. J. Burford, care of Sir 
Boverton Redwood, 4, Bishopsgate-street Within, E. C.; E. S. Fardon, 
9, Weston-grove, Heaton Chapel, near Manchester ; D. E. E. Giles, 
Corporation Electricity Works, Summer-lane, Birmingham: A. J. 
Harrison, 25, Marguret-street, Hull; A. Hart, 15, Goldenacre-terrace, 
Edinburgh ; F. H. Hartmann, 24, Matthew’s Park-avenue, Strat- 
ford, E.; H. Hill, Sylvadale, Moortield-road, Ben Rhydding, Yorks ; 
S. Hodgson, High-Level Electrical Works, Halifax ; G. Montague, care 
of Messrs. W. Sisson and Co., Limited, Barnwood, Gloucester ; B. I. 
Myer, 36, Oxford-street Liverpool. 

"Associates. -A. Macdonald, 2, Ardoch-gardens, Cambuslang, N. B.; 
К. N. H. Reid, care of Messrs. H. S. King and Co., 9, Pall-mall, S.W. 


%%, ute. F. D. Abbott, Mirasol, Eastbourne: R. P. Abel, 
Lismore, St. Leonards-on-Sea; A. J. Aldridge, 5, Anstey-ruad, 
Denmark-hill, S.E.; A. L. Annison, Ишге Tonbridge, Кепї: 
J. Aylmer, 9, Colville-road, Bayswater, W.; A. C. Baker, The Moor- 
lands. Moseley, Birmingham; R. N. Banerji, 15. Havelock-street. 
Dowanhill, Glasgow: N. Barker, 127, Lower Seedlev-road. 
Pendleton, Manchester ; Н. Busta, Mill House, Worsley, Manchester ; 
W. J. Batchelor, 82. Haverstock-hill, N. W.; J. R. Batliboi, 
16, Trebovir-road, Earl's Court, S. W.: H. L. Bazalgetto, 12, Brendon 
House, Great Woodstock-street, W.; J. R. Beard, 39, Heaton Hall-road, 
Neweastle-on-Tyne ; К. L. Bell, 77, Crescent-road, Crumpsall, Man- 
chester; G. W. Blankley, Russel House, Grosvenor-square, Ashton- 
on-Mersey; H. P. Bramwell, Westconibe Lodge, Duncombe-hill, 
Forest Hill, S. E.: R. Brooke-Little, 28, Lansdowne-ereacent, Notting 
Hil, W.; J. I. L. Brooks, Gloster Villa, Guest-road, Prestwich ; 
В. A. Broster, Wirksworth, Derbyshire; I. C. Brown, Broomfield 
Hall, Chelmsford; W. О. Burgoyne, 42, Warwick-street, Heaton, 
Neweastle-on-Tyne ; S. Bury, Pleasant View, Cox Green, near Bolton; 
F. Camden, Spring-road, Hale, near Manchester; A. Н. M. Campion, 
45, Amherst-road, Ealing, W.; C. C. Casperd, 24. King’s-avenue, Old 
Trafford, Manchester; P. W. Charlton, Lynwood, Richmond-street, 
Ashton-under-Lvne ; A. V. Clarke, 5, Harsnett-road, Colchester; 
J. J. Climas, Tolgus Mount, Kedruth, Cornwall; J. C. Connor, 
97, Clyde-road, West Didsbury, Manchester; B. A. M. Cooper, 
Portchester Lodge, Dean Park, Bournemouth ; R. Crawford, Milton, 
Bearsden, Glasgow. W. C. Crockatt. B. Sc., 61, St. Bee's-street, Moss 
Side, Manchester; W. L. Davis, 12, Craven-hill, Hyde Park, W.; 
J. McLeod Donald, 49, Shepherd's Bush-road, W.; F. P. Dumjahn, 257, 
Essex-road, Islington, N.; F. G. Dunn, 29, Cavendish-place, Jesmond, 
Neweastle-on-Tyne ; F. T. Emberton, P.O. Box 746, Durban. Natal ; 
C. G. G. Faine, Fazeley, Essenwood-road, Durham; S. W. Farns- 
worth, Lancaster, Massachusetts, U.S.A. ; E. V. B. Fisher, 20, St. 
Mary Abbotts-terrace, Kensington, W.; W. N. R. Garne, Hanover, 
Burtord, Oxon ; H. G. Gilliland, Faraday House, Southampton-row, 
W. C.; O. McIntosh Goddard, 17, Marsh-parade, Newcastle, Statls ; 
T. Golding, 57, Queen Elizabeth's-walk, Stoke Newington, N.; 
R. Grierson, Borough Electricity Works, Mansfield; J. P. Hacking. 
Frindsbury Power House, Strood, Kent; J. Hargrove, 48, Leyland- 
road, Southport ; А. F. Henderson, 16, Lee-park, Blackheath, S. E.; 
5. K. Heppell, Fforetmeol House, Aberdare; P. G. Hugh, 105 
Croxted-road, West Dulwich, S. E.; A. Illingworth, 65, Chester-road 
Ackroydon, Halifax: C. T. Inman. 17, Old Dover-road Blackheath, 
S. E. ; D. Jenkins, 90, Heywood-street, Alexandra Park, Manchester ; 
L. W. Johnson, Faraday House, Southampton-row, W.C.; E. G. Kennard 
88, Taunton-road, Lee, S.E.; T. M. Kirkby, 96, Stamford-street, 
Old Tratfurd, Manchester; R. H. Lee, Елгада House, South. 
W. C.; Е. M. Lines, 8, Havordale - road, High- 
bury, N.; E. Mallett, Westwood, Toledo-road, Southend-on-Sea ; 
R. Marx, Belsize Lodge, Garlinge - road, Brondesbury, N.W. 
J. Meredith, 67, Adelaide-road, West Ealing, W.; W. L. Merrick, 
89, Park-lane, Stoke Newington, N.; J. Miller, Rosehall, Coat. 
bridge; A. Monkhouse, Glebelands, Prestwich, Manchester; W. Н, 
Morgan, Kyrle House, Peterstow, Ross, Herefordshire ; R. T. 
Mulholland, 1,094, Catlicart-road, Glasgow ; F. H. H. Oakley, The 
Electrical Engineering School, Collins-street, Melbourne, Australia ; 
G. W. P. Page, Westover, Ridgeway, Entield, N.; C. F. Pallott 
1, Frithville-gardens, W.; A. R. Palmer, 46, Purkticld.road, New 
Moston, Failsworth ; H. E. Parry, 38, Eardley-erescent, Earl's Court, 
S. W.; S. C. Potts, 14, Cranbrook-park, Ilford, E.; Н. W. H 


ampton- row, 
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Richards, Faraday House. Southampton-row, W. C.; H. W. Richardson, 
75, Tressillian- road, Brocklev, S. E.; .J. II. Rickie, Manor House, 
Newnham, Gloucestershire; R. C. Rigby. Berkeley Cottage. Bushey 


Heath, Herts; C. Rissik, 39, White-street, Partick, Glasgow; 
Н. R. Rivers-Moore, 37, Kempsford - gardens, Earl's Court, 
S. W.; J. J. Roberts, Pwll Callod, Ruthin, North Wales; 
J. A. Rugerom, Irish Town, Gibraltar: N C. J. 
Saunders, 33, Henrietta - street. Old = Trafford, Manchester ; 


C. A. Schurr, Hexham Lodge, New Barnet; M. I. L. Smith. 2, 
Harlaw.plaee, Inverurie, Aberdeenshire; L. В. Sparks, Natalia, 
7, Corfton-road, Ealing, W.; E. D. Spencer, 10, Rusholine- place, 
Rusholme, Manchester; R. W. Stanners, Faraday House, South- 
ampton-row, W. C.; J. P. Stockbridge, 29. Eldon-street, Barras 
Bridge, Newcastle-on-Tyne; A. Sutherland, 12, Regent Park-terrace, 
Strathbungo, Glasgow; A. S. Talbot, 4, Lime-grove. Pultaney-road, 
Bath; W. S. Thorn, 4, Buckingham-mansions, West End-lane, X. W.;: 
Н. R. Tidswell, 22. Henry-street, Bolton: F. E. Tillev, 60. Seymour- 
prove, Old Trafford, Manchester; H. C. C. Tutnell, Widford Rectory, 
Chelmsford ; W. L. Upson, 8, Bloomsbury-place, W. C.; C. H. Vora, 
9, Sylvan-yrove, Nelson-street, Manchester; T. Walmsley, Electric 
Light Station, Richmond, Surrey: S. 5. A. Watkins, 49, Bishop's- 
mansions, Fulham, S.W.; A. Weiss, 394, City-road, E.C.; C. G. 
Wilcox, 8, Park-road, Eufield Wash, Middlesex; C. K. Wise, 4, 
Roeland-street, Cape Town; R. D. Wolfgang, Chief Engincer's Office, 
G.P.O., Cape Томи; W. Н. Wood, 13, Arthur-terrace, Antrim-road, 
Belfast ; R. Yorke, 1, Gordon-mansions, Gower-street, W.C. 


PERSONAL. 


Mr. Charles Bright. F. R. S. E., M. I. E. E., lectured on the 17th inst. 
at the Royal Artillery Institution, Woolwich, on Submarine 
Telegraphy.” 

The West Ham Electric Lighting and Tramways Committee have 
recommended that the salary of Mr. H. H. Holmes, superintendent 
of the sales department. be increased from 42s. to 55s. per week. 

Mr. R. Withycombe has resigned his position as general engineering 
assistant at the West Ham electricity works, and the tramways 
manager has been empowered to take steps to fill the vacancy at a 
commencing salary of £150 per annum. 

Mr. R. W. Willis, hon. secretary of the Manchester Students’ 
Section of the Institution of Electrical Engineers. has had to resign 
his position on account of having obtained an appointment with tlie 
Perth Corporation. Mr. L. H. A. Carr, of 60, Sevmour-grove, Old 
Tratford, Manchester, has kindly undertaken the duties. 

It is with the greatest pleasure we record the entrance of ability 
into the ranks of consulting engineers. When Mr. Snell left Sunder- 
land to enter into partnership with Mr. Moore-Ede as consultants, the 
ranks of the profession were strengthened. Among the first to engage 
the services of the firm is the city of Dundee, which has sought a 
report upon the proposed extensions and improvements of its electric 
lighting system. We congratulate Dundee, and are quite sure that 
the report will embody the results of wide experience and the most 
recent knowledge upon the work it proposes to undertake, 

The third annual stat! dinner of the Anchor Cable Co. was held on 
Saturday, Jan. 12. 1907, ut the Co-operative Hall, Leigh Mr. H. R. 
Garrard (works manager! occupied the chair, Twenty-five persons sat 
down to dinner. During the evening letters apologisiug for inability 
to be present were read from Mr. J. O. Callender and Mr. T. Petersen. 
After dinner songs were rendered by the members of the staff, and the 
following were among the toasts honoured: “ Mr. T. O. Callender and 
the Parent Company,” The Anchor Cable Co.,“ “ Mr. J. O. Callender 
and Mr. T. Petersen.” An enjoyable evening was spent. 

The stall of the Adans Manufacturing Co. gave a Bohemian concert 

at the Central Restaurant, Bedford. on Friday evening last. About 
25 members of the London staff joined their co-workers at Bedford. for 
the occasion, and the atlair was considered such a brilliant success and 
5 occasion that there are alread plans afoot ſor the estab- 
ishment of a permanent social and entertainment organisation among 
the Adams stall. Messrs. E. C. Mockett, A. E. Ralph. H. H. 
Markham, and J. T. Mould in humorous songs and recitations 
furnished much fun, and a great deal of unsuspected talent was dis- 
played by the various young ladies of the statt, and the serious side of 
the programme which was provided by them was really excellent. 
Mr. Adams presided, and he was enthusiastically thanked by Mr. 
A. B. Rigby on behalf of the company present. The entertainment 
closed with a topical song in which works, office, and the heads of the 
various departments all came in for their share of hits and grinds. and 
which created great merriment and much applause. 


THE ELECTRICAL ENGINEERS, R.E. (VOLS.). 


Orders for week ending Friday, Feb. 1. 
MON DAY, Jax. 28.— A Coy.--Reeruits' infantry drill, 6 p.m. 
Technical instruction, 7 p.m. 
Trespay, JAX. 29. --" B Соу, — Recruits’ infantry drill 6 p.m. 
Technical instruction, 7 p.m. 
Medical examination recruits, 
to 8 p.m. 
WEDNESDAY, JAN. 30. —' A Badge examination, 
THURSDAY, JAN. d1.— C" Соу. —Technical instruction, 7 p.m. 
Fripay, Fern. 1. D" Coy.--Reerwits’ infantry drill. 6 p.m. 
Technical instruction, 7 p.m. 
Милки C. DOMBLE, 
Captain R.E. and Adjt. E. E. R. E. (Vols., 


6.50 
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LEGAL INTELLIGENCE. 


THEFT OF ELECTRIC FITTINGS. 


Thomas Young, described as an electrician, was charged betore Mr. 
Curtis Bennett on Saturday with stealing a quantity of electric light 
fittings from his employer, Mr. William Seymour, electrician, of 
Eliis-street, Sloane-square, S.W. The prosecutor said that the 
prisoner had been in his employ about a month, and during that time 
fittings were constantly being-missed from the workshop. The witness 
taxed Young on the previous day with robhing him, and said that he 
would give him an hour or two to bring back what he had stolen. 
The prisoner went home, and after au interval of two hours returned 
with a number of electrical fittings worth about £7. The witness. 
being convinced that the property restored did not represent what had 
heen taken, handed the prisoner over to the police. A police otficer 
deposed that on n search of the prisoner's lodgings new electrical tittings 
valued about £30 were found, The prosecutor was able to identify a 
portion as having been stolen from his workshop. Prisoner, who had 
a bad record, was remanded in custody. 


DUDLEY TRAMWAY CO.'S APPEAL. 


The Dudley, Stourbridge, and District Electric Traction Co. applied 
at the Dudley County Court on the 17th inst. in respect of a case in 
which, at that court on Dec. 11 last, a jury awarded to Henry 
Darby £21 damages sustained through the alleged negligence of one of 
the company's drivers. The action arose out of a collision at 
Netherton on Sept. 6, which resulted in one of plaintif's horses being 
killed, another injured, and damage to his brake. 

Counsel for the company stated that when the jury gave a verdict 
for the plaintiff for £21 he at once applied for a new trial by a fresh 
jury, on the ground that the decision was against the weight of 
evidence, and this was granted by his Honour Judge Howard Smith, 
who fixed that day for the rehearing of the сазе. Plaintitl, however, 
did not appear, and counsel produced for his Honour's iuspection a 
letter he had received. from the рап в solicitor, In the zireum- 
stances he asked that judgment should be given for the company with- 
out costs, and that his Honour should. mike an order for the damages 
and costs to be repaid out of the court to the company. 

The application was granted. 


POST OFFICE TELEPHONE AGREEMENTS. 


In the City of London Court on Friday last, before his Honour 
Judge Lumley Smith, K.C.. an action was brought by his Majesty's 
Postmaster-General against Mr. Francis C. Nash to recover the sum of 
£7. 9s. 9d. for telephone charges due in advance. 

Defendant complained that the Postmaster-General had prevented 
him having the service that he was being sued for, as he had been 
disconnected. 

The Post Office representative said the defendant still had the 
machine. It was only the service he was deprived of. 

JUDGE LUMLEY SMITH, K.C., said : Under the old law of landlord 
апа tenant, if a tenant is evicted by his landlord, that stops the rent, 
you know, for that quarter, because he is evicted. 1 should be rather 
curious to see if that would be a defence, seeing that the rent is payable 
in advance, and that you have cut him off soon after the second year 
started. 

Counsel urged that it would be a defence. 

It was pointed out, on the other hand, that under the agreement the 
Postinaster-General was quite entitled to take the steps whieh lad 
been done. 

Jepet LeMeLey Smitu said he felt he must give judgment for the 
Post master-General, with costs, but the defendant would have every 
opportunity to appeal. 


COMPANIES’ MEETINGS AND REPORTS. 


BUENOS AYRES TRAMWAYS. 


A special meeting of the Buenos Ayres Grand National Tramways 
Co. was held on the 17th inst., Mr. J. I. Courtenay presiding. 

The CHAIRMAN moved the confirmation of the tollowing resolution 
Which was passed on 2nd inst.: “That the regulations contained in 
the printed document submitted to the meeting, and. for the purpose 
of identification subseribed by the chairman thercot, be and the sane 
are hereby approved, and that such regulations be and they are hereby 
adopted as the regulations of the Company to the exclusion of all. the 
existing regulations thereof.“ 

Dr. Harris seconded the motion, which was duly carried. 


KENT ELECTRIC POWER. 


The anuual mecting of the Kent Electric Power Co. was held on the 
15th inst., Mr. G. H. Brougham Glasier being in the chair. 

In moving the adoption ot the report, the CitAIRMAN said the balance- 
sheet showed a net revenue loss of £78. The reduction in the price of 
current. had led to an increase in the amount of energy consumed. 
Mains had been laid with a view to the commencement of a supply 
in the Strood rural area, and an agreement had been entered into with 
the Bromley Kent) Electrie Light and Power Co. for the coninence- 
ment of a supply in the Bromley rural district, while negotiations were 
in progress with the South Metropolitan Co. for à supply in the 
Mottingham area, The Kent Electric Power Syndicate had arranged, 


et the myuest of this company, to carry out the electric lighting 
ма ation at Sevenoaks at an estimated cost of between £10,000 and 
LILU. A report by the engineers on the Company's position stated 
vatis the close of the present vear there should he à Kross revenue 
l 000 per annum, which, after deducting outgoings and debenture 
ew terest, Would leave about £3,000 available for depreciation and 
te bad It was further pointed out that, with the extension of the 
maneup the Medway, and the installation of further machinery, the 
net гезен ле should be about. £20,000 а year. 

Мг J. Р. Алын seconded the motion, which was unanimously 
Mod fo, 


METROPOLITAN RAILWAY. 


The report of the Metropolitan Railway Co. for the half-year ended 
Tee Il. 1900, states that the total receipts for the half-year (deduct- 
iz this Companys proportion of the revenne of the Сиу lines and 
evenseous have been £545,875 and the expenses £197,873, leaving a 
pr otot 6140.092. Reeeipts show a decrease of £100,467 and expenses 
of £17 077, as compared with the corresponding half of 1905. The 
net revente account, after providing for interest upon the delenture 
staks and other fixed. charges and dividends upon preference 
stehu shows a balana of £20,152 available for dividend upon the 
нату stach, The directors. aceordiugly recommend а dide on 
Un in linary stock forthe past. half-vear at. the rate of 108. per cent. 
per annum, carrying forward the balance of £5,822 to next half-vear's 
iv entità The accounts compare with a period prior to the opening 
ofthe new Great Central and Great Western joint line und the cou- 
Fendt din ien of put of the Great Central Co.'s trathe from the 
М. ран system, and the falling off in revenue is due partly to 
s сачы ard partly to the increased competition of the motor 
statuses, The Surplus Lands Committee announce that the 
Aridend on the surplus lauds stock for the past half-year will 
"© V the mte of £2. 15s. per cent. per annum. Considerable 
poco has ben made dming the half-vear with the scheme of 
ec auen undertaken. some time аро, and it is now practically 
ac piteli, AN the trains passing through the tunnel section. of the 
war borth of Baker-street are worked. by electricity. The Hammer- 
vot aod City and Addison-road) services аге now worked by electric 
tena and the whole of the passenger trains on the Inner Circle are 
Ае Cy that power, with the exception of a few between. Praed- 
stowt Junction and Aldgate belonging to the Great Western Co., 
eu n Wi be worked by electricity in the course of a short time. 
t.. ie nts are berm made with a system of automatic signalling, 
чбек. af sue fal. will admit of more trains being worked over the 
172 Cun than has been possible under the old arrangements, and so 

амт eating power of the line. The competition of the motor 
houses continues to make an appreciable ditlerence. in the Com- 
pans 6 паће, particularly on the St. John's Wood line. These motor 
. 1.4: : м an eteet subsidised by the local authorities, inasmuch as 

r qay nothing for the use of the roads nor in respect of rates 
etr; in se far as their stables are coneerned. Plans have been 
наг and arrangements made for extensive alterations at Baker- 
vart Station, including the eonneeting of the St. John's Wood 
Pye * fh the Toner Girele, in order to aduat of a through service 
to otras being worked between the stations marth of Baker street 
ed te City. It is proposed to devote an amount of £22,C00 

vod fron the contractors for the power station at. Neasden, in 
нб ofa Gaun made upon them by the Company, to the forma- 
fom fad pto aton and renewal fund tor tlie electrical plant and the 
саб oong stock. The number of pissengets carried during 1906 was 
v MV. C. an dberetse ol 2 620,190. The accounts of the Surplus 
Par ds Conga tte fer the hait vear ended Doc; 51 last show that the 
Boa, мур] bas amounted. to £40.422, and the outgoings and 
“мөс, to £4008, leaving, with the balance brought from last half- 
tear 230 541 ajadiable for dividend. This will adimtof a dividend at 
пета „ £2 15« percent perannum upon the surplus lends stock, 
vn org forward апе of £229. Sales have been etf eted during the 
utvar to tor amt of 219.220 and reinvestments of the money 
ete aus. Fourteen properties —110. private houses and 
tony oy sS pi rulses—ale vacant. representing £1.215 per annum 
goto Tots tne last vear the unlet properties were of the value 
' £i 2-2 pet annum. The committee regret to have to report the 
бшу эп, owt te glb-dealth, of Mr. II. W. Jones, one of the 
& dore ['. g the appeintuient by the stockholders of an auditor 
.. „ pua of this vent] onan. the comuuttee have had the accounts 
ett dus Me J. Gatten Bright, A.C.A.. in conjun tion with the 
боб раба other auditor, Mr. L. B. Warmington. 


CITY AND SOUTH LONDON RAILWAY. 


Te „ine of the City and South London. Кайхау Со, for the 
etar oed d Phe. 31 last, to be submitted at tlie meeting on the 
2 oust, states that the receipts from all sources. for the past half- 
бы еб ачан to £77.121. and the cost of working has been 
£55 „D teasing a petit of £31,385. Inclusive. ot. the balance 
Zotderwand the net revenue account shows ап aggregate total of 

2 . LX) Аз: quaking provision for the debenture stock interest, 
Poe Graf): to the renewal fund of 51.500, a balance remains 
ea o8 e dot dividend of £33,571. Out of this sum the directors 
„ % thar the full dividend of 5 per cent. per annum be paid 
De pripne steks, 1891. 1896, aud 1901, and that a dividend 
tto жаб ol 2 per cont. per annum be paid upon the consolidated 
бошу бы for the lait year, leaving a balance of £2,521 to be 
ett ferwack The revit of the halt-veat’s working enables the 
tee 0$ tae opes tend а dividend on the ordinary stock at the rate 
4 yer cout ger annum, as against 14 tor the corresponding 
teat. The average dividend for 1906 is thus £2. 2s. 6d. 

eo cnn T I tes made by the contractors in regard to the 
Paste ». Dine has heen very satisfactory, and the electric 


e” a at 
Pa 
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Set the lifts and the new rolling.stock ure also well 
advanced, and it is anticipated that the extension to Euston 
will be opened for traffic. some time io March, As to. the 
Stockwell sidings, the engineers report. that. this. important work 
is nearly completed. These sidings will atford айо] facilities for 
dealing with the increased traffic resulting from the opening of the 
extension, The subway communication at the Elephant and Castle 
station of this Company with that of the Biker-strect and Waterloo 
Co. was opened on Ang. 10 last. The advantages of this connection 
have been increasingly appreciated by the travelling public. Negotia- 
tions are in progress for throngh bookings between the Company's line 
and suburban stations of the London and North-Western Railway, 
Midland Railway. and Great Northern Railway, also with the Great 
Northern, Piccadilly. and Brompton and the Charing Cross, Euston, 
and Hampstead Railways, The Board, after mature consideration, 
decided on making a public issue of £150,000 5 рег cent. preference 
stock, 1903, offering the stockholders in the Company a preferential 
allotment. The stock was well over-subseribed, and it is gratifving to 
announce that one-third of the amount was applied for and allotted to 
existing stockholders, The issue of further capital to meet the 
requirements for completing and equipping the Euston extension and 
the sidings at Stockwell is receiving consideration, 


EASTERN TELEGRAPH. 


The report of the Eastern Telegraph Co. for the half-y ar. ended 
Sept. 30, 1906, states that the revenne for the period amounted to 
£557,515, from which are deducted £195,604 for the ordinary ex penses 
and £57,628 for expenditure relating to maintenance of eables, 
depreciation of spare cable. sundry differences in exchange, and 
income tax pavable abroad, leaving a balance of £3503.281, to which 
is added £2 267 brought from the preceding half-vear, making a total 
available halance of £306,549. After providing for income tax 
payable in England, interest on mortgage debenture stock, and for 
two quarterly dividends on the preference stock, which in all absorb 
£82.459, there remains a balance of £224,089, out of which the 
directors have placed £7.000 to reserve fund for maintenance ships, 
and have allocated £100.000 to meet the two interim dividends of 
1j per cent, cach on the ordinary stock, the balance of £117,089 being 
carried. forward, With the object of facilitating the settlement of 
accounts under the numerous tratie arrangements which exist with 
the various Government adininistrations and telegraph companies, the 
directors have decided in future to make up the accounts of the Com 
pany to June 30 and Dec; 31 of each year, instead of Sept. 50 and 
Mareh 31 as formerly, Consequently a balance sheet will be prepared 
as at Dec. 31, 1906, which will be submitted te salads at a 
general meeting to be held in May next. when the final dividend and 
bonus, hitherto paid in July, will be proposed and рай, 


DIRECT UNITED STATES CABLE. 


The report of the Direct United States Cible Co. for the six months 
ended Dee. 31 last, to be presented at the aneeting on the 29th inst., 
states that the lialf-vear's revenue, alter deducting out payments, 
amounted to £60.379, as compared wich £56,553 lor the corresponding 
period of 1905, showing a ditlereuce of £4,026 in favour of the halt- 
year under review. The working and other expenses for the same 
period, including Income tax. but exeiusive of cost. of cable main- 
tenance, amounted to £25,330. leaving a balance of £34,999 as the 
net profit, making, with £6 516 brought forward, a total of £41,315, 
For the corresponding period of 1905 the working expenses aud other 
piviments ашон Я to £23 299. Interim dividends of 45. per share 
fur the quarter ended Sept. 30, 1906 ‘puid Oct. 26, 1906 , and of 4s. 
per share tor the quarter ended Dec. 51. 1906 / payable Jau. 31, 1907), 
| 


together amounting to £24,284, Imve been declared, and tlie balance 
of £17.031 on the revenue account, has been carried forward. The 
reserve fund account. has been debited with £2.805 for the cost of 
cable maintenance, and after being credited with interest on the 
investments aud profit. on sale of securities, the balance now amounts 


to £509 995. 


NEW COMPANIES REGISTERED. 


Saldanha Bay Harbour and Railway Co. Limited. — Regis 
tered Jan. 11 by Burn and Berridge, 11, Old Broad-street, E. C. 
Capital, £157.500 in 150,000 ordinary shares of SI each and 150,000 
deterred shares of 18. cach. Objects: to acquire the busiuess and 
assets of the Saldanha Bay Harbour aud Estate Co., of Cape Town, 
Including its freehold property and the right to continue the Bills 
before the Cape Parliament tor the construction of harbour works at 
Saldanta Bay and of a railway from the harbour to Porterville-road ; 
to construct railways, tramways, waterworks, aud. electric lighting 
and supply stations; to adopt an agreement with J. Dykes, ete, 
Registered otfice : 20, Copthall-avenne, E. C. 


Liens Registered. 


Electric Vehicles Devclopment Co. Limitcd (London) - 
Issue on Jan. 10 ot. £200 4 per cent. debentures, part of series created 
Sept. 26, 1900, to secure. not more than £3,000. Charged on the 
company’s undertaking and property, present and future, including 

| uncalled capital. No trustees, Total amount previously issued of 
| same series, £1.410, 


|. Bermondsey. — Tenders are invited for the supply of are lamp 
carbons, cables, meters, and accessories for the electricity works for 
i опе year, Tenders hy Feb. 6, 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


Sydney.—The Postmaster-General invites tenders for copper wire. 
Tenders by March 6. 

Rathmines.—The Urban District Council invite tenders for lamps, 
carbons, and stores. Tenders by Jan. 30. 

Adelaide.—The Postmaster-General invites tenders for telephone 
and telegraph material. Tenders by March 6. 

Edinburgh.—Tenders are invited for (Specification 19) condensing 
plant. "Tenders to the Town Clerk by Feb. 18. 

Eastbourne.—The Corporation invite tenders for steam turbo- 
alternator and condensing plant. Tenders by Fel. 11. 

Copenhagen.—Tenders are invited for the supply of motor-driven 
pumps for the Governnient Railways. Tenders by Feb. 11. 


Dewsbury.—The Corporation invite tenders for the sale of 200 
„Reason demand indicators. Tenders by Feb. 5. See advertisement. 


Hereford.—The Corporation invite tenders for extensions to the 
electricity station. Particulars from the City Engineer. Tenders һу 
Feb. 11. 

Wigan.—Tenders are invited for the supply and erection of various 
plant. Tenders to the Town Clerk by Feb. 11. See advertisement in 
last issue. 

Madrid.—-The Public Works Department invite offers for the con- 
cession for the electric tramways, Mercado de Los Mostenses. Tenders 
by Feb. 7. 

Madrid.—The Public Works Department invite tenders for the 
construction of an electric tramway at Vigo. Deposit £140. Tenders 
by Feb. 18. 

Leith.—T!e Corporation invite tenders for the supply of one 
600-kw. steam dynamo and one water-tube boiler. Tenders by Feb. 6. 
Sce advertisement. 

Versailles.—The Prefecture de Scine et Oise invite offers for the 
concession for tramway from Montmorency to Enghein and St. Gratien. 
Tenders by Jan. 31. 

Bridlington.—Tenders are invited for wiring the new theatre at 
the spa and gardens. Specification on application to Mr. H. Hague, 
manager. See advertisement. М 

Salford.—Tenders are invited for the supply оѓ a motor аё Pendle- 
bury generating station. Particulars from the Borough Electrical 
Engin»er. Tenders by Feb. 9. 

Bolfást,—Tenders are invited for the supply of boilers and boiler- 
house plant for the electricity department. Particulars from the City 
Electrical Engineer. Tenders by Feb. 11. à 


Barking Town.—The Urban District Council invite tenders for the 
construction of light railways. Tenders,to the Chairman of the Elec- 
tricity and Tramways Conimittee by noon on Jan. 29. 


Manchester.—The Corporation invite tenders for iron and metal 
work for the electric car depót at Chorlton-road. Tenders to the 
General Manager of the Tramways Department by Feb. 4. 


Reykjavik (Iceland).—The Town Council invite offers for the 
concession of supplying the town with gas and electricity. Particulars 
- from Sheriff Danielsson, Reykjavik, Iceland. Tenders by March 31. 


Plymouth.—The Corporation Electricity Department invite tenders 
for arc lamp carbons, electricity meters, transformers, paper-insulated 
cable, incandescent n-antles, lubricating oils, ete. Tenders by Jan. 31. 


Madrid.—The Public Works Department invite tenders for the 
construction of electric tramways in Barcelona. Particulars from the 
.Direccion de Obras Publicas, Ministerio de Fomento. Tenders by 
March 11. 


Hammersmith.—The Dorouglr Council invites tenders for the 
supply of stores for the period of 12 months ended March 31, 1908, 
for the electricity department. Tenders by 4 p.m. on Feb. 6. See 
advertisement. 


Dublin.—The Dublin Port and Docks Board invite tenders for the 
supply of electrical pumping machinery for their graving dock. 
‘lenders to the Secretary, Port and Docks Office, Westinoreland-street, 
Dublin, by Jan. 29. 

Coventry.—Tenders are invited for the supply of coal to tlie elec- 
tricity works, Sandy-lane, until Oct. 31, 1907. Tenders to the 
Electric Light Committee, and delivered to the Town Clerk, 10, Hay- 
lane, Coventry, by Jan. 26. 


Sheffield.—The Tramways Committee invite tenders for the supply 
of storés including electrical supplies and fittings, car fittings, over- 
head line material, etc. Particulars from the General Manager, to 
whom tenders must be delivered by 11 a.ni. on Feb. 6. 


Middleton (Lancs.).—The Corporation invite tenders for the 
supply of about 3,000 tons of engine coal, to be delivered at the 
electricity works during ensuing three months. Particulars from the 
Borough Electrical Engineer. ‘Tenders to Town Clerk by Feb. 12. 


Newport (Mon.).—The Guardiaus invite tenders for installing 
electric light at Springfield House (adjoining the workhouse). Forms 
of tender may be obtained at the Union Offices, Queen’s-hill, Newport, 
and mast be returned to Mr. Ithel Thomas, clerk to the Guardians, by 
Jan. д}. 

Warrington.—Tenders are invited for the following: (1) cables 
(paper insulated) ; (2) main switchboard feeder panel ; (3) 12 months’ 
supply of transformers, for the Electricity Committee. Tenders to 
the Chairman of the Electricity and Tramways Committee, Town 
Hall, Warrington, by 12 noon on Jan. 28. 

London, 8.W.—The National Electric Construction Co., Queen 
Anue's-chambers, Westminster, S. W., invite tenders for the supply 
of about 970 tramway poles, bases, brackets, etc., for the Rhondda 
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Valley tramways. Firms desiring to tender can obtain specification 
and particulars at the offices of the Company. 

Clatterbridge (Cheshire).— Tenders are invited for supplying and 
fixing mains and wiring, ete., for electric light at the ‘hospital for 
infectious diseases at Clatterbridge, for the Wirral Joint Hospital 
Board. Specifications may be obtained of Mr. J. E. S. Ollive, clerk, 
54, Hamilton-street, Birkenhead, and must he returned to him by 
noon on Jan. 26. 


Halifax.—The Corporation invite tenders, among other stores and 
materials, for the following required by the Tramways Department 
during 12 months ended March 31, 1908 : trolley poles, wheels, ete.; 
lamps, lighting, fittings, etc.; arniature repairing and insulating 
material. Specification, ete., may be obtained on application at the 
General Manager's Office, Skircoat-road, Halifax. Tenders by Feb. 1. 

Derby.—The Tramways Committee invite tenders for the supply 
and delivery of materials and construction of works in connection with 
the permanent way and electrical equipment of a portion of their 
authorised electric tramways. The length of the route is about two 
miles, or, reduced to single line, about 34 miles. The work will be 
let in one contract—(Contract No. Q. Plans, ete., may be obtained 
on application to Mr. John Ward, M. I. C. E., borough surveyor and 
engineer. Tenders to the Town Clerk by 9 a.m. on Jan. 29. 

London, 8.W.—The London County Council invite tenders for the 
roadwork and platelaying required for the construction for electric 
traction on the conduit system of the authorised tramways in Tooting 
High-street, Mitcham-road, and fron: Goose Green to Peckham, and 
for the reconstruction of the existing tramways in South Lambeth- 
road and Stockwell-road, from Vauxhall Station to Brixton-road. The 
total length of the above-mentioned lines is about 72 miles of single 
track. Fenders by 10 a.m. on Feb. 12. 


Wembley (Middlesex). —The Light Railways and Tramways Com- 
mittee of the Middlesex County Council invite tenders for the construc- 
tion of about 1 mile 2 furlongs 5 ahains of double track (with road 
widenings) for electric traction along the Harrow-road, Wembley. 
Plans, specifications of works, and conditions of contract may be seen 
and forms of tender, with bills of quantities, obtained at the offices of 
Мг. H. T. Wakelam, M. I. C. E., county engineer, Middlesex Guildhall, 
Westminster, S.W., on and after Jan. 21, on payment of £5. Se., 
which will be returned on receipt of a bona fide tender. Tenders to 
Sir Richard Nicholson, Middlesex Guildhall, by 12 noon on Feb. 13. 


Willesden, eto. —Tenders are invited for the construction of about 
2 miles 1 furlong 6 chains of double track (including the demolition of 
the existing bridge and the erection of a new steel girder bridge 4511. 
wide between parapets and 225ft. long, in tive spans, across the London 
and North- Western main line at Willesden Junction, with new abut- 
ments and approaches, and also other extensive road and bridge 
widenings) for electric traction along Old Oak.lane, Victoria-roud. 
Horn-lane, etc.. in the parishes of Willesden and Acton, for the Light 
Railways and Tramways Committee of the Middlesex County Council. 
Tenders by 12 noon on Feb. 13. 


RESULTS OF TENDERS. 


Southampton Dooks.—An order has been placed with Johnson 
and Phillips for snpplying and erecting cables and boxes for tbe 
coaling jetty. 

Leyton.—The Urban District Council have accepted the tender о! 
Buck and Hickman, Whitechapel-road, E., at £35, tor the supply ofa 
5-hi. p. direct current electric motor. 

Belfast. The Corporation have accepted the tender of Willans and 
Robinson, at £14,356, for two 1,000-kw. turbo-dynamos ; also of the 
same firm for condensing plant at £3,191. 9s. 

London.—The London County Council have accepted the tender 
of C. Wall, Limited, London, at £25,000, for the erection of the 
Holloway (Pemberton-gardens) tramway car-shed (to accommodate 
528 cars). 


WalsalL—The Corporation have accepted the tender of the British 
Thomson-Houston Co., of Rugby, tor the supply of forged steel G.E. 
pinions ; and that of Peace and Co., of Wednesbury, for trolley wheels 
during 1907. 


Shanghai-Nanking Вахау. — М: 15. D. Santoni and Co. (1906), 
Limited, have just obtained, in open competition, the contract for the 
supply of 100 of their **Santoni" flame and enclosed arc lamps, with 
all poles and accessories. Amount of contract £1,444. 7s. 5d. 

West Ham.—The Electric Lighting and Tramways Committee ot 
the West Ham Corporation have agreed to place with the General 
Electric Co. an order for converting one of the existing 600-kw. 
Ferranti sets to two-phase for the sum of £827. The committee 
recommend that the order for the second turbu-generator be placed 
with Willans and Robinson, subject to the sanctioning of a loan, for 
the estimated cost of £8,300. 

London.—The London County Council have received the following 
tenders for roadwork and plateluying in connection with the recon- 
struction of tramways in Holloway-road, Hackney-road, City-road, 
and Bow-road : 


Dick, Kerr, and Co., London nnn . £93,115 12 11 
J. Mowlem and Co., Londůon eene 102.989 О 0 
R. W. Blackwell and Co., London ........................ 104,314 0 0 
W. Manders, ern URS OR ee н. 106095 3 9 
J. G. White and Co., London .. ce css 108,324 1 0 
W. Griffiths and Co., London eren 114.506 0 0 
British Electric Equipment Co., London 120,000 O 0 


Chief engineer’s estimate, S107, 780. Recommended for acceptance. 

Loughborough.—The following orders have been placed with the 
Brush Electrical Engineering Co.: P. J. Mitchell, Westminster, 
200-kw. turbo-alternator ; Dunlop Rubber Co., Birmingham, 500- kw. 
Brush-Faleon steam dynamo (repeat order); Yarmouth Corporation, 
four double-deck completely-cquipped cars; Accrington Corporation, 
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19 -iupletciv-equipped tramcar and overhead line equipment: Bruce 
bees and Со. for Shanghai), 28 cars aud trucks (extension order). 

Leadon. Thie following tenders have been received by the London 
Connty Council for supply of bull-leaded. rails for the Holloway car- 
aed: 


Buckow, Vauban, and Co.* ................................. £1.615 10 6 

Paud We ern,. iura a e as dee Us 1.609 0 2 

Barrow Hetiatite Steel Ccooooo dd 1,613 10 8 

Camibell Lard, ,... rtr Use воан 1,670 17 6 
* Recommended for acceptance. 

Leméem. — The London County Council have received the 


t P ouing tenders for the supply and delivery of (1) track rails and 
fastenings, etc., and (2) slot rails and conductor tee rails to be used 
foc the construction. or reconstruction for electric traction of further 
portions of the Council's tramways: 

(1) Tenders for track rails, eto. 


F. Le Bas and Co., London (incompleto).................. 227.240 5 0 
// oem 28.026 10 0 
W Scott, Limited, Le dll33nza . . . . 29,919 0 0 
Boickow, Vaughan, and Co., Middlesbrough? )... 51,250 16 0 
Barrow Hematite Steel Co., London 31,965 10 O 
P. and W. MacLellan, GlaagoaCC.Wwwwddͥo wm... ͥ 32,758 2 6 
Stee). Peech, and Tozer, Sheffield 35,675 10 0 


Chief engineer's estimate, £25, 907. 
2) Tenders for slot rails and conductor tee rails. 


E Le das апа d ы асаа АЙЫЗ 20,877 10 0 
P. апа W. MacLellan .......................................... 20,995 510 
Fredingbam: Iron and Steel Co., near Doncaster*. ...... 25047 0 0 
B. kos, Vaughan, and Coo 25,651 5 0 
Wc ы Ж ООО ОУ y ТО 26,087 10 0 
Barrow Hematite Steel CO......e.ssesssesesessseseososseeesese 26,658 15 O 


Coe engineer's estimate, £19,310. * Recommended for acceptance. 


BUSINESS NOTES. 


TRACTION. 


Manchester-Oldham.—The service of through cars between these 
towns was inaugurated on Tuesday. 

Glaegow.—The Council have decided to have 100 additional cars 
сш —70 covered and 30 uncovered. 

Geneva. —The traffic receipts of the Genova Tramways Co. for the 
mort of December, 1906, 4niounted. to £9,008, an increase on 1905 
of £287. 

Dudley.—' The service of electric tramcars between Dudley and 
Titono was opened last Saturday. With the opening of this line 
there are pow even district electric tramway lines converging on 
Doi y. 

WaisalL-—Tle Tramways Committee have deferred the considera- 
ten of the question whether the Corporation should extend their system 
frm the Bell Inn, at Great Barr, to the Scott Arms, which they аге 
astherised to do by the Walsall Corporation Act, 1900, for a further 
persi of three months. 

Exeter.—It is anticipated that the profits of the Exeter tramways 
f the past year will permit of another £500 being appropriated to 
the renef of the rates in the ensuing municipal year, and that a sum 
in excess of the £1,000 carried to the reserve fund in March last will 
^w similariv allocated this year. 

St. Petersburg.—PMr. Blackburn, car-works superintendent of the 
be fast city tramways, has received a communication from St. Peters- 
Late asking him to supply to the City Tramways Commission there a 
fui. and detailed desemption of the methods which he introduced in 
be fast for the successful training of motormen and conductors. 

Lendon Railway.—The directors of the Central London 
E. vx have declared a dividend at the rate of 4 рег cent. per annum 

t re ordinary and preferred stocks for the half-vear ended Dec. 31 
ast. and on the eae stock of 4 per cent. for the year ended 
[me last: £10,000 is added to the reserve and £14,608 carried 
forward. 

Damages for Cellision. —At Bow last Friday William Dellow 
otaned £5 damages, with costs, from the West Ham Corporation for 
tines sustained in a collision between an electric car and his van. 
F. e the defence it was stated that the car was only going at the rate 
of fer от tive miles an hour, whereas a witness for the plaintiff said 
И жаа Nang 12 to 15 miles. 

Wewecastie-onm-Tyne.—A meeting of the ratepayers was held last 
week for the purpose of considering the question of promoting a Bill 
it Piri. during the forthcoming session for the purpose (among 
oer thingy, of enabling the Corporation to construct and work addi- 
t nal tramways in the city. the meeting sanctioned the scheme, 
Bh wil; eost about £22,800. 

Overhead .— The accounts of this company 
бт te pat half year show an available balance of £8 598. 3s. 6d. 
T e directors have resolved to recommend payment of a dividend at 
the rate of 5 per cent. per annum on the 1892 preference shares and a 
f.l vear s dividend at the rate of 5 per cent. on the 1900 preference 
: oe Balance carried forward, £4,246. 9s. 6d., as against £3,784. 
в. 

East London Railway.—The directors of this company complain, 
à their annual report, of the loss in receipts, and the public incon- 
r. g. u caus] by the withdrawal of the trains of the Metropolitan 
Voieryround Railway from their line. They point out that the 
ation of the lessee 5 collectively in not providing funds for 
eectric installation, and as а corollary in permitting the suspension of 
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through working, is in direct opposition to the evidence us to the 
value of the railway as a connecting link between North and South 
given before parliamentary committees by their directors and chief 
otlicials in 1882. 

Tramways in the United Kingdom.—The Board of Trade have 
issued the annual return of capital and traffic for 1905-6 of the tram- 
ways and light railways (street and road? of the United Kingdom. 
Last year the route mileage open of electric line was 1.994 miles out 
of 2,240. The mileage not worked by electric traction has diminished 
from 337 miles to 246 miles. The number of undertakings belonging 
to local authorities (175 out of 312) has increased by one; and the 
nuniber belonging to other parties has diminished from 146 to 157— 
as regards seven by absorption into the undertakings of local 
authorities, Local authorities who work as well as own their 
tramway undertakings have made а net profit of £2 529,752 on the 
year's tratlic, out of which they have applied £663,336 towards the 
reduction of tramway debt und £205,981 in relief of rates, while 
carrying £623,617 to reserve and renewal funds. 

York.—The Yorkshire Observer reports that efforts are being made 
by the promoters of the York and District Tramways Bill to induce 
the Corporation to withdraw their meinorial against the Bill for non- 
compliance with the Standing Orders, which the Corporation decided 
to present a fortnight ago. They offer, if the memorial is withdrawn, 
to modify the Bill, making their acquisition of the existing tramways 
subject to an agreement with the Corporation without reference to the 
Board of Trade. provided the agreement is sealed in three montlis, if 
not then subject to arbitration. They also offer to insert a clause that 
new lines shall not be constructed until the old ones are purchased, 
and to strike out all words which would give then: the right to erect a 
generating station, or else to modify the wording so as to make the 
erection of a generating station subject to the unfettered consent of 
the Corporation. It is quite unlikely, says the Observer, that the 
Tramways Committee will consent to any withdrawal of the 
memorial. 

Leeds.—Some interesting statistics have been furnished by the 
Leeds city tramways department, which show that during 1906 the 
total receipts were £318,234, against £300,622 in the previous year, 
giving an increase of £17,612, equal to 5°35 per cent. The motor- 
omnibus receipts amounted to £631. The mileage during the 12 
months was 7,219,898, an increase of 200,586 Over 1905, when the 
total was 7,019,312. The percentage of increase was 2 85. The motor- 
omnibus mileage was 17,951. No fewer than 71.750, 380 passengers 
were carried, compared with 67,514,554 in the previous year, tlie 
increase of 4. 435, 996 being about iie to nine times the total popula- 
tion of the city. In the aggregate the population of Leeds was carried 
157 times over, as against 147 times over in 1905, this being a per- 
centage increase of 6:59. The receipts per car mile in 1906 were 
10:57d., against 10°27d. in the previous 12 months, being an increase 
of d. per car mile. or 2:92 per cent. The receipts per motor-'bus 
mile were 8:454. The amount in fares received per head of the popu- 
lation was 13s. 1144., against 13s. 2d. in 1905, an increase of 5:85 pet 
cent. 

Bradford.—N.arly two months ago an experiment was made 
at the Thornbury tramway shed with an invention for enabling 
tramcars to travel over tracks of varying gauges. The invention 
relates to an extensible axle truck, and has been patented by the 
manager of the Bradford city tramways (Mr. C. J. Spencer) and his 
assistunt (Mr. Dawson). Since that experiment, which was pronounced 
completely successful, à car has been built upon the uew kind of 
“truck,” and a trial run of the new car was made on Tuesday night. 
The feature of the new car is that the whecls are mounted on sliding 
sleeves, instead of rigidly on the axle. By unlocking the gear, the 
wheels accommodate themselves to the expanding or contracting lines 
at the junction of the systems. The trial was of an informal 
character, and only Mr. Spencer and Mr. J. B. Hamilton (manager of 
the Leeds city tramways) and members of their statis were on the car. 
Mr. Spencer and Mr. Hamilton declared themselves well satisfied with 
the way the machinery behaved. The car was run from Thornbury to 
Bradford and back from Bradford to Armley, afterwards returning to 
Thornbury, changing from one gauge to the other without anv 
trouble. The trial demonstrated the practicability of the methods 
adopted and it is hoped that in a short time a service of through cars 
will be running between the two cities. In the meantime, it will be 
necessary for terms to be arranged between the Leeds and Bradford 
Corporations, and for a number of cars to be built and fitted with the 
new gear. 


LIGHTING AND GENERAL. 


Belfast.—The electrical engineer has been permitted to proceed 
with an extension of the electric main in Smithfield. 

Acton.—An inquiry will be held on Feb. 1 into the application of 
the Council for sanction to borrow £20,000 for electric lighting. 

West Bromwich.—An inquiry will be held on Jan. 31 into the 
application of the Town Council for sanction to borrow £4,600 for 
their electricity undertaking. 

Worcester.—A Local Government Board inquiry will be held on 
Jan. 30 into the Council's application for sanction to a loan of £6,500 
for the electricity undertaking. 

Dinner.—The Sheffield Engineering Society will hold its biennial 
dinner on the 51st of this month. The guest of the evening will be 
Sir Alexander B. W. Kennedy. 

Fulham.—A proposal is now being considered by a special com- 
mittee of the Borough Council to establish a separate committee to 
control the electric light undertaking. 

Institution of Electrical Engineers.—The meeting of the 
Students’ Section arranged for Feb. 15 has been postponed to Feb. 20, 
the former date being Ash Wedneeday. 
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West Ham.—The engineer and staffs of the Corporation electricity 
supply department will hold their first annual dinner on Thursday, 
Feb. 7, in the Liverpool-street Hotel, London, Е.С. 


Whitby.—A Local Government Board inquiry has been held at 
Flowergate into an application by the Whitby Urban District Council 
for sanction to the borrowing of £250 for the purposes of electric 
lighting. 

Sunderland.—The Town Council have decided to adopt the scheme 
of extensions at the Hylton-road power station disclosed in our issue 
of Jan. d. The extensions involve the installation of a 2.000-kw. 
steam-turbine, alternator, and additional boilers and engines at an 
estimated cost of £44,000. 


Melbourne.—Early next month the residents of Melbourne and 
district will be provided by the Government with an extremely cheap 
telephone service, telephone kiosks being set up in the streets. A 
thousand attachments have been ordered to convert the telephone in 
the various Australian capitals into penny-in-the-slot machines. 


St. Matylebone.—In competition with gas companies the St. 
Marylebone Borough Couucil have decided to allow a discount of 
25 per cent. to large consumers of electric current, provided their 
accounts are paid within 10 days of rendering, and provided also that 
all outstanding claims agaiust the Council on account of the change of 
pressure have been withdrawn. 


Weymouth.—4A small fire occurred on Saturday morning at the 
electric light station. The fire originated in one of the stores, and 
appears to have been caused by the bo'ling over of some tar. Fortu- 
nately, it was very soon detected, and the tlames were quickly put out, 
but not before the building had been blackened and slightly charred. 
The services of the fire brigade were not required. 

East Ham.—The East Ham Education Committee recently wrote 
the National Telephone Co. asking for rental of £1. 1s. per annum in 
respect of each of the wires crossing the playgrounds of the schools 
in the borough. In reply the company state they are only prepared 
to pay 1s. per annum in each case, and in consequence the Education 
Committee have requested that the wires be removed at once. 


Poona.—It is understood that private enterprise will probably be 
invited to undertake the scheme for developing electrical energy from 
the water power of the Bhatgar reservoir (Nira Canal) for power supply 
to Poona. This scheme has been under consideration for several years, 
and Government, who were advised that the scheme was a most 
promising one, originally intended to carry it out themselves. 


Ravensthorpe.— During the dinner hour on the 21st at the works 
of Messrs. Hartley Bros., leather curriers, Ravensthorpe, a youth 
named Oswald Walker, aged 17, was found unconscious in а sitting 
peur near an electric motor. Artificial respiration was tried, but 

'alker had received such a powerful shock that he died almost 
immediately. He was badly burned about tlie chest and hands. 


- Egham.—The Highways Committee have reported to the Urban 
Council that they had considered the draft provisional order of the 
Egham Electrie Lighting Syn.lieate, and had exercised the power 
delegated to them bv the Council by ordering that formal objection to 
the proposed maximum price of 8d. per unit be sent to the Board of 
Trade and to the solicitors and parliamentary agents for the order. 


Metric System.—The adoption of the metric system by Messrs. 
Kynochs has brought us a leaflet from the Decimal Association, show- 
ing us the way Messrs. Kynochs are applying the system and, of 
course, refuting statement as to excessive cost und inconvenience 
eonsequent upon its adoption. Other pamphlets give the opinions 
of different authorities who advocate tle adoption of the metric 
system. 


Stock Exchange.—The Stock Exchange Committee has ordered the 
undermentioned securities to be quoted in the official list: United 
River Plate Telephone Co.'s further issue of 20,0C0 ordinary shares of 
£5 each, fully paid ; Baker-street and Waterloo Railway Co.'s further 
issue of £160,000 4 per cent. perpetual debenture stock ; and City of 
Buenos Ayres Tramways Co.’s (1904) further issue of 4,292 shares of 
£5 cach, fully paid. : 

Linlithgow.—The contractors have commenced to lay the pipes for 
the underground telegraph cable to be constructed between Edinburgh 
and Linlithgow. The ground was first cut at a point adjacent to the 
Linlithgow post office, and at another part some distance to the east 
of the town, A large squad of men is employed, and the work will 
continue daily until completed. It is expected that the contract for 
laying the cable between Glasgow und Linlithgow will be arranged 
later. 

Hamilton. — The Town Council have sanctioned the proposal of the 
comniittee to ask the Secretary for Scotland for additional borrowing 
powers to the extent of £12,000 in connection with the electric 
lighting scheme for the burgh. "The present borrowing powers have 
been exhausted, and the amount now asked for will leave about 
£5,500 for ordinary extensions after meeting the cost of those works 
already sanctioned and sums paid in excess of the previous borrowing 
powers. 

Bormondsey.— At the Council meeting the Electricity and Street- 
Lighting Committee reported that additional consumers had been 
secured since the last meeting, aud connections to the electrical maius 
nade equal to 256 8-c. p. lamps, making in all 67,292 8-c.p. lamps for 
private consumers and 4,662 for public lighting. There were 188.588 
units generated in the month of November, 1906, as against 185,212 in 
Noveniber, 1905 ; the highest load last November was 660 kw., and 
in Noveniber, 1905, 659. 

Tobermory.— The crection of the offices in connection with the 
wireless telegraph station at Tobermory, for which Mr. Fletcher, 
Tobermory, who constructed the engine and dynamo houses at Loch- 
boisdale, has obtained the contract, is now being proceeded with as 
speedily as the weather will permit, The site is on the slope over 


the post office, at an elevation of nearly 200ft., and at a distance 
of about 70ft. from the spot where the mast which is to carry the 
telegraph apparatus is to be erected. 

Grimsby.— At the last meeting of the Corporation Electric Lighting 
Committee it was reported that, owing to the great increase in the 
demand for current, it would be necessary to further extend the plant 
at a cost of £4,000. The engineer stated that should the Great 
Central Railway Co., who have recently laid the current on their 
docks, suddenly demand the 230 kw. which was the maximum the 
Corporation had contracted to supply, the power station would not be 
equal to the load. A special sub-committee was appointed to consider 
the question, and, if necessary, wait upon the President of the Local 
Government Board to ask him to facilitate a loan for the necessary 
extensions. 


Maidenhead.-—By direction of the Local Government Board, 
Major J. E. Stewart, R.E., held an inquiry at the Guildhall, on the 
application of the Maidenhead Town Council, for sanction to a further 
loan of £4,475. The town clerk represented the Town Council, and 
submitted the usual statistics, while the resident engineer furnished 
information in support of the application. The clerk to the Eton 
Rural District Council, in whose area it is intended to carry out 
extensions, represented that body, but in no way in opposition to the 
application. The chairman of the Electricity Committee stated that 
there was every probability of a profit being shown on the current 
year's working. 

Battersea.—Seven additional double-tariff meters are to be pro- 
cured by the Corporation electricity department, varying from 50 to 
200 amperes, for the sum of £92. On the suggestion of the eles- 
trical engineer, a steam trap is to be fitted on each side of tlie engine- 
room at the central electrice generating station to control the main 
drains. By so doing a saving will be effected in consequence of having 
the drains well under control. Sutticient condensed water сап be 
collected for use in the battery, which is estimated to eost £48. 10s. 
per annum. The estimated cost of carrying out the alterations sug- 
gested and providing tanks for collecting the condeused water is esti- 
mated to vost £45. 

Dartford.—The Electric Lighting and Tramways Committee 
reported to the Council at their last meeting as follows: Electrical 
engineer's report—units generated during past four weeks, on traction 
load, 37,565 ; on lighting load, 4 ,373—84 938. Corresponding period 
last year (lighting only), 58,787. Refuse destroyed during the past 
four weeks, 273 tons ; corresponding period last year, 290 tons. һә 
committee have given instructions for the extension of the lighting 
cable for a short distance in Watling-street, the cost of the extension 
being about £10. The committee also recommended that the Council 
should make application to the Local Government Board for their 
sanction to the borrowing of the sum of £1,000, the cost of the 
extension of the electric lighting station. The report was adopted. 


Arbroath.—The Town Council have appointed Provost Alexander 
and Bailie Thomson to attend a conference to be held in Edinburgh tu 
consider what steps should be taken to press upon the Government 
the necessity for the extension of the underground telegraph cable 
from London to Glasgow to Edinburgh and the towns on the East 
Coast as fur north as Aberdeen. The Postal Committee of the Aberdeen 
Chamber of Commerce have had under consideration the subject of the 
necessity for having the underground cable system brought north to 
Aberdeen. In connection with the matter a communication was sub- 
mitted from the Lord Provost of Edinburgh with reference to the con- 
ference of town councils, chambers of commerce, aud other public 
bodies. It is expected that a number of other delegates will be 
appointed to represent the Town Council and Harbour Board when the 
subject has been olficially brought before these bodies. 


Underground Telegraph Wires.—A conference called by the 
Lord Provost of Edinburgh to urge upou the Government the necessity 
of extending the underground telegraph system сп a larger scale to 
Scotland was held in the Council chamber, Edinburgh, on the 23rd 
inst. The meeting was of a representative character, many publie 
bodies in Scotland being represented. Resolutions were passed 
expressing the opinion that in tle interests of trade, commerce, and 
the public generally it was necessary that underground telegraphic 
communication should be extended from Glasgow to Aberdeen, 
and from Edinburgh to Dundee, Arbroath, Montrose, and Aberdeen, 
recalling the serious inconvenience occasioned by the interruption of 
the overhead system during the recent sturm, and submitting that the 
matter had become one of great urgency. Resolutions were also 
passed agreeing to memorialise the Postinaster-General on the subject, 
and also, if necessary, to send a deputation to London to represent 
the views of the conference. 

Newport.— At a meeting of the Newport Electricity and Tramways 
Committee on Tuesdav the estimates of income and expenditure on the 
electricity account and on the traniways account for the year ending 
March 31, 1908, were submitted. Income, electricity account, 1906-7, 
was reported to be £26,575 ; 1907-8, 551.570. The excess of receipts 
over expenditure, 1906-7, was given as £13,740, and the estimated 
excess for 1907-8, £17,420. Atter paying interest, sinking fund, ete., 
it was estimated that there would be a loss in 1906-7 of £488, and a 
profit in 1907.8 of £1,864. On the tramways account the receipts for 
1906-7 were given as £32,880, and for 1907-8, £34,030. The excess 
of receipts over expenditure was for 1906-7 stated to be £10.470, and 
for 1907-8 £11,225. After paying interest, sinking fund, ete., the 
estimated surplus for 1906-7 was put at £1,663, and for 1907-8 
£1,864. These figures were considered and approved. The £488 
estimated deficit on the electrical account for 1906-7 will be carried 
forward to the 1907-8 account, so that there will be no call on the 
rates this year for this item. 

Walsall. Тһе Electricity Committee of the Council have reported 
that the total number of consumers supplicd on Dec. 31 last was 493, 
as compared with 446 for the same period of last year. During the pest: 


month the total units generated at the station was 213,941, as com- 
poii with 145.660 for the same period last year. The total output 
mos the main generators was 208,042 units. as compared with 179,424 
for the жаие po tad la-t Year. The total units registered on the 
meters wes 150.817. as compared with 135,053 for the same period last 
mar Th machinery wes run for 740. hours, as compared with 740 
fer the satt period last усаг. The wiges paid amounted to £143, as 
acunst £135 for last уси, The tender of Messrs. Stewarts and 
Levis, tor supplying the new steani-pipes required, for the sum of 
£33» bos. hash «n accepted. The committee recommended au extension 
ofthe ei etrie cable for a distance of 300 vards so as to supply tlie 
worse of Mons, Alfred Bullows and Sons in Selborne-street at a cost 
of 2140, provided that thev agree to take for a period of three years 
айз a quantity of current. as would justify the outlay. The report 
has «xn adopted by the Council. 
Callender s Hospital Fund.—Th« fourth annual report and state- 
mert ob accounts of Callender’s hospital and distress fund, unani- 
n. „r approved at the general meeting held on the 19th inst. at 
beth. Mr. P. Wilker (president. in the chair, shows that the year has 
none of етее phon | distress among the members, caused chictly 
"oae K of cmplowinent. A total sum of £154. 118. ngaiust £57. 
10 last усаг was granted to 90 of the many urgent appeals in time 
Х пе. Tue penny weekly. subseriptions realised £204. 2s., against 
247. Os. 10d. in the previous year, the falling off being accounted tor 
yh pbr ton an the number of members, During the year 120 
„al dette rs were issued and 73 letters. were granted for surgical 
qi outes, Whole convalescent: home letters, each fora three weeks’ 
чал at tie seaside, were issued to seven members. The total receipts 
for Ge Ve ar amounted to £239, £70 of which was made up bv dona 
"ens The balanee for the vear amounts to £112. The existence of 
„tit fund at a works is of much social importance. Most 
of teu factories have, happily, their sick funds, and we hope they 
„. never Aton les in number or support, 
Nammersmith. At the last meeting of the Borough Council a 
terwas mad from the solicitor of the London County Council, 
Hang te the Borough Council's application. fora loan of £19,543 
ure trie йшй purposes, which stated that the Council was 
oranj tae advance the Borough Council the sum of £18.985 in 
erm tb the loan applied for, upon the ternis. that such sum would 
I tan nupat once and repaid by equal annual instalments on each 
t. 1% to the sum of £17,039, part thereof, within a period of 
15 vam and as to tlie sum of £1,946, residue thereof, within a period 
of 1G vears, in each case from Oct. 1. 1906, interest at the rate of £4 
pef ent. per annum being charged ou the amount for the time being 
sad. The work for which the loan was applied for comprises 
"a A, sulestations, service lines, botler-house foundations, works. 
aod machinery. The Finance Committee recommended that. the 
„tat ol the London County Council be mformed that the Borough 
tein al was prepare] to take up the loan of £18,985 upon the terms 
named ta his letter: and that the seal ot the Council be athxed to the 
1 e deed for securing the said loan. The Council agreed, 


PROVISIONAL PATENTS, 1907. 


JAN. 14. | 

917. Electromagnetic method of change-speod gears for 
automobiles and the like. (George Augustus Tucker, 
W. Liucdim-avenue. Lincoln. 

919. Improvements in electric clocks. Isaic Hardy Parsons 
db Aital Ernest Joseph Ball, 38, St. Saviour s road East, 
Le; ester. 

927. Improvements relating to switches in the cap of incan- 
descent electric lamps. Joseph Metcalfe, 26, Berestord- 
nasi. East Finchley, London. 

%4. Improved method of securing underground cables for 
electric tramways and the like and connecting 
apparatus therefor. Juan Luis Merini, 28, New Bridge- 
street, London, (Complete specification.) 

9:5. Improvements in means for compounding and regulat- 
ing dynamo-clectric machines, Felten und Guillcauimne- 
Latnieyverwerke А tien-Gesclischaft, 47. Linceoln's-iun-ficlds, 
Lomdou., Late applied for under Patents Act, 1901, Jan. 15, 
10. being date of application. in Germany.) (Complete 
IT ibeatien) 

967. Improvement in and relating to electromagnots having 
movable cores. The Butish Tlionson- Houston. Company. 
I. II ite, and Edmund Basil Wedmore, 83, Cannon-street, 
Loudon. 

Jas. 15. 

7936 . 06 Improvements in magnoto-eloctric ignition appa- 
ratus for internal-combustion engines. The Electric 
IZ tien Company, Limited, and Frederick Harold. Hall, 
23, Ton plerow, DBirnanshari Date applied for ander 
Боле 5 of the Patents Rules, 1905, April 2, 1906.) 

99$. Improvements in commutators or distributors of 
electric current. Finest Windsor Bowen, 68, Buckingham 
terrae. Rings Lynn. 

906. Electrical Morse signalling lamp. William Hugh Millett, 
tee d sounleread. Upper Clapton, London. 

1003. Improvements relating to auxiliary dynamo-olectric 

machines for equalising the output of main dynamo- 

electric generators supplying energy to a fluctuating 
external load. The Lancashire Dynamo and Motor Com- 
шу. Lituited, Frank Greaves Warburton, and Altied 

H. fi h Kelsall, A, Castle-street, Liverpool. 
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1006. 


1009. 


1016. 


1034. 


1049. 


1061. 


1070. 


1080. 


1082. 


1085. 


1095. 


1097. 


1098. 


1099. 


1100. 


1140. 


1141. 


1149. 


1158. 


1160. 


1162. 


1177. 


1191. 


1195. 


1196. 


1197. 


1198. 


14 


1907. 


Improvements in brush-holders for dynamo - electric 
machinery. Arthur Pembertun Wood and the Lancashire 
Dynamo and Motor Company, Limited, 34, Castle-street, 
Liverpool, 

Improved accumulator. 
Gunner-street, Portsmouth. 

Improvements in and relating to oeiling and like 
roses in connoction with electric lighting or the 
like. George Frederick Kenyon, Sunbridge - chambers, 
Biadftord, Yorks. 

Improvements in terminals for electric accumulators, 
batteries, and other electrical apparatus therefor. 
Kenneth Rawlings Smith, Hosabelle, Totnes, South Devon. 
(Complete specification. ) 

Improvements in electromagnetic 
Watzke, 33, Cannon-street, London. 
cation. ) 

Improvemonts in or relating to telephone systems. 
Thomas William McKenzie and William Calder McKenzie, 
111, Hatton-garden, London. 

Improvements in and relating to electric 
lamps. Richard СИ. 173,  Fleet-street, 
(Complete specification. ) 

Improvements in electric induction furnaces. Sociéte 
des Procedés Gin pour la Metallurgie Electrique, 72, Cannon- 
street, London. Dute applied. for under Patents Act, 
1901, Mareh 7, 1906, being date of application in France. ) 
(Complete specification.) 

Electrical boll-ringing apparatus. Frans Flückiger, 37, 
Chancery-lane, London. (Complete specification. ) 

Improvements in magnetic separators. Sherard Osborn 
Cowper-Coles, 4. Sonuth-street, Finsbury, London. (Com- 
plete specification.) 

Improvements in electric current switches. Felten und 
Guilleauime-Lahmeverwerke Act.-Ges., 47, Lincoln’s-inn- 
fields, London. (Date applied for under Patents Act, 1901, 
Jan. 15, 1906. being date of application in Germany.) 
(Complete specitication.) 

Improvoments in and relating to fittings for eloctric 
lamps. Ernest Schattner, 85, Cannon-street, London. 


Improvements in and relating to the supply conductors 
of electric railways and the like. The british 
Thomson-Houston Company Limited, 83, Canuon-street, 
London. (The General Electric Company, United States.) 

Improvements in and relating to electric switchos. 
The British. Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (The General Electric Company, 
United States.) 

Improvements in and relating to dynamo electric 
machines. Jakob Emil Noeggerath, 83, Cannon-street, 
London. (Date applied for under Patents Act, 1901, Jan. 16, 
1906, being date of application in United States.) (Com- 
plete specitication.) 


Charles Henry Montgomery, $, 


clutches. Josef 
Complete speciti- 


candle 
London. 


JAN. 16. 

Improvements in track brakes for electric railway and 
tramway vehicles. Јони Smith Raworth and Arthur 
Basil Haworth, Queen Anne's- chambers, Westminster, 
London. 

Improved box ог covering for lead-cased electric 
cables. Jolin Stratton and. Ernest. Alexander Claremont, 
4, Bloumsbury-square, London. (Complete specification.) 

Improved goar for operating magneto-eleotric ignition 
apparatus on intornal-combustion engines. Benjamin 
Lawrence, John Tait Roberts, and Lancelot. Johnson, 12, 
King Henryv's-walk, London. 

Improvements relating to time-controlled commutator 
switches. Gabriel Briones, 7, Southampton-buildings, 
London. (Complete specification. ) 

Improved device for holding firm, and preventing 
vibration in, the parts of electrical aocumulators 
and for motor vehicles and for other like purposes. 
William Peto and Peto and Radtord, Limited. Chancery-lane 
Station-chatubers, London. 

Improvements in electrical influenco machines commonly 
called static machines. Alfred Ernest Dean, 23, South- 
ampton-buiidings, London. 

Improved proccss for the electrolytic separation of 
metals. Alexander Lenart, jun., 6, Lord-street, Liverpool. 

Improvements in eloctric circuit-closing devices. James 
Johu Stockall, jun., 10, Clerkenwell-road, London. (Com- 
plete specitication. ) 

Improvemonts in electrical measuring instruments. 
Patrick Hamilton, 53, Vietoria-street, Westminster, London. 

Improvements in and rolating to the supports for tle 
filaments of incandoscont eloctric lamps. The British 
Houston Company. Limited, 83, Cannon-street, London. 
(Allgemeine Elektiieitats-Gesellsclhiaft, Germany.) 

Improvoments in and relating to the treatment of 
refractory materials. The British Thomson-Houston 
Company, Limited, 83, Cannon-street, London. (The 
General Electric Company, United States.) 

Improvements in and rolating to incandescent eloctrio 
lamps. The British Thomson- Houston Company, Limited, 
83, Cannon-stiect, London. The General Electric Company, 
United States.) 
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1199. 


1200. 


1201. 


1303. 


1233. 


1248. 


1243. 


1857, 


1264. 


1276. 


1277. 


1978. 


1279. 


1280. 


1292. 


1993. 


1299. 


1301. 


1303. 


1321. 


1 30. 


1333. 


1334. 


1343. 


Improvements in and relating to incandescent electric 
lamps. The British Thomson-Houston Company, Liinited, 
83, Cannon-street, London. (The General Electric Company, 
United States.) 

Improvements in and relating to incandescent electric 
lamps. The tritish Thomson- Houston Company, Limited, 
85, Cannon-street, London. (The General Electric Company, 
United States.) 

Device for igniting gas lamps by means of electric 
sparks. Edward Charles Robert Marks, 18, Southampton- 


buildings, London. (Aktiengesellschaft for automatische 
Zund und Lusche Apparate, Switzerland.) (Complete 
specification. ) 

JAN. 17. 


Improvements in electric illuminated signs, advertise- 
ments, and decorations. Hubert Michalke, 54, St. 
John's-square, Clerkenwell, London. 

Improvements in or connected with electric ignition 
apparatus. Francis Henry Paton Beatson, 58, St. Vincent- 
strect, Glasgow. 

Improvements in or relating to alternating-current 
commutator motors, Siemens-Schuckertwerke G. m. b. H., 
139, Queen Victoria-street, London. (Date applied for under 
Patents Act, 1901, Jan. 20, 1906, being date of application 
in Germany.) (Complete specification.) 

Improvements in or relating to the starting and 
regulation of electric motors. Siemens-Schuckertwerke 
G. m. b. H., 139, Queen Victoria-street, London. (Date 
applied for under Patents Aet, 1901, Feb. 3, 1906, being 
date of application in Germany.) (Complete specification.) 

Improvements in apparatus for producing alternating 
electric currents. Guglielmo Marconi and Marconi's 
Wireless Telegraph Company, Limited, 24, Southampton- 
buildings, London. 

Improvements in the manufacture of electrical accumu- 
lators Eduardo Mier Miura, 61, Chaucery-laue, London. 
(Complete specitication. ) 

Improvements in springs for measuring instruments 
and the like. The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

Improvements in electric switches. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(The General Electric Company, United States. ) 

Improvements in and relating to operating mechanism 
for electric switches. The British Thonson-Houston 
Company, Limited, 85, Cannon-street, London. (The 
General Electric Company, United States.) 

Improvements in and relating to the control of power- 
transmitting mechanism in which the power is 
obtained from an electric generator driven by a 
prime mover or other source. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(The General Electric Company, United States.) 

Improved means applicable for use in attaching elec- 
trical measuring instruments to a switchboard. 
Hartmann und Braun Akt.-Ges , Clun House, Surrey-street, 
London. (Date applied for under Patents Act, 1901, July 5, 
1906, being date of app.ication in Germany.) (Complete 
specification. ) 

Improvements in and relating to а process for the 
generation of alternating ourrents by means of the 
electric are. Ernst Ruhmer, 22, Southampton-buildings, 
London. (Complete specitication. ) 


Improvements in electric signalling installations. 
Siemens Bros. and Co., Limited, Birkbeck Bank-chambers, 
Southampton - buildings, London. Siemens und Halske 
Akt.-Ges., Germany.) (Complete specification.) 


JAN. 18. 


Improved method and means of producing alternating 
currents of electricity from continuous currents of 
the same. Horace Manders and Alexander William 
Sharman, 126, Harley-street London. 

Improvements in and relating to electrical ignition 
devices for internal-combustion engines. Eric Hollo- 
combe Clift, 70, Chancery-lane, London. 

Improvements for using direct-working telephones for 
intercommunication purposes. Edwin Alfred Davis and 
Arthur Brookman, 19, Seymour-road. Bath. 

Improvements in operating electromagnetic 
brakes. Alfred Vincent Newell, 12, 
crescent, Salford. 

Electric belt. Abraham Hornung and Isidor Sperling, 100, 
Wellington-street, Glasgow. 

Improvements in and relating to automatic electric 
current takers for locomotors in series. Lonis 
Potterat, 43, Boulevard Voltaire, Paris, France. (Complete 
speeilication.) 

Improvements relating to electrical switches. David 
King Morris and George Anslow Lister, 18, Southampton- 
buildings, London. 

Improved support for the filaments of electric lamps. 
Arthur Green and George Barton, 28, New Bridge-street, 
London. 


track 
Aldred-street- 


1347. 


1348. 


1356. 


1358. 


1362. 


1366. 


1373. 


1377. 


1386. 


1395. 


1401. 


1417. 


1432. 


1449. 


1456. 


1457. 


930. 


1221. 


1259. 


1308. 


1396. 
1453. 
1691. 
1963. 
2065. 


2364. 


2887. 
3213. 


Improvements in or relating to the winding of oertain 
types of dynamo armatures. The Electric Ignition 
Company, Lin.ited, and Frederick Harold Hall, 24, Temple- 
row, Birmingham. 

Improvements in or relating to the insulation of 
dynamo armatures. The Electric Ignition Company, 
Limited, and Frederick Harold Hall 24, Temple-row, 
Birmingham. 

Improvements in or relating to devices for regulating 
pressure of alternating-current generators. Ganz und 
Co., Eisengiesserei und Maschinenfabriks Act.-Ges., 111, 
Hatton-yarden, London. (Date applied for under Patents 
Act, 1901, Jan. 19, 1906, being date of application in 
Germany.) (Complete specification.) 

Improvements in or relating to electric switches. 
Abraham Lincoln Ambler, Berridge - street - chambers, 
Leicester. 

Improvements relating to insulators for electric con- 
ductors, Henry Harris Lake, 7, Southampton-buildings, 
London. (Walter Gordon Clark, United States.) (Complete 
specification.) 

Improvements in electric contact makers and high- 
tension current distributors. Stanley James Watson 
and the Westlake Motor Syndicate, Limited, 60, Queen 
Victoria-street, London. 

Improvements in connection with the electric lighting 
of railway and other vehicles. Charles Archibald Park 
and Charles Lyall Mason, 77, Chancery-lane, London. 

Improvements in or connected with enolosed flame arc 
lamps. William James Davy, 40, Chancery-lane, London. 


Improvements in sound transmitting and regulating 
devices for use with telephones, speaking tubes, and 
the like. Киш Senger, 51, Bedford-street, Strand, London. 


Improvements relating to insulators for electric con- 
ductors Henry Harris Lake, 7, Southampton-buildings, 
London. (Walter Gordon Clark, United States.) (Complete 
specification.) 

JAN. 19. 


Improvements in overhead oonductor points on electric 
tramways. Thomas Gregory, 732, Stockport-road, near 
Slade-lane, Longsight, Manchester. 

Improvements in condensers for electrical purposes. 
John Alec Marshall, 14, Lausanne-road, Peckham, London. 
Balanced electro-mechanical tractor equipment alter- 
nately or simultaneously receiving or generating its 
driving power. Albert Feron, 111, Hatton- garden, 
London. (Date applied for under Patents Act, 1901, 
Jan. 20, 1906, being date of application in Belgium.) 

(Complete specification. ) 

Improvements relating to the braking of electrically- 
propelled vehicles. Thomas Fraser, Westinghouse Build- 
ing, Norfolk-street, Strand, London. 

Improvements relating to electric current  trans- 
formers, Oswaldo de Faria, 7, Southampton-buildings, 


London. (Complete specitication.) 
Improvements in or relating to the control of induc- 
tion motors,  Maurico Milch, 111, Hatton - garden, 


London. (Complete specification.) 


COMPLETE SPECIFICATIONS ACCEPTED. 


(To be published on Feb. 7.) 
1906. 
Dynamo and magneto electric current generators for 
therapeutic purposes.  Gaitle. 
Filaments for incandescent electric lamps. British 
Thomson-Honston Company. (General Electric Company. ) 
Self-propelled vehicles. British Thomson-Houston Coin- 
pany. (General Electric Company.) 
Apparatus for producing electricity. 
Benko. 


Indication, measuring, and recording of electric 
currents. Arno. (Date applied for under Internationa! 
Convention, Jan. 17, 1905.) 


Electrical switch for increasing or decreasing the 
number of lamps or other appliances in use. Turner. 


Electric arc lamps. British Thomson-Houstun Company 
and Murphy. 


Secondary batteries. Strohmenger. 

Ears or supports for overhead trolley wires. Morris. 

Dynamo-electric machines. Von Ammon. 

Electricity meters. Mordey and Fricker. 

Electric controllers. British Thomson-Houston Compauy. 
(General Electric Company.) 

Dynamo-electrio machines and electric motors for 


maintaining a constant electromotive force under 
variations of speed. Mackie. 


Construction of electromagnets. Lacy. 


Prepayment mechanism, especially applicable for use 
in connection with electric meters. British Tlhonison- 
Houston Company. (General Electric Company.) 


De Torley aud 


— — — 


track points of 


Opal. 

50. Electric fuse carriers Beckingsale and Reason Mannfac- 
turing Company. 

6195. Alternating-current dynamo-electric machines. British 
Ln Houston Company. (General Electrie Company.) 

6984. Arc lampe. Gross. 

1180 Manufacture of metallic filaments for electric incan- 
descent lamps. ION ami. l. ux.) 

1587. Apparatus for suspending or supporting arc lamps and 
like articlos. ( rnpton and Co. and Spencer, 

8332. Electric sterilising apparatus Douilhet. (Date applied 
for un der Iuternatienai Convention, April 10, 1805. 

9341. Devices for supporting tho line wires of electric rail- 
ways or tramways, De Kaudo. 

683. Party-line tclophone systems. MekKinsev. 

10622. Leading-in wires for electric incandescent lamps. 
бом рет Coles, 

11839. Trolleys for electric motorcars, Arro and Nez. 

11938. Mechanical rectifiers for alternating currents. Soulier. 
Date applied fer under International Convention, Sept. 2, 
1905.) 

1367€. Electrically-operated apparatus for shutting off the 
supply of gas or the like in case of fire. Jenccewsky. 

1549€. Variable time electric switches, Weller and Ravenscroft. 

20835 Electrical illuminated devices for uso for advertising 
or other purposes. (ucz-on. 

$2319. Process for increasing the olectrical capacity of spongy- 


load plates for storage battorios. 
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t518. Devices for electrically controlling and operating the 
electrico railways and tramways. 


Diamant. 


COMPANIES' STOCK AND SHARE LIST, 


Name, p 4 Last price, 
com merelal and Industrial.— 8 8 
Ailance E ectrical Co., 5 per cent. Cum. Pref., Nos. l · 70, OC0 | T a 
— - r! 112.0 0 = eu 4-4 
Аме Кече у Meter, б р.с. ‘Cum. Pret. Snares, 1- 125,000 1 .. 11/16 3/16 
briad lnsuistet and Helaby Canles, Ord., 1-100,000...... 5 .. 6,7 
6 per cent. Cum. Pref., 1-100000 ........... .... 5 42. СӨРЕ! 
1% per cent. Mortgage ‘Debentures oo... 0. ccc. 0005 100 .. Ic. uu 

Briak 1: comson- Houston Co., 44 per cent. lst Mort. Deb. 

“tak, led ‚UUUU / ое оа э э ik ө ө ө ө ө ө е ө ө ө э „ эө ө ө ө ө | n ө eo 94 98 

Brie W eet nghouse Elec. and Manuf. 6 per cent. Pref., 

СЭ . % eee a 14 14 

——— 4 per cent. Mortgage Debenture Stock .......... 00 .. 71-79 
Br1eb E fica] Engineering, Ordinary, Nos. 1-105,731 .. 2 1-1 

‘a. Cum., 6 percent. Pref. ..... AC ERN 2 y 

— Ai per cent. lat Debenture stock ........... Mors ADU. cus -97 

——— 4, per zeut 2nd Debeuture Stck.. . 109 .. E083 

Ca..ender s aie, Оеһепїїшгез............................ 100 .. 106-108 
— 1 Inaaaͤů o .. 31-104 
—— Í pet cett. PII. â 5 .. ^4-51 

Ar A eee eee exe $ e E 16 
—— 5 per cent ПОеһеп{игев.......................... 100 .. 

Biao ani sean United, A Shares, 1-99,261 ......... $ S x2 14 . 
— ~ A" Shares, 01-017,139 ....... $' DU ws 2, 41 
——— 5 pet cept. ПОеһепїигеё.......................... 100 .. 90 $5 

4 pet cent Deb Мос, Red. ................... . 100 .. 85 87 

Бесилїс Сенга їй n. Nos. 1 to i vio de Yr " We ài 7/16 

7 pef cent. Cuma ative Prei... 2. 132 2 
— 4 pet cent. Perp. lat Mort Deb. d 100 .. t1 8^ xd 

Ferranti In. 1. > percent. let Mort. Deb. Stock, Red. 100 .. 9.33 

Genera. E. trie Company (1300), 5 per сец. Cum. Pre... 10 .. 8i 93 

rt cent ist Mort. Deb. St0kk . lw .. 4t 

W T Her -у в Icexrapt Works, Ordinary .............. 6 114124 
—— l, г cent Preferen kk q . 8 5 5/10 5 9,16 

i. per cent. Drteu ture 100 .. 106% 1082 

1» tia Raster, Gutta Percha, and Telegraph Works s 10 .. 15, 6j 

© per cent. һезер{пгөФӨ.......................... 100 99 101 
Par&ee, Iba, limited, Ordinary ooo... cc cece cece cw eee „ 10 10 104 
de. egrap6 Comatructiou aud Malutenanctge 18 '032 
5 per cent. Buuds .............. Fische ni |! | us 100-13 
Kleetrie Lighting and Supply.— 

Brormespcath and Poole, Ordinary ...................... 10 .. 94-104 
— >e per cent. Cum. Pref., /,501-15,000 ............ 10 .. 9,-10 
— 5 ver cent Cum. Second Pref., 15,001-22,900 .... 10 .. Wa 1l, 
—— ; pef cent Letenture Stock. e 100 .. 102.1 4 

ne aent) Electric Lignt and Power CO. 5 .. 5-: 
——— +з pet cent. lat Deoenture Stock, Red. ......... . 100 .. 93 10¹ 

кеге aod hcuosington, Ordinary .................... © .. 39 
——— 7 рет cent Preference ................. ........ 8 74 8 

а. 71 ta E. ectric upp.) Corp., Ordinary, Nos. 1-60,000 . 5 ш 18 

М а 3 /// A ужуу Rd 92 ш Si 5i 

Can'ev'ge E ovine supply Company, £10 Ord.  ........ 8 .. 1-15 

te fw E. tn upp), 4 per cent. Guar. Deb. Stock .... 100 „ (1-104 

Сыга! г as, Vest Kod, and City Electric Supply, Ord., d 

12 J. ee ũõũ H db "040006966969 ээ» ө о оэ ө oe 4: 4 
— &, per cent Cum. Pref., , O %,) r. . 5 . 4434 
— М рет cent De^enture stock, V wo . 99 102 

“City Undertaking," 14 p.c. Cum Pref., 1-40, 0 m5 ы 4 

— ditto (1303) 40,001-80,000.......... 5 .. 44 
Che ses Electricity -upply .......................-...... OF s 554 
A, pet cent DO-'entures ........................ 100 .. 104 7 

Cry of Loc 3: «^, Orlinary............. FF 10 .. 94- 0; 
—— rent Cumulative Pref. ........ ........ wwe 10 ue. Ili zi 
—— É per cent Derenture Stock kk 00 .. 121143 
—— 45 per cent end Det. хів. Prov. Certa, (all pd.).. 100 98-161 

С‹&зїу od Laion Bevtric Sapply, Urdipary ............ = 8i 9; 

Sper ent Cum: Prel асау нрава ee tase 10 — 1011 
——— $, pet cent. Det«entures Prov. Certa. All pd. Hd. 100 10518 
4: per cert aud Debentures Prov. Certa. ........ 100 .. 98-101 

B^uunde us E ectricity Corporation, Ordinary, I-50. 000. 5 2.5 

— 2 per cent. Cum. Pref. .. **»*999096090060206929*9 INTE 5 = 3,41 
A, per cent First Mort. Deb ........ 100 . 35 97 xd 

Le eare LL 4 re- tion Co. of Aust. b p.c. Cm. PL, 1-30,000 5 „ 2, 23 

— $ per cent. Debenture Stock, Red Red. 100 85 -в2 
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Name. Amount Last price 
paid. 
£ £ 
Folkestone Electric Supply. Ord. Nos, 1-10,000 ........0 5 œ 54-54 
44 per cent First Det. Stock, N 100 .. эч 10 
Havana Riectricity, 1-15 00 СЕИ M rex 10.11 
Hove Electric Lighting, Ord.. 1-13. 00000ö—O0—Uml оош... 5 .. 71.4 
Isleof Wight Elec Lt and Pwr., 4. p c. Db. stk. Red. 100 .. — 96 95 
Kalg rle Rl-ctric Power aud Lighting, 6 per сеці. inn 
ret 1-150 00^ "uus Coke ud e ova ARE at ER 1 .. 25/32 29 32 
Kensington & Koigh'abridge Elec. Lt., Ord., 1-21, 000 . 5. x 9. 104 
Kensington and Kuightstridge and Notting Hil, 4 per 
cent. Debenture Stock Rc. 100 .. 85.101 
Kidderminster and Dist. Elec. Ligh ting and Traction, Pref. 10 94-104 
London Electric, Ordinary .............................. ә .. 472 
6 per cent Pref а x toa НЕКЕШ RT UN 5 .. ay, 
—— $ per cent. lat Mortgage Debenture Stock, Red .. 100 £5 $8 
Metropolitan Ordinary, 07001999:00.— ............... 5 .. 75 84 
4) per vent, First Mortgage Debenture Stock... 100 lo 0 
44 percent. Cam Pref. ........................ 5 .. af a 
34 per cent. Mortgage Debentnre, Red .,........ 100 .. c6 
Midland Electríc Power Din, 44 p.c. lst Mort. Deb. — oe 97- 09 
Newcastie-upon-Tyte Elec tric Supply, Ordinary, 1-57,0 9 5 và 7a 8 
d, 57, u 0. 75. QUO +++,» еее» зө еөз ө» о» өө» өөө о е § ee 74 · q 
5 por cent, Pref / / онаа жез v D. Sen Sa Ob 
ОТОО ед MEE 5. — 66) 
Notting Hill Кесене F .................. ...... IC uu 15 4 
—- percent First Mort. Debs, Nos. 1-500 (Reg.). 100 57 100 
Oxford Riectric, Ordinary, 1-96 апа 40-14, klo 5 .. 564 
4 per cent. Debenture SL“ 100 .. 96 93 xd 
Royal Rlectrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures ooo... cc eee cece eee 100 .. 87.10] 
Smithtield Markers Klectric Supply, Ord 1-12,000 ...... 97 а 14-2, 
——— 4 per cent. Deboulure Su. cc... . . 100 .. 757 
South London, Ос огу .õãuay¶m Mm 5 .. 22 34 
Soutb Metropolitan Electric Light and Power, Ord. ,...... ]l .. ё} 
— 7 percent. Cum. Pr . . L vay 'ó 
44 per ceni, Lat Mon HH» 100 .. 10-1 
St James's Sad Pall Wall, Ordinar), 101 -20, 080 . ue TR ea PAPE. REN 9 10 
— 17 yer cent, Рге/.......................1... es vs S. -ss 78 
percent. fl .. 100 .. 54 6 
Urban Electric Supply Co., Or inary, 8-50-007. // 5 21 * 
5 percent Cumulative Preference, 50,001-80,000 5 4 44 
Westminster, Ordinary a.oa oeno ...‚........ tee „ 910 
45 per cent. Cum. Pref.,110,1.1-138.251 ........ 6 4 4 


Electric Tramways.— 
Anzlo-Argentine, 54 per cent. Cum. Pref., 1-260,007...... 5 


eral Ta 


J ̃² ³OüiA qp ⁊ĩðx v 8 Ше 748 
Permanent 6 per cent. Debenture Stock, 1888.... . 100 = 120 49 
Auckland Elec. Trams., 5 p.c. lst Mor. Deb. Stk., Red. . .100 — 103-116 
Barcelona Tramways, Ord., 1-20,000 .......... eee x 10 ш 
5 per cent. Cum. Pref. Shares, 1-10, 000 .......... 10 w 
9 per cent. Deb., Red., 1-600 .................... 100 ш — 
44 per cent. Red Deb. Stock К WEN UA d qu Te 100 „ — 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75, 001 - 150,006. 1 3-1 
9 per cent. Cum. Pref. Shares, 1-59, 8 ........ . 1 .. 15/16-1 1/16 
Blackpool and Fleetwood Tramroad ........... e e e dO... 130153 
Brisbane ‘Tramway Invest., Ord , 1-75.00 e "uu ае 24 
5 per cent, Cum. Pret., Nos. 1-75,000°............ 5 — 4$ 
44 per cent Deb. Stk, ' Red. , Prov. Certa. all pd.. 100 .. 88 102 
British Columbia Electric Railway Co., Ord. Def. ........ 100 .. 120135 
Ord. r 8 — 100 .. 11-114 
——— 5 per cent. Cum. Perpetual Pref. Stock.......... 100 .. 106-110 xd 
——— 4, per cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 -105 
44 per cent. Vancouver Power Det... . 100 .. 101-104 xd 
British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 26-45 
6 per cent. Cm. Pf., 30,001-60,000 ............. e. 10 . 7.8 
- 5 per cent. Perpetual i Sock 100 — 108-171 
44 per cent. 2nd Deb. Stock ........... m esos» 100 .. F6 89 
Buenos Ay res and Belgrano Tue ————— e ‚ б.у. 332 34 
“А "брег cent. Cin. Pf., 1-40,000................ 5 . 94-58 
** B" 6 per cent. Cm. Pf., 1-27,500 EE 5 — UH 
5 per сеці. Deb. Stock, Rel . „°.. 100 wo 04166 
Prov. Cert., all paclll] ll. . . 100 . 3101104 
Buenos Ayres Electric Trama., 5 p.c. Deb. Stk., Red. .... 100 88.101 
Calcutta Iramways, 1-105,QU0 ............ ——! See Ó ча 8, 84 
105,001-157,610................................ 5. 7h 84 
4, per cent. Ist Deb. Stock, Кей, ......... eO... 100 .. 105106 
Cape Electric Tramways, Nos. l- 480, „„ as — 7/169 16 
City of Birmingham Tramways, 5 per cent. Cum. Pref..... 5 o 554 
4 per сеці, lat Mortgage Dob., 1-3000 (1917) ..... . 100 . 94 lo 
Colombo Electric Tramways aud Lighting, 5 per cent, lst 
Mortgage Debenture Stock, Re... .... AU аа -10 
Cork Electric Tramway апа Lighting бо. Ordinary ..... 3 10 14-15 
б per cent, Cum t ооа а ауа аа 10 .. 14-15 
4 per cent, Debentures ...,,............... . ꝗ ⁊ : 100 2 39310 
Dublin United Tramwaye (1996), Ord., Noe, 1-60,000 ...... 10 . 14-15 
— 6 percent. Pref., Nos. within 1-50,00........... . 10 .. 14.15 
3 percent. Mort, Debe., 1-3, 000 Hed. ............ 100 ., 94-96 
Imperia] Tramways, Ordinary ................. e . all „, 18-19 
6 per cent. Cum. Pref. ................. „ Mil. ш 14-14 
4. per cent. Deb. 5ШосЁ......................... .100 . 108-116 
Isle of Thanet Electric Tramways and Lighting, 5 per c. 
Cum. Pref. Nos. 30,001-60,000 ,...................... „2 11 34 
— 4 per cent. lst Mt Db. Stock, Red. ............ .. 100 — 75 79 
Kidderminster and District Ligtitiug aud Traction. Pref.. 9 m 8-5 
Laucasnire Untte clramways Limited, 5 per cent. Prior 
Lien Deb. M Ak, bed ................... РИЯ тея — = 95-95 
£29 SW 2 id Mort. Deb Stuck ............... — ee — 
£25.550 Deferred teh, Stock (all fully paid) ...... — — 
London Печ Irys. (1901), 5 per cent, Cum. £ref......... 10 o ‚ 94 
—— 4 per cent. let Mt. Db. Stock, Red. .............. 100 .. 86 51 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk, Rd. dee 10 1 Ls 8 101 
Metropolitan Elec. Trams., Detd., 1,000,U01-1,314,016 ... 1 — à $76 
5 per cent. Cum. Pret. 500,0U1-1,000,0U0 en E en аде 
44 per cent. Deb. Stock, Rd... . 100 . 39-3 
Milwaukee Klectric Kail and Light s ит сч 50-уг Сопа. 
Mort. Bonds, 1926, 1.5, 00 aud 7,001-8,000............ 1,000.. 105-107 
Montreal Street Rail, Sterling 9 per pns (Mort.) Deb., 
17%%%%%é! ͤ ᷑⁰Ui:. ß ei.saaced xa 100 . 16510 
— — Sterling 44 per cent. Deb., 1922, 601 - 2, O00. 100 „ 105. 100 
New General 1 raction, 6 per ceut. Cum. Prot., 1-10,000 and 
БА ООА ОЮ аа окне ру жне Desi etos Gx e. 5 .- 13 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 .. 12 
9 percent Cum Pref. ......................... 10 ш 83-9 
Perth Elec. Tramways (W. A.), 5 per cent. 1 Mrt. Deb. Sk... . 100 — 102106 
Potteries Elec.ric Traction, Ordinary, 20 d 000....... „ 0 6-7 
5 per cent. Cum. Pret., 1.0 ........ ЕТЕТ es d кы ‹-8 
44 per cent. Debenture Sich... . 100 e — 983-101 ' 
Electric Rallways.— 
Central London, Ordinary ...............«..-. eO... 100 * 80 3 
4 per cent. Pref. .................. 888 100 97. 
deferred ...................... 100 2 70-75 
— 4 p.c. Deb. Stock (Prov. Script Certs., fully ра!) 100 æ 108-110 
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Name. paid Last price. Name uid Last price 
£ 
City and South London, Consolidated e eer. 100 4353.45 Telephones. — £ £ 
— – $ per cent. Debenture Stock ...... ees 100 .. 105.107 xd 
—— 5 per cont. Pref. Stock lll 100 .. 119-122 National Telephone, Preferred .......................... 100 .. 11032 
—- " " T j 100 .. 116-119 Deterred 5їюсКЕ.................................. 100 . 11C41i2; 
— n EI. 100: 115117 6 per cent. Cum. First P. . .. 10 11-13 
Liverpool Overbead, per cent. Pref, ............-.-... 10 10-104 ——— 6 per cent. Cum. Second Pref..................... 10 10-12 
— -Urttaary, L- 30, %;; ä er sis 0 94.93 5 per cent. Non. Cum. Third Prell... $ 9: 11 
—— —& per cent Mortgage Debentures, Red., 11,700, — |. 94 34 per cent. Deb. Stock, Көй. .................... 100 .. shte 
Underground Electric Railways of London, 5 per! cent. . — 4 per cent. Deb, Stcck, Red. .................... 100 . 100- 102 
Proflt-Sharing 3ecuted Note q — 87.89 Oriental Telephone and Electric „ e e 6-1 116 
Waterloo and City, Oedinae ggg q 100 — 6 per cent. Cum Pref. .... 11 о РОИ S! 
TRAFFIC RETURNS AND ACCOUNTS РОВ ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or M ties of Я 
week. decrease. d "duda Аосровра TOF past year | Cest 
Line. ает БЕ ыле» т евра área Wet 
a | ouat 1 р oe r | (à! 
Curren Total | Passengers | Car miles аз- ar ile of Bi, 
Buding 197 | 1906 | Week. | “year, | 1907. | 1906. | Minding кесер carried. run linger) miis: track | 
g g g e | £ а. | а. | £ |a 
Aberdeen Corporation .......... Jan. 16| 178: | 1,110 |+ 41 + 1,204 2354| 85 May 31 64,071 | 15,520,351 | 1,379,723 |0°98 [1110 2,512 |с 
Ayr Corporatio ................ „ 19] 155 170 — 5 = 8 8 : 14,328 | 3,316 320 353,945 1 971 | 1,820 |5) 
Baker Street and WaterlooRy...| ., 19| 226) — — — — — = = = — eee — 25 
Birkenhead Corporation ........ „ 2| 96! 937 |- 29/ + 9:5 23 55 23.53 March 31| 55,025 | 11,145,531 | 1,309,903 [1-18 |10-08 2.838 6+3 
Birmingham Corporation ...... „ 11| 5.70 385 +4,837 — 2 2 „ FI 17,133 | 4,709,798 266,526 86 [14-5 8.266 | — 
Blackburn Corporation ........ „ 17] 95 87 |+ 956| + 2,725 | 24 | 24 „ 25| 48,875 | 8,661,720 | 986,953 135 [1189 | 2,036 | 7-44 
Black pool Corporation » 17 310 30 ＋ 10|4 3,63) | 174| 1% "E (NT a 4 E 2 = m 
Blackpool- Fleetwood Trams. „ 19| 10 141 |+ <9} + Sl | 164| 16.) Dec. 31 51,846 | 2,325,677 | 579,264 3 28 1319 | — | 72? 
Bolton Corporation . „ 20 1,921 | 1,753 |+ 187 + 7,167 | 42 | 42 | March 51 95,766 | 20,205,196 | 2,161,130 |113 [10:65 | 2,394 | 614 
Bournemouth Corporation —€— „ 10 1,97 | 1.415 | — 18 410,2) 17117 41 4 31} 55,276 | 10,058,288 | 1,121,623 | 1:32 [11-83 | S. t | 718 
Bradford Corporation .......... „ 12) 4,06 | 4030 — 19 + 7,090 | 95 | 95 „ 511250,085 | 47,108,000 | 5,053,392 113172 10927| 27% | — 
Brighton Corporation .......... $ 2) 714 766 | — 52 = 1,228 94 94 31) 50,339 | 11,321,160 | 1.152,828 1-06 (10°48 2,814 8-014 
Bristol Tramway Company...... „ 18| 4,695 | 495 | = 465 — 514 513 Dec. 31/259,799 45. 512.3736. 127.135 = = = = 
Burnley Corporation „% 19 1.131] 1,05 | + 10 — 40 4) | March 51) 57 992 | 11,032,701. | 1,197,772 11:31 [11-61 | 5.388 | 817 
Burton Corporation. » 20 — 235 270 |— 25|- 48) | 8| 84 4 31] 17,950 | 3,878.269 | 454,082 |107 | 9-21 | 2.02g | 656 
Cardiff Corporation ............ — — e == — 32 62 32 46 „ 91112,2098 | 24,134,363 | 2,770,049 |112 | 9°72 3.78 2 | 8-44 
Carlisle Tram ways Company.. , !9| 15? 162 |- 5) — 47] 85| 85| Dec.51| 10,713 | 2,935,002 | 359,756 = |71| — +18 
Central London Railway........| s 19| 6417 7,20 |— 615| — 1751 6 6 s: 31 547,588 | 14,875,547 | 1,281,214 1:86 [65-10 | 57.93) £40 
City and South London Ratlway.| ,, 27) 5.011 | 3070 |- © + 3| 64] 64 "E ДЕ e на _ 2 ac 8 
Colchester Corporation ........ „ 16] 148 17) | - — 8 8 | March 51| 10,583 | 2,457 555 310,78 87 |747 | 1,401 | 612 
Cork E, T. and L Company: „ 17] 418 40|+ 8; - 92) 154| 151, рес. 31 24,895 | 5,814,376 | 882,256 101 |666] — |49 
Darwen Corporation. „ 18 231 229 | + 12| + 503 | 7:23 | 723| Marcu 51) — Е en x — zl = 
Dover Corporation...........++: „ 12] 175 199 |- 21 + 1.148 | 4 „ Zi 11,250 | 2,853,200 | 284,243 | -94 |949| 2,506 | – 
Duhlin and Lucan Blectrlo Ry. ‚| „ 18] 9 85 | + Е x Al 63| ^i| Dec.3| 4.358 402.511 110,758 | 3°79 13-78 92 | 733 
Dublin U. 7. ., 18) 406 | @555 |+ + 171483 48; „ 311267,489 | 50,050,949 | 7,077,372 |128 | 907 | &et | 5:5 
Dundee City Tramways .. ..... » 14) 1,112 916 ут T 15 22 | 21 May 15 50,15% | 3,085,394 | 1,005911 | 961156 | 2,580 | 462 
East Ham Corporation.......... » 19 799 Bll |- + 295 | 14 | 14 | March 31 56,652 | 13,689,658 | 863.816 64 [10-18 | 2.56 | t^ 
Glasgow Corporation............ „„ 19| 16 251 | 14 842 | £1,583) +48,016%) 79, |. 79 May 310755. 48 |195,767,519 17,945,565 - 10-12 . Я 
Glonce«tar Corporation .... ...| 9 16) 23 249 |- ©) — 641 | 15 | 15 Aaron 31 15,366 | 4,902,077 | £63,525 90 | 658 999 | 5:2 
G. N., Picendilly, and Brompton. „ 19| 5574 — — — E E n хд 55 s i Өй ES ps 
Haltfax Corporation ............ — — — ic PS „ 34| 74,019 | 17,849,642 | 1,540,707 — |1153 | zor: | eto 
Huddersfield Corporation ...... „ 12 1,364] 1,353 |+ 6| + 5,557 | 35 | 35 „ 511 69,938 | 12,838,150 | 1,666.262 |124 | 9-71 | 1.872 — 
Hull corporation a 19 2704 | 2262 |+ 41| + 405 | 26 | 26 „ 31/112,65) | 27,102,921 | 2,910,698 | 1 9 29 - — 
Шога Corporation ...........-.. — — — = = 104 | 104 „ cM, <= 2 me Z ae € 
Ilkeston Corporation............ „ 16 114 119 |+ 4|+ 616, 9 9 = = = m 25, с ы = 
Kirkcaldy Corporation.. . . . .. Dec. 19 23) 20) |+ 53 = 74 74 May 15) 11,586 | 5,626,652 419,200 737 6:62 1,680 | 5:2 
Lancashire United Tramways .. Јал. 16| 1092 814 |+ 28] + 451 | 37 | 37 — z ES - _ __ eR 
Leeds Согрогайоп.............. „ 19| 5789 | 5510 |+ 279) 16265 | 894 | Во} | March 25 298.255 | 64,223,666 | 7,121,038. |110 1002 | 3.5) | — 
Leicester Corporation .......... „ 19 1952) 2015 |— О. = 42 | 42 Dec. 51, 26,011 | 12,039.252 | 1,229,507 1 9-79 = 412 
Liverpool Corporation .......... „ 12| 10728 | 10.410 | + 8| ＋ 758 | 104 | 104 31547,625 116,642,663 12.166,419 — — = — 
Liverpool Overhead Railway . „ 20|.1389 | 1,379 |+ 10| — 4% 665| 665| June 30, 81,502 | 11,171,865 | 1,024,275 m = = 
London County Council ........ „ 12 26988 | 13,937 | 415,001! 4 371,514 | 98 | 93 ET = = E = "T = = 
Lowestoft Corporation .......... = = = ES Е 6 6 Sept. 50! 14,511 | 5,128,867 559,435 |108 | 968 | 2.6728 | 6-48 
Matdstone Corporation ........ — — — a = 2 2 | March 31! 4,740 850.121 112.227 |133 1015 | 2.75 = 
Manchester Coto ee ү ~ 19|184*9 | 12,058 5 +41,9% | 149 |149 | „„ 31,631,956 [126,900,875 [14,123,128 |118 07: | asee | өлө 
Metropolitan District Rallway.. . 2)! 7,921 | B2. 1 — 25 24 1 24 „5 s = um pone i 
І ! ‘ ' 1 
Metropolitan Railway ..........' « 70 16108 | 17.192 | – 1,589 — 4,416 74 74 TET p | M _ | A m 
Naleon Corporation асос. |o» 19 Q1 18 + 2 ro @| a „ 31 6459 | 1.92,64? | 206.358 82 7-142. | — 
Newcastle. Hu- Tyne Corporation. ., 19 3,794 | 5,757 | + +113311! 50 | 50 . 31 197,849 | 43,069,934 4,326,152 |107 10:98 | 3.957 | 70) 
Newport (Mon.) Corporation | » 19 541 E67 — 25 + 1.794 | 154 154 „ 31 39,356 7,252 535 785,435 Я | 9:29 = 64 
Oldham Corporation ............ — — — = = 34 54 үй 45 65,553 | 13,406,245 1.504, 740 1˙16 Hoes ) Pee ER 
Vortaraonth Corporation........ „ 19| 1,416 | 1,639 |- 218| + 776 | 284! 9g, Е s 95,702 | 19,625,329 | 197.499 |117 11163 | — — 
Reading Corporatlon............ ЖО. 5 4 605 — Wi + 417 | 3351 334 a.) E = АР Di An x = 
| 
Rochdale Corporation .......... „ 19| 958| 805 |+ 15% — 21290 21 0 „ Sl 14,881 | 2837110 | 385.507 |124 924 1,102 | 7-99 
Rotherham Corporation ........| — = == xx T 94 | 94 „ 51 235,569 | 5.251.472 | 595,054 |107 | 953 | 2,612 | 7-49 
Salford Corporation ............ „ 2l| 4,365 [4.0 2 f 351| 6,28) | 701 703 „ 31214111 | 39,213,560 а 883. 590 1.28 1028 — E 
Scarborough Tramways Co. ....| — — — — - | 43 = am ii B = = = m 
Sheffield Corporation .......... „ 20| 5787 | 4785 | + 30 | 416,395 | 359! 353 „ 25 240,565 | 65,952 283 6,009 889 903 9543| 3.653 | 6-477 
Southampton Corporation ...... „ 16 811 9.0 — l| 418 , 18 4 31 19,365 | 9,294,771 1.08.5 127 1102 — | 7-83 
Southend-on-Sea Corporation.. » 16 255 248 7 4 1.024 9 9 „ 11 umm — zi = = "m 
Stockport Corporation .......... — — » = - 25 25 „ 51 32,550 6,766,031 | 1,027.73 — .| 9-23 os 4 ?$ 
Sunderland Corporation ........ 700-1250 NUTS |o ao oe moo 0 ш „ 51 54,858 | 15,854,463 1.48.6 | 10001036 | — 6.87 
Swindon Corporation ..........| n 16 15) 162 | - 2 — 44 | 44 „ 3| 4,937 1,515.757 | 102.75) 0-87 (11°53 1,37 
Wallasey U. D O. » 19 722 708 | + 14 + 1,856 11 85 11-95 „ J1. 38,768 | 7.412 881 779.85) | 1:30 1194 | 3,87 | 7-54 
Warrington Corporation ........|  — pe = x NE. ME. „ 51 17,057 4.418.225 | 403.363 — 988 — |633 
West Ham Corporation „ 17| 2,237 | 2055 + 202 +18,1%6 147 347 „ 31 = 15.771742 | 1.237 165 E E uA 
Wolverhampton Corporation .. » 16 825 £35 — 12 | + 1,49) 20 | «0 $1, 41,905 8. 47 066 | 930 138 1 70 565 2.062 


| 
è Inoluding steam trains t And 88 mile of luterlacing track. «Train mile, b Per mile of single track, X Half-years fgures, Double track, 
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THE ELECTRICA 


at К K. are placed one or two binding wires, consisting | load resistance coil are also of a similar kind. The develop- 


merely of one or two turns of bare hiyh-resistance wire 
ibott-cireuited. upon themselves. 
made in tbe case of the “old type " meters of Question 929, 
in the shape of a single coil of copper wire wound over 
the «hunt coil, S C, as indicated at X. Between the ends 
of X is also placed a small coil of high-resistance wire. 
This coil is usually known as the “tenth load coil,” being 
usw] to help adjust the meter for creeping, and so give 
gol results on tenth load. 

Now, when the supply voltage is placed across the 
terminals, ITI T., an alternating current is set flowing 
through the shunt circuit of the meter, and hence an alter- 
nating Пих is sent round the inner core and across the air- 
p G. Were the flux to confine itself to such a line of 
х tion all would be well, and no trouble would be experi- 
enced due to “creeping” or "running on shunt.” But 
sich is not the case, some of the magnetic lines straying 
amay and giving a leaking flux across the space H, or main 
airgap Hence we get distributions of magnetic flux as 
shown by the dotted lines. If the flux passing round each 
hail of the core had the same value, there would still be no 
creeping effeet on the meter. But, owing to the different 
values of the various windings—quadrature, tenth load 
соп, and “ binders "—there is an inequality in the distribu- 
ton. The shunt coils of the meter act as primaries of 
transformers, of which these aforementioned extra windings 
turm the secondaries. Thus transformer action takes place 
in tbe meter, the windings upon one side of the core react 
to a diterent extent to those upon the other side, and 
hence the Hux in H becomes unevenly distributed. This 


uneven magnetic field in the рар, H, sets up varying eddy 
currents in the dise, D, which react upon the field and 
cause the disc to move in the direction of the stronger side 
of the magnetic circuit. Hence, to prevent the creeping 
action thus set up in the meter, means must be employed 
tw balance up the two sides of the magnetic circuit This, 
t9 а certain extent, is done in these meters by the use of 
de tenth load coil, already mentioned. 

As a final adjustment and that is what is required. in 
sicha case as "Meters - the creeping can be destroved 
be the use of “binders.” Since the meter has a backward 
creep, the left ham side of the magnetic circuit is the 
The balancing of the circuits may be done as 
wder. (2) lf there are any “binders” on the left-hand 
rele of the laminations, one or more of them may Бе 
removed until the meter bas no continuous creep, but has 
developed а dead point By removing wires in this way, 
the magnetic reluctance of the circuit is increased, owing to 
a facing otf of the transformer action and the magnetic 
tar round that circuit diminished. Or (^) if there are no 
biuders on the left-hand side of the laminations this side 
«annot be weakened, and hence the right-hand one must be 
awrengthened by patting on a binder or two. This acts 
optemitely to the previous method, by diminishing the 
"v. ictance of the magnetic circuit through the reactance of 
de currents in the binders. 

Tue binders consist of thin high-resistance wire of 
` Eureka or such-like metal. The quadrature and tenth 
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, and strengthening the compound winding. 
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ment of a creep in a meter arises from tho magnetic circuit 


A further addition is | becoming unbalanced, owing to some change taking place in 


the resistance value of the coils. In placing on “ binders” 
to adjust for creeping, the ends of the wire are merely 
twisted together with the pliers, after circling the wire 
round the laminations of the core. Adjustment for creep- 
ing, altering, as it does, the value of the magnetic fux, 
must necessarily have some slight effect on the null reading 
of the meter when on quarter centres ~ie, when amperes 
and volts have 90deg. phase difference l'or any ordinary 
slight creep, however, the effect upon quarter centres is 

inappreciable.— F. A. E. 

(Question. No, 930. —How can tlie excessive current taken by a 26ft. 
planing machine when reversing be reduced ^ When cuttiug 
sin. the load was 35 amperes at 460 volts, und at the moment 
of reversing 2 to 1; 100 amperes. Kuock-out switelies, reversing 
switehes in the armature or field circuit, and magnetic brakes 
must not be used for certain reasons, Thie motor used is com- 
pound wound, What would be the results with motor connected 
up differentially ¢ It is proposed later to make the cutting speed 
40ft. per minute, and reverse 3 to 1; what is the best method 
in order to reduce the excessive current in this case ' 


Best Answer to No. 950 (awarded 10s. ).—This problem 
is rendered rather difficult on account of the fact that some 
of the best methods of electrically operating planing 
machines apparently cannot be used. It would be interest- 
ing to know why the use of reversing switches is pro- 
hibited. Within the last few years several firms have 
placed excellent electrical equipments on the market for 
this class of work, but they are almost all dependent upon 
the use of automatic reversing switches in connection with 
compound-wound variable-speed motors. At the end of 
its stroke the motor is brought quickly to rest hy a dynamic 
brake, and is then reversed with sufficient resistance in the 
field circuit to give a 3 or 5 to 1 speed increase. The 
arrangement is quite simple and perfectly automatic. It 
has, moreover, given excellent and economical results in 
practice. In the particular case under consideration it is 
probable that the reading observed —viz., 100 amperes — 
was due either to the ammeter being very far from dead 
beat, or to the frictional resistances being out of all pro 
portion to the size of the machine. Seventy-five amperes 
would probably be nearer the mark, and this value could 
be greatly reduced by fitting a tlywheel to the motor shaft 
To use a 
differential winding would be fatal, as this would reduce 
the torque at the very instant. when additional torque is 
required. The only object of a differential winding is to 
obtain an almost constant speed, and the latter is both 
undesirable and unnecessary for this class of drive. 

In order still further to relieve the strain upon the 
motor, it is most important that the reversing pulley 
should not receive power until the table has practically 
come to rest. In this connection it may be remarked that 
springs or pistons fixed at the limits of the travel have 
been successfully used to absorb the inertia of the moving 
parts, and it is possible that this plan might be advan- 
tageously adopted in the present case. The method is not 
stated whereby the increased speed for the return stroke is 
obtained. Presumably a variable gearing is used, and it 
is quite possible that here lies the source of the trouble. 
All svstems employing automatic reversing belt gear seem 
to become wasteful aud troublesome sooner or later, and 
this is largely the reason why electric reversing devices 
have come into vogue. 

A rather Ingenious method employing magnetic friction 
clutches is used at Woolwich Arsenal in connection with 
some of the large planing machines there. ‘The motor 
shaft, which is fitted with a bevel pinion driving two bevel 
wheels, runs continuously in one direction. Either of 
these two oppositely rotating bevel wheels may be clutched 
into gear with the shaft of the planer, with which they 
are concentric. The magnetie clutches аге operated auto- 
matically by a switch and rocker arm, the motor circuit 
not being interfered with in any way. This arrangement 
has been found to be very silent, and as a cut is taken both 
on the forward and return strokes it is also very etlicient. 
G. E. B. 

Answer to No. 930 (awarded Is. . The current taken by 
the planing machine appears to me to be high and the 
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reversing current excessive. All planing machines take 
a kick on reversing, and sometimes take as much power, 
and even more, when running back than to take the cut, 
this, of course, being due to the back travel being much 
faster than the forward. As a rule, the depth of cut makes 
little difference to the load. Planing machines are driven 
in two different ways—(A) with two belts, one straight 
and one crossed, there being two broad loose pulleys with 
a fast pulley between them ; (B) one belt, where there are 
two fast pulleys and one loose pulley between them. There 
are two different types of machines, screw and rack. If 
the machine in question is of the two-belt type, it is 
possible that it may be not quite rightly adjusted. If the 
reversing forks hold the belts too close together so that the 
idle belt does not clear the fast pulley soon enough, and, 
perhaps, not at all, this idle belt acts as a band brake 
during the whole time the machine is running, and at 
reversal the belts act differentially and cause a very 
excessive load. The one belt should be clear by about 
zin. before the other belt comes on to the fast pulley. In 
case of the one-belt type of machine this cannot happen. 
Planing machines of the screw type are better for motor 
work than the rack type, as there is not the inertia with 
the screw gear as with the rack, there usually being a heavy 
gear wheel with the rack machines which has to reverse 
when the table runs back. Screws are not often, if ever, 
fitted to large machines, due to difficulties in construction. 
I would like to know if the ammeter used was dead-beat, 
as, if not, this might account for part of the 100 amperes due 
to thesudden kick sending the pointer beyond thetrue reading. 
I think that the trouble would be overcome satisfactorily 
by putting a heavy flywheel preferably on the motor shaft, 
but it would do on the countershaft. This would relieve 
the motor of all the shocks at the reversal of the planing- 
machine table. 

Some years ago a lot of trouble was experienced by a 
consumer with a 10-h.p. motor driving a planing machine, 
and he had it changed for one of 15 h.p., but this was 
equally unsatisfactory, the trouble being bad sparking and 
arcing over at times, and the machine cutting out at 
reversal This led to taking some ammeter tests, which 
‘ave similar results to those obtained by “J. W. W.“ 

ventually a heavy flywheel was put on the motor shaft, 
and it was then found that a 74-h p. motor would do the 
work easily, and no further trouble was experienced. 1 
have noticed a device fitted to a large (30 by 40 litho) 
printing machine to take the shock and assist at the 
reversal of the heavy carriage which moves to and fro at 
a considerable speed. It consisted of two open-ended 
cylinders about 8in long and 4in. diameter, placed at each 
end of the machine. Pistons were attached to the carriage 
at each end, and entered the cylinders when near the end 
of the stroke ; small taps were attached to the cylinders 
to adjust the air-cushioning. Ап arrangement of this kind 
could easily be fitted toa planing machine; the pistons 
would, of course, have to be adjustable according to the 
travel of the table. 

If the motor was connected differentially matters would 
be far worse than they are, as if the series winding opposed 
the shunt winding at the time of the heavy pull at the 
reversal of the table the field would be weakened. This 
would speed the motor up and reduce the torque, con- 
sequently the motor would take a very large current; 
furthermore, a motor that is made to run as an ordinary 
compound machine will not work satisfactorily if connected 
differentially, as the excitation at full load would be so 
small that the field would be unstable, being on the vertical 
portion of the magnetisation curve. “J. W. W.“ states that 
knock-off switches and reversing switches must not be used, 
but I cannot see that they would help matters a bit if they 
could be used. To attempt to reverse the motor would 
make things ten times worse than they are already, as 
restarting would take a considerable time, and there is 
quite enough to do in reversing the table without reversing 
the countershaft and motor as well.—L. S. 


Answer to No. 930 (awarded 5s.)— It is assumed 
that the motor is kept running at a practically constant 
speed in the same direction, reversal and changes of speed 
being effected by pulleys and the usual arrangement of 
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open and crossed belts. The rushes of current on reversal 
are due to the extra work thrown upon the motor by the 
reversal and starting up of the bed. The remedy is to 
couple a flywheel to the armature shaft which will give out 
enough energy to effect reversal without lowering the speed 
of the motor to such an extent as to allow an unduly large 
current to pass. To calculate the dimensions of the fiy- 
wheel the following method may be utilised : In series with 
the motor circuit place an accurate unit meter, with testing 
dials to read decimals of a unit, and also a recording 
ammeter or wattmeter. The latter will be more accurate, 
but if the line volts are constant the former is good enough. 
The planer should be put to its heaviest cut and loaded 
with its heaviest load, and run for about half an hour, the 
recorder being arranged to give a chart at least 6in. long 
in this time. "This chart will show a series of peaks alter- 
nately high and low, after the manner of the diagram, 


Lg | 
VORKIC STR. Re- 
eS TE 


AT SPEED N 


LINE OF MAXIMA, 
PERMISSABLE WATTS! · 


which shows the record of watts taken during one 
complete working and idle stroke. (This diagram is 
only intended to indicate reughly what may be expected, 
and is not to scale.) Next mark on the chart the maximum 
watts which may be taken from line—this must, of course, 
be greater than the maximum watts used on working 
stroke- -and measure with a planimeter the area enclosed 
by the curve below this line. This will be the work per- 
formed in the main part of diagram in joules. By subtract- 
ing this quantity from the units registered by meter 
reduced to joules (units/3,600,000) we get area of peaks 
which would be too small to measure on chart. Divide 
area of peaks by half number of peaks, and this will give 
combined area of one pair of peaks (as in figure). Call 
this J. We know that the kinetic energy of bed varies 
as the square of its velocity, and since area of peaks 
denotes the electrical energy consumed in absorbing this 
kinetic energy, we may assume that the areas of the peaks 
are in proportion to the (velocities)? just before reversal; in 
the first case in this question 4:1. Then energy consumed 
J + J x 4 


in peaks will be Reduce joules to foot- 


pounds by multiplying by 1°35, and the problem becomes 
simple. Find the speeds XI. N, N, corresponding to 
currents Ci, C.,, C, (these may be found bv dividing 
Wp Wa W, by line volts), either from makers curves or 
by means of a rough rope brake test. 

Then a flywheel must be designed large enough to 


perform the duty of supplying : foot-pounds with a drop 


Jj x4 


— — 


in speed from N, to N, or foot-pounds with a drop 


in speed from N, to Ni, whichever is the greater require- 
ment. The formula to be used is the well-known one : 


52˙2 


where К Е = energy to be given out in foot- pounds: 
Na- N, = drop in speed in revolutions per second; 
K-radius of gyration of flywheel (take mean 
radius of rim) ; 
M - weight of rim in pounds. 


Ы 


The flywheel method is applicable to all speeds, and pro- 
duces a more even curve of watts, asindicated very roughly 
by the dotted lines in the diagram. —D. M. H. 


[Other replies to Question No. 930 will be given in our 
next issue.— Ер. E. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


It tboe hast keowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
hest solution of any question we offer fen shillings. We 
also give лге shillinas for every other answer we print. The 
answers to any prublem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
alu one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
АХ) Sent in is considered when marking the relative values 
of these answers. 

QUESTIONS 


939. A workshop and smithy is being arranged for electric driving, 
and it is proposed to do away entirely with the steam supply. 
Explain dade and in detail how the present steam-hammers 
shouid be dealt with without prejudice to their efficient working 
under Ше new conditions. —STEAM-HAMMER. 


910. Papag clearly the action of auxiliary poles on direct-current 
ma ines; also show how the size of the iron and the number of 
exciting turns required are calculated. In what way doss the 
with of the Ah pda pole-face depend upon the width of the 
«lot '—A. 


ANSWERS. 

Quit «n. No. 9.90. —How can the excessive current taken by a 26ft. 
сапа machine when reversing be reduced? When cutting 
{:п. the load was 35 amperes at 460 volts, and at the moment 
of reversing 2 to 1) 100 amperes. Knock-out switches, reversing 
switches in the armature or field circuit, and magnetic brakes 
must not be used for certain reasons. The motor used is com- 
pound wound. What would be the results with motor connected 
up ditferentially !. It is proposed later to make the cutting speed 
st. per minute, and reverse 3 to 1; what is the best method 
in order to reduce the excessive current in this case 

Anocer to No. 930 (awarded 7s. 6d.).—The question 
of reducing the current taken on the reversal of a planing 
machine is one which has always to be carefully considered 
when designing the motor and the gear. It is not clear 
from the information given what system of reversing 

“T W. W.” has in use, but since reversing switches must 

not be used it must be concluded that the motor runs in 

one direction all the time, and that reversal is effected by 
oue of the usual mechanical devices. During the cutting 
stroke the motor will be on full load, and running at its 
normal speed, till the end of the stroke when the operation 
of reversal takes place. Now, in order to retard the planer, 
av! start up in the opposite direction, the inertia of the 
moving parte and the friction losses on the return have to 
be overcome. Clearly, a definite amount of work has to be 

Joue by the motor, and, since it is desirable to keep the 

"mu taken for this reversal as short as possible, a 

«rge torque will be thrown on the motor, necessitating it 

tə take a heavy current. As in а compound-wound motor 

the torque increases more tban in proportion with the 
eurrent (since torque c flux x current, and the flux 
increases with the ampere-turns on the field), the machine 
will be accelerated more rapidly for the same current than 
with a shunt machine, and still more rapidly than with 

a motor with differential compounding. Similarly, on 

reversing from return stroke to cutting stroke a com- 

pound motor will still have the advantage 

From this it will be seen that by using a motor with 
compound winding the current required for a given torque 
is reduced, and the more heavily the motor is compounded 
the smaller will be this current, but at the same time it 
mua’ be noted that this reduction in current at reversal must 
he done пі the егрепхе of the time taken in reversing from 
one direction to full speed in the other, since the 

‘peal of а compound motor falls with an increase of 

cirrent. Before changing his machine to a 3 to 1 

range, “J. W. W.“ should seriously consider the 

&i;ption of one of the electrical reversing equipments on 

the market, with motors specially designed to stand the 

heavy torques though even in these cases it must still 
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by a heavy current. Of course, a mechanical brake could 
be fitted to assist in retarding the planer, but the motor 
still has to supply the heavy torque to accelerate the 
machine, and the current would not be reduced by more 
than 10 to 15 amperes. Again, since we have assumed the 
motor to be а constantspeed machine, with the double 
speed on return obtained by gearing, a flywheel could be 
attached to the motor spindle, the motor being heavilv 
compounded By this means, instead of the sudden peak 
being taken on the motor, it would be taken by the fly- 
wheel, thereby reducing the current on reverse to quite 
reasonable limits. This is what is usually done when 
motors are used for driving heavy machine tools and rolling 
mills, and this is the only way of getting over the difficu'ty 
of the heavy current on reversing in a satisfactory manner. — 


Question Хо. 951. —1 have heard of direct-current motors up to 10 h.p. 
which are started without a starting resistance, the armature being 
switched straight across the mains up to as high as 480 volts. 
I understand that they are usually compound wound and that 
the armature has a very high reactance to keep the current down. 
Please explain fully and clearly. 


Best Answer to No. 931 (awarded 10s. ). -The problem 
that A. W. presents is one that has no special difficulties 
provided that certain well-known conditions are complied 
with. Supply authorities and others have such deep-rooted 
objections to the omission of starting switches that very 
little attention has been paid to the subject. Nevertheless, 
the fact remains that, in the case of crane motors, for 
example, the starting resistance is often cut out so rapidly, 
and otherwise generally abused, that better results would 
be obtained if resistances were not used at all, and the 
design of the plant were so modified that the armature 
could be safely switched straight in. When a motor is 
switched in without resistance there is a rush of current, 
and the designer must aim at reducing this rush as much 
as possible and confining it to a very short period of time. 
The permissible excess current is usually limited, not so 
much by considerations as to the safety of the motor, as 
by the necessity for avoiding a voltage drop in the mains, 
which would cause lamps to flicker and interfere with 
other apparatus on the same circuit. In designing a motor 
for this purpose we must aim at getting the armature up 
to speed as rapidly as possible, aad this involves the pro- 
vision of a strong starting torque without undue starting 
current, In order that this may be accomplished, the 
following points must be attended to: 


1. To prevent the rush of current through the armature 
from demagnetising the field, the brushes must be set 
either on the neutral line or with a slight forward lead. 
Hence the motor should be either a heavy flux or an 
interpole machine, and carbon brushes must be used to 
ensure sparkless running. 

2. The design must be such that a strong field is pro- 
vided at the moment of starting. The motor should, 
therefore, be series wound, or at any rate heavily com- 
pounded. Arrangements should be made for the shunt 
winding, if any, to be energised before the armature is 
switched in. 

3. The current rush at starting must be cut down by 
designing the armature and series windings with a high 
self. induction. In general, armatures wound with a few 
heavy coils, bedded in semrelosed slots, have high self- 
induction, because such coils are able to set up a large 
number of lines round themselves. Ihe armature induction 
may bo still further increased by designing the machine 
with a small air-gap. Another method that has been 
suggested is to connect a choking coil in series with the 
motor. It will be seen that serics motors have a vreat 
advantage over shunt machines in this respect, due to the 
choking action of the series coils. Both series field and 
armature winding should have low resistance, or the induc- 
tive effect will be partly wiped out. 

4. It is essential when starting motors without a rheostat 
that the load should not be thrown on until at least half 
speed is reached For this class of machine it is desirable 
that ball bearings should be fitted so that the starting 
friction тау be negligible. The motor pulley must be 
fitted with a centrifugal friction clutch, or some similar 


de understood that a quick reversal must bo accompanied | device, so that the armature starts quite light and picks up 
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the load automatically when a moderate speed has been 
attained. — RHEOSTAT. 


Answer to No. 931 (awarded 7s. 6d.)—When a direct- 
current motor is switched straight across the mains, the 
reactance of the armature is not the only condition which 
affects the value to which the current will rise on switch- 


ing in. The law governing the rise of current in an induc- 
tive circuit, where L =self-induction and R = resistance, is 
E R 
C=_ (1 - € T) 
R 


the time constant —i.e,, the time taken for the current to 


reach ‘63 of its ultimate value—-being 1 The values of 


L and R are both very small for the armature compared 
with the values for the field winding, so that the armature 
current will rise very much quicker than the shunt current, 
and, moreover, since the ultimate value of the armature 


current = Н, is, roughly, 15 times the full.load current, it 


will be seen that with a backward lead on the brushes 
the armature ampere-turns may almost balance the field 
ampere-turns. 

he torque of the motor is given by the product of the 
armature current and the flux, which for the values under 
consideration may be taken as proportional to the effective 
ampere-turns on the field. These effective ampere-turns 
may be divided up as follows: (a) those due to the shunt 
current, which rises comparatively slowly ; (b) those due to 
the compound turns, which, being in series with the 
armature, rise rapidly with the armature current; (c) 
armature reaction ampere-turns, which vary with the type 
of design in the following manner. 


Рта 1. Compound Motor. 


Fia 2 Shunt Votor, 


Some motors are designed as what is termed “ light- 
flux and some as heavy-flux machines. With a light- 
flux machine, having, in consequence, a high reactance 
voltage, and larger number of turns on the armature, the 
brushes have to be given a backward lead in order to 
secure sparkless commutation, which backward lead, in 
turn, gives rise to & component of the armature ampere- 
turns directly opposing the field ampere-turns. Whereas, 
with a heavy-flux machine with its fewer armature 
turns, and consequent low reactance voltage, the machine 
wil run with brushes in neutral position, or even 
with a slight forward lead, so that the armature 
reactive ampere-turns will be zero, or even assist in 
building up the flux. In practice, a motor will, as a 
rule, have to start against, perhaps, fullload torque, and 


until the product of current and flux has risen to give a |’ 


torque of this value the motor cannot start. From this it 
will be seen that to keep the starting current down we 
must either: (1) Design the armature with a high 
reactance. By this means the armature current rises 
less quickly, and would, if it were not for the 
demagnetising action explained above, allow the flux 
time to rise to a considerable value, but this outweighs 
the advantage of the high reactance unless the motor is 
provided with commutating poles, which cnable the 
brushes to work in the neutral position, and thus bring 
the motor to compare equally favourably with any “heavy- 
flux” machine without interpoles. (2) The field may be 
designed so that the flux quickly reaches its full value, 
to do which it is clearly the same problem as building 


that a compound motor has a great advantage over a shunt 
motor. 

Figs. 1 and 2 show this advantage. Curves A, and A, 
represent the total effective ampere-turns on a compound 
and shunt motor respectively. It will be noticed that 
curve A, rises more rapidly than A,. These curves will 
also represent the flux. Curves B, B, represent the growth 
of current in the armature, assuming armature 5 
these being taken the same in both instances. Curves C, 
C, are the currents which, multiplied by the ordinates of 
the flux curves, A, A,, respectively, give the torque, О P, 
necessary to start the motor. It will be seen that the 
point where curves B, and C, meet gives the current at 
which point the motor commences to rotate, which is a 
eonsiderably smaller current than that in the case of 
B, C,. Also, the quicker curve A, rises, the lower will be 
point M, be relatively to M,. Once the motor has started, 
the back E.M.F. quickly prevents the current rising to a 
much greater value than that indicated by the points M, 
and M,. To sum up, the more heavily the motor is com- 
pounded the better, and if the motor is a light-flux machine, 
and will not run sparkless in neutral position, commutating 
poles should be fitted for this purpose, while heavy-flux 
motors should give no great trouble up to the size men- 
tioned.—J. P. 


Answer to No. 931 (awarded 5s.).—In the case of crane 
and hoist motors, which are frequently started and stopped, 
and are often in the hands of unskilled workmen, it is of 
the greatest importance that the starting apparatus should 
be as simple as possible, in order to avoid risk of break- 
down. With this end in view attempts have been made, 
with considerable success, to dispense with a starting 
rheostat altogether for motors up to 10 h.p. and even 
15 h.p. One of the chief difficulties to be overcome is the 
opposition met with from the supply authority, on the 
ground that the momentary drop in volts, due to the heavy 
starting current, causes a “flicker” in incandescent lamps 
in the neighbourhood. In order that the motor shall cause 
the least possible rush of current, it should fulfil the follow- 
ing conditions : (1) The motor should preferably be series 
wound, for then advantage can be taken of the high self- 
induction and consequent choking effect of the field wind- 
ing at starting, especially when the air-gap is small. (2) 
The armature should be of low resistance, as, doubtless, 
“ A. W." will understand that a high-resistance armature 
would tend to wipe out the selfinduction of the field. 
(5) Low friction losses are essential; the machine should 
have carefully f.tted ball bearings. (4) Some means should 
be devised to permit the motor to be run up light—that 
is, With no load on. such as a loose pulley or a friction 
clutch, such as is used on hydro-extractors; the motor 
being switched across the mains and allowed to speed up 
first, the clutch is then let in. If the starting current is 
still too heavy, a simple form of choking coil will be found 
very useful, and will not, of course, waste any power ; its 
effect simply being to choke back the sudden rush of 
eurrent at starting, in the same way that the series field 
winding does—i.e., by its self-induction.—X. 


Question No. 9./2. —W hat is the reason for guttapercha-covered light- 
ing maius, in not a very sound condition, breaking down when 
continuous current at 140 volts is applied to them, although 
they will take alternating current at the same voltage and about 
40 periods satisfactorily ^ The load is less with the continuous 
current than with the alternating, the former being used during 
the daytime. 

Answer to No. 932 (awarded 7s. 6d.).—The trouble 
appears to be due to electrolytic action. Incipient faults 
are 80 aggravated by the direct current that they more or 
less quickly develop into breakdowns. As to the exact 
changes that take place, several theories might be advanced, 
the following suggestions being the most probable. Gutta- 
percha, when employed as an insulating medium, is not 
generally satisfactory unless under water. In dry, exposed 
positions it soon gets hard, and if cracks do not appear of 
themselves they are easily produced by slight movement 
of the cable. When the cable is supplying an alter. 
nating current the back and forward flow has a 
tendency to seal up any fissures, but in the case of 
direct current the flow is all in one direction. The 


up the ampere-turns more quickly, from which it is clear flow of current mentioned is that passing between the 


NOTES. 


Tramcar Trolleys.—4A correspondent in the Street 
Ravan Journal combats the statement that bow trolley 
colectors are coming into more general use in Germany, 
and states that “the bow collector has the advantage that 
it runs smoothly on curves of small radius, such as are 
frequently met with in old European cities, but has the 
disadvantage that its carrying capacity is limited to 50 
amperes for free running and 150 amperes when starting.” 
The correspondent maintains that the bow collector is at 
a disadvantage where large carrying capacity is required, 
and in support of this view he points to the fact that the 
„Ve Berliner Strassenbabn, after taking over the railway 
emnecting Berlin with Charlottenburg, was able to run its 
metorcars over this line with one wheel trolley, which was 
substituted for the two bow collectors which were formerly 
necessary. On the other band, the wheel trolley has a far 
wider employment due to its demonstrated greater advan- 
tages for beavy electric street railway service. 

The Properties of Alloys.— Prof. II. C. H. Carpenter 
and Mr. C. A. Edwards, of the National Physical Labora- 
tory, presented at the meeting of the Institution of 
Mechanical Engineers on the 18th an abstract of the eighth 
report to the Ailovs Research Committtee on the properties 
of als of aluminium and copper. The summary thus pre- 
sented, which included the most important results obtained, 
is of espkcial importance, inasmuch as it enables one to 
омат & general idea of the main conclusions arrived at 
wehout having to study the entire text. The research has 
fated to determine the electrical conductivities for the 
whole series. The conductivity of No. 1 alloy, containing 
0°10 per cent. of aluminium, was measured because it was 
thought that a high value might be obtained. Such was 
net the case. the very low value, 76:5 (at 15'6deg. C. 
(cOdeg. F.)), referred to standard copper at the same 
temperature being obtained. The report leaves no doubt 
that this surprising diminution is caused by the ,',th per 
cent. of aluminium, since the value 99:5 was obtained 
fer the pure copper blank (99:96 per cent.) of the series. 

Charges in Detroit. Тһе maximum charges for 
ei-ctrical energy are bound to be made for the peak load 
consumers while the lowest rates are obtained by the 
power users with a regular lo d. Many methods of 
dferentiating between these extremes have had a trial 
in this country, and the final solution is yet to be obtained. 
For lighting consumers we notice a scheme in use in 
[тоц which is somewhat novel. There the charge is 4d. 
per unit for the first two unite used per month per room 
and 24. per unit for any excess, with discounts of 10 per 
eent. on bills under £10 and 15 per cent. on bills over £10 
ror prompt payment. This is equivalent to 40 hours use 
per room per month of one 16-c.p. lamp before the reduc- 
чоп to 2d. per unit begins. In reckoning rooms in resi- 
jens the halls, stairways, servants’ rooms, kitchen, 
yantry, bathroom, porch, and vestibule are omitted from 
"be count, the intent being to reckon family and guest 
mems only. This system encourages the use of electric 
lamm throughout the house, and is much preferable to one 
in which the differential charge depends on the maximum 
number of lamps fixed. 

Electric Light and Telephone Wires.— What is 
described by the Lanz! as “а new danger from the modern 
deveiopment of the use of electricity for lighting and 
te phone occurred recently in Boston (U.S. A.). It 
appears that when a man was replacing a telephone 
receiver which he had just been using his hand came in 
contact with the metal handle; at the same time he 
was һо нпр the desk lamp in order to move it, when he 
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received a charge from the electric light supply which 
proved fatal. Instantly the plugs at the telephone exchange 
were blown out. At the inquest, an electrical expert 
explained that this was due to the fact that the telephone 
wire was not powerful enough to stand the amount of 
electricity passing through it. There were 3,500 volts on 
the principal wire. It seems that at some point (the 
locality of which is not stated) the electric and telephone 
crossed, and were swayed together by the wind. The 
insulation was there burned off, and the whole 3,500 volts 
passed into the telephone wire. Such an accident is by no 
means new, and was one of the most common when electric 
lighting with overhead wires was first introduced in the 
States. Modern safeguards prevent such accidents. 


Electricity in Medicine.—In a paper presented to 
the British Electro-Therapeutic Society (an abstract of 
which appeared in the Lancet), Dr. Chisholm Williams 
shows the advances that have been made in the treatment 
of cancer and other diseases by means of the X-rays. No 
theory at the present time is entirely satisfactory, but it is 
encouraging to gather from Dr. Williams's remarks that the 
action of the X-rays on blood is gradually taking shape. 
Several members of the society are obtaining excellent 
results from their experiments, which may solve the difti- 
culties regarding the theory of the action of X-rays not 
only in cancer but in other divers diseases. After illus- 
trating the various cases in which the application of the 
rays have been effective, Dr. Williams taunts his own pro- 
fession with a natural conservatism in being sceptical about 
the efficacy of Röntgen's brilliant discovery when that 
was originally announced. But the profession soon had 
their doubts allayed when medical men were able to observe 
the shadow of bones in the fingers of their own hands, and 
their scepticism then was turned to astonishment. Proceed- 
ing forward, they thought it astonishing that some little 
superticial cancers disappeared, and had not their scepticism 
received so great a shock about the diagnostic power of the 
rays, they would have been even more sceptical. But the 
fact remains that most of the little growths can be 
alleviated by X-ray treatment. Who can say how soon 
in the future, with increased knowledge of cancer and of 
the rays, the alleviation of the larger growths may not be 
attained ! 


A New Commutator Connection.—The connection 
between the armature conductor on a direct-current 
machine and the segments of the commutator bas always 
becn a point requiring considerable care for the dynamo 
builder. In a few cases it is possible to solder the con 
ductors directly into slots milled in the segments of the 
commutator. In the majority of cases, however, this is 
not feasible commercially. The alternative is to inlet a 
connecting lug into the segment, which involves a con- 
siderable expense in labour. А new method of avoiding 
this milling of a slot in the segment and soldering in of 
the commutator lug has been patented by Mr. 
C. W. Dawson, of 26, Victoria Park-avenue, Kirkstall, 
Leeds. His device, which has been tried practically, con- 
sists in making the projecting lug out of sheet metal the 
full size of the commutator segment. This thin sheet can 
be stamped out of a required shape, and the V tu receive 
the armature conductor is then formed by bending back 
on itself the projecting lug. These plates are inserted 
beside the commutator segments and clamped up with the 
same. It will be seen from consideration of the above that 
no more copper is needed in the commutator than hereto- 
fore, and that the usual soldered joint between segment 
and lug is replaced by the large surface connection between 
the connecting strip and the adjacent segment. The 
inventor claims saving in first cost, and there may be sume 
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slight advantage in commutation. He has designed stamp- 
ing arrangements so that the connectors can be cut out 
without special dies. 


Hydro-Electricity.—A country which suffers from 
lack of coal resources, or which is situated too far from the 
coal regions to permit the import of coal at a price which 
will admit of its being economically used for industrial 
purposes, need no longer consider itself handicapped if it 
possesses sufficient water which may be utilised in the 
generation of energy. It has been established over and 
over again—in Switzerland, in Italy, in Sweden, and else- 
where—that water is an adequate substitute for coal where 
the supply of the former is plentiful and the latter scarce 
and dear. San Francisco affords further proof of this fact. 
The Journal of Electricity, Power, and Gas, in reviewing the 
last year’s events in San Francisco, states that, “due to the 
great industrial development of the past 10 years, par- 
ticularly for the use of the transportation, electric light, 
power, and gas interests, San Francisco to-day has cheaper 
fuel and cheaper power, and at the same time is very largely 
independent of the supply of coal, which up to within the 
last few years has always come to San Francisco from 
outside of the United States. Fuel oil for the generation 
of steam power has practically entirely replaced coal, and 
the extensive development of electric power transmission 
from the mountains has made it possible for San Francisco, 
and, in fact, all California, to get a large part of the required 
power independent of coal as fuel, which has always been 
expensive in addition to being limited in quantity. San 
Francisco’s predicament at the present time from the power 
and fuel standpoint can be easily imagined if, with the 
present serious shortage of coal, the entire city and its 
power and light plants were dependent upon such supply 
of ooal. Fortunately, the oil fuel supply and electric power 
transmission has solved this problem, it is to be hoped, for 
all time.” At the present time, when San Francisco is 
emerging from the state of ruination into which it was 
plunged by the earthquake last year, the importance of 
cheap power is not to be overestimated. 


Manganese.—The Government of Mysore have issued 
special orders relating to manganese mining in the State 
which impose greater restrictions upon those who work 
that mineral. The terms upon which licences will be 
granted in future are as follows: (a) Only prospecting 
licences will be granted hereafter for terms ranging from 
one to three years at the option of the applicant. (^) Area 
which may be granted an applicant, whether under single 
licence or several, shall not exceed 12 square miles. In 
case of existing licences such licences shall be renewed at 
the option of the applicants. (c) Rate of royalty shall be 
fixed at six annas per ton of ore removed, with an addi- 
tional sum of 24 per cent. of net profits or dividends when 
profits or dividends exceed 10 per cent. of capital outlay ; 
provided that where an applicant prefers to take a licence for 
single year, the royalty levied shall be fixed by Govern- 
ment each year according to the state of the market for 
the mineral. (d) Forms of licence to be the same as 
heretofore with modifications as above and the alteration, 
that rentals in future be Rs.100 per square mile instead of 
Rs.50, as licensees have all the privileges of mining lease- 
holders. The Mysore Manganese Company have been 
informed that their request for а licence for 700 square 
miles of land cannot be granted, but since they were the 
pioneers of the new important industry the Government 
direct that their interests be protected, and an area of land 
consisting of a circle with a centre at Ayanur and a 13-mile 
radius, or about 550 square miles, be reserved for the next 
three years, and the Mysore Manganese Company will be 
regarded as having preferential claim ; and if applications 
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for blocks in this area are received the company will be 
given the first refusal. But the Government reserve to 
themselves the right to refuse a grant either to the 
company or anyone else without assigning reasons. Appli- 
cations already received before the date of the conference 
for blocks within reservation will be granted and the rest 
of the Shimoga district will be thrown open for pro- 
specting, and existing applications disposed of on their 
merits. 

Wireless Telepheny.—Mr. К. A. Fessenden gives an 
account in the Scientific American of a recent public demon- 
stration of wireless telephone apparatus given by the 
National Electric Signalling Company at its Brant Rock 
and Plymouth stations, approximately 11 miles apart. 
During the past summer a great many experiments were 
carried on between the Brant Rock station and a small 
schooner having a mast 70ft. high, and communication was 
easily maintained up to distances of 10 miles from shore 
with an expenditure of less energy than is required to 
operate a 16-c.p. lamp. The illustration shows the con- 
nections used for talking directly from one station to the 
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other. lt shows a form of transmitter, and the method of 
testing the sensitiveness of the various transmitters by а 
phonograph talking record, and à dynamo used with one 
form of apparatus capable of giving 80,000 alternations per 
second, but generally run at from 50,000 to 60,000. As at 
present developed, the system is capable of maintaining 
communication between ships 100 to 150 miles apart. А 
method has now also been put in use whereby messages 
can be printed on receipt at the receiving station, the 
messages being transmitted by typewriter. 

Board of Trade Activity.—lIt is gratifying to note 
that the Government department dedicated to look after 
this country’s trading interests is at last awakening to a 
fuller appreciation of its duty, and is showing а commend- 
able desire to be of real assistance to the British trader. 
One of the departments which has been the object of much 
criticism both from the serious manufacturer and the 
cynic—the consular department—is to have а much-needed 
overhauling, and placed on a more business footing. As 
indicated in а recent speech by the President of the Board 
of Trade, this department is to be brought somewhat in 
touch with the Board of Trade, and in future all consuls 
sent abroad will have to pass through the Intelligence 
Department. By thus strengthening the Intelligence 
Department of the Board of Trade we are likely to take 
an important step towards improving British commerce, 
and we are more likely to discover the reason of the 
success or failure of other countries—knowledge which may 
enable us to avoid pitfalls and, at the same time, keep 
abreast of our rivals. Complaints have often been made 


A net the dilatoriness in publishing consular reports, and 
on o va- опа the information which they contain is too 
ae to be made use of. Mr. Lloyd-George has outlined a 
* чете whereby in the future information will be promptly 
wired to chambers of commerce and others interested as 
Sen да it was received. It is satisfactory to know that 
the Foreign Otice and the Board of Trade are to be 
brought into effective co-operation in the matter. We 
should not wonder if the Board of Trade ultimately took 
over all the commercial work now within the sphere of 
the Foreign Otice. We are glad the Government. also 
propose doing something to remove certain features of the 
system which now prejudicially affect British 
industries, Thousands of foreigners apply for patents in 
Great. Britain in the course of a year, and use them merely 
for the purpose of preventing anyone from setting up an 
ei aistry or utilising that patent in this country. A single 
B. enforcing foreigners to work such patents here would 
have a salutary elect. 

British Science Guild.—This institution has just 
cot pieted the first year of its existence, and it is encourag- 
Ia to hud it making satisfactory progress. Having been 
formel to do for this country what similar organisations 
in America and Germany have done towards the advance- 
tment of science in its application to industry in their 
fespevetive. countries, the members are faced with the 
doheult task of educating the public so as to bring home 
to their minds the depth and reality of the convictions 
upon which the guild is based. It is all the more gratify- 
11. C. therefore, to know from Sir Norman Lockyer (at the 
annual meeting on Monday) tbat the guild’s first year had 
heen a success. Mr. Haldane, as president of the guild, 
deaivered an interesting address, in which he dwelt on the 
great importance of science to industry, and we agree that 
is ground for solid satisfaction at the progress being 
in that direction in this country. We have not 
2. *avs been fully alive to the value of systematic technical 
cation. and our erstwhile unrivalled commercial 
suprema у was in a large measure due to the superior 
bartering powers of our countrymen with foreign rivals, 
wbo themselves lacked at the time that training in scientific 
method which they have since incited us to acquire. But 
tSeir progress, which is based upon knowledge methodically 
wy, ured, has in some respects caused a renaissance of such 
elucation in this country, and nearly every large industrial 
etre now contains within its midst a properly-equipped 
te-hnical or commercial college. We note that at the 
meeting on Monday Sir Wm. Mather said that “one of 
the most eminent and successful heads of one of the 
агде+ї technical colleges in the German Empire recently 
expressed to him the hope that in England we should not 
T.446 the mistakes that were made in Germany, where 
"bey were paving excessive attention to the theoretical 
s ic of seientitic education.” The same authority thought 
that t" England had but to go on in her practical way, 
szPerting to her education a somewhat more scientific 
tranan but never losing her practical quality, and she 
w. od still be the greatest nation in the world. There is 
morh wisdom in this remark, which we have ourselves 
rle on previous occasions in these columns. 

Junior Institution of Engineers. With the 
pecmission of the president of the Royal Naval College, 
(sreer.wieb, Admiral Sir A. D. Fanshawe, K.C.B., and the 
assistance of Dr. James A. Ewing, F.R.S., director of 
naval education, upwards of 100 members of the Junior 
[tution of Engineers on Saturday afternoon, Jan. 19, 
visited the college and precincts. They were received by 
Prof. J. P. Henderson, D.Sc, Mr. Henry F. V. Negus 
‘secretary to the college), and Hon. Lieutenant Thos. Pratt, 
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R.N. (curator of museum). After seeing the notable 
collection of naval pictures, etc., there, they were shown 
over the chapel and museum. Proceeding to the new 
engineering laboratories, they were met by Dr. Ewing, 
vice-president of the institution. All the apparatus, ete., 
was on view, including that used to demonstrate Dr. Hele- 
Shaw's "stream lines,” shown by Mr. John Smith. The 
laboratory is equipped on research lines and not for 
elementary teaching, since. the engineering students have 
had a five years’ course at Keyham College and Devonport 
Dockyard on the “sandwich” system before going to 
Greenwich. The course extends to one year for the 
average student and to three years for the best students, 
who are destined later for expert work at the Admiralty 
or dockvards. The equipment of the laboratory comprises 
a 2,000-h.p. triple-expansion steam-engine ex H.M.S, 
“ Rattlesnake,” a 45-h.p. Belliss engine and Siemens 
dynamo, a 45-h.p. Parsons turbine dynamo, a 30-h.p. 
de Laval turbine-dynamo, a 15-h.p. Diesel oilengine, 
a 9-h.p. Crossley gas-engine, a 12-h.p. Thornycroft petrol 
engine and Siemens dynamo, a small Hornsby oil-engine, 
а 10-h.p. air-refrigerating plant, a three-stage torpedo air- 
compressor, an 18in. torpedo, a hydraulic pumping enyine, 
two hydraulic motors, a Babcock and Wilcox water-tube 
boiler, superheater separately fired, a water-softening plant, 
a White-Forster boiler with oil fuel, a 100-ton and five-ton 
Wicksteed testing machine, a complete Zeiss apparatus for 
the study of the microstructure of metals, a well-equipped 
workshop for making and repairing apparatus, a good 
equipment of measuring apparatus of all kinds used in 
experimental work. At the conclusion of the visit the 
party were entertained to tea by Dr. Ewing, and on the 
proposal of Mr. Eade, member of council, seconded by Dr. 
H. 5. Hele-Shaw, F.R.S., a vote of thanks was tendered for 
all that had been done for the reception of the institution 
that afternoon. 


Municipal Electricity Accounts. In our issue of 
Dec. 7 we referred to the proceedings in connection with 
the audit of the Bermondsey Borough Council accounts, at 
which the London Electric Supply Corporation raised 
objections on various points in connection with the keeping 
of the municipal electric accounts, with the object of show- 
ing that sums which should be debited against the electric 
accounts were placed against the general rate; that the 
estimate of the electrical engineer as to the value of the 
steam supplied from the dust destructor was greatly under- 
estimated, and another £1,000 should bave been charged 
against the electric light on this account; and that the 
charge made against the general rate for strect-lighting 
was excessive, in view of the offers of electric companies to 
supply the borough with electrical energy at a very much 
lower price. Counsel for the company, at the adjourned audit, 
continued his criticism of the figures put forward by the 
borough electrical engineer. Mr. Heenan said that, on tests, 
he produced 481}. of steam from 3:96lb. of coal, and estimated 
that throughout the vear he could produce the same result on 
the average оп 451. of coal. Counsel called Mr. Burstall, 
Mr. C. P. Sparks, and Mr. Sydney Dobson, who all said 
that to produce steam equal to the generating of a unit of 
electricity would require 6lb. of the Shipley peas coal used 
at the Bermondsey station. The company’s contention 
was that by the over-rating of the amount of steam pro- 
duced from the coal bought by the municipal undertaking, 
and by the under-rating of the value of the steam produced 
by the dust destructor, a sum of £1,000 which should be 
charged against the electric account was missing Mr. 
Carson Roberts (the auditor), in closing the inquiry, said 
he thought it had been conclusively proved that the 
variation between test and average figures allowed by the 
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borough engineer was a great deal too small, and the 
amount which would probably be transferred to the elec- 
tricity account on that score would be some £200 to £300. 
With regard to the question of street-lighting, he had to 
remember that the offers of the companies to supply were 
made too late in the year to affect, even if accepted, the 
accounts for the year ending March 31, 1906. But it was 
open to consideration next year. With regard to deprecia- 
tion, the borough undertaking had not laid itself open to 
any stone-throwing on that account, because it had done 
all that the statute required of it. Without suggesting 
that Bermondsey had laid itself open to blame, he thought 
that all proportions of accounts for which the municipality 
was liable at the time of closing the accounts were not 
taken into consideration. 


The Glow Lamp.—Considerable attention has of late 
been given to various questions of illumination, and if 
recent discussions thereon have failed to throw sutticient 
light upon these obscure questions, it certainly cannot 
be attributed to low standards. At three consecutive 
meetings the Institution of Electrical Engineers in London 
discussed the question in one form or other, and yet a 
fourth meeting is required to bring the discussions to a 
termination. Some of the greatest authorities in this 
country have participated in the discussions, and the 
amount of information contributed from both theoretical 
investigations and practical observations should better 
enable us to understand the present state of affairs in 
regard to illumination. Mr. Swinburne’s paper at the Institu 
tion upon the new type of incandescent lamp with metallic 
filament was immediately followed by Mr. Patterson's 
paper on high-voltage glow lamps, and sandwiched between 
the two was the report of the Engineering Standards Com- 
mittee giving the British standard specification for carbon- 
filament glow lamps. In addition there came across the 
Atlantic the news of the discovery of the helion lamp. to 
say nothing of developments with the tungsten lamp. 
Surely, if the attendant evils of this embarras de richesses 
do not take effect, there should evolve an ideal type of 
lamp. Attention for the moment is focussed by Mr. Patter- 
son's extremely able paper upon the carbon-filament glow 
lamp. This lamp is considered in some quarters as having 
reached its final stage, and in other quarters as just about to 
enter upon а new lease of life in а metamorphosed state. 
Between these conflicting opinions, that alone which seems 
certain is that new light standards will be established. 
Of the many points raised by Mr. Patterson, that relating 
to inital rating of lamps is among the most important. He 
said some hard things about the uneven grading of 
voltages of glow lamps in this country, and, in contradistinc- 
tion, showed what beneficial results had followed the 
enforcement of a rigid glow-lamp specification in America. 
He admitted that the very unequal grading of supply 
voltages rendered it impossible for makers to supply lamps 
at а reasonable price to fall within the same narrow limits 
that are imposed under the American system. It is not 
possible in lamp manufacture to predict what will be the 
voltage at which а lamp will give a certain candle-power 
and consume a specified number of watts per candle. But 
even taking this into consideration, he concluded that an 
improvement would be possible if the large buyers of lamps 
insisted on having them supplied to specification, and took 
proper steps to see that they did not fall short of the 
guarantees. The great importance of proper rating and 
effective guaranteeing of the quality of glow lamps is at 
once realised when we stop to consider the annual waste of 
money in this country due to the use of unsuitable lamps. 


Oxides in United States.—Only the other week we 
called attention to the occurrence, of tantalum ores in 


Australia, when we pointed to the effect which a plentiful 
occurrence of minerals was likely to have upon the elec- 
trical industry in general and incandescent lampmaking 
in particular. The question of making metal-filament 
lamps now occupies such prominence in tho considerations 
of lampmakers that it is extremely apposite to mention 
the extensive discoveries of rare minerals which have 
been made in the States. Until comparatively recently 
most of the rare earths for electrical purposes were 
obtained from Europe, but the Scientific American 
reports that deposits have been found in America 
which possess superior qualities to those imported. Some 
of the best zirconium silicate is mined in Henderson 
County, North Carolina, and deposits have been discovered 
in other States within the past few years. The North 
Carolina deposit contains upward of 67 per cent. of 
zirconium as oxide. It is found in a ball mill mixed 
with about twice its weight of crude acid potassium 
fluoride. The recovery of the ore by fusing in a graphite 
crucible and dissolving it in chemicals is not a very 
intricate or costly process. Tho zirconium thus obtained 
is reasonably pure. Absolutely pure zirconia is not 
demanded, and the slight traces of silica left in the 
American product tend to improve the efficiency of 
the lamps. In Llano County, Texas, considerable quan- 
tities of gadolinite in crystalline form associated with 
yttrialite, crytolite, fergusonite, rowlanite, allanite, and 
other minerals are found. Not many years ago the 
minerals gadolinive and yttrialite wero obtained entirely 
from Norway and Sweden, and their cost made even 
laboratory practice with them rather expensive. The 
deposits in Texas are supposed to be of volcanic origin, 
and they are radioactive and contain a certain amount of 
helium gas. Tests of these products in Texas show that 
the gadolinite is composed chiefly of 40 to 45 per cent. of 
yttria earths, 25 per cent. of silica, 15 per cent. iron as 
oxide, and 9 to 12 per cent. of beryllia. The yttrialite 
contains from 42 to 47 per cent. of yttria earths, 30 per 
cent. of silica, and 5 to 6 per cent. of ceria, didymia, and 
lantham, with slight traces of urania. The fergusonite 
contains roughly from 30 to 42 per cent. of yttria earths, 
33 to 46 per cent. of niobia; and rowlanite from 46 to 
62 per cent. yttria earths, 26 per cent. of silica, and traces of 
iron and magnesia. Allanite has large percentages of iron, 
ealeia, and alumina, with only traces of yttria, and 26 per 
cent. of ceria and didymia. These natural combinations of 
the rare earths in the Texas deposits make it reasonably 
simple to recover what is desired, and the various 
ingredients are separated and used for different purposes. 
The recombinating of the different earths for illuminant 
filaments is a work that possesses great fascination for the 
experimenter. So far it has been demonstrated that the 
yttria earths containing the greatest atomic weights pro- 
duce the most satisfactory glowers. The relative value of 
the ores obtained from Norway and Sweden and those 
mined in Texas can be judged by the fact that the former 
has as low as 90 to 92 atomic weight compared to 115 for 
the Texas yttrialite, 107 for rowlanite, 103 for the 
fergusonite, and 100 for gadolinite. 


Northampton Institute.—This popular educational 
centre was en fête last Friday and Saturday evenings on 
the occasion of the annual conversazione and exhibition of 
the students handiwork. A large attendance foregathered 
in the main theatre on Friday evening to witness the dis- 
tribution of prizes and certificates awarded to students 
during the session 1905-6, to listen to the principal's 
annual report, and to hear speeches from Mr. L. B. Sebastian 
(chairman of the governing body of the institute) and 
Mr. Evan Spicer (chairman of the London County Council) 
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commendatory of the work of the institute. Dr. Walmsley 
alivled once more in his report to the lack of accommoda- 
tion and the increasing congestion in the buildings, which was 
in part relieved by the acceptance of an otter of the British 
Horvlogical Institute to let on rent to the Northampton 
lustitute for educational purposes the greater part of its 
banding. The technical optics department has been trans- 
ferred to this building, and the rooms vacated have been 
utihhsed for the extension of tho laboratories and work- 
shops of the electrical engineering department. It is worthy 
of note, however, that there was a substantial increase of 
4^out 16 per cent. in the number of apprentices and 
inprovers attending evening classes during the session 
under review, thus showing that the institute is reaching 
more fully the class of students for which its evening 
courses are intended. The student hours worked, 122,569 
in 1905.6. was ап improvement upon 114,597 reported in 
the previous year. It is, indeed, gratifying to learn from 
ler, Walmsley that the electrical and mechanical engineer- 
„ departments, which between them absorb the majority 
of the evening students, continue to have a record 
of successful work. Another sign of development 
in tbe success of students is that the scholarships and 
cabititions awarded to the students by the London 
County Council represents £390, as against only £240 
last year. The new four years’ day course in engineering 
cntered last session on its third years work, and, 
consequently, at Easter two sets of students had to be 
provided with places in commercial workshops during the 
summer of 1906. This was again done without any 
peemiums being paid, and thus one of the main features of 
the institute's system of engineering education has again 
justited its adoption by the governing body. In the 
ssion under review large additions were made to the 
equipment, especially in the electrical and the mechanical 
chgineering departments. Chief among those may be 
mentioned the 75-ton Wicksteed testing machine which 
Las been installed in the mechanical laboratory; the 
cconomiser which has been added to the boiler plant, 
and which has been designed for experimental work on 
an engineering scale; and the completion of the 50 b. p. 
experimental engine. For the electrical engineering 
laboratory an alternator specially suitable for experi- 
mental work has been designed and built in the institute, 
and many minor additions have been made to the equip- 
ment, especially in the direction of instruments for 
standanlising purposes. As an instance of the vitality of 
the day courses, the engineering society carried on by the 
ttudents themselves may be cited. This society has had a 
very successful series of meetings during the session, many 
of the papers being of high standard, and some have been 
printed in the Livctrieal Engineer. Another side of the 
inst. омез activities the social side —is as active and 
successful as ever, and, altogether, the governing body 
have reason to be proud of the tutorial staff under Dr. 
Walinsley's able guidance, and of the achievements of the 
atidents. 


permitted to break up at any one time a greater length 
of street than 200 vards, which is just one half the distance 
proposed hy the Dill. The Bill also omits to provide for 
the maintenance of so much of a street as shall have heen 
broken up for a reasonable time thereafter. What are con- 
sidered the most vital proposals are those which enable the 
London County Council, in the absence of agreement, to 
take a transfer of undertakings of local authorities at their 
pleasure and option. The Finance and Parliamentary 
Committees characterise the proposed terms of transfer 
as extraordinary. These are, “that the London County 
Council are to merely make themselves responsible for 
discharging the debts, liabilities, and commitments of the 
undertakers from the date of taking over. They are also 
to be empowered to take the benefit of any sinking, 
reserve, and renewal funds which such undertakers may 
have standing to their credit or may have invested.” The 
committees are of opinion that such undertakings should 
only he taken over ou the basis of arbitration terms, and 
after a proper investigation for the purpose of ascertaining 
and fixing the fair market value to be paid therefor. The 
objections of Wandsworth really crystallise all. objections 
against the Bill. ‘These are: “that it is not desirable that 
the County Council should become an authority to supply 
electricity in bulk or otherwise; that the scheme is ill. 
considered ; that the proposed area of supply is too 
large: that the proposal to purchase the undertakings 
of the local authorities would involve a large expendi. 
ture of public money without adequate return, the 
generating works of some of the local authorities 
being probably of less commercial vaiue than the outstand- 
ing debts and liabilities : that in the hands of the County 
Council the undertaking would result in a loss which, under 
the provisions of the Bill, is to be made good out of the 
county rate; and that the undertaking should be estab- 
lished and carried on as a commercial undertaking, the 
County Council to be the controlling or supervising 
authority as in the Electric Lighting Acts.” From the 
reports of a number of borough councils that we have seen, 
no greater favour is shown towards the private Bills. 
While Kensington thinks that no action need be taken in 
regard to the Administrative County’s Bill, but that 
petitions should be presented against the London and 
District Electric Power Bill and the London Electric Supply 
Bill, Stepney, on the other hand, considers the London 
Electric Supply Bill the least dangerous of the whole four 
Bills, inasmuch as its immediate object appears to be to 
obtain powers to enable a number of existing companies to 
link up their undertakings for the purpose of supplying 
each other and also authorised undertakers with electrical 
energy in bulk—matters which would not prejudicially 
affect their own undertaking, but, on the contrary, might 
prove of very material advantage to it. A petition is, 
however, to be presented against it on account of one pro- 
posal to compete with certain classes of the Councils con- 
sumers direct, and another to repeal the power of local 
authorities to purchase electrical companies' undertakings. 
Lewisham does not take up a very hostile attitude towards 
the Administrative County s Bill, but Stepney asks for its 
rejection, or, failing that, for the insertion of a clause pro- 
hibiting the company from supplying energy to consumers 
in the borough without first obtaining the Council's consent. 
Many of the petitions to be lodged against the Dills are 
merely for the purpose of giving the various metropolitan 
borough councils а %%% standi before the committees. The 
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note the grounds on which objections to the various | of the promoters making certain concessions, it is scarcely 
whemes are based. In Stepney, the Works Committee | likely that the majority of councils will, departing from 
opine that the London County Council should not be their usual practice, earry their opposition to extremes. 


London Power Bills. —We are now nearing the time 
when the annual struggle for the power to supply electricity 
in bulk in the county of London will be renewed in the 
House of Commons and in the committee rooms. Some 
jndication. as to the measure of resistance which the four 
B.lis will have to encounter is already, even at this early 
stage, apparent from the recommendations of the com. 
mitte-s of the various borough councils interested who 
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SINGLE-PHASE MOTORS. 
BY H. R. SPEYER. 


The two chief types of single-phase motors that have 
proved themselves to be the most successful of those 
brought before the publie on a commercial scale are the 
series repulsion and the induction motor. The single-phase 
induction or asynchronous motor may be looked upon in almost 
the same way as the transformer. The stator winding, 
receiving the current, is in no electrical connection with the 
rotor, and in order to get the motor to start it is necessary 
to have an excitation field out of phase with the main 
magnetic field reduced by the current in the main winding. 
This is generally achieved by putting the excitation wind- 
ing at 90deg. with the main winding, and letting it consist 
of either a choking coil or a capacity. This latter would 
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produce a field leading in phase by about 90deg., while the 
former wculd set up a field lagging by practically 90deg. 
behind the axis of the main magnetic field. In this way a 
rotating magnetic field is established which tends to set a 
mass of iron or other good magnetic matter pivoted 
centrally as regards the magnetic field in motion, causing 
it to assume a synchronous speed. Such motors, however, 
are not able to start up against such loads as required for 
tramways, pumps, or lifts, etc., but may very well be used 
for motor-generator, fan, and ventilation work. Naturally, 
if first allowed to run up to normal speed without load, they 
may be put to almost any kind of work. 

The characteristic torque-speed curve for such a single- 
pe asynchronous motor is depicted in Fig. 1, Curve b. 

rom this it can at once be seen that up to a certain 
point it resembles the wellknown  continuous-current 
shunt-wound motor characteristic having the greatest 
torque at maximum speed, but as soon as this approaches 
synchronous speed the torque quickly falls. The value of 
cos $ depends upon the size of the motor and the load, 
generally improving and reaching its maximum value at a 
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point corresponding to the normal load of the motor. After 
the motor has run up to speed, the excitation or starting 
field may be switched out. This being done, the motor 
will continue to run at almost constant speed without 
being affected by a varying load. The speed-torque curve 
of such a motor is shown in Fig. 2, Curve b. 

We now turn to the so-called “series repulsion motor,” 
which is being gradually evolved from the ordinary con- 
tinuous-current series-wound motor. One is often asked 
what a series repulsion motor is, and there is no doubt 
that this term has often been erroneously applied to single- 
phase motors whose characteristics are purely those of the 
series or repulsion motor. The ordinary alternating-current 
series motor, which is built up in the same way as the 
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direct-current machine, with the exception that the field 
magnets are laminated and wound with few turns to keep 
down the self-induction, has naturally similar characteristics 
to those of the continuous-current series-wound motor, and 
when worked with a low frequency gives very satisfactory 
results, though the power factor will be rather poor. [n 
the repulsion motor the field only is supplied with the 
single-phase current, and the armature, which is wound in 
precisely the same way as a direct-current machine, is by 
means of the brushes permanently short-circuited. The 
induced armature currents, according to the position of the 
short-circuited brushes, set up a certain torque, and as the 
armature with its conductors rotates it cuts the flux and 
an E.M.F. is set up which, in accordance with Lenz’s law, 
directly opposes the currents setting up the rotation. The 
result, then, is, that if the speed increases the armature 
currents and, consequently, the torque diminish. Now, if 
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we take these two motors — namely, the series and repulsion 
motor—and combine them—that is to say, employing two 
sets of brushes per pole, one set being permanently short- 
cireuited and the other connected in series with the field — 
one obtains the true series repulsion motor, whose torque 
speed characteristic is shown in Fig. 1, Curve a, where 
we have the greatest torque at starting, which fall rapidly 
off as the speed rises, this latter being dependent, as in the 
ordinary continuous-current series motor, upon the variation 
of the load. 

We shall now look upon the two classes of single-phase 
motors together—namely, the series repulsion and the 
induction motor. The former, as we have already seen, 
produces the greatest torque at starting, but its speed 
varies with the load. Now, the latter has no starting 
torque, but a constant speed irrespective of the load 
within certain fixed limits. "Therefore, by combining the 
two types, if this were possible, we should have an ideal 
single-phase motor with a large starting torque and a 
constant speed at all loads; in other words, we should 
have а motor possessing the advantage of the series 
repulsion characteristic curve as far as the starting torque 
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FIG. 4. - Test on an Osnos 10-h. p., 140-volt Motor, 960 revs , 50 frequency. 


is concerned (Fig. 1, Curve a), and the advantage of a 
shunt or induction characteristic curve as far as constant 
speed is concerned (Fig. 2, Curve b) The resultai.t 
favourable torque and speed characteristic curves would te 
as depicted in Figs. 1 and 2, Curves с. Such motors have 
been built, the“ Schüler," the “ Fynn,” and the Osnos ” 
being all based on this principle, possessing either both slip- 
ring and commutator or the latter alone. I propose now 
to give a few notes on the actual working of the series 
repulsion and induction motors. 

Let us begin with considering the necessary require- 
ments with such motors in order to produce these desired 
torque and speed characteristies. First of all, the motor 
must possess a continuous armature winding in order to 
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ohtain the continuous torque, and, further, provision must 
be made to keep the relative position of the short-circuited 
coils constant with respect to the axis of the magnetic field. 
In order to attain these conditions, an ordinary continuous- 


current wound armature with its commutator may be used 


with permanently short-circuited brushes. In some cases, 
in addition to these, an ordinary set of excitation brushes 
or sliprings are used. Secondly, in order to obtain 
constant speed with varying loads once the normal has 


teen attained, some means or other must be adopted for 


keep'ng the voltage across the armature constant; this can 
best be done by employing a small transformer, the 
ŝ ondary of which is placed in parallel to the ordinary 
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exciting brushes of the armature, while the primary is 
connecte] to the main ie, on a practically constant supply 
circuit. This method is really equivalent to the ordinary 
cmpound-wound continuous-current motor, and may be so 
arranged that with an increasing load the speed also 
increases. Another method for obtaining constant speed 


is to divide the stator winding into three divisions, keeping 
one portion always on the mains and using a second 
portion as a starting coil, while the 
starting, 


third portion, 


which idle at is switched in parallel 


is 


BOR 8S & B Amps 


o 6 2 60 70 BO 50 ЮО HO 10мит< 
Mis Current Torque Tests on an Osnos 65-h. p. Single-Phase Motor, 
100 volta, 40 frequency. 


excitation brushes when the machine has 
гиз np to speed. This last method is employed with 
te " Fynn-Alioth" motor, which will be described in 
cath later оп. The new single-phase “Osnos” motor, 
à 1s now being constructed by the Felten und 
. Hraume- Labmeyerwerke, is wound in the same way as 
an оз hnar series motor, and has two sets of commutator 
Ie pebes, one set being permanently short circuited along 
the axis of the stator magnetic field (see Fig. 34). The 
other &et--namelv, the excitation brushes -are set at 
„leg. relative to the short-circuited brushes, and are con- 
ne ted up in series with the stator winding. The motor, 
'herefore. runs as a compensated series motor with a vary- 
ing speed, and exerts its greatest torque at starting. When 
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the motor has almost attained synchronous speed, the 
| secondary winding of the small transformer contained in 
the stator shell is, by means of a centrifugal switch, placed 
in parallel with the excitation brushes (Fig. 3, Curve b), 
while the primary winding is connected to the mains, 
hence is served with practically constant pressure. The 
| motor, after the switching in of the transformer, runs at 
almost constant speed. 

The compensation of the phases of this motor is brought 
about through the resultant magnetic field along the axis 
of the short-circuited brushes inducing by the rotation of 
the armature a leading E.M.F. between the series or 
excitation brushes. This induced E.M.F. increases with 
the speed of the motor, and at a certain speed, depending 
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FIG, 7, — Connections of Schuler Single-Phase Motor. 


upon the resistance of the armature, will neutralise the 
lagging E. M.F. due to the self-induction of the motor. The 
value of cos ¢, then, for this type of motor will at all loads 
| be practically 1. If the motor is driven from an external 
source at a speed higher than the synchronous, it will 

deliver its energy back into the mains. The braking 
| action, according to experiments made, is such that when 
| the motor is driven at a speed about 5 per cent. higher 
_ than synchronous speed it delivers its full output back into 
the mains. 

One of the advantages pertaining to the “Osnos” motor is 


о юо 200 зоо 400 эхо боо 
АРМ 
Fic. 8. – Terque Curves for Schuler Motor for Varying Speed: and Resistances 
between Slip Rii ge. The brushes were placed Oleg from neutral zone. 


* воо 00 1000 noo 1200 00 
eg 


as follows: After the transformer has been switched across 
the series or excitation brushes, the rotor lies in series with 
the stator winding, and at the same time as a shunt across 
the mains. The total current then flowing through the 
series brushes is built up of two components — namely, the 
resultant of the stator and transformer current. Now, 
the total current with constant voltage and resistance (load) 
is likewise constant, hence the value of the transformer 
current is the total minus the stator current; therefore, 
when the machine is working as a motor, all that the trans- 
former has to do is to carry the difference of current 
between the stator and the almost constant excitation 
| current—in other words, it has only to carry the working 
| current. И, for instance, the stator current is equal to 
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the exciting current, then the transformer will carry no 
load. 2 

It has been found from various results taken from motors 
already put to different kinds of work that the greatest 
load the transformer has to carry amounts to about 5 per 
cent. of the output of the motor, while with normal output 
there will be no load on the transformer. It is, therefore, 
possible to do without a special transformer by dividing 
the stator winding into two separate parts, one of which is 
used as the working portion, while the other takes the 
place of the transformer, and is placed in parallel to the 
excitation brushes. 

This arrangement can best be seen from Fig. 3, which 
shows the diagram of connections for the Osnos motor. 
'The direction of rotation of the armature is changed at will 
by means of an ordinary throw-over switch. From Figs. 4, 
5, and 6 the working conditions of the “Osnos” motor may 
be seen. The curves depicted in Fig. 4 have been com- 
piled from tests made on a 10-h.p. motor, 140 volts, 
960 r.p.m., and 50 cycles, when run under normal condi: 
tions. It will be noticed that with full load the motor has 
an efficiency of 71 per cent., which is very satisfactory for 
a single-phase motor. The value of cos ¢ at full load is 
also very good, being in the neighbourhood of 0:98. The 
curves in Fig. 5 represent the working of а 6:5-h.p. 
“Osnos” motor, 120 volts, 875 r.p.m., and 45 cycles. As 
seen from the curve, the value of cos ¢ is practically con- 
stant irrespective of the load, and with normal output is 
equal to 1. The efficiency of the motor is 63 per 
cent., which for a lift motor of this size may be considered 
satisfactory. The curves in Fig. 6 have been plotted from 
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results of the test made on a 6:5-һ.р. **Osnos" motor, 
100 volts and 40 cycles. It will at once be seen that, 
when the motor is taking twice the normal current at 
starting, it is capable of producing a torque of more than 
four times the normal. If, as shown in curve, the normal 
current is about 82 amperes, the energy required for the 
motor in volt-amperes per metre-kilogramme will be 


2x82x100 
25'5 
which is very satisfactory. 

We are now in a position to sum up the advantages of 
the * Osnos" motor: (1) The motor starts up in the same 
way as the continuous-current series-wound motor—that is, 
with greatest torque (up to 4:5 times the normal torque 
with double the normal current) and speed falls with 
inereasing load. (2) By normal speed the centrifugal 
switch is operated, after which the machine runs with con- 
stant speed ; it is, therefore, impossible for machine to race 
when unloaded. (3) The winding can be so arranged that 
the motor runs with practically constant speed between 
no load and full load. (4) If the motor be driven from an 
external source, it gives its energy back into the mains and 
brakes powerfully. (5) The value of cos 4» for all loads is 
a'most 1. (6) The speed of the motor can be easily regu- 
lited. (7) Motor requires no starting resistance, but can, 
without an inconvenient rush of current, be directly 
switched on to the mains. 

Only a very short description of the “Schuler” single- 
phase motor is necessary, as the manner of working of this 
type was described in the Electrical Engineer of Sept. 4, 
1903. This motor, which since then has been greatly 
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improved, is а combination of the repulsion and induction 
motor, and possesses both a commutator and three slip- 
rings (see Fig. 7, which shows the general connections of 
the motor) When the motor is to be started up the 
brushes on the slip-rings are left open, and if a single- 
phase alternating current then be passed through the stator 
winding, a current will be induced in the rotor or armature 
which will at first only be able to flow through the com- 
mutator. 'The motor then starts up as а repulsion motor 
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105 volts, 840 revs., 42 fr. quency. 

with a strong torque (see Curve a, Fig. 8). With increas- 
ing speed the starting resistance between the slip-ring 
brushes is gradually decreased, with the result that the 
whole of the induced rotor current will not continue to 
flow through the commutator, but will divide into two 
components, one flowing through the slip-rings, the other 
through the commutator. The value of this latter will be 
gradually decreased and at any moment will depend upon 
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Fig. 11.—Torque Current Characteristic for 5-h.p Schuler Motor, 
105 volts, 840 revs , 42 frequency. 
the resistance between the slip-rings, and as soon as these 
are short-circuited the current in the commutator will be 
almost nil. Sparking, therefore, when once the motor has 
got to work, is impossible. 

Fig. 8 shows the torque curves with different resistances 
in the slip-ring circuit. Curves а and f represent the two 
extremes—namely, with brushes open and short-circuited — 
Curves , c, «d, and e with intermediate resistances. As 
long as the starter connected to the slip-rings is open, the 
motor will run at а speed dependent on the load, but 
immediately the slip-ring brushes are short-circuited, the 
motor runs at practically constant speed on all loads. The 
varying of the resistance in the slip-ring circuit is made 
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(quite. automatic by employing a centrifugal starter, as 
shown in Figs. 7 and 94. The cutting out of the resistance, 
therefore, may be made as gradual as desired by setting 
the spring of the centrifugal governors to work when the 
wished for speeds have been attained. The direction of 
rotation of the motor is controlled by an ordinary two-way 
«witch, the current being made to flow through the main 
held, F (Fig. 7) and, in addition, through either of the 
exciting ficid windings, /, or / which correspond to a 
right or left rotation. From а test made on an ordinary 
Shp. “Schuler” motor, 105 volts and 840 r.p.m., the 
working curves as depicted in Fig. 10 were obtained. 
Fg. 11 shows the torque-current curve for the same motor. 
It is worth noticing that the motor starts up with more 
than tbree times the normal torque with less than twice 
the normal current. With the aid of a variable resistance 
placed in series with the commutator brushes (sce Fig. 7), 
it is possible to so regulate the torque that the motor does 
its work with the least possible amount of current. 

The favourable characteristics, then, of the “Schuler” 
metor are: (1) Large torque during the starting period. 
2: Starting torque can be regulated at will through variable 
reeiátance in commutator circuit ; therefore, when such 
motors are employed for lifts or similar work, the cage will 
not be jerked. (3) Only a relatively small amount of start- 
ing current is required. Thus no sudden rush of current 
takes place : therefore, no flickering of neighbouring incan- 
descent lampe. (4) Sparking of commutator when the motor 
is at work is impossible. (5) Line pressure only in stator ; 
therefore, less risk of breakdown. (6) Racing of motor 
impossible. (7) Direction of rotation varied by means of an 
ordinary throw-over switch. 


( To be continued.) 


А NEW COMPENSATING MICROPHONE. 


The Zürcher Telephongesellschaft send us the following 
description of а new form of compensating microphone : 


In microphones the action is produced by variations of 
pressure in loose contacts. It is clear, therefore, that it 
must be possible to obtain a stronger effect by an augmenta- 
tion of the loose contacts, and, in fact, almost all micro- 
phones now in use have several loose contacts. The 
contacts are generally placed behind the diaphragm, and 
in consequence of this disposition only the increase and 
reluction. of pressure produced on that side of the 
d:aphragm are utilised, notwithstanding the fact that the 
vibrations of the diaphragm would act on contacts placed 
before it at the same time but in contrary direction. 

Many attempts have been made with the object of 
utn:sing the vibrations of the diaphragm in both directions 
and of constructing double-acting microphones, and several 
patents have been granted for such microphones, but none 
of these apparatus have come into use. No doubt all 
suffice from the drawback that the inventors did not succeed 
In getting equal changes of the resistance for tho vibrations 
ty and fro of the membrane, and so the reproduction of 
«veh could not be clear. With the new compensating 
microphone this effect is said to be attained. 

Tbe new microphone is constructed as follows: The 
diaphragm, a, of the accompanying drawing is attached by 
^»rongs to a shoulder of the metal Бох, с, so that it can 
vibrate freely. In front of the diaphragm and near the 
mouthpiece of the apparatus a metal plate, y, perforated in 
the centre 18 secured to the edge of the box ; and to the 
inner side of this plate—that is, Wer the diaphragm is 
fixed a ring of carbon having little cavities, f, on the face 
turned to the diaphragm. These cavities contain granules 
of carbon. On the reverse side of the diaphragm is placed 
a carbon disc, having ulso such cavities, filled with granules 
Í carbon. The apparatus being placed so that the 
diaph is in a vertical position, the granules touch 
the diaphragm on both sides and establish contact as in 
other granular microphones. The different parts of the 
apparatus are connected so that the electric current coming 
from tbe battery reaches the diaphragm; and here 
it is divided into two branches. One brauch passes 
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through the granules placed before the diaphragm 
to the carbon ring, and the other branch goes through 
the granules placcd behind the diaphragm to the 
carbon disc. The induction coil has two sets of 
primary windings, each of which is passed by one 
of the branches of the current. Both sets are wound in 
the same direction but connected with the opposite poles 
of the battery, so that they produce an induction current 
in opposite direction. By the use of the ring the object 
is attained that the sound waves may reach tho diaphragm 
in the centre without any hindrance, and consequently the 
vibrations of the membrane going on in concentric circles 
must affect all the contacts situated on one side of the 
membrane in the same direction and with equal force, and 
also that the effect produced on the contacts placed on the 
other side is in an opposite direction. Consequently, a 
reduction of the pressure and ап increase of the resistance 
on one side of the diaphragm correspond to an increase of 
the pressure and a reduction of the resistance on the other 
side, and rice cers’. The variations of the intensity ot 
current caused by these variations of pressure must be of 
the same strength in the contacts before the diaphragm 
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and in those behind it, because the diaphragm having mide 
a vibration in one direction must make a vibration of the 
same amplitude in order to return to state of repose. A 
disc of varnished linen or a similar material, , is fixed at 
the mouthpiece in order to prevent the access of moisture 
to the loose contacts during conversation. This is neces- 
sarv, because otherwise the apparatus would soon become 
unserviceable. The two sets of primary windings of the 
induction coil producing an induction in an opposite direc- 
tion and being connected with the opposite poles of the 
battery as mentioned above, the inductive actions on the 
secondary windings produce a cumulative effect. Another 
construction based on the same principle would consist in a 
diaphragm fixed in its centre instead of being fixed by the 
springs, b, on the edge. 

The excellent quality of the new apparatus can be shown 
by a simple calculation, which is said to be corroborated 
by practice. Let T be the intensity of current in tke 
undivided part of the circuit: T, and T, the intensities of 
current in the two branches: r = 2:5 ohms, the resistance in 
the undivided circuit; и = 5 ohms, the resistance of one 
branch: r, = 5 ohms, the resistance of the other branch (com- 
prising in 7, and r, the battery, the respective loose con- 
tacts, and а set of the primary windings): E the E. M.F. of 
the battery = 5 volts. Then we have in the state of repose 
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E 3 
——— = — = 0’6 amperes. 
ra (x79) 2:5 + (5 x 5) 

Ty +19 5+5 


Т, =0°3 ampere and T, - 0:3 ampere. 

If, now, by the sound waves the resistance of the con- 
tacts placed before the diaphragm decreases two ohms, it is 
increased two ohms in the contacts placed behind the 
diaphragm. So т, is 5 ohms and r, = 7 ohms. So we 

ve 


= 0:4565 ampere. 


Т 3x7 E 21 

! (25x3) + (25 1 7) T (3 7) 46 

In comparison with the intensity of current in state of 

repose we have an increase of 0:1565 ampere. On the 
other side we have 


СЕ з з= 
2 (2°5 x 3) + (2°5 x 7) +(3 x 7) 


That is, less 0:1044 ampere. The sum of the variation 
producing induction will, therefore, be 0:2609 ampere. 

The result is quite the same if we consider in the first 
place the effects of the vibrations of the diaphragm towards 
one or towards the other side. With a microphone having 
loose contacts only on one side of the diaphragm, we find 
the following result, supposing the conditions for the rest 
to be the same: (E =3, т=5 + 2:5). In state of repose the 
intensity of current is : 


= 01956 ampere. 


s 0:4 ampere. 
7:5 


By an increase of the resistance of two ohms the intensity 
of current is reduced to 


: = 0'5158 ampere. 
9:5 


By а reduction of two ohms the intensity is increased to 
9 = 0:5454 ampere. 
5:5 


In the first case the reduction in comparison with the 
intensity in state of repose is 0:0842 ampere, and in the 
second case the increase is 01454 ampere. 

The inductive action of the new microphone being 
0:2609 ampere, as shown, is more than three times as 
strong as the inductive action of an ordinary microphone, 
if we compare the reduction of the intensity of current 
caused by a reduction of the pressure, and almost double if 
we compare the increase of pressure and the increase of 
intensity of current caused by this increase of pressure. 
In both cases the effect is considerably intensified. But the 
calculation shows also another advantage, perhaps still more 
important. As the induced current reproduces what is 
spoken into the microphone, the reproduction will be the 
more clear and distinct the more the variations of intensity 
of current in the primary windings of the induction coil 
correspond to the vibrations of the diaphragm—that is, the 
more they are in proportion with them. In reality the 
variations of the intensity of current with ordinary micro- 
phones differ considerably from proportionality. At the 
above calculation shows, the increase of intensity of current 
caused by a reduction of the resistance of two ohms is 
almost double the reduction caused by the increase of the 
resistance of the same value (0:1450:0':0842). Exactly, 
the proportion is 1,722 : 1,000. 

With the new microphone the variation causing induc- 
tion is always of the same value—that is, always in the 
proportion 1, 000: 1,000. If we compare the action result- 
ing from different variations of the resistance, we find the 
following result: Ап increase of the resistance in one 
branch of the circuit of the new microphone of 0'1 ohm, 
and, therefore, a reduction of the same value in the other 
branch, produces in the first branch an intensity of current 


Т, ~ 5 * 4˙9 
1 (2°5 x 49) + (2°5 x 5°1) + (49 x 51) 
That is, in comparison with the current flowing in a state of 


repose, a reduction of 00059 ampere. In the other branch 
the intensity of current is 


T um 3x51 
2 (2°5 x 4-9) + (2°5 x 510 + (49 x51) 


= 0'294 ampere. 


= 0:506 ampere. 


That is, more than 0:006061 ampere in state of repose, 
which makes altogether an inductive action corresponding 
to a difference of intensity of current of 0-012003 ampere. 

For an increase and a reduction of the resistance of 
two ohms, the variation of the intensity of current producing 
the induction exactly proportional would be 


20 x 0012005 = 0:24006 ampere. 


But, in fact, it is, as mentioned, 0:2609 ampere. This is a 
ratio of 1,000 : 1,087, which is a very little deviation from 
proportionality. 

With an ordinary microphone under the conditions 
shown above, an increase of resistance of 0:1 ohm produces 


& reduction of intensity of current to 2. —that is, a differ- 


ence of 0:0053 ampere. For an increase of resistance of 
two ohms—that is, the twenty-fold—the reduction of the 
intensity of current should, therefore, be 0:106 ampere, 
whilst in reality it is 0:0842. This is a relation of the 
reduction, as it is calculated proportionally to the real 
reduction of 1,000 : 1,259. A reduction of the resistance 
of 0:1 ohm produces an increase of the intensity of current 


to Š that is, 0.4054 —and a difference of 0:0054 ampere. 


For a reduction of the resistance of two ohms—that is, 
twenty-fold—tbe proportional increase of the intensity of 
current should be 0:108 ampere, but, as has been shown 
above, it is in reality 0:1454 ampere. The relation of the 
two figures is 1,546 : 1,000. In practice this appears very 
clearly in the fact that ordinary microphones fail when they 
are loudly spoken at—that is, the voice gets shrill and indis- 
tinct. And just in speaking over long lines we are induced to 
speak as loudly as possible, because we hear that the sound 
coming from the other post arrives only very feeble. It 
is true that for the clear reproduction of speech there are 
also other cireumstances to be taken into account besides 
the proportionality of the variations of the intensity of 
current; but they are of no importance here, because they 
are the same for the different systems of microphones. 

The construction of the new microphone renders it 
possible to use a greater number of loose contaets to a 
rather large extent, and, consequently, to use a stronger 
battery than is possible with other microphones. And by 
that means we may obtain another augmentation of the 
effect. The new microphone is patented in different 
countries. 

It would be interesting to check the calculated results by 
a practical trial. 


PETROL-ELECTRIC TRANSMISSION FOR ROAD 
VEHICLES, IN COMPARISON WITH PURELY 
MECHANICAL SYSTEMS.* 

BY E. W. HART AND WILLIAM P. DURTNALL. 
(Concluled from page 124.) 


The На Рига! System,—It will have been noticed 
that all the systems previously dealt with are systems 
utilising continuous current, and this for reasons which 
will, later in our paper, be explained by us. We have 
brought out a system of power transmission in which poly- 
phase alternating-current apparatus is adopted. One of 
the principal things which led us in that direction was that 
considerable trouble and unreliability was experienced by 
us when transmitting high power with continuous-current 
apparatus. Electrical engineers, generally, will admit that 
the polyphase alternating-current induction motor has 
become very popular recently for stationary work, mainly 
owing to its powerful starting torque and to its freedom 
from commutator and brush troubles. A burnt-out 
armature—the perpetual source of dread in continuous- 
current dynamos and motors—is practically unknown in 
the polyphase alternating-current induction type, even 
when put to most severe service, and its depreciation, 
under fair conditions, is as low as any class of rotating 
machinery, whilst its simple and substantial construction 


* Paper read before the Society of Motor-Omnibus Engineers, 
Jan. 21. 
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is one of the chief advantages, resulting in low cost of 
maintenance and attendance. Observe, too, how it differs 
from the single-phase alternating-current induction motor, 
which has the disadvantage that it is unable to start 
against load. The single-phase type is, also, less flexible 
as regards speed, but in other respects the single-phase 
type is similar to the polyphase alternating - current 
induction motor. 

For the benefit of those gentlemen who possibly may 
not have had experience with polyphase alternating-current 
induction motors, we will briefly give a simple explanation 
of its construction and working. A polyphase alternating- 
current induction motor consists essentially of two parts, 
the stationary and the revolving. In most modern motors 
the stationary part, or “stator, contains the coils through 
which the current passes; a polyphase current, flowing 
through the “stator” windings, produces a rotating 
magnetic field, which field acts upon the revolving part, 
or “rotor,” and induces in it current which magnetises it, 
ко that the “rotor” becomes practically an electromagnet, 
but is only excited or maintained in that state by the 
induced current from the surrounding “stator.” That is 
the reason why such a motor is generally referred to as an 
“induction” motor. When running without load, the 
speed of the motor is very nearly that of the rotating 
field produced in the “stator,” or nearly synchronous; 
then there is a very small current induced in the “rotor” 
winding. The magnetic pull of this small current on the 
rotating field rodas a feeble torque, and the current 
consumption by the “stator” is, then, only the magnetising 
current required to overcome the mechanical and magnetic 


Standard Hart-Durtnall Petrol-Electric Bus Chassis—completed 
recently at Luton. 


friction of the motor. When the load is applied, the 
speed of the motor falls by a small percentage, increasing 
the voltage and also the induced current in the “rotor,” 
and a powerful torque is produced by the pull of this 
l^creased current іп the “rotor.” The difference between 
the speed of the “rotor” and that of the revolving field 
the “stator” is called the “slip,” and this “slip " is pro- 
portionate, to a certain extent, to the resistance of the 
rotor windings. It will thus be seen that the greater 
‘he load put on an induction motor the greater will be the 
“slip”: absolute synchronous speed is never obtained in 
an induction motor, for, as seen, there is even at no-load 
beds a certain amount of “slip” required to generate 
- ficient current to overcome the light-load running losses. 
This fall of speed or “slip” in a well-designed motor will 
yenerally vary from about 1 per cent. at light load to about 
10 to 15 per cent. 

It has been stated that the induction motor is not 
tlexible in respect to regulation of speed, but there are 
teveral methods of obtaining a variation of speed with 
polyphase induction motors. One method is the insertion 
of a resistance in the “rotor” circuit, but that wastes 
power, as do all motors using resistance in their armature 
circuits. Another method is the variation of the voltage 
of the alternating current to the “stator,” thus causing 
more or less slip. A third method is by changing the 
number of poles of the “stator,” and so arranging them 
that, although the periodicity of the supply current remains 
constant, the motor can turn at, say, one-quarter, one-half, 
or full speed. This result is very similar in action to, 
though, in fact, very much more flexible than, an ordinary 
«et of change-speed gears. You will possibly observe that 
the main current at full pressure simply passes through 


the "stator" windings, which are quite enclosed, the 
current not traversing any exposed part, such as a com- 
mutator, brushes, etc., and, as these windings are stationary, 
there is no danger of mechanical injury. The insulation 
of the “stator” can be made very secure, as it is not 
rotated, and can, therefore, stand a varying voltage better 
than would be permissible with a continuous-current motor. 

The most important item in favour of the induction 
motor is the revolving part, or “rotor”; in this only low 
voltages are generated, and, consequently, very little 
insulation is required. In fact, polyphase motors are 
working well without insulation in the slots carrying the 
“rotor” bar windings. Тһе “rotor” can thus be very 
much more strongly and mechanically built than a con- 
tinuous-eurrent motor, with its revolving armature, through 
which the full pressure current has to pass, and in which 
case, for high voltages, the windings have to be fine wire, 
expensively insulated, and liable to burn out. The con- 
tinuous-current motor requires a commutator, to convert 
the current into an alternating one as it enters the wind- 
ings of the armature. This fact necessitates the use of 
brushes for a rubbing contact, and these require a deal of 
attention from time to time for trimming and adjustment, 
whilst the commutator occasionally requires turning up, 
and this pretty often if there is any sparking, which 1s 
very liable to occur especially if the motors have to be cut 
down in weight, as have all automobile motors. Poly- 
phase induction motors do not require any commutator, 
and are free from that very expensive and, at the best, 
very undesirable part, which is absolutely essential to the 
continuous-current motor—a fact of which some of the 
operating engineers would, if they had, say, with 100 "buses, 
say, 300 commutators, and, say, 1,200 brushes to keep in 
good daily order, we feel convinced, be aware. They 
would then not only have their usual troubles, but would 
become very quickly acquainted with brush troubles. 
With polyphase induction motors, and especially if fitted 
with short-circuited “ rotors,” there is absolutely no chance of 
sparking. This point will be appreciated by insurance 
companies, and by Scotland Yard, in respect of motor 
vehicles carrying inflammable materials, such as petrol. 
The dimensions and weights are smaller, power for power, 
than those of continuous-current motors, and, owing to 
their simplicity, polyphase induction motors are more 
suitabie to be left in the hands of ordinary drivers, 
or of unskilled workmen. It is an important fact that, if 
a polyphase induction motor is driven independently, above 
synchronism, it becomes a generator and an absorber of 
mechanical power. The effect of this feature is emphasised 
by us later. The important part this quality will take in 
the economical running of public service vehicles is only one 
of the many advantages of this method of transmission, and 
one which will become fully apparent when more trials have 
been completed. 

We show diagrammatically a general arrangement in plan 
and elevation of the Hart-Durtnall chassis. The car has, 
during the last few days, been run on the road with 
gratifying results. A is a 40-hp. petrol engine (speed, 
800 r.p.m.; B, fan: C, polyphase alternating-current gene- 
rator, combined with a series-wound exciter ; D, electro- 
magnetic clutch to obtain direct drive on top speed 
(800 r.p.m. of engine equals 12 miles per hour); 
E, polyphase alternating-current induction motor, coupled 
direct by means of F, propeller shaft fitted with 
universal compensating joints, to G, live back axle, 
fitted with differential gear, etc ; and H, bolts to 
carry the whole plant, which is slung from the cross 
members of the chassis. It will perhaps be noticed that 
by undoing the universal joint and the supporting lugs, 
water and petrol connections, etc., the complete set of 
machinery can be lower from the chassis for examination 
or possible repairs A complete spare set can very easily 
take the place of the set under repair; hence, keeping the 
bus on the road to earn dividends—a point that will be 
appreciated both by our friends, the operating engineers 


and their staffs, as well as by the traffic managers and 
_directors—will be a simple matter with our system. 
Other parts shown in the diagram are: І, connections: 


J, exciting revolving field magnet of polvphase current 


| generator ; К, armature of small continuous-current series- 
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wound exciter ; L, sectional field of exciter ; M, winding of 
electromagnetic clutch; N, regulating switch and contacts 
in connection with sectional field ; O, bridge contact-piece 
for short-circuiting generator field ; P, contacts for bringing 
into circuit magnetic clutch windings; Q, fixed armature 
‘winding in polyphase generator; R, fixed “stator” two- 
speed windings; S, “rotor” of polyphase motor, with 
short-circuited bar winding; T, bridge contact in con- 
nection with the foot brake pedal; U, reversing switch: 
and V, two-speed switch for starting on gradients. 

WE Тһе method of operation is that, assuming the engine is 
running at constant speed, the switch is on the forward 
position, the two-speed switch is on the top electrical 
driving speed, and the regulating switch is on position 1, no 
voltage being available, the driver places the switch on 
No. 2 contact, and a low voltage is generated, which excites 
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short-circuit the polyphase generator field. It will be 
observed that the exciter then only supplies current to the 
magnetic clutch winding, which grips solid, and the direct 
drive on top speed, from engine to back axle, is obtained. 
Should it be at any time necessary to stop on a very steep 
ascent, the driver, in order to restart the car, puts his two- 
speed switch in the low-speed position; the engine then 
runs at top speed and the car at reduced speed, with 
increased torque at the road wheels. In the event of occa- 
sion to pull up sharply at speed, cross roads, or a corner, 
the bridge contact is so arranged that the exciter field 1s 
short-circuited before the band brakes go on, and, when the 
road is clear again, the exciter does not pick up until the 
driver takes his foot off the brake pedal and the band brakes 
are off the drums. The bridge contact then opens up the 
field, allowing the exciter to build up and the car to start 
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motor omnibus, 


the alternator field, which, in turn, generates poly phase 
alternating current in the generator armature winding, 
from whenee it is conducted by copper bars through the 
reverse and two-speed switches to the “stator” windin 
in the motor, producing a rotating field in the “stator 
The “rotor” then starts and endeavours to get into phase 
with the speed of the generator. Should the car be loaded, 
it may be necessary to increase the field of the exciter, in 
order to get sufticient starting torque at the motor, and 
this is done easily by bringing the switch round to No. 9 
contact. When the speed of the car has risen, direct 
drive is obtained by moving the switch on to No. 10 
sontact. This move drops the magnetic clutch winding 
lu series with the field of the generator, weakening this 
field and at the same time brings the clutch over gently 
into contact: the last move, to No. 11 contact, which is 
made immediately, causes the insulated bridge piece to 
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of the Hart-Durtnall petrol-electric 


again, the switch, of course, being brought to contact 
No. 9, and, later, to No. 11, as previously described. In 
starting, though it may be necessary to move the switch. 
lever as far as No. 9 contact, in order to get the necessary 
amount of excitation and resulting torque for starting, 
once under way, sufficient excitation will be obtained from 
lower contacts according to the speed and levels. No. 11 
is the full speed position ; No. 9 is the top speed electrical 
drive. On approaching a declivity, the driver puts his 
switch lever on No. 9 contact, and, as soon as the force 
due to gravity causes the revolutions per minute of the 
“rotor,” which is coupled direct to the back axle, to exceed 
synchronism, the motor becomes a powerful revolving 
magnetic brake, and prevents the vehicle from acquiring, 
even on a very severe declivity, any undue speed. The 
braking effect can. be made less powerful by putting the 
switch lever on to lower contacts. 


A paper, of which the following is an abstract, was read 
by Mr. € Е. Douglas, A. M... E. E, on “Large Gas Power 
Pianta,” before the Manchester Section of the Institution 
of b. ertrical Engineers on Jan. 22, 1907. The author at 
the outset. referred to the valuable contributions given by 
many eminent experts, such as Messrs. Clerk, Dowson, ete., 
ou tbe subject, and put forward in his paper the following 
pointa for consideration: (1) some arguments for the 
instalation of gus power plant: (2) a general description 
of tvpical plants: (3) some actual results of operation. 

1 The three principal prime movers available in this 
country for powers of 200 h.p. and over are the reciprocat- 
lig steam- engine, the pas-enyine, and the steam-turbine. 
The low-speed steam-enyine was gradually being displaced, 
winle, on the other hand, the scope of the high-speed 
eanne was limited. by the universal adoption of the 
steam - turbine, especially for outputs of 1,500 beh. p. 
and over. The author thought, too, that the most 
sanguine of gas engine builders preferred to limit 
tbe maximum size of his unit to somewhere in the 
nitshbeurhood of this output — namely, 1,500 h.p.— 
a'ibough larger units were in operation. Except in the 
case Of large power supply companies, city corporations, 
and a few isulated instances of large manufacturing works, 
the ordinary industrial unit ranged from, say, 200 h.p. to 
1,560 bp, and the author proposed to confine his attention 
to the auitability or otherwise of such installations. The 
must weighty consideration which determined the adoption 
of a prime mover was reliability combined with low cost of 
eperation. No one questioned the reliability of reciprocating 
steam engines, while the cost of operation of steam-turbines 
an medium powers at any rate) was not less than that of 
bah class steam-engines. Curves were given to prove this 
punt. What prime mover was, therefore, available to give 
power at a lower cost of operation? The answer was, the 
къв enzine. The author was aware that the critic would 
at once raise tbe question of reliability, but he would 
emicavour to prove that for industrial purposes the gas- 
enine, along with its supply plant, was at least sufticiently 
re.ia^le to warrant a much extended sphere of operation, 
and that it could be operated with greater economy than 
any other form of power plant, at least, within the limits 
stated. 

The author went on to complain of the fact that 
peepee in this country looked upon the large gas-engines 
as in the experimental stage, and put it down to the 
mechanical failure of some early large gas-engine installa- 
бонча, along with the deeply-rooted objection which exists 
in this country to so-called experiment—i.e., to adopt а 
esce of power which had not been adopted by one's 
neighbours or co-manufacturers, and could not, therefore, 
te an actual industrial proposition. The fact of hundreds 
of thousands of horse power used successfully in large 
gas - engines on the Continent did not move British 
power uses. [t was perfectly true that a large majority 
ot big gasengines were working on waste gases from 
blast furnaces, but this was simply a matter of local 
eunditions and convenience, and did not prove that а gas- 
engine was more reliable working with blast-furnace than 
with producer yas. The autbor then went on to cite cases 
ef er,nnes working successfully with various kinds of gas 
of diferent calontic values, in order to show that the value of 
the gas bad nothing whatever to do with the satisfactory 
operation of the engine, provided, of course, that the value 
m а.:у installation remained reasonably constant, that the 
cng пе was designed to suit the gas, and that the gas was 
«u:taliv cleaned before admission to the engine. lu view 
of the fart that many large and far-seeing firms abroad 
bwj installed large plants and were extending same 
v» plants of 10,000 b.h.p. and 12,000 b.h.p., the author 
к.ш: Меј that the case for the reliability of large gas- 
eb nes was proved. If reliable abroad, why not at home! 
He admitted that there had been serious failures. This, 
bowever, was mainly due to zeal out-running discretion, 
ani he now submitted that large gas-engine builders had 
«апе sad experience, and that, as a result, they had 
long muce passed the experimental stage, and were building 
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and had built large engines quite as reliable as their 
steum friends. 

Turning to the question of econom of operation, interest 
and depreciation on capital outlay must be taken into 
account as well as ordinary station or working costs, owing 
to the somewhat greater outlay in most cases on large gas 
power plant over steam plant of equal capacity. lt was 
ditticult to make a direct hypothetical comparison owing to 
varied conditions, etc., but having had to work out many 
alternative propositions for gas driven as against steam- 
driven stations, апа speaking as a representative of a firm 
undertaking both types, tho author was confirmed in the 
belief that gas-driven stations, in spite of bigher capital 
outlay, were lower in total generating costs. Taking works 
costs alone, and assuming the reliability of the gas-engine 
was proved, the item for running stores, wages, repairs, and 
maintenance differed little in the two cases; on the other 
hand, the gas-engine had a marked superiority as a heat 
engine over the steam-engine. That meant a substantial 
diminution of the heaviest item in works costs - ./., the 
coal bill. Further, stand-by losses were much less than 
with steam. А gas producer only required about onc- 
twentieth of the fuel that was necessary in the steam-boiler 
for banking fires overnight or during periods of light load. 
Mr. Dowson bad shown that on a 500.b.h.p. steam 
plant the stand.by losses had been assessed at 15 per 
cent. of the total fuel consumed in 24 hours, while 
the stand-by losses in a gas plaut of equal capacity only 
amounted to 2 per cent. of the total coal consumed. 
Regarding the statement that the heat efliciency of gas- 
engines on low loads was bad compared with that of the 
steam-engines at similar loads, the author presented curves 
taken from figures of actual tests which totally disproved 
this, the fuel consumption being, as a matter of fact, much 
lower in the case of gas. There were, therefore, two 
factors making for economy in gas—lower actual fuel con- 
sumption per unit and reduction in stand-by losses. A 
table was presented of the published workiug cost of 10 
large municipal stations showing an average fuel consump- 
tion of half the total working costs. Regarding capital 
cost, the author did not think that this could be in excess 
of 10 per cent, and he һай authentic figures where the 
cost was less. 

2. While gas plant could be installed to drive electrically 
or direct iu most cases, it was obvious that locality aud 
existing conditious governed to a large extent a decision as 
to the installation. For large powers it was only in rare 
cases of special convenience—municipal principally —that 
town's gas could be used. On account of the relatively high 
cost of the same conipared with producer gas, the former 
would require to be delivered to the consumer at a figure 
well below 1s. per 1,000 cubic feet to compare with the 
cost of the latter. We, in the British Isles, possessed large 
supplies of excellent coal for power-gas purposes; and 
whether the coal was anthracite or bituminous—provided the 
latter was a non-caking variety there were many excellent 
producers or generators which would etticiently gasify 
and cleanse it. The resultant gas was reasonably uniform 
in calorific value, ranging from 130 to 170 B. Th. C. 
per cubic foot. Some of the coal was exceedingly 
soft, with the result that much tar was produced, and 
extra cleaning plant must be installed to cope with it. 
Caking or coking coal was inadmissible, but coke was in 
many cases applicable for power producers; but modern 
gasworks coke was often insufficiently carbonised, with the 
result that a lot of tar was produced. Anthracite was an 
idea fuel, but cost precludes its use except, say, in South 
Wales and district. On the Continent, and in America, 
briquettes, lignite, peat wood, and charcoal were all 
employed successfully, and in most of our colonies and the 
far continents coal suitable for producer purposes was now 
being worked. Regarding the producers themselves, these 
were classified according to whether the air and steam 
required for the formation of the gas were drawn through 
the bed of the fuel by the action ot the engine, or whether 
thev were forced through by an independent blower. Thus 
we got the suction and the pressure producer respectively. 
Mr. Dowson was the pioneer of the former in this country, 
while ou the Continent, where probably they were more 
in evidence, especially in large sizes, Messrs. Pintsch, of 
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Berlin, were most prominent. This country was most 
prominent in pressure producers owing to the work of 
Mond, Wilson, Dutf, and others. The author then referred 
to an error made by many people in the definition of pro- 
ducer gas. Producer gas was simply gas made in a pro- 
ducer as distinct from town gas made in retorts. "There 
was no difference between “suction” gas and “ producer“ 
gas, as some people thought, except perhaps in the varia- 
tion of its constituents within narrow limits [n suction 
plants bituminous coal had not vet been used with much 
success. Anthracite, lignite, or good coke was the fuel, 
and plants were rarely built for over 400 h.p., while for 
bituminous coal pressure plants were available up to 
2,000 h.p. Coal supply, therefore, was the first considera- 
tion, and the higher the price of coal the greater the saving 
effected by gas. The author referred to a diagram and an 
instance of plaut to prove this. 

Another point of great importance was water supply. 
The water consumption of gas was much below that of 
steam plant. Taking irrecoverable water alone- /., that 
used for raising steam—in the first place to generate yas, 
and in the second to supply steam-engines, about 141. of 
steam are required per horse-power hour with gas-enyines, 
while they could safely take 151b. of steam per horse-power 
hour as being required for condensing steam-engines. For 
auxiliary purposes the amount of water varied in both 
cases. The author allowed 12 to 15 gallons per brake 
horse-power hour as sufficient for all engine and producer 
purposes after quoting figures of 11 to 2 gallons. For 
condensing purposes in this country an average figure for 
cireulating or injection water was 55 times the weight of 
steam condensed in the case of steam plant: therefore, 
524 gallons were required as against a maximum of 
15 gallons for the gas plant, and taking the irrecoveralle 
water as well, they got a ratio of 54 to 15. 

Regarding works cost, items of wages, stores, repairs, 
and maintenance, the gas plant and producer about 
balanced the steam engine and boiler, and, in regard to 
lubrication, there was no reason to fear a heavier consump- 
tion in oil than with steam-engines, provided the lubricating 
arrangements were well carried out. Regarding the types 
of producer, the suction type was certainly the cheapest to 
install consisting as it did of three elements only—the 
producer proper, the coke scrubber, and the sawdust 
cleaner. The pressure producer for bituminous coal 
was a more expensive generator to install on account 
of the large proportion of volatile hydrocarbon which 
was distilled from the coal as tar, and must be 
removed if the engine was to run satisfactorily. The 
presence of tar in the gas was not only prejudicial, 
because it clogged up the cleaning plant as well as 
the internal valve mechanism and other parts, but also 
because of the trouble which arose if particles of tar got 
lodged inside the cylinder. They inclined to remain incan- 
descent, and ignited the incoming mixture at the wrong 
time, and also formed an exceedingly hard carbonised 
scale, which tended to wear both cylinder and piston. 
The author was impressed by the plant designed by Mr. 
Wilson, of Statlord, because in this case atmospheric 
cooling, and consequent cleaning, of the gas was resorted 
to, with the result that a dry, cold. tar-free gas was 
supplied to the engine. This was a better method to his 
mind than cooling and washing the gas by spraying the 
water, because the drier the gas was fed to the engine 
the better. 

Regarding engines, these were all now practically 
designed on the principle of double action first brought 
forward in practice by Mr. Korting, whose engine, how- 
ever, was still the only one which gave an impulse on each 
successive stroke with one cylinder. The difticulties as 
regarded the regularity of turning moment were, accord- 
ing to the author, generally overcome. As regarded start- 
ing gas-engines, the most satisfactory and reliable method 
was by means of compressed air, and it was worth the 
small extra outlay. 

3. The author concluded a very interesting paper by 
giving successful examples of gas plant working in order 
to substantiate his statements regarding reliability aud 
economy, showing contimious running with fuel consump 
tion on 500-h.p. engines of 1:510. per kilowatt-hour, and 


costs per unit produced of from ‘135d. to 5d. per unit, 
altogether giving some remarkably good examples. 
DISCUSSION, 

Dr. Ермак» Норкіхѕох, who presided, in opening the dis- 
cussion, said that the paper had a particular value in that 
Mr. Douglas spoke with a wide experience and knowledge of 
the subject, and the data given in the paper were based on 
actual results and tests personally known to the author. He 
did not think the paper was quite fair to British manufacturers 
of ygas-engines. There were much greater physical difficulties 
to overcome in the manufacture and use of pressure producer 
vas than with blast-furnace waste gases, and though it was 
indisputable that the Germans had adopted and used gas- 
engines of large power, these were practieally all using waste 
gases from blast furnaces, while there was no doubt of British 
engineers having been and being in the forefront in the more 
dittieult question of producergas. Hespokeasa Britisher. Toshow 
the advance in gas-engine and producer design in the matter of 
fuel consumption, he might mention that three years ago, being 
à witness before the Commission on Coal Supplies, whieh was 
sitting to determine how long our coal supplies were likely to 
last. he had occasion to go closely into the question of the coal 
eonsumption of gas-engines, and he found that he could not 
honestly state that the fuel consumption of a gas-engine would 
go below 2:08lb. per kilowatt-hour : yet here in Mr. Douglas's 
paper verified results of 1:Ó per kilowatt-hour were given. As 
regards the stand-by losses, he had. found, from his own expe- 
rience with a 2.000-h.p.. gas-engine, that these amounted to 
about 1-55th of the working quantity of coal consumed 
namely, 40lb., against one ton per hour. There was one point 
Winch he thought Mr. Douglas had not. dwelt upon. The 
greatest loss in a gas-engine was the heat conveyed away in the 
exhaust. This amounted to a figure of about 40 per cent. At 
least half of this could be recovered without much extra capital 
cost by sending it in a steam-boiler for further use. This 
represented а further advantage for the gas-engine. 

Mr. Srkarox, speaking as a steam-turbine advocate, com- 
mended Mr. Douglas for the impartial way in which he had 
presented his case. He had found no difficulty in being able to 
beat with ease yas-engines from 750 h.p. upwards. He ques- 
tioned strongly the reliability of gas-engines of fair size, in 
spite of the instances given in the paper, and thought there 
were good grounds for lange power users to be chary of was- 
engines. He asked. for information regarding Mond gas, 
especially in relation to the Stattordshire scheme, which was 
started in 1904. 

Mr. C. D. Тате said that at first blush the facts given in 
Mr. Douglas's paper appeared to put steam right out of power 
work. The facts were that the coal consumption on gas-engines 
varied very little from 250 h.p. upwards, while for steam-engines 
the variation was very great. In the table giving costs in several 
electricity stations the fuel consumption was put down at 265d. 
These stations, however, were old ones which began with small 
units, ete. The fuel consumption on a modern power supply 
station with large turbine units, such as the Neepsend 
station at Sheffield. was only 1d. Now the capital charges in 
a station were bigger than all other charges, and ranged in most 
cases from ld. to 14d. per unit, and these charges naturally had 
a much greater effect than the cost of fuel. The capital charges on 
а gas-driven station were certainly much larger than in a steam- 
driven station. Mr. Douglas mentioned this as 10 per cent. He 
should say it was nearer 30 per cent. The interest, ete., on the 
difference in the capital costs would in some cases Бе, there- 
fore, greater than the fuel consumption. He gave an instance 
of this. A few months ago he had to go into the question. of 
providing a 6.600-kw. station for power supply, and he obtained 
complete estimates for gas and steam driven stations respec- 
tively. The capital charges were for three sets: gas, 2110.000: 
turbine station, £84.000. This was а 50 per cent. difference. 
The total cost equalled 1:254., and taking half for the generat- 
ing station, this was 762d.; 50 per cent. on this was equal to 
2d.. which was much larger than the fuel consumption. The 
running costs were: gas, 574d. steun, 795794. ; the sune 
amount being allowed for repairs in each case, so that if repairs 
came out greater than estimated in. the case of the gas-enzine- 
and there was reason to fear this -steam held another decided 
advantage. The coal consumption was: gas, ‘06; steam, 107 
(including producer and ammonia recovery plant). The load 
factor in this case was а good one-viz., 28} per cent. If 
there had been a poorer load factor, capital charges had more 
effect still. and this would favour steam. He thought that the 
chief reasons the Continent had used gas for power purposes 
far more than they had were that (1) coal was more expensive. 
(2) labour cheaper, and (3) the great prevalence of waste gases 
froin blast furnaces, which thus avoided heavy capital charges. 
There were very few instances where producer gas was used in 
connection with power-gas plants over there. 

Mr. REcrN arp. Porter questioned Mr. Douglass limit of 
1.500 h.p. for gas-engines, and instanced cases of 2,200-h.p. 
engines running in Germany for six months without stopping. 
As regards regularity of turning movement, he knew ot 
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1.300-h.p. eniines driving alternators in perfect parallel with 
келш driven alternators at a station belonging to a colliery in 
Germany. 

Mr. Cray (chairman of the Electricity Committee of Hebden 
Briises Yorkshire) thought that a great point which should be 
hane in mind when discussing gas plant was that the steam- 
engine Was practically perfect, while gas plants were still in 
thor infancy. They had a suction gas plant at Hebden Bridge 
which was working splendidly, and using anthracite coal they 
were generating at gd. per unit. There was a point which he 
11 not think had been properly touched on, and he himself 
spoke on it from the chemist's point of view. The great bugbear 
in the use of bituminous coal was the tar. If this tar could be 
broken up and gasified, bituminous coal, as obtained in York- 
stare. ete, could be used in place of anthracite coal; and this, 
n cive of suction gas plants, would reduce the coal bill to half. 
Н. thonzht the TOMUS ment of gas producers lay on such а 
poan, and af the tar could be treated thus. he saw a big future 
ter gna plants. In their gas plant he might say they had found 
pr-bicer vas better than town gas. 

Mr. Junius Frith wanted to know what a cubic foot of gas 
meant Was it at standard pressure and temperature? fcr, if 
"ot, and measured at ordinary pressure and temperature, this 
cubic fet inight have expanded to, say, 1:4 cubic feet. He 
eas surprised to find the ignorance of even eminent gas 
engineer on this point, and he felt rather chary of cubic feet 
houres relating to gas-engines. The point possessed some 
Lufa ТАПС. 

Ir. Deccras in reply, said that he could not deny 
thet Mr. Seaton was somewhat justified in his remarks 
on reloability, but he was contending that a great deal of 
reisbüility. did exist now in gas-engines, and that it was 
zetting better every day. He had no information to give about 
the Scdferdshire Mond Gas Company, beyond the fact that 
for some reason they had not en d as they had hoped to do. 
In reply to Mr. Taite, he must say that at the outset he stated 
ба he was dealing with plant between 250 h.p. and 1,500 h.p., 
whereas Mr. Taite made a comparison with a 6,600-kw. station. 
He agreed that capital charges were higher, but thought he was 
correct in saying that municipal charges were higher than those 
«t private plants, which at present comprised the greater part 
of gas plants. It was quite true that the Germans mainly used 
waste gases frum blast furnaces ; still, there were a lot of blast 
furnaces in this country, yet gas-engines were not used in con- 
junction to any great extent, thus showing the lack of apprecia- 
пеп which he complained of. With regard to Mr. Clay's 
remarks on the breaking up of tar, he was sorry that 
a drawing of the Masons-Whitfield producer, which he 
expected, had not arrived. This system was following 
that plan of breaking up the tar at the top of pro- 
ducer. There was a very great divergence of п among 
cheniis*s and yas engineers whether the hydrocarbons could. be 
split up, but if that were successfully done, there was no 
doubt of the t advantage it gave to gas plants. Cheap 
liruminous goal could be used without the tar trouble, and the 
„rated hydrogen would go to enrich the gas, the carbon 
f mamng carbon monoxide. With regard to the question of 
„ng the exhaust heat of а gas-engine in a steam-boiler, that 
sid easly be done, and he knew of cases where this reserve 
am had worked all the auxiliary engines and heated build- 

c+. And «till had some in reserve to blow away. 

Before the discussion a hearty vote of thanks to Mr. Douglas 
tor his paper was proposed by Mr. Taite, secondel by Mr. 
taper, and carried by acclamation. 


PRACTICAL NOTES ON TRANSFORMER TESTING.“ 
BY ERNEST А. REID. 


The chief reason why alternating current is taking the place 

t amet current is, undoubtedly, the facility with which it 
vi be transformed from a lower to a higher voltage, or rice 

ed. Long-distance transmission is only couinercially possible 

бу employing high voltages, keeping down in this way the initial 
: mt ef the line and the losses in transmission. High-voltaze 
‘urect currents have so far not shown that they could be used 
and vive the satisfaction that alternating currents do, though I 
understand that there are one or two stations on the Continent 
that transmit very successfully very high-voltage direct current 
о the Thury system. Alternating currents present us with a 
reuly method of overcoming the difficulties of increasing or 
d^creaxingz the line voltages, and that is by the use of the static 
transi ormer, опе of the simplest and yet the most efficient 
сепса! apparatus obtainable. Having no rotating or moving 
marta, the problem of insulating the windings to withstand the 
very high voltages is very greatly simplified, and besides this 
% them as well to be located practically anywhere, not 
necewmitating the continual attention and presence of an atten- 


* Paper read before the Dick-Kerr Engineering Society on Jan. 25, 
1391. 
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dant at all times that а direct-current rotary transformer would 
require. Owing to the nature of the work done by a trans- 
former and the highly efficient performances usually required 
of them, the testa made by the makers before they leave the 
shop are very complete, comprising as а гше: (1) tests on the 
dielectric strength of the insulation of the windings ; (2) resist- 
ances ; (3) copper losses; (4) core losses; (5) regulation: (6) 
load-curve power-factor efficiency tests: (7) temperature test 
on full load. 

Insulation Test. —The high voltages at which transformers 
work as a rule, make this test one of the most important. The 
test consists in applying a. very high voltage between the coils 
and ground. Opinions seem to differ ав to what extent the 
testing voltage should exceed the working voltages in order to 
make certain that it will withstand its conditions when in 
service satisfactorily. I am inclined to believe that the test 
mostly called for specifies the application of twice the normal 
voltage for a short period of time. Tho testing of the high- 
tension windings necessitates the use of a potential transformer 
giving a very larve ratio (100 to 1, I find, gives great satisfac- 
tion). This testing transformer should have its ratio at different 
voltages carefully measured, and a curve counecting low-tension 
volts with the corresponding high-tension volts be plotted there- 
from, so that from a voltmeter reading on the low-tension side 
the high-tension volts can be ascertained. Instead of a volt- 
meter, it is quite a prevalent custom to make use of a spark-gap 
to measure directly the high-tension volts. It is known that 
20,000 volts will go across lin. of a gap between two bright 
needle points ; other voltages across distances directly proportional 
to this. The connections required for this test are as in Fig. 1. 
One end of the high-tension windings of the shop transformer 
is connected to the frame of the transformer on test, the other 
to one end of its high-tension winding ; the spark-gap is con- 
nected in parallel across the leads, so that when the top voltage 
is reached it will either break the insulation of the coils down 
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V = Voltmeter acrose primary 
R= Variable supply resis ance 
TT =T. sting t ausformer 
BG = Spark.gap. 
T= Transformer on test 


and go to ground or leap across the spark-gap. There is one 
dias back to this method—that is, the sparking distance varies 
quite an appreciable amount with the conditions of the 
surrounding atmosphere. Therefore, I far rather prefer to go 
by a voltmeter on the low-tension side of the testing trans- 
former, making use of the spark-gap only as a protecting device 
by setting it for a voltage, say, 20 per cent. in excess of the 
required. In case the voltmeter, due to any defect, was not 
reading, the sparking across the needles would indicate that 
something was wrong before the high-tension volts had risen 
enough to break the coils down. In testing the low-tension 
side for any voltages up to, say, 200, the test would be made 
by applying 1,000 volts for a short time between the low- 
tension coils and ground, but if the machine is intended for 
working at voltages above 200, 2,500 volts should be applied. 

Resistaneces, It is very important to take the resistances of 
both high and low tension windings very accurately, so that 
satisfactory results can be obtained when working out tempera- 
ture rises or regulation, ete. As far as the actual taking of the 
resistances, 1t will suttice to say that the orthodox method of 
sending a measured direct current through the windings and 
taking the drop across is the most convenient to employ. 

Copper Losses and Impedance.—These are ascertained with a 
fair degree of accuracy by a short-circuit test on the trans- 
former. The connections are given in Fig. 2. For this test 
a low-voltage variable supply is required. The low-tension side 
of the transformer on test must be very heavily shorted, so as 
not to introduce any appreciabie resistance. The other meters 
being in circuit, as per diagram, volts are applied and a series 
of readings are taken simultaneously of all meters, with А, 
reading the currents due to, say, one-quarter, one-half, three- 
quarter, full, and 25 per cent. overload. The low-tension side 
being short-circuited, the voltage applied must be comparatively 
small to produce the circulation of the full-load current. The 
readings on W will give the value of the copper losses (rather 


160^ THE ELECTRICAL ENGINEER, 


slightly in excess) on both windings. Аз the iron losses will be 
practically nil when working at so low a flux density, the power 
taken from the supply will he that required to overcome C? R 
losses. From the above series of figures two curves are plotted 
(No. I., Fig. 6) giving the copper losses on a load base. Curve 
No. II. connects supply volts with tow-tension amperes, from 
the ratio of which the impedance of the transformer can be 
determined. 

Core Losses.—For this test a low-tension variable voltage 
supply is required. All connections and instruments are pretty 
much the same as in last test. The outstanding difference is 
that this time the supply is fed on to the low-tension side, the 
high-tension left on open circuit, a voltmeter placed across its 
terminals, if necessary, through a potential transformer. The 
core losses in a transformer consist of hysteresis and eddy- 
current losses. These two losses are proportional to the maxi- 
mum induction of the core, which at the same time is directly 
proportional to the induced voltage. Therefore, as long as the 
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= Ammeter through which the low. tension side is shorted 
capable of reading full load current. 


induced voltage is maintained constant, the core losses will be 
practically the same for all loads. If we take a series of readings 
at different voltages on V, (see Fig. 3 for connections), we can 
plot a curve connecting watt losses with secondary volts, from 
which by inspection the losses at any voltage as well as load can 
be obtained. From corresponding values on the copper and 
core loss curves the total losses are obtained. 


Now output 
output 4- losses 


So with these two tests we have an indirect method of taking 
the efliciency of a transformer, which, as a rule, will give a 
slightly lower value than if it is taken directly. 

tion.—A transformer on no load will give a ratio equal 
to the ratio of turns in the windings. Whenever load is thrown 
on there will be a certain drop due to their resistances. This 
drop at full load, expressed as a percentage of the voltage, is 


efficiency = 
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called the regulation. The regulation or voltage drop can be 
res dily ascertained by means of a vector diagram and readings 
from Curves I., П., and III., but I shall not touch any further 
on this point, asit goes beyond the scope of actual shop methods 
dealt with herein. To obtain the regulation directly we keep 
the high-tension volts constant at full volts, loading the low- 
tension on a water rheostat and taking readings at one-quarter, 
one-half, three-quarter, full load, and overload. We know from 
the open-circuit readings the actual ratio of the transformers on 
no load; by comparing the readings of low-tension volts on 
open circuit and the same readings on load, and expressing this 
difference as a percentage of the low-tension volts gives us the 
regulation. For lighting purposes, the regulation of a trans- 
former should be as low as possible, and usually ranges between 
l and } per cen. For other work it is not of great consequence, 
hence regulations up to 34 рег cent. are obtained and passed as 
satisfactory. The foregoing three tests (Fig. 4) should be taken 
when the transformer is hot, so as to obtain results as near 
working conditions as possible. 
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Load Curre and Temperature Test. —l'he method by which 
transformers are loaded up depends on their output and the 
duration of the test to be run. For transformers of up to, 
say, 20 kw., the most satisfactory method would be to run on 
dead load. As far as the load curve goes the greatest accuracy 
is obtained in all cases, employing the non-inductive water load 
for as large outputs as practical (connection Diagram No. 4), 
thereby ensuring a good power factor which would not be far 
off unity. In Diagram No. 4 we feed in on the high-tension 
side of the transformer under test, having an ammeter, A, and 
wattmeter in circuit; as the voltage across the high-tension 
side is too high to be connected direct on to the wattmeter volt 
coil, an instrument potential transformer is connected across the 
high-tension leads, the wattmeter volt coil across the secondary 
side. Another wattineter could be placed in the secondary 
cireuit instead of the one in the primary, but it is not necessary ; 
the power factor when a water load is employed being very high 
can be considered for all practical purposes as unity, and the 
output taken as the product of A, and V,. A series of readings 
of all the meters should be taken and recorded. The total watts 
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equal the watts on meter multiplied by the ratio of the potential 
transformer readings on A x V x ratio of the potential trans- 
former would give the apparent watts input ; the output will be 
the product of A, V,; the efficiency will be = ouput Tke 
Input 
W x о When 
A, V, x ratio 
the transformers on test are of a very large output, very often it is 
not practical, if not impossible, to getthem on load bythis methode 


power factor is obtained from the ratio 
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T and T,- Transformers on test. 
BT = Auxiliary boosting transformer. 
W =» Wattmeter reading power taken from the maine without 
including that taken by the primary of the booster. 
ҮҮ, = Wattmeter reading power taken from the auxiliary 
booster. 
К = Resistance (for regulating purposes) 
У = Voltmeter across supply. 
A=Ammeter in circulating circuit. 
Sn = Boosting transformer switch. 
Ss. = Supply switch. 
Sc. = Circulating switch. 


Dr. Sumpner devised a method for testing transformers on load. 
The method is plainly an adaption of Dr. Hopkinson’s method 
of testing dynamos to transformers. Fig. 5 gives the usual 
connections for a Sumpner test. Аз will be noticed, an addi- 
tional boosting transformer of any suitable ratio is required. 
The low-tension windings of the two transformers under test, 
one having the low-tension windings of the auxiliary trans- 
former in series with it, are connected to the external supply 
mains. The two high-tension sides are connected in opposition. 
Meters and switches are included, as shown in the diagram. 
On starting up the test, close switches marked Ss and Sa, and 
apply volts to the transformers. The low-tension winding on 
T, will be now alive, and excite in turn the high-tension sides, 
which will induce in the low-tension of T a voltage equal to the 
line voitage, or, rather. the supply volts. Now, to find whether 
all connections are right or not, we flick a pair of volt wires, 
connected to a voltmeter capable of reading twice the normal 
voltage of the low-tension side, across the switch Sc. If the 
connections are wrong, the needle will go across the scale, 
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becatise the voltages on each side of the switeh are not opposing 
h other, therefore the potential difference across gives the 
sum of the two voltages. If the connections are wrong, the 
bush tension. winding of one of the transformers on test must 
te revered. As both transformers are connected in opposition 
to osh other across the same supply, no current will flow. The 
tea ^ting transformer is, therefore, connected in series with one 
of the primaries in order to make its voltage either higher or 
lower than that of the second, causing thereby a circulating 
current round the low-tension windings. Once satisfied that all 
the connections are correctly made, close Sc and regulate on the 
resistance, R, the current flowing round the low-tension wind- 
inz* to equal the full-load current. 
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Y T, - milar transformers. 
Т.» Aunhary transformers. 
W, > Wattmeter reading iron losses 
W. 3 ds = copper .. 
\ = Low-reediag voltmeters 
K = Main current regulator for varving the phase anglo :feurrent. 


8 Two way double pole volt swih 
be Тыге phase vult switch 


Wattmeter W. will read the iron losses in both transformers. 
Т. чоп efficiency will be 
AxV 
AxV4W+ew, 
AV ix 
—.— LLL = etticiency of each. 
Nrw. А 


I? the transformer take the load satisfactorily, a temperature 
test аз run for a period of time, usually about six hours. The 
ten peracures аге taken at the end of the run, and should not 
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exceed. 50460. C. mse. After this the hot. resistances are 
Быт. The temperature rise worked out from these 
resistances should correspond with those obtained by the 
the T. ter. The Suinpner method suffers from the follow- 
nz drawhack that in order to run one of the transformers at 
te топша lead we have to boost up the volts of the other; 
‘his menns the one running on the higher voltage will be 
running at а considerably higher flux density than the second. 
D rete in а paper read before the Institution, Birmingham 
I. Stim, by Messrs. D. K. Morris, Ph.D., and G. А. 
Lister, a differential transformer test is proposed, whereby they 
wom w obtain a complete symmetry of the system. The con- 
netis they give are carried out in relation to à three-phase 
sappa. It i» claimed that by this method : (1) the average 
"ux deneity of the two transformers remains normal ; (2) that 
бу altenpg the regulator, R, from K to L the phase of the 
-upremed short-circuit volte can be varied through 60deg. 


These advantages are undoubtedly worth consideration when 
we remember that in the Sumpner test the current has a very 
low power factor which cannot be regulated, and the conditions 
of one of the transformers is so abnormal. Yet against this we 
have the fact that it is essential to use a special regulating 
transformer of a 25 : 1 ratio having both high and low tension 
middle points of the windings available, and, in addition, the 
low-tension to have, say, 12 tappings brought out to a 
multiple-way switch, by which means ratios from 124 : 1 up to 
50 : 1 can be obtained. 

Efficiencies of Transformers. — The efliciencies, as I mentioned 
before, are relatively higher than those on any other electric 
machine. Even in transformers of very small output an 
efficiency of 95 per cent. can easily be expected and obtained. 
The average efficiencies for different outputs can be taken to be 
nearly as follows on an all-day efficiency, and slightly above these 
figures for à maximum efliciency : 


Output, kw. ............... 1 Б 10 20 50 100 150 200 
Efficiencies, per cent... 93 94:5 96 965 97 975 985 985 


Fig. 7 shows a set of curves obtained on a 175-kw. transformer, 
from which we have taken the following reading : 


Cn loSBeH: оен y ⁊ be RE н 2 2˙ kw. 
[ron losses —1°4 kw. 
Total losses 3:5 kw. 

175 


Hence efticiency = —— — = 98 per cent., the same value 

175 + 55 
as on the efficiency curve. The simplest method is by means of 
a variable frequency test, when such a supply is available. This 
method is based on the fact that for a constant value of the 
induction, B, the eddy currents vary as the square of the 
frequency, while the hysteresis in simple proportion to it. 
Expressing it in the form of an equation, we can say 

W=E2?+H xa. 

W = total losses. 


E п? = eddy-current watts. 
H n =hysteresis current watts 


We first take a series of core loss readings at different 
frequencies, keeping the value of B constant, which can be 
done by maintaining the exciting current at a constant value 
and altering the speed of the alternator, and plot a curve to 
correspond -that is, watts loss -on a frequency base. Selecting 
two well-defined points on the curve, we substitute the va.ues 
obtained therefrom in the foregoing equation. Then we will 


have 
W,=En?+Hn, 
W.=E nf +H п», 


from which equations the separate losses can readily be obtained, 
assuming B to remain constant. 


PERSONAL. 


Mr. William Bates has resigned the position of borough electrical 
engineer to the Corporation of Birkenhead to take up a position with 
Messrs. R. and J. H. Rea, of Liverpool. 

Mr. C. H. K. Chamen has resigned his position as mains super- 
intendent of the Lancashire Electric Power Co. to join the stat! of 
Messrs. Siemens Bros. Dynamo Works at their Manchester branch 
oflice, 196, Deansgate, Manchester. He will commence his new duties 
at the beginning of March next. 

Mr. J. Arthur Reavell. for many years general manager of the 
Blake and Knowles Steam Pump Works, Limited, and afterwards a 
director of the Worthington Pump Co., has resigned his seat on the 
Board of the latter conipany, consequent on his appointment as 
general manager to Messrs. Manlove, Alliott, and Co., Bloomsgrove 
Works, Nottingham. Mr. Reavell takes up his new duties on Feb. 1. 

The Lighting Committee of the Islington Borough Council having 
received 173 applications for the post of chief assistant electrical 
engineer, at a commencing salary of £250, rising by four annual 
increments of £25 to a maximum of £350, interviewed eight selected 
candidates and submitted three gentlemen—Mr. J. M. Cocks, super- 
visor of the generating station of the City of London Electricity 
Company. Mr. Arthur Howell, assistant engineer at Hornsey ; and 
Mr. A. P. MacAlister, assistant engineer at Battersea—for tinal choice 
bv the Council, who, having interviewed the three candidates, 
appointed Mr. MacAlister. 

lessrs. Morris and Lister having recently equipped their Coventry 
works with modern machinery and tools, are now manufacturing 
sv ttelibeards and electric controlling gear generally. They are putting 
on the market new and thoroughly up-to-date lines of power switches : 
tuses, and cut-outs, and are also. specialising in iron-cased switchgear. 
They have appointed Messrs. Frampton and Paine, of 29, Old Queen- 
street, Westminster, S.W. as sole selling representatives for London 
and the South of England, The latter inform us that they have dis- 
continued their connection with Messrs. Lionel Robinson and Co., of 
Ferry Works, Thames Ditton, as their selling representatives, in order 
to take up a similar appointment with Messrs. Morris and Lister, of 
Carlton Works, Lockhurst-lane, Coventry. 
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TRAMWAY RETURNS. 


Last week we gave a few brief extracts from the annual 
return of the Board of Trade for the year 1905-6 of the 
tramways and light railways of Great Britain. In this 
report there appears an interesting table comparing the 
results from three periods—i.¢., of electric, steam, and horse 
traction respectively. This table will be found else- 
where in this issue. The return also enables some com 
parative figures to be obtained as to the working of such 
undertakings by local authorities and companies respec- 
tively. Individual comparisons are always misleading, but 
the grand totals permit of general conclusions which have a 
special interest at the present time. Dealing with the gross 
returns from tramways and light railways in England and 
Wales only, the figures are so large that percentage results 
are most useful when making comparisons. Thus the local 
authorities control 1,096 miles, as against 752 miles of 
company-worked lines. The average receipts per mile of line 
work out at £5,200 for the local authorities, as against 
£4,060. Again, putting always the municipal figures first, 
the receipts per passenger are 0:9154., as against 1:514. 
The receipts per саг mile run are respectively 
10:78. and 1044. The only possible conclusion 
from these figures is that the local authorities are 
earning slightly larger returns per car mile on fares 
which are 30 per cent. less than those charged by the 
companies. This point is seldom referred to by opponents 
of municipal tramways, who confine their commenta to the 
depreciation funds. On this side of the question, too, the 
present returns give information of value. The percentage 
of expenses to total receipts is 64°2 per cent. for the 
municipalities as against 68°5 per cent. for the companies. 
The application of the net revenue shows more sound 
finance on the part of the municipalities. These work 
1,096 miles of lines, from which the gross receipts are 
£5,707,643 and the net receipts £2,060,951. Of this 
£723,183 is paid away as interest. The sinking fund 
charges, reserve, depreciation, and renewal funds take 
£993,587. This averages for the year in question no legs 
than £910 per mile of line open and 1°7d. per car mile 
run. Some £205,000 is paid to the relief of the rates as 
well. The stability of the undertaking, however, depends 
on the sufficiency of the depreciation and renewals account. 
The companies work 752 miles of line, from which the 
gross revenue was £3,048,106 and the net receipts 
£960,504. Of this, £568,107 was paid away in dividends, 
and only £154,902 placed to reserve and depreciation 
accounts. This sum averages only £182 per mile of line 
and ‘62d. per car mile. This is not enough, and there will 
be trouble with many of the company-owned lines when 
the existing permanent way needs replacing. The figures 
above are general averages, and there are exceptions which 
vary very greatly from them. With these exceptions we 
do not propose to concern ourselves at the present time. 
The general conclusion from the report is that municipal 
management provides lower fares, and in spite of these 
puts by more for the future renewals than do companies. 


SUPERANNUATION. 


Elsewhere we refer to the action of the Liverpool autho- 
rities upon the subject of superannuation. The whole 
subject of superannuation is an exceedingly interesting 
one. There are several ways of looking at the question, 
but it is being gradually brought down to one issue, which 
is probably not the best. However, there are many things 
to be said in its favour. The solution accepted by many 
authorities is that the employés ought to look forward to 
having a small competence in their old age. Knowing the 


— — — — — — — 


frailty of human nature, and that some men look ahead 
while others are careless on the matter, some authorities 
propose a scheme wherein all employés periodically sub- 
ecnbe to a fund, which fund is supplemented by contribu- 
tions from the authority, so that means are obtained 
to allow а certain weekly income after so many years 
of service. Men feeling that their old age is at any rate 
partly provided for, are less likely to become rolling-stones. 
It is better for the authority to have men in continuous 
employ, getting the special experience always useful, than 
to have a succession of casual employés. An object-lesson 
to men who think of the future is given by the tabular 
statement at the end of our notice. It shows that a joint 
contribution of 9d. per week (say half by the man and half 
by the authority), with a possible return of half of the 
contribution if the employé leaves at any time, will, if 
payments are commenced at the age of 45, permit of a 
retiring. pension of only 1s. 61d. per week at 60. If the 
age at entry is 25, it will permit of 6s. 24d. per week being 
pud. In our opinion the contributions should always be 
such as to ensure at least 103. per week. Although to forecast 
the necessary pavments is difficult, it is not insuperable, and 
will be less difficult if a return or surrender value be left 
out of the calculation. We are quite sure, however, that 
any such scheme is beneficial both to employer and employed, 
and we trust will be adopted by all municipal authorities. 


CORRESPONDENCE. 


„% Ane man s word is no man's word, 
Justice needs that both be heard." 


WALL BLACKENING. 


Fin — The cause of the blackening round switches and 
ceiling roses is due, in my opinion, to their being at higher 
temperature than the surrounding walls or ceiling. "The 
same effect will be noticed near hot-water pipes. There 
are eddy currents set in the air up round these fittings 
which deposit the particles in the air. I have noticed that 
the worst blackening takes place round switches which 
overheat due to bad contacts. — Yours, etc., P. T. 


OF CHARGING FOR ELECTRICITY 
SUPPLY. | 

§ik. — With reference to the editor's comments on the 
system as applying to a consumer who uses the public 
supply as a stand-by, the writer quite agrees that in such 
cies the consumer should have to pay a minimum charge 
fer year equivalent to the interest оп the capital outlay 
incurred to give the stand-by supply required. The hour- 
n -ter system would enable the supply authority to know 
exactly for how many hours per quarter they had heen 
схлей upon to supply electricity to this poor class of 
consumer, 

Dealing with the two letters on the subject appearing in 
ths paper on Jan. 25, the suggestion that the hour-meter 
&* id etart recording at one-tenth the maximum load 
woud certainly allow the ‘cute consumer to reduce his 
e.iricity bill, but the proportion could be altered to 
one third or one-half full load. At half full load no 
con: imer could defraud the supply authority. 

Tk:s hour-meter system was suggested as an alternative 
to the maximum demand and double-tariff systems. The 
maximum demand system is certainly not understood by 
the majority of consumers, or there would not be such a 
large number of shops which have electric light in the 
w.uiow and gas inside the shop. The general public want 
educating to the fact that electricity can be supplied at a 
cheap rate if required for a long period each day. The 
bour-meter system would show this plainly to every 
consumer. 

The double-tariff system is a very good system, but is 
pracucally only applicable to the large consumer, owing to 
the expense of the meters and time switches required. The 
writer's experience with this system certainly differs from 


SYSTEMS 
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the case mentioned by Mr. Fedden. 
cannot dispense with light between the hours of 4 p.m. and 
6 p.m., the hours of peak load. 
much as possible, but would certainly never manage to 
flatten the peak experienced in most stations to any great 
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Consumers simply 


They may economise as 


extent. — Yours, ete., W. A. Тор. 


ALTERNATORS WORKING IN PARALLEL. 
Sin, —I shall be much obliged if any of your readers 


can furnish me with the following information : 


Is it possible to work alternators successfully in parallel, 
the motive power being gas-engines working on producer 
gas on either the suction or pressure system? Is there 
any plant of this description being successfully operated 
in England, and could I procure anywhere a description of 
the plant !—Yours, etc., А. H. KEENE. 

[There are many cases of alternators working in parallel 
when driven by gas-engines. Our correspondent will tind 
details in a paper read by Mr. A. Н. Humphreys before 
the [Institution of Mechanical Engineers two or three years 
ago.—Ep., E. E.] 


TRAMWAY EMPLOYEES AND SUPERANNUATION. 


The subject of arriving at an equitable basis of 
superannuation for employees in the tramways department 
has long been under consideration at Liverpool. A short 
time ago the Tramways, Electric Power, and Lighting 
Committee of the city directed the city treasurer and 
controller to look into the matter and to bring forward a 
report showing (1) what the weekly joint contribution of 
the workmen and the Corporation should be to secure a 
superannuation allowance of 10s. per week (a) for workmen 
joining the fund between 20 and 30 years of age, or, say, at 
an average age of 25 years, (/) at an average age of 35 years, 
and (c) at an average age of 45 years ; and (2) as to what 
superannuation allowance could be granted for a joint con. 
tribution of 9d. per week (a) to men joining the fund at an 
average age of 25 years, (b) at an average age of 35 years, 
and (c) at an average age of 45 years. 

The treasurer, in his report, points out that with respect. 
to the first requirement submitted to him it was exceed- 
ingly difficult, if not impossible, to give a trustworthy 
forecast of the amount of the contribution that would be 
necessary to secure a superannuation allowance of 10s. per 
week at an average age, as the sufficiency or otherwise of 
such contributions would be determined by the number of 
persons at each of the ages between the highest and lowest 
age which was assumed as the basis of the average. The 
extent to which exceptional conditions, the knowledge of 
there being a superannuation fund being one of them, 
would govern the servants of а tramway undertaking was 
very largely, in the absence of actual experience, matter of 
conjecture, and the past experiences of the Corporation 
would not bea trustworthy guide to the future experience 
If the establishment of a superannuation fund acted as an 
incentive to the employees to continue in the service when 
they would not otherwise do so. "The secessions in future 
would be fewer if the establishment of the fund exercised 
the steadying effect upon the service that was anticipated. 
The treasurer submitted a table which had been supplied 
by Mr. Alfred W. Watson, F. I. A., who had been autho- 
rised by the Treasury to certify tables of annuities showing 
the weekly contribution to provide a superannuation 
benefit of 10s. per week, payable from 60 years of age, 
with a return of a specified portion of the contributions, 
without interest, in the event of death or withdrawal 
before the annuity was entered upon, as bearing on the 
general question. With respect to the second part of tlic 
reference, the treasurer reported, as approximate amounts, 
that the superannuation allowance which could be granted 
for a joint contribution of 9d. per wcek would be 

With return of With return of two. 


half of thirds of 
contributions, contributions, 
s. d. 8, 
(a) Average age of 25 years ......... бз c 6 0 
(b) » т "s LE MEME 5 24 
(e) „, n 45 „ „4 . . 16:2. t 1 6 
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ELECTRIC v. STEAM AND ,HORSE TRAMWAYS. 


The following table from the Board of Trade returns 
gives а few totals, ratios, and percentages for the last two 
years of what may be called a period of electric traction in 
comparison with a typical “steam” period— i.e, a period 
in which the use of steam power on tramways was at its 
maximum and a typical “horse period. 


-—— 
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ranges. The battery consists of 1g silver-chloride cells. 
The Wheatstone bridge, which forms part of the multi- 
meter, consists of a rheostat with three groups of coils, 
adjusted respectively to units, tens, and hundreds, aggre- 
gating 999 ohms, and a set of five ratio coils. Many novel 
features are embodied in its construction, and its design is 
such that compactness and duraLility are combined with 
convenience in arrangement, and an exceptionally high 
insulation resistance. All conductors and plug receptacles 


1905-6. 1904.5. | 1898. 1879. 
i Electric period. | Steam period. Horse period. 
Length of route open . . . 2.239 99 miles. | 2,11678 miles. 1,064 19 miles. 321.27 miles. 
Total number of passengers carried ...................... pene з. 2 236,012,777 2,068,913,226 | 858 485.542 Eu вара 
: . А Lines and works 1 1, 7.770 
Capital expenditure per mile of single track open CAI tenn. occ ete £15 090 50 £9 877 
Percentage of net receipts to total capital outlay ........................ 6:54 6:36 6:38 3:97 
Ditto to net capital outlay (climinating amounts expended on con- 
struction or purchase of old lines and works now superseded) ...... | 1:05 6:80 Not av ailable. 
Percentage of working expenditure to gross receipts ... . 64 235 66:19 16: ‘81 
Passengers carried per mile of route open.. . q | 998,226 977,386 806,703 469.641 
Passengers carried per саг mile а | 9:16 9:10 9:48 777 
Average fare per passenger ...................................................... | 1:10d. | 1:104. | 1:234. 1:844. 
Amount paid in relief of rates out of profits of undertakings worked | 
by local authorities ep" | £205,981 | 2209, 881 (Not given) (Jot applicable) 


From the above figures it will be noticed that che capital 
cost per mile has inereased, while at the same time the 
percentage of return on the capital bas been raised. This 
iner percentage is due to the fact, shown by this table, 
that the rate of working expenditure has fallen, and the 

roportion of passengers carried, both per mile and per car, 
as increased. 


THE WESTON PORTABLE MULTIMETER. 


The Weston Electrical Instruments Company, whose 
London offices are at Audrey House, Ely-place, E.C., have 
introduced a new portable multimeter which can be used 
for a great variety of tests. Thus with this instrument, 
which measures only 144in. by 9in. by 541п., and weighs 


— 
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View of the Weston Multimeter in Case. 


18lb., one can get practically tho same results as by carry- 
ing the following collection of instruments : 


Four ampere-meters with maximum readings of :015, 1:5, 
15, and 150 amperes respectively. 

Four voltmeters with maximum readings of :075, 3, 150, 
and 750 volta respectively. 

À Wheatstone bridge and battery. 

Ап ohmmeter and generator. 

A direct insulation testing set. 


The essential part of the multimeter is one of the well- 
known Weston moving-coil instruments designed to give a 
full scale deflection with a current of 15 milliamperes. The 
zero of the instrument is at 10 divisions from one end, so 
that it can be used for the Wheatstone bridge. The other 
current ranges are then obtained by the use of shunts and 
resistances in series are added to get the various voltage 


vail. : 


are placed under, instead of upon, the rubber top. This 
form of construction prevents any reduction in the insulation 
resistance, as the under side of the rubber plate is not exposed 
to the deteriorating effects of light, dirt, and moisture. 
The large area of the conductors employed, their compact 
arrangement, and the absence of all temporary or imperfect 
connections, together with the perfect fit of the five plugs, 
which are all that are required, make the zero resistance 
of the instrument lower than that usual in portable 
bridges. A push button is the only visible part of the 
double successive contact key, by means of which the 
galvanometer and battery circuits are made and broken. 
When the limit of the bridge is reached, higher resistances 
may be determined by the method described under 
“Insulation tests” in the book of instructions, which also 
contains a chart showing the number of cells required to 
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The Weston Standard Portable Multimeter with cover removed. 


mcasure any resistance up to 15,000 ohms, with an error 
not greater than 1 percent. The general design of the 
multimeter can be seen from the two illustrations above. 


ELECTRICITY IN COTTON MILLS. 


The prosperous state of the Lancashire cotton industry 
has led to the building of a number of new mills, and to 
the reorganisation of old establishments. A statement has 


‘been made in the Press to the effect that electrical driving 


has not been successful for driving cotton mills, and that 
none of these new mills are being electrically equipped. Both 
of these statements are wide of the mark, and we are able 
to give three instances in which new mills are being 
completely equipped for electrical driving. These are the 


Thor Spinning Company, of Whitworth, who are installing 
90,000 mule spindles and a turbo-alternator plant to 
provide the necessary three-phase power for driving these 
spndles. The Ark Ring Spinning Company, of Bredbury, 
with 60,000 ring spindles, have arranged for a completo 
equipment for electrical driving. The Falcon Spinning 
Company, Limited, of Helliwell, who are installing 82,000 
mule spindles, have adopted the same course. In all these 
Instances three-phase induction motors are to bo used, and 
no less than 3, 500 h.p. aggregate output is required from 
these motors. Messrs. Siemens Bros. Dynamo Works, 
limited, are responsible for the above work, and for the 
generating plants in each case. The details of these aro of 
interest, us showing the precautions to secure freedom from 
breakdown. Thus, at the Thor Mill they are putting in 
two Willans Siemens turbo-alternators of 500 kw. capacity 
each, and Willans surface condensers; at the Ark Mill 
two Fraser and Chalmers-Siemens turbo-alternators of 
600 kw. each, with barometric condensers made by the 
Klein Engineering Co ; and at the Falcon Mill two 400-kw. 
turbo alternators with Klein barometric condensers. In all 
three mills the turbo-alternators are so designed that they 
can run at ап overload of 100 per cent. for eight hours. 
This ia done by using special by-pass valves in the turbines. 

In dach case two machines are being put in instead of 
one, as a precaution against stoppage of the mill 
through breakdown, while, should any accident occur 
to one machine, the overload capacity of the other 
woild allow of the mill being run for its normal 
time. All the condensing plants are to give a 
vacuum of 28}in. In every case three-phase current is 
generated at 500 volts and 50 cycles. All the motors 
driving the main lines of shafting are directly coupled by 
means of flexible couplings. There are other small motors 
driving lifts, ete. A complete installation of tantalum 
lamps ix being fitted in each mill. The three firms con- 
cerned have decided, after mature consideration, to adopt 
eletrical driving, owing to, firstly, the proved reduction 
iu working costs, and, secondly, to the increased output 
that electrical driving makes possible in the textile 
industry. Up to а short time ago this increase in output 
due to electricity was a debatable point, but recent experi- 
ence in. electrically-driven mills has proved beyond doubt 
that the output cau be increased from 74 to 123 per cent. 
by the belp of electricity. Not only are fewer ends 
broken, owing to the steadier speed, but the whole 
of the machinery can always be run at the 
maximum speed without fear of barming the quality 
ot the yarn. Electrical driving has recently shown the 
texule trade that what has hitherto been considered the 
maximum speed at which good yarn can be turned out is 
lower than the speed which can be reached with more 
molern methods. In a motor there is an entire absence of 
angular variation of velocity, and, moreover, the use of 
motors directly coupled to the main line of shafting 
eliminates the variations in speed caused by “slip” and 
“creep iu ropes. A new electrically-driven cotton-spinning 
miii in Lancashire has twice speeded up its spindles, having 
tound that it could so increase its output without detriment 
to the quality of the yarn. There can be no doubt that 
tbe example set by the above concern of going in for 
up-to date methods of driving will be largely followed in 
Lancashire. 
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Orders for week ending Friday, Feb. 8. 


М sray, Fes. 4. — A4 Cov.—Reeruits’ infantry drill, 6 p.m. 
Technical instruction, 7 p.m. 


T raray, Fer 5. “B Соу. – Кесгиів' infantry drill 6 p.m. 


Technical instruction, 7 p.n. 
X ZI L- Av. FEL. 6.— 4 Badge examination. 
TH r-. r. Fes. 7. —" C" Соу. Technical instruction, 7 p.m. 


Parav, Fee 8. DU Соу, — Recruits' infantry drill, 6 p.m. 


Technical instruction, 7 p.m. 
Weekend training at Tilbury for ** C" Coy. on Saturday, Feb. 2. 


J. H. S. PUII t. rs. Captain, 
for Adjt. E. E. R. E. (Vols., 
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ELECTRICALLY-DRIVEN ROLLING MILLS. 


The following is an abstract of & paper read by Mr. G. M. 
Brown, B.A., BSc, Wh. Sch., before the Rugby Engineering 
Society on the 10th ult. : 


For some years electricity has been largely used in rolling 
mills for lighting, driving cranes, saws, shears, and other 
auxiliary machinery, including (Пе live“ rollers which carry 
the work back and forward to the main rolls. The object of 
this paper is, however, not to discuss the application of elec- 
tricity to auxiliary machinery in rolling mills, but rather its 
appheation to the much heavier and more exacting work of 
driving main rolls. With this object in view, it seems desirab’e 
to begin by considering the mechanical features of the problem, 
and later to examine the various methods by which electric: 1 
driving has been made feasible, practically and commercially. 
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Small bars and rods are generally rolled down im two-high or 
three-high nulls arranged to run continuously in one direction. 
Such mills may consist of several stands, or sets of rolls, running 
in separate housings or frames, and connected together by 
suitable flexible couplings. 

Fig. 1 shows the usual arrangement for driving a set of two- 
high rolls. Iu this figure. A" is the main driving shaft con- 
nected by a flexible coup to the pinion shaft, B.” Two 
pinions are mounted in suitable housings and each pinion shaft 
is connected through muffs and short lengths of shaft (or 
wabblers) to the rolls. The illustration shows one stand of rolls 
only, but in the case of mills used for finishing rods and bars 
there are generally three or more stands— the material being 
passed through the rolls in the various stands and gradually 
reduced to its finished dimensions. Sometimes, of course, 
different stands of rolls are used for the production of different 
classes of work. For instance, two stands may be used for 
rolling square bars, and the remaining stands for producing at 
the same time round or other sections. In the case of non- 
reversible two-high mills, the material is passed through the 
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rolls in one direction and passed back over the top, but in the 
case of three-high mills it is passed through two lower rolls and 
back through the two upper rolls; when long bars are being 
rolled, a considerable saving of time and labour is thus effected. 

Fig. 2 shows a modern arrangement of the pinion housings 
and couplings for connecting a set of small three-high rolls to a 
motor. The pinion housing totally encloses the pinions which 
run in an oil bath, and the bearings supporting the main driving 
shaft and flywheel are of the self-oiling type. Mills of these 
two types are in very general use for the production of small 
and medium seetions, but on the Continent and in America 
there are mills of the three-high type for dealing with compara- 
tively heavy sections. In three-high mills the rolls require 
careful adjustment, and are more difficult to arrange satis- 
factorily than the rolls in ordinary two-high mills, and this 
and other disadvantages have led to the introduction of the 
double two-high mill, consisting of two separate sets of rolls, 
as shown in Fig. д. All these mills run continuously in one 
direction, are titted with heavy. flywheels, and driven by gas 
or steam "engines, or electric motors. Considerable flywheel 
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capacity is necessary to deal with the heavy and rapidly 
fluctuating load, and to equalise as far as possible the demand 
for power. As engines for this work have to run continuously 
at a fairly uniform speed, they may be of an economical 
type, and are, as a matter of fact, generally tandem com- 
pound condensing engines with automatic valve gear. Gas- 
engines supplied with blast-furnace gas would offer considerable 
advantages over steam-engines as regards economy, but in 
general necessitate a much greater capital expenditure, for they 
would have to be capable of carrying at least 100 per cent. 
overload. Mills for rolling wire and hoop iron are also non- 
reversible, and similar in operation to those described above. 
They usually consist of about four stands of rolls of graduated 
diameters and peripheral speeds. As the wire is threaded 
through the several sets of rolls and gradually reduced in 
section, the peripheral speed of the rolls must, of course, һе 
increased in order to avoid the accumulation of material between 
any given pair. Mills for rolling steel tubes, wheel tyres, etc., 
are generally of special construction, and it is beyond the scope 
of this paper to do more than merely remark in passing that 
many of them are now driven by electric motors. 

For rolling heavy ingots into billets, beams, and rails, two- 
high reversible mills are very generally used, although it is still 
considered a very debatable question as to whether the mills for 
large beams and girders should be two-high or three-high. With 
the three-high mill, as already pointed out, it is possible to 
use а very economical type of engine as compared with the 
simple non-condensing engine generally provided for driving 
reversible mills. The latter, however, has a considerable 
advantage, inasmuch as that, as the length of the piece is 
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increased, the speed of rolling can be increased likewise. As 
examples of the powers required for this class of work, reference 
may be made to the following engines recently installed : 
18,000-h.p. engines at Cargo Fleet, 10,000-h.p. compound 
engines, 16,000-h.p. engines by Messrs. Davey Bros. 
Reversible rolling mills, it is hardly necessary to say, are 
not fitted with flywheels, but, on the contrary, everything 
possible is done to reduce the moment of imertia of the 
system, so that the rolls may be started and reversed with 
the utmost rapidity. The engines are generally controlled 
by regulating the throttle valve, which is fully open during 
the acceleration period, which may last for two seconds 
or more. During this period the whole system is brought 
from rest to its running speed. At about half speed the 
ingot is generally put into the rolls, and before it leaves 
them on the other side the throttle valve is partly closed, 
4nd the rest of the rolling operation is performed by the 
stored energy of the system. As soon as the ingot leaves 
the rolls they are quickly brought to rest by reversing the 
engine. It will be seen that the duty of these engines is very 
severe—in fact, it is a general rule that their various parts should 
be from two to three times as strong as those of engines of the 
same output designed for continuous operation under normal 
conditions. Evidently an electric motor for this class of work 
should be easily reversible, and, further, be capable of carrying 
very large momentary overloads. The motor should also be 
constructed in such a manner that the moment of inertia of 
the rotating parts is kept as small as possible, and it should. 
therefore, be of small diameter and low speed—two conditions 
which are more or less antayonistic. 

The principal difficulty in applying electricity to the driving 
of rolling mills lies in the determination of the power required. 
and until experiments were carried out especially with this 
object in view there was practically no data available, and all 


that could be done was to install a motor capable of exerting 
at least the same maximum torque as the steam-engine which 
would otherwise have been supplied. The first experiments 
made with this object in view were carried out by the A.G. 
Rote Erde on a non-reversing mill, by carefully indicating the 
steam-engine, and taking observations of the flywheel speed, 
the nature of the material worked, and the diminution in sec- 
tional area effected. The results of these experiments made 
it possible to determine the average horse-power required 
for the reduction of a given weight of material. More com- 
plete investigations were made by Herr Kottgen on the 
blooming mill of the Gute Hoffingshutte at Oberhausen, with the 
object of determining the energy used to roll material out to 
various lengths. This mill is driven by a two-cylinder non- 
condensing reversible steam-engine, with cylinders 51 2in. 
diameter and 51:2in. stroke. It is connected to the mill shaft 
by gearing having a ratio of 1:2:5, and the maximum speed of 
the rolls is 55 r.p.m. The moment of inertia of the system, 
and, therefore, its kinetic energy at any given speed, was 
determined by calculation. Continuous indicator diagrams were 
taken, and also complete records of the engine speeds. The 
results were corrected, and allowance made for the fact that 
steam is generally shut off before the piece entirely leaves the 
rolls; the error introduced by neglecting this correction could 
not exceed 7 per cent. of the energy required for rolling, so 
that the results obtained are, in any case, sufliciently accurate 
for practical purposes. These results are given in diagram 
(Fig. 4), abscissie representing the number of times the length 
of the piece is increased during rolling, and the ordinates the 
foot-tons per ton required to effect this extension. The curves 
show the amount of work required by the different classes of 
steel, and it will be noted that there 1s considerable variation in 
steel of the same class. Consideration of the fact that the 
times required for rolling different sections, and hence the 
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final temperatures, vary considerably, would lead us to 
expect occasional divergences from the upper parts of the 
curves in practice, but such differences do not seriously 
affect the value of the average horse-power required, because 
towards the end of rolling the maximum and mean horse- 
powers during each pass are considerably less than the 
maximum and mean horse-powers required during initial 
passes. In order to determine from these curves the amount 
of energy to be expended on the material during each 
pass, there is evidently required a knowledge of the reduc- 
tion of section, and, therefore, the increase of length 
effected during that pass. In other words, it is necessary to 
know exactly how the rolls are to be graded. The actual 
design of the rolls involves careful consideration. of many 
questions. In the first place. there is to be decided the 
number of passes in which a given reduction of section is to be 
effected, and this naturally depends on the power available, and 
the amount of work it is desired to put into the finished 
product. The number of passes being determined, the rolls 
must be designed accordingly. care being taken that the reduc- 
tion in thickness is etfected uniformly over all parts of the 
cross-section, not only to avoid waste of energy through 
unnecessary transference of the material from one part of the 
section to the other, but also the injurious effects of such treat- 
ment. Assuming that the grading, or calibration of the rolls, 
is given—that is, the reduction of section and increase of length 
at each pass is determined—the amount of work to be done 
during the various passes can easily be determined from Herr 
Köttgens' results. Knowing the speed of the rolls, the time 
required for each pass can also be determined, and thence the 
horse-power required at any given instant for rolling. Con- 
siderable allowance must, of course, be made for friction, and 
in order to determine the actual horse-power to be supplied by 
the motor at any given instant, the inertia of the moving 
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parts must also be taken into account. This presupposes a 
know lodge of the construction and dimensions of the rolls and 
ring 

In th. case of two and three-high mills, the determination of 
the tlywhicel wemht is an essential рат of the problem, and one 
forthe Solution of which no general rule ean be laid down. 
Such ty wheels are generally of cast iron with a peripheral 
spevel of 9Ote to 100ft. per second. and. their weight varies 
tromi about 10 to 08 tons per motor brake horse power. The 
larger figure applies to small sets of rolls driven by motors up 
te 190150 hp, and the Saller figure to mills driven by 
moter with normal ratings up to 1.000 b.p. On account. of 
the widely varying conditions of. service, it is impossible to 
{у down any strict rule, and all that сап be done is to select 
à {mutable weht, and then (with due regard to the electrical 
„hit steriles of the motor) investigate the variations in the 
relative proportions of power Supplied by the motor and by 
Un tiva heel respectively. It isevident that to utilise etlectively 
the ingtie energy stored in the flywheel, the speed of the 
aeter should dall considerably as its output increases. For 
small nails requiring motors up to, say, 400 h.p. it will vene- 
Пу be found that a reduction in speed about 10 per cent. 
between no beei and full load. will be ample. In the case of 
hreet current motors this reduction can, of course, be obtained 
by Nute proportioned compound windings, and in alternat- 
img итен motors by inserting suitable resistance їп the 
Dor cipe. 

The author then investigates the subject mathematically 
before proceeding to vive facts from practice. Ile applies 
the f. ie. deduced to a ease (Fig. 5) where the load is 
applied for tive seconds, and the time required. to accelerate 
te the initial speed is about 19 seconds. A maximum output 
of the eter is only 300 b. h. P.. so that the use of a heavy 
Hes h. has reduced the mavinum demand for power by 
uwpreximately one half. Опе motor is often used for driving 
beth the roughing and finishing trains, in which case the trains 
re fitted with separate tlywheels and the roughing train driven 
by ropes, while the finishing train is directly coupled to the 
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iret shaft, and then it ts necessary to asse that the power 
тыге the sum of the umximum powers required by the 
"we seperate trams. For this class of work direct-current 
eters have been largely used. and in view of the fact that 
speed rezalatien as generally required. and also in order to 
tente satistactory operation under trying conditions of service, 
If wenld seem advisable to make use of either a compensated or 
"tet pede machine, the speed regulation being effected by 
хамта the shunt field current and the speed decrease required 
noter to make the inertia of the tlywheel etlective by suitable 
pes H. el Win ins. The starting rheostats for such motors 
ey ether be ot the hamid or metalhe tape, and suitable 
arrangements should be provided te prevent an abnormal rush 
€ carent, either by the use of à slow motion or protective 
l. % dn another case. а sinall twa-high mill with six stands 
* t - Sin. diameter was driven hy a direct coupled. colin- 
b „in- H. unt. continuous - current motor having a normal 
cero of 110 һр. and a maximum output of 220 h.p. The 
yee f rs ламае by shunt field regulation from 225 r. b. in. 
to Ser pam. These rolls are used for small work, 1 bin. square 
han ле nerally of tool steel, being rolled to flat, square, round, 
and trangular sections from 704365in. to 7115 square inch area — 
‘he matunnm length of the finished steel being 50ft. As a 
irhier evample there may be mentioned a large direct-current 
motor driving a plate null which consists of one three-high 
vand of rolls 2rt. din. by 8ft. long and one two-high stand with 
nls 28. lin. diameter by Oft. long—both running at 50 гурл. 
te 0 rapan. The motor is supplied with current at 500 volts 
and has а normal output. of 750 h.p. at 250 r.pan., which by 
ating the shunt field can be increased to 350 r. P- H.: the 
пахни output is 1.500 h.p. Billets weighing 7701b. are 
tolei te plates zin thick by LOft. long. The motor drives the 
п. hy means of ropes, and the weight of the flywlicel is 
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capacity for continuous service. 
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A very large number of small and medium sized mills have 
been equipped with alternatiny-current motors. which are 
especially suitable for this eise of work in cases where the speed 
need only be regulated within comparatively narrow limits. 
Such motors are necessarily of heavier construction and capable 
of carrying greater overloads than motors of the sume normal 
Starting and speed regulation 
сап be effected either by metallie or liquid resistanee, prefe r- 
ably the latter for motors of more than 200 h.p. or 300 h.p. 
А hquid starting and regulating rheostat of à type manufac: 
tured by the Allgemeine Elektrieit its-Gesellschaft. consists of 
an upper and lower compourtiuent connected by a pipe, and 
having a small motor-driven pimp for maintaining the hquid in 
circulation. These two compartments are also connected by a 
pipe fitted with a regulating value. The upper compartment 
contains plates connected to the rotor slip-rings of the induction 
motor, and by adjusting the regulating valve mentioned above 
it is possible to maintun the па at. any desired level in the 
upper compartment that is, to adjust the resistance in the rotor 
eirenit according to the speed required. With either type of 
rheostat it is advisable that the resistance left continuously in 
the rotor circuit, should be such as to give a slip varying from 
19 to 15 per cent. at full load : in which eise the slip at 50 per 
cent. overload will vary from 16 to 25 per cent., and the 
By wheel and rotating parts will be enabled to give out from 
29 to 43 per cent. of their kinetic energy before the motor is 
subjected to this overload. 

Several two-moter aggregates have recently been supplied. by 
the Allgemeine Elektrieitits-Gesellsclisft. for driving rolling 
mills, whieh in one ease consist of. four stands of rolls having a 
diameter of itt. 10in.. and runniniat 90 r. p. n. te 105 r. .in. The 
two motors each have a normal output of 750 h.p. and a 
maximum output of 1,500 h.p., their speeds being 167 r. p. m. and 
217 r.p. m. respectively. Only one motor is used at à time, and 
intermediate speeds are obtained. by means of the regulating 
resistance referred to above. The two motors are mounted on 
à bed-plate with three bearings, and connected by a coupling te 
a rope pulley approximately lift. in draneter, provided with 
two separate bearings. As regards cfhereney and ease of 
manipulation, this arrangement of. the motors has proved 
itself decidedly superior to the so-called cascade connection. 
The same firm has supplied a three-phase 2,000 volt 50-eycle 
induction motor, having a normal output of 1,200 h.p. at a 
speed of 150 т.р.їп., and maximum output of 2,400 h. p., 
for driving a set of one stand of roughing rolls 24in.. diameter 
at 100 r. P. I., and a train of three stands of finishing rolls 
lft. 8in. in diameter at 110 r. pm. The motor is directly 
coupled to the finishing train, which is provided with a tly- 
wheel Weighing 22 tons, and connected hy ropes to the 
roughing rolls, which are provided with a flywheel weighing 
55 tons. Billets weighing from 800lb. to 2.2001b. and up to 
Sin. square are rolled. into channel irons and girders up to Sin. 
deep by 130tt. long. and also into tramrails for mines, and 
sleepers. Both the roughing and finishing trains are of the 
three-high type, and this is one of the largest electric motors 
that have so far been applied to this class of work. 

The problem presented to tlie electrical engineer by the heavy 
reversing mill is much more complicated. In. the first place. 
the power required is generally much greater. and, as previously 
mentioned, stewn-engines of a very large size are generally 
Installed. Except that these powers are considerably greater 
than are required for electrical winding in colhteries, and that 
acceleration and retardation must be much more rapid, the dith- 
culties which present themselves are practically the same, and 
have been solved in the same manner. Herr Karl Tener, to 
whose enterprise recent advances in both fields are principally 
due, first cured out. tests which proved. conclusively the pos 
sibility of driving reversing rolling mills electrically. These 
tests were made on an electric winding wear and. ener motor- 
generator designed for the Konkordia und Michael Grube, of 
Donnersmarckhatte. The motor for driving the winding gear 
has à masunum output of 400 h.p. at 150 r. pan. and 15 supplied 
with direct current from a Deri sencrator capable of. giving 
1,600 amperes at 200 to 220 volts. This generator forms part 
ofan Ilgner motor-generator set, and is directly coupled to а 
90-cycle 1.000-volt three-phase induction motor with a normal 
rating of 125 h.p., and a flywheel of cast steel weighing 15 tons, 
and having a peripheral speed. of 250ft. per second. The 
winding drum has a diameter of 12ft. and à weight of 16 tons, 
and the tests were necessurily curried out with the ropes 
removed, on account of the very rapid accelerations and 
retardations desired. The tests showed that a starting current 
of 1.000 amperes was required, which quickly sank to 40-45 
amperes when full speed was reached. With the motor then 
quickly reversed, braking currents of from 1,500 to 2,000 amperes 
were obtained, and it was found to. be possible to change from 
full speed in one direction to full speed in the opposite direction 
in 82 to 5 seconds. The generator proved itself in every wav 
suitable for this work. The results obtained showed that the 
magnetic inertia of the system was not too Zreat to detract 
from the ethereney of the machines for тоо work. 
These tests were carried out in the early part of the year 1903, 
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and afforded conclusive proof of the possibility of providing 
electrical machinery in every way suitable for performing the 
heaviest rolling-mill work. 


(To be continued.) 


CANADA. 


Reference has already been made to tho prospects which 
Canada holds out as a field for electrical engincering, 
and to the important part which electricity is playing in 
the development of that colony. ‘The vast resources 
of the Dominion are admirably adapted for the pro- 
duction of a cheap supply of electricity, and the indus- 
tries in the country are now awaiting the advent of such а 
supply of power in plentiful quantity for the purposes of 
their development. Although coal is high priced in many 
of the provinces, Nature has stepped in and provided, in 
the huge water powers, a fine substitute. The resources 
of Niagara are being utilised, and the power plants now 
running or in course of construction at these falls have 
already been described to our readers. But othor parts of 
the Dominion are similarly blessed with invaluable inherent 
resources. The latest of the States to become incorporated 
into Canada — British Columbia, for instauce— possesses fine 
water powers, ahd, in addition to its rich mineral resources, 
coal is now being discovered there. Mr. C. F. Gray, inthe 
‘Electric Journal, mentions that the directors of many of 
the concerns handling the money-making resources of the 
country realise the saving to be gained in production by 
the use of electrical energy, and that а great many power 
plants are being built and projected, and the demand for 
electrical engineers is advancing. He refers particularly to 
one plant which a few years ago was of about 6,000 h.p. 
capacity. Now the total capacity of the plant is about 
30,000 h.p., and the voltage has been increased from 
20,000 to 60,000. This may not scem large when com- 
pared with the colossal schemes around Niagara, but when 
one remembers that this is only one instance of many, and 
compares the small population of British Columbia with 
the two millions in Ontario, it will be seen that the internal 
resources must be great, indeed, to allow of such develop- 
ments. The territories are opening up, and although 
Kipling in one of his poems states, There's never a rule 
of God or man rules north of 53 degrees, the North-West 
mounted police keep very good order, and business men 
have as much protection there as anywhere else. Saskat- 
chewan, Alberta, Manitoba, Ontario, Quebec, and the 
maritime provinces are all evidencing a desire for electrical 
development, and the need for men with initiative is 
growing. 


HESTON AND ISLEWORTH ELECTRICITY 
ACCOUNTS. 


All concerned with the preparation and publication of the 
accounts relating to the electricity undertaking controlled by 
the Urban District Council of Heston and Isleworth. are to be 
complimented upon an unusual display of sinartness in bringing 
them out so so soon after the close of the year. The aecounts 
ure for the year ended Dec. 51. 1906. and in a little over one 
week after the close of the financial year they were printed and 
published. 

The amounts borrowed total £46.623. of which £1,412 has 
been repaid. Sanction has also been obtained for the borrow- 
ing of £1,412, but this sum has not yet been raised. The total 
capital expenditure upon the capital undertaking to Dec. 31, 
1906, amounts to £55,525. 

In examining the revenue account for the year just closed, 
we find that the sale for current to private consumers brought 
in a revenue of £2,866, while public lighting was responsible for 
£2,349, which, together with sundry other items, brought up 
the total revenue for the year to £5,294. On the expenditure 
side the principal items were : generation of electricity, £1,159 
(of which coal and other fuel, including £304 allowance to 
refuse destructor works, cost £650); repairs and renewals of 
lamps, £228; rates and taxes, £194; management expenses, 
5695. The total working expenses amounted to £2,305, leaving 
£100 to be carried forward to provide for discounts and bad 
debts, and £2,889 to be carried to net revenue account. Out of 
the balance transferred to net revenue account, which opened 
the year with a balance of £1,185, £1,097 was allocated to the 
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payment of interest on mortgage debt, £158 to the payment of 
interest on overdraft at bank, апа £1,058 in repayment of loans. 
The balance carried to 1907 is £1,209, thus the net result 15 a 
deficit of £24. "This deficit may to some extent be accounted 
for by the fact that the meters were read about three days 
earlier this year than they were last. In comparing the records 
with those of 1905, we notioe that the department paid in 1906 
nearly £200 for rates, plus £158 interest on overdraft, charges 
which were not levied the previous year ; also interest and 


| repayments on loans have advanced by about. £700 over 1905. 


The number of Board of Trade units generated during the 
year under review was far in advance of the nuniber generated 
during 1905 ; 477,626 units were raised, of which 162,498 were 
used for publie lamps and 185,687 by private consumers. The 
total sold was thus 391,286 units, to which must be alded 
45.101 units used on works ; 86,550 units were not accounted for. 
The public lamps fixed in the area comprise 51 arces, 11 Nernst, 
and 297 incandescent. The total maximum supply demanded 
was 278:2 kw. The total cost per unit generated was 2°62d., 
and the total cost per unit sold amounted to 5:594. The 
respective costs for 1905 were 5:09d. and 4154. 


FORTHCOMING EVENTS. 


Monpay, Fu. 4. 

Society of Engineers. —At 7.30 p.m., at the Royal United Service 
Institution, Whitehall, presidential address hy Mr. R. St. George 
Moore. 

Institution of Electrical Engineers (Newcastle Local Section). 
At 8 p.m., in the engineering lecture-room, Armstrong College, 
Newcastle-on-Tyne, ‘‘ The Electrical Installation at the Granges- 
berg Mines, Sweden,” by Mr. G. Ralph. 

Society of Arts.—At 8 p.m. (Cantor lecture), “Gold Mining and 
Gold Production," by Prof. J. W. Gregory. (Lecture HH.) 

Tuespay, Ёкн. 5. 

Institution of Electrical Engineers Manchester Local Section... 
At 7.30 p.m.. at the University (Physical Laboratory). Manchester, 
"Magnetic Oscillations in Alternators, and their bearing upon the 
Design,” by Mr. G. W. Worrall. 

Institution of Civil Engineers. -At 8 p.m., 
Vehicles," by Colonel R. E. B. Crompton. 

WEDNESDAY, FER. 6. 

Dynamicables.—At 7 50 p.m., dinner at Trocadero Restaurant, 
London. 

Aro Works Engineering Society (Chelmsford). —At 7.45 p.m., 
e Electricity Meters—Systems of Charging.“ by Mr. E. S. Shoults. 

THurspay, Fu. 7. 
Institution of Electrical Engineers.—At 8 p.m., at Great (Gege- 
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street, S.W., “Investigations on Light Standards and tho 
Present Condition of the High-Voltage Glow Lamp,” by Mr. 
Clifford C. Paterson conclusion and discussion); and ^^ Com- 


a Life Tests on Carbon, Nernst. and Tantalum Iuncaudes-ent 

amps using Alternating Currents.” by Messrs. Н. F. Hawoith, 
T. H. Matthewinan, and D. Н. Oglev. 

Institution of Electrical Engineers (Dublin Local Section).- -At 
8 p.m., at Royal College of Science. discussion on Mr. Portes 
paper on Producer Gas Plants." 

Civil and Mechanical Engineers’ Society. —At 8 p.m., at Caxton 
Hall, Some Forms of Dynamometers,” by Prot. W. W. F. Pullen. 

West Ham Corporation Eleotricity Supply.—At 6.45 p.m., 
annual dinner at Liverpool-street Hotel. 

Fripay, FEB. 8. 

Institution of Civil Engineers.—At 8 p.m. (students’ meeting). 
“The Reconstruction of a Swing Bridge on the Southwold 
Railway," by Mr. C. Pain. 

Physical Sooiety.— At 8 p.m.. at the physics laboratory of the Royal 
College of Science, Imperial Institute-road. South Kensington, 
е я address and“ The Magnetic Fields апа Inductive 
Coellicients of Circular, Cylindrical, and Helical Currents,” by 
Mr. A. Russell, 

SATURDAY, Fun. 9. 

Junior Institution of Engineers. — Anniversary dinner at the Hotel 

Cecil. 


APPOINTMENTS VACANT. 


Instructor in Mathematics, Northampton Institute. London, 
E.C. Salarv. £120 per session (October to July: | Particulars can be 
obtained from Dr. R. Mullineux Walmsley, principal. See advertise- 
ment in last issuc. 

Junior Assistant Engineor, Keighley clectrie lighting and traction 
station. 

Tramways Manager, Potteries Electric l'raction Co. Particulars 
from the Secretary of Company, Donington House, Nortolk-street, 
London, W.C. 

Assistant Electrical Engineer, Rangoon Electric Tramways and 
Supply Co. Particulars from J. W. Dartwood and Co., 14, Dale- 
street, Liverpool, 

Assistant in Research Department, Jandus Are Lamp Co., 
Holloway, X. 
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NOTE ON SUCTION PRODUCER PLANT.“ 
BY A. E. PORTE. 
(Concluded from page 132.) 


Since the gases move rapidly in a producer, it is important 
that the fuel should be as porous as possible. The exact size 
Ia matter of experiment, but М. Boudouard experimented 
on the subject. and Т ive the results: 


Volume per cent. 


CO, CO 

Wid charcoal, 2mm. to 5mm. ... 399 . 601 
T P sive of a nut (hazel) 171 ...... 82:9 
Coke 2 mm. to 5Эпин...................... ТӨЛ ...... 20 9 
T bazel зї! t 85 16:4 
Gas гаг, 2mm, to 5mm. ............ 80 l „с 199 
dan A thase) о пиї).................. BO T. uu 15:3 


Frem these experiments we conclude that, other things being 
umak, the smaller the size of the fuel the better the result. One 
ot the main determining factors in the size of fuel is the suction 
pressure required to work the producer, which acts the same as 
viack pressure on the engine. Also, it must be noted that if 
the yas be drawn rapidly through the producer, the percentage 
of COs 1S always higher than if the movement. be slow; this, of 
nee. means mMereasing the area and diminishing the height 
of the producer. 

The actual composition of gas produced by the action of steam 
пун at different temperatures is shown by M. Boudouard 
to De, 


Te op Per cent. of c——- Composition in vols. ——— 
m steam decomposed, H CO CO, 
„2 аа... Вла 65 2 49 . 29 8 
„ GOO. uui 65:2. iue TUB. use 210 
8 — o 6l 9. 42s ТЭ. ons 22 9 
x г) АЙЕЛИНЕН 653 ......... N 68 

Lulu STO Mm „ 99 assess 1:5 

LO. "nou „ ӨО: ае 48 0. - асч. 13 

1.125 ӨЗ; „Саона 50 9 485 _......... 0:6 


From this it is evident that any temperature less than 
l.9001eg. C. is insufficient. to produce. yas of high caloritie 
vue, it will further, allow the reaction. Ct», 4C = 2C0, 
and will prevent CO H,0- CO, H. In selecting a coal, 
having examined. the analysis and calorific value, ascertain the 
Jeteentaze of ash and clinkers. It is well to make sure that the 
сикер not of such a nature that it is likely to cling to the 
buck hung, and will be soft and easily dislodged when cleaning 
havne necessary, Sometimes the clinker refuses to leave the 
books and pieces ef the brick come away in cleaning, Otherwise 
eb coal should be rejected for this fault. asthe cost of relining 
| prducer i an expensive job (£25 for a 50-b.h.p. producer is 
abeat the costi te say nothing of throwing the plant. ont of 
“miee. Of course. the final criterion of a good coal is good 
„„ en gas and little attention. 

r- Her дах appears to have been first. used in connection 
Beh the za engine in 1879. The thermo-dynamic theory of the 
"rone was net then fully appreciated, whereas according to 
DR Curks tests at the smoke abatement exhibition, 1882, 
119 3 cubic feet of yas was consumed per indicated horse-power 
vd 149 53 culne feet per brake horse-power, to-day we can easily 
a laih p. for 65 cubic feet and 1 b. h. p. for 75 cubic feet. To Mr. 
D red (dark we are largely indebted for careful researches into 
‘he probleias involved. Of the total heat energy given to the gas- 
Uu ne in 1832. 10 per cent. was represented on the indicator 
салі, and in 1900 30 per cent. was indicated. In the best 
erties te day 50 per cent. of the heat energy is taken up in the 
Crone Water, 40 per cent. is lost on the exhaust, the remaining 
Y, ter eent. being useful work. There is nothing more striking 
hu tse change in the compression. While in 1881 the 351b. was 
“Heeb red a goad compression, we see compressions to-day 
Orc sp to 170lb. per square inch on engines run with 

The pr: PN of combustion which remain in the 
vomer after exhaust should. if possible, be expelled. from the 
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бт. Fhe entering producer gas, being of low thermal 
„. bees by boang further diluted with the exhaust жаз; 
«iij df fresh air were admitted it would contain oxygen, which 


fod be of value m helping the explosion, Again. the remain- 
nz eus mises are very hot; and if cleared out would tend to 
Uto theis} oder. The entering gas would be of greater density, 
inb consequently of greater thermal value per cubic foot, so that 
Pater power unght be got out of the engine for a given size of 
varig Тых cleaning ont of exhaust pases, called scavenying, 
‘however. net. universally adopted. The amount of water 
. to the vaperiser is, as we have seen. of the greatest 
ane. This should be in proportion to the load at any 
ers aped is very difficult of arrangement. It is almost. impos- 
b бө gevern the water supply. In some plants the water 
r. „ en te a. hotplate, where it flashes into steam, and. the 
am an? of water can be governed in such a case. Many schemes 


"Pest tead before the Dublin. Section of the Institution of 
I. . . а; J. 1. nes ги, Jan. 10. 


T 


have been devised to regulate the supply of water to vaporiser 
other than the flashing system referred to. Iwill quote two: First, 
the Watt system, which has a diaphragm of indiarubber on top of 
the scrubber, and from this by a system of levers the adiission of 
water to the vaporiser is regulated, each suck of the engine 
drawing down the regulating diaphragm and opening a small 
tap, allowing a certain amount of water to be delivered. With 
such a system water can only be delivered at each suction stroke 
of engine, the cock being shut off meantime. Another arrange- 
ment, which 1 saw in an American book, consists of a regulator 
worked by the air suction. There are, ne doubt, many other 
systems of regulation, but the couple we have considered will be 
sufficient for our purpose. 

Eficiency.—-We may now turn our attention to some tests on 
suction producer plants. Proceeding scientifically, we should 
first ascertain the heat efficiency of the producer, and this is a 
fairly simple process. [t is not, however, generally necessary 
to know the heat efliciency of a producer. The composition of 
the gas in producer plants is said to vary constantly during the 
run, but that this may be kept fairly regular is shown by a 
diagram in Mr. Dowson's book just published (p. 131), giving 
the results of a test on a J0-b.h.p. suction plant. In considering 
the efticiency of a suction producer plant it must be remembered 
that, owing to piston of engine having to act as a suction 
pump, the gas and air, when drawn into the cylinder, are at a 
pressure below atmospheric ; the mixed gases are consequently 
at a less density than gas. supplied. on pressure system or 
from the town mains, and, therefore, other things being 
equal, of less thermo-dynamic value. This is à matter of 
some importance, for we must face the following losses: (и) 
extra work on engine sucking in charge (this we can estimate 
exactly from a card taken off engine); (^) reduced. power of 
gas (this can be determined by an analysis of the gas itself). 
This means that. the engine must be made larger than for 
town's gas; how much larger we will presently see. Let us 
first examine а card taken off an engine working on suction. 
Here you see the suction is equal to 51. below atmosphere, 
which is the same as taking 3lb. off the average pressure. 
Since the suction of the engine keeps the fire and the producer 
going, it may be asked what will happen when the engine is 
working at low loads. Take a case in point. An engine of 30 h.p., 
having a rated speed of 250 r.p.in., will take something in the 
order of 120 sucks of gas per minute at full load, or two per 
second. If we have a large expansion box and, say, 12ft. to 20ft. 
of gas-pipe. for all practical purposes there will be a continuous 
draught on the fire. Now, supposing we take the same engine 
running light, she would probably take 18 sucks per minute. 
or, roughly, one-seventh of the full-load draught. With this 
diminished draught we must have a falling temperature, and 
with a falling temperature, as we have previously seen, we must 
expect an increase of CO, with a corresponding decrease of CO 


and Н. I give an actual test quoted by Mr. Dowson : 
Full load, per cent. No load, per cent. 
G ei os C 22 4 
E r oies 70 
CO жыйынны diis SB er reer 4:9 
„ ИЛТ ‘5 
N S ЕКИ 55˙2 
100°0 100 0 vols 
Calovific Power, 
Ва и 128 9. аы *. 101:0 


It will thus be evident that there is a loss in. ealorifie power 
of almost 28 per cent., which will at once upset the balance of 
the mixture, and the engine might and probably would shut 
down if not attended to by regulating the air supply to engine, 
also posibly reducing water-vapour supply to the producer. If 
the air supply be heated, say, by the exhaust, it helps to prevent 
the fire temperature falling very much. The falling off of power 
is shown on the following cards, taken on a no-load гип: 


Card No. Time. Mean pressure, 
„„ 2.90 pma load f ee — 
M 5.5 „ Nn — 76 
N 515 „ a Oo noe 74 
„ 525 „ a ооа 74 
PF 3.45 „ MEET СУЛК 43:5 
S е 4.0 „ full load  .................. Decreasing 
99 — „ ИК Increasing 
R ч Lr 84:5 


48, 49, 50 were taken immediately the load was full on. In 
48 the card «hows weakening explosions, 49 strengthening 
explosions, and 50 shows a normal full-load card. 48 is particu- 
larly interesting, as showing that the first effect of the increased 
draught was introducing too much steam into a cool fire and 
consequently falling of power, to be soon recovered, however, 
as the air draught being four times as great as the steam caused 
the fire to burn out. The case E have cited is, of course, a 
very extreme case that is, throwing full load on to an engine 
which had been running on no load. for some time. and it 
seldom happens in practice that the full load is thrown on all 
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at once: it is usually put on in parts and gives the producer а 
chance to recover itself. 

Mathot's Explosion Recorder.—M. Mathot is a well-known 
Belgian engineer who isa recognised authority on all matters 
connected with internal-combustion engines. We have seen 
that the explosions immediately following one another are of 
different value ; it, therefore, becomes necessary to take several 
diagrams overlapping on each card so as to arrive at an average. 
There are indicators made which do this by means of a clock- 
work drum in place of the usual drum on which the record 
paper is fixed; such an apparatus is invaluable if a careful 
analysis of the cards must be made for any purpose. Each 
diagram follows its neighbour, leaving a space of probably 
1-20in., so the records can be easily followed. These apparatus 
are, however, limited in use, as the drum should be very large 
to take many records, and this means that there would be con- 
siderable weight to be moved, and the inertia of the system is 
an objection. If continuous records are required, the Mathot 
explosion recorder is very useful, and can be attached to any 
indicator. All that is necessary is to have a clockwork drum 
attached to the indicator by a swing arm, which enables the 
explosion records to be thrown in when required without inter- 
fering with the ordinary indications. The explosion record 
tells us the value of our suction, compression, and explosion, 
and, what is also very important, the accuracy or otherwise of 
the governing. Presuming we start up with our recorder on 
the engine, we learn what is happening. "Take, for example, 
the diagram which is taken from an engine with an auto- 
matic starter supplied with mixed gases at atmospheric pressure. 


— — — — è — — — «me — — — — аль ж ч» 284.4 165. 
A — с» 
c ъ эь A — b —— cll „| ... . . „„ „ 3 =- -|-.]. 142.2 ds. 
„ 1 - 71t- fbs. 
UAM AMET ЩЩ 
EX¥LOSIONS BY EXPLOSIONS 0-0 Ibs. 


ENGINE GOVERNING 


S, STARTER, WITROUT LOAD 


By THE ENGINE 
You can at once see the value of these explosions, and you will 
observe the rate of acceleration. Six charges were tired by the 
nutomatie starter before the engine took the business in hand, 
and you will observe that the first explosions are much more 
powerful than those following. In this case the engine took 
19 explosions before she attained full speed, and the compression 
was thrown in. The speed of rotation of the drum can be 
altered so as to pull out the record as much as you wish, but 
(115 will give fewer records on the drum. A continuous band 
of paper is sometimes used, but this means three drums, and the 
apparatus becomes cumbersome. The drum usually makes one 
complete revolution in two minutes. We might study many of 
these records and glean information, but time will not permit 
our following out the most interesting subject any furthor now. 

Stand-by losses are always a matter of much interest to 
engineers, and there is scarcely any part of the day’s work that 
there is such doubt about. Mr. Dowson cites a case of 
250-h.p. plant standing for nine hours and only consuming 461}. 
of coal in nine hours. This appears very low, but it can be 
understood if the whole plant were allowed to cool considerably 
during stand-by ; iu other words, if the draught was stopped and 
the fire probably just kept alive. This is about one-tenth of 
the coal required to keep a steam-boiler of the same power 
banked. The author has made several tests on the stand-by 
losses in suction producers and found they vary so much that 
no rule can be laid down; probably Slb. per brake horse-power 
for 10 hours would be a safe average. In one case the author 
had returns kept of stand-by losses on a 100-h.p. plant, and by 
constant attention got. the loss on 14-hour stand-by down from 
1201b. to about 50lb., or = 35 71b. per 10 hours on 100-h.p. 
plant = 557 per horse-power for 10 hours, O55 per horse-power 
hour. In this case the blow-off or escape chimney is about 40ft. 
high, so the tendency is naturally to keep up a good draught, if 
the air and escape valves are not kept pretty tightly closed. In 
another case, a 70-h.p. plant, the records show only 171b. 
stand-by on 10 hours, or `0241Ъ. per horse-power hour. In this 
case the chimney is only about 12ft. high, so the draught is not 
^o great; still the figure is very low, indeed, and requires 
verifying. When blowing up a producer plant, care must be 
taken that the engine crank is in such a position that the air and 
gas valves are closed, or otherwise there is a risk of blowing 
the gas into the engine-room from the air valve and pipe. 
The presence of a high percentage of hydrogen in producer gas 
tends to cause pre-ignition, and it has been found that under 
those conditions the compression cannot be carried safely beyond 
120lb., and requires about 11,500 B.Th. U. per brake horse-power, 
while gas which is rich in CO and poor in H will not be liable 
to pre-ignition, The compression may be carried up to 170lb. 
or over safely, aud requires only 9,500 B. Th. С. per brake 
horse-power, hence it is well to keep the percentage. of H 
fairly low. 

We will now look at some tests taken here last vear on a suction 
pressure plant. The plant consists of an Industrial suction pro- 
ducer, Stockport engine, and [Industrial dynamo direct-coupled ; 


plant about 70h.p. The tests ran two days. The first test was to 
determine the friction load of engine with dynamo not excited, 
and this worked out at 18:9 i. h. p. This looks a little high, but 
the engine had three bearings and the dynamo two. The dynamo 
was also a large machine for its output. The dynamo was rated 
at 55°75 kw. at 220 r.p.m. The next test was at 55 kw. The 
indicator card worked out at 66:2 h.p., and the gas consumption 
tested by using one of our holders gave 46 cubic feet per indicated 
horse-power and 92 per kilowatt delivered at switchboard. This 

as satisfactory so far. A second gas consumption test was 
taken with the other gasholder, and in this case we got 
28:05 kw.,58:5 i. h. p., 60 cubic feet per indicated horse-power, 115 
per kilowatt. The average of these will be 53 cubic feet per indi- 
cated horse-power and 105 cubic feet per kilowatt at switchboard. 
Our next test was taken at 29:90 kw. to determine the coal con- 
sumption, which worked out to ‘8lb. per indicated horse-power 
and 141b. per kilowatt delivered at switchboard. Some altera- 
tions were made in plant, and an eight hours’ non-stop run was 
made on another occasion, and for four hours the engine was 
taking every explosion, so was at full load. This test was par- 
ticularly to determine the coal consumption under the new 
conditions, which worked out as follows: 5.55 p.in.—hopper 
filled up, 512lb. put in, load 32:55 kw., speed 220 r. p. m.; 
6.50 p.m.—charged hopper, 5151]. coal (55 minutes’ interval). 
same load; 7.45—charged hopper, $130. coal (55 minutes’ 
interval) It will be noticed that exactly the same intervals 
of tine show that the producer was working quite regu- 
larly. This works out at ‘68lb. of coal per brake horse- 
power (a figure that is exceedingly low) and 1:06 per kilo- 
watt delivered at switchboard. The producer plant in this 
case, although well able to keep the plant going at normal load, 
was not quite up to the overload test, and had to be replaced 
by a larger one, which gave between 25 and 30 per cent. spare 
power. The exact figures are: plant was specified to make 
4,000 cubic feet of gas per hour, and it made sufficient gas to 
keep the plant running for four hours, developing, roughly. 
39 kw. to 40 kw. at switchboard, say 39:5 x 105 = 4,068 cubic 
feet per hour, and, at the same time, raised the large holder 
244 in., representing 1,104 cubic feet, showing a liberal margin 
in hand. The analysis of the gas was not quite as good as one 
might expect with such low consumption, and was as follows 
from an average of four samples : 


Vol. ‘Sp.g. Wt. С.Р. 
со, berres 6 С x PED "= ——— 22 — 
СО......... 199. 0181 ......... 158599. 6,842 
H icara CI. Sue 99s. 7019950 9075 

100°0 11,917 

11,917 _ 


= =119'1 B. Th. U. per cubic foot. 
100 


Having now considered in à somewhat incomplete manner 
the fundamental principles on which the suction producer 
operates, let us look at its infirmities. In the first place, 
there is often great difticulty in starting the engine. Having 
made sure that everything about the gas plant is in order, 
aud that the gas being given off is of proper quality, we 
proceed to start our engine. This is usually done with a coni- 
pression starter of some sort—either a hand-pump which forces 
the gas and air into the cylinder under pressure, or a pump 
which fills a large receiver with gas and air at atmospheric 
pressure, or some other device. The piston having been brought 
to the proper position for starting, the magneto is operated by 
hand, and the charge is fired. Should the magneto fail to fire 
the charge, usually the contact in the explosion chamber will be 
found wet, forming a partial short-circuit. This fault is very 
common after the engine has been laid aside for a day or two, 
and the moisture of the last explosion is precipitated on the 
inside of the cylinder. This defect is easily remedied by drying 
the contacts. Sometimes, however, the charge fires the first. 
shot, but the engine fails to pick up. This may be due to many 
causes ; the damp on the contacts may again be the cause. The 
gas and air mixture may be wrong, or the gas may be weak. If 
the mixture be wrong, experiment is the only сиге; if the gas 
be weak, the producer must be further blown up till the gas is 
right. In any ease the trouble is very annoying, and often- 
times very difficult to get over. Once the engine gets away, the 
compression is put on. There is usually no further trouble, 
and if an engine systematically is difficult to start, I would 
recommend a petrol starter, for once the engine gets away, 1t 
will itself draw up the fire pretty quickly and settle down to 
work. Having adjusted the air and gas for our load, the plant 
will take care of itself for a couple of hours, provided the load is 
not very variable ; if it be, we may get into trouble. If the 
load falls off, the draught on the producer also falls off and 
temperature of fire goes down, with the result, as we should 
expect, of inferior gas, and the engine may fail to fire charges at 
proper time, back fire, and shut down. This is probably the 
most annoying and most difficult trick to overcome that gas 
plants are subject to. First let us assume that the 
plant is likely to be run at very light load for any 
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Кал of time. In order to. keep up the draught on the 
pr: lucer, the governor of engine may be fitted with a step 
dye. which will cause the engine to take a small charge of gas 
every eyele, but not enough to make an explosive mixture with 
the full supply of air. This arrangement. generally meets the 
vase -of course, if the plant. be only running light for short 
poreda, this will not be necessary. T need scarecly say the use 
"ба step dye dees not help the efthcieney of the plant in coal 
самин. 

The пем ditliculty (айд it has its огили in a similar cause 
I. Mel. the variation in quality of gas) if the Мах has too much 
эйе Let us say the average quality of gas was CO 24 per 
ent, H8 per cent, and that. from an excess of steam we get 
CO 15 per cent., H 17 per cent. whieh is not à. bad gas at all. 
Pie uten miht occur if the compression were fairly high and 
o evhinder het, As Has very likely to pre-ignite if the con- 
dens аге favourable, the result is just the same the engine 
«ul slow down if not relieved of some load. When the load. is 
rien etf generally speaking, air and gas adjustinent set things 
бш, but af at an inerease of. load, and nearly at the limit of 
powers atas almost парох е to stop the pre-igmition, and, 
therefore, we must try and guard against it by keeping the 
odinder ах cool as possible. Whereas with town's gas the 
пија water may safely attain a temperature of 120des. F. 
on the het «de, with producer gas the hot. circulation water 
Sheuld not exceed 11Glez. F. We must also keep the quality 
"Ге маз as constant as possible by effective stoking. Most 
екы makers tell us that à producer requires no attention, 

hat anay be true within certain limits, but for very variable 
bends ce producer requires attention every couple of hours at the 
vervoutside. We have seen that it is райын to get blowholes 
ч ties up through the combustion zone. This can be pre- 
vented by stoking fairly often and keeping the level of coal in 
The producer constant by tilling in coal, say, every two hours. 
This keepe the pressure of material fairly constant, and tends to 
prevent cavities өг ап irregular gas being generated. Also, 
The engine attendant. Knows from his governor what work the 
enzine is dem, and. he сап regulate the water supply accord- 
mely that asan the absence of any reliable automatic device. 
Viether cause of pre-igmition is supposed to be due to particles 
of free carbon in the cylinder, or a deposit. of fine soot on the 
buk of the piston; for example, the slightest little excrescence 
«li form à very sintable point for firing. as it must be. remem- 
I red that the piston is about. the hottest. part of the engine, 
anda slight excess of heat due to compression will set. one of 
These speta of carbon alight and fire the charge. This fault is 
net commen if. perfectly pure anthracite coal be used. Nome- 
tunes the magneto for some reason fails, and we get imperfect 
„intim. This inanifests itself by irregular running. and the 
ми ple test is to try the magneto by detaching the connection 
fr in. the sparking plug and fire by hand if it is all right. 
Next try the plog, and make sure it is sparking in the cylinder. 
VL enznes should be fitted with a peep hole for this purpose. 
И шау also happen that the spark requires advancing or retard- 
in. mæt engines have an adjustment for this purpose. 

The next cause of trouble, and Баш afraid there is no cure 
1% it. ах that almost every manufacturer over rates the power 
of thar engines. If you ask the maker for 100-b.h.p. engine 
on suction wes, he will probably quote. you for an engine that 
wil ve 100 b.h.p. at hisown works and not at yours- that is to 
my. Che engine will undoubtedly give the power under test 
conditions, but not. under. ordinary commercial conditions, 
My еа is that at normal full load the engine should miss 
25 fer cent. and fire 75 per cent. of the charges. This 
waves You а fair maran te govern on, and if the engine 
te running at her rated full load a slight variation in quality 
ef oras will net mean a stop: for if the gas be rushed through 
the producer, it is very likely, unless most carefully handled, to 
ne over very het. and may even heat up your scrubber to 
"nhan extent that the sas cannot. be cooled to atmospheric 
к ирта, and, as a consequence, full power will not be 
„une. Suppese the temperature of the air be 60deg. F., 
vied the scrubber is passing gas at 400deg. F., the caloritic value 
tthe wos will only be six-tenths of its value of temperature of 
өг. consequently, the engine could not possibly give its power, 
be the иал would not be clean, so it is of the first importance 
te have the plant and serubber big enough and an ample supply 
€ dean water. The amount of water required for scrubbing 
vanes very much with different makers, from 14 gallons per 
bake horse-power to three gullons—probably two gallons per 
"fake borse-power would be a fair average. I have recently 
rested plant taking just 14 gallons per brake horse-power 
bur, and the plant was delivering quite cold gas. As I am 
"pea. nz of cooling water, let me хау just a word about cylinder 
eens water. This should be free from lime if possible, other- 
woe the Jacket wall soon get blocked up and you will not be 
a ie to keep the cylinder cool, I have now enumerated some 
of the troubles which I have met myself; of course, other users 
Lave met other troubles, which I hope they will tell us all about. 

Pow sh te acknowledge my indebtedness to Mr. Emerson 
Iw «n, whe kindly lent me the original drawings which I have 
aid on the table for inspection by members. 
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LEGAL INTELLIGENCE. 


DEEP LEADS ELECTRIC TRANSMISSION CO. 


Tle petition of the Victorian Deep Leads and others to wind up 
the Deep Leads Electric Transmission Co. was heard before Mr. Justice 
Parker in the Chancery Division on Tuesday, Counsel for the 
petitioners asked that the petition should stand over for a fortnight, 
as negotiations were still taking place between the parties, There 
were three parties to the negotiations. The petitioners and the com- 
pany had got along pretty well, but the third party was causing some 
ditticulty. The petition was adjourned in order to allow a settlement. 


HISCOCK v. IRWIN AND NEAL. 


In the Wandsworth County Court on Monday, before his Honour 
Judge Russell, a remitted action from: the High Courts, Hiscock r. 
Irwin and Neal came on for hearing. Plaintill is an electrical engineer 
carrying on business, and. he claimed the sum of £75. 19s., balance of 
an account totalling to £150. 1s. 94. for the installation of electric 
light and bells ata building at Neal's Corner, Hounslow, belonging 
to Mr. Neal, and which was erected by Mr. Irwin, a contractor. 

PLAUINTIFE stated he was an electrical engineer, and in June, 1904, he 
Was invited by an architect, who was working for the defendants, to 
tender for the electrical fittings required in a buildng at Neal's 
Corner, Hounslow, whieh Mr. Irwin was building for Mr. Neal. He 
tendered, and on June 27, 1904, he received a letter from the archi- 
tect asking him to do the work. He proceeded with the installation, 
and in September of the same year received a cheque for £75 on 
account from Mr. Irwin. He completed the work on Jan. 27, 1906, 
and sent in an account amounting to £155. Өз. 54. The architect 
checked this account and reduced it to £150. Is. gd. As he had 
received £75 on account, the amount still due to him was £765. 1s. 9d. 

The defendant NEAL said until a writ was issued in this action he 
never had any application from Mr. Hiscock to pay this amount. 
This £150 was in the specifications as one of the provisional sums. In 
this case Mr. Irwin was suing him fora balance, and he had a very 
heavy counterclaim for some hundreds of pounds, He said Irwin was 
liable for everything. 

Mr. InwisN, the other defendant, said the sum of £150 was set 
aside in the contract for electric wiring. 

His Hoxovn said it was perfectly clear that Mr. Neal was respon- 
sible, Mr. Neal was undoubtedly legally liable, and he gave the 
йай judgment against him, with costs. He dismissed. the 
defendant Irwin from the action, and ordered the plaintit to pay his 
costs, giving рани the option of adding what he paid to Irwin to 
his bill of costs against Neal, 

His Honour granted a 10 days’ stay of execution. 


GUNN v. TYNEMOUTH ELECTRIC TRACTION CO. 


At the Newcastle County Court last. week, Joseph and. Theodosia 
Gunn claimed £100 and costs from the Tynemouth and District 
Electric Traction Co. in respect of an accident in which Mrs. Gunn 
was involved, 

Counsel for plaintitl explained that Mrs. Gunn was a passenger in one: 
of the company’s tramcars running up the gradient in Borough-road, 
North Shields, on Nov. 16, 1904. The car had got a short way up 
the bank when there was an explosion. The lights went out, and the 
ear commenced to run back down the hill. The brakes were applied. 
and the journey resumed, but the same thing happened again. There 
was another explosion, and the car began to run back, On this occa- 
sion, however, the brake was apphed so violently that Mrs. Gunn was 
thrown from her seat. 

Plaintitf then described her injuries, after which the defendants’ 
counsel contended that it was an utter impossibility for her to have 
been jerked on to the floor, If people sat in a car in a proper manner, 
no ordinary jerk would atlect them. 

The conductor of the ear said he was standing in the carat the time 
the brakes were applied, but was not jerked, and a diicetor of the 
company gave similar evidence, 

Judge Greenwell held that negligence on the part. of the 
defendants had not been proved, and entered judgment for the 
company. 


STEWART v. NORTH OF SCOTLAND ELECTRIC LIGHT 
AND POWER CO. 


The record was closed in the Forfar Sherif! Court on the 24th ult. 
in the action at the instance of Alexander Stewart against the North 
of Scotland Electric Light and Power Co., Montrose, in which pursuer 
sought to recover from defenders the sum of £32. 12s. 10d. 

Pursuer is the proprietor of a publie-house and dwelling-house in 
High-street, Brechin. In April and May, 1901, defenders were 
engaged opening the streets and laying cables in the vicinity of the 
pursuer's property, The pursuer had two drains, one of which led 
trom his house, and the other from the public-house to the main sewer 
in High-street. While laying their cables the defenders, without 
notice to the pursuer, without his knowledge, and in breach of their 
statutory obligations, unlawfully removed part of a trap on one of the 
drains, and laid their cables over the remaining. portion of the trap. 
The defenders in the same way, if is alleged, also unlawfully broke 
through the other drain, laid their cables across the trap ot it, and 
then covered up their cables so as to completely choke the drain. In 
consequence of the drain being choked, the waste water and other 
matter from the sink in pursuers public-house began to accumulate 
below the floor of the public-house, and in April, 1903, pursuer had 
to repair the floor at a cost of £1. 143, 7d. In July, 1906, it was 
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again found necessary to repair the floor, and. on a search being made, 
the cause was found to be due to defenders’ unwarranted operations 
on the drain, which they had choked. On this occasion the expense 
incurred was £11. 18s. 3d. The pursuer had also suffered damage 
through the floor becoming affected with decay to the extent of at 
least £10, while the linoleum, with which the floor was covered, had 
been depreciated in value to the extent of £4. Pursuer had also 
suffered loss of business to the extent of £5. 

The defenders contended that, having implemented all their 
statutory obligations in connection with the operation of the lighting 
works in Brechin, they were not liable to the pursuer either in loss, 
injury, or damage he may have sustained, and pleaded to be assoilzied 
with expenses. 


PUNTER v. LONDON UNITED ELECTRIC TRAMWAYS. 


А claim for damages for personal injuries was brought at Brompton 
County Court last week against the London Electric Tramways (1901) 
by Mr. Charles Punter, of Hammersmith. 

Plaintiff said he was riding from Ealing to Hammersmith on Aug. 4 
when, as the car got to Askew-road, he heard a switching overhead, as 
if the wire had broken. He ducked his head sideways, and the wire 
came hurtling down on to the brass rail which he was touching. The 
current passed through his body, and the shock received had incapaci- 
tated him since. 

For the defence it was submitted that the wire which came down 
оп to the tramcar was not a live“ wire. and that plaintiffs terrible 
electric shock was nothing but imagination. 

The jury awarded plaintiff £50 damayes, and stated that, in their 
opinion, the wires ought to be inspected more frequently than was at 
present the case. 


FOSTER v. HALIFAX CORPORATION. 


Mr. W. Н. Foster claimed to recover £24. 2s. 6d. from the Halifax 
Corporation as damages of a collision between his victoria and a tram- 
car on Oct. 29 in the Halifax County Court last week. The case was 
tried befure a jury, who, after hearing tlie evidence апа lengthy argu- 
ment of counsel on each side, found there was negligence on the part 
of the defendants, and contributory negligence on the part of the 
d The defendants, however, could have avoided the accident 

y ordinary care, notwithstanding the contributory negligeuce of the 
plaintitl. 

Judge Gent gave a verdict for tho plaintiff for the amount claimed. 
Notice of appeal was given. 


COMPANIES’ MEETINGS AND REPQiTS. 


METROPOLITAN RAILWAY. 


The half-yearly meeting of this Company was held in London on 
the 24th ult., Sir Chas. McLaren, M.P., presiding. 

In moving the adoption of the report ( Electrica! Engineer, Jan. 25), 
the CHAIRMAN referred to the complicated nature of the accounts 
presented, and said the item of receipts showed an apparent falling off 
of £100,468. But this sum did not really represent the actual state 
of affairs. By far the larger part of thisamount was explained by the 
fact that there was £72,COO gross earning of the joint Metropolitan 
and Great Central line from Harrow to Verney Junction, which would 
have been added to the 1906 receipts had they been compiled as they 
were in 1905, and neither the earnings nor the expenses of the joint 
line now appeared in the revenue account. The net revenue account 
showed that the last two items were rent of leased lines £32,000 and 

roportion of net revenue of Metropolitan and Great Cential joint 
fine £2,974, making together £34,974. These net tigures now took 
the place of the gross receipts and expenditure upon the Metropolitan 
and Great Central joint line from Harrow to Verney Junction, and of 
the railway between Harrow and Cantield-place, now leased at a fixed 
rental to the Great Ceutral Co., which had hitherto appeared in the 
usual way in the revenue account. It followed, then, that in order 
to arrive at the figure of £2,974, which was their own net profit for 
the half-year, the expenses had to be deducted, and these had been 
omitted from the expenditure side of the revenue account No, 9. 
These expenses as they appeared in the 1905 accounts amounted to 
about £69,000. The gradual abolition of second-class fares had con- 
tributed to the suffering of the Company. The number of passengers 
travelling during the half-year exhibited a substantial growth. — Includ- 
ing season-ticket holders, the total for the half-ycar was 48,832,355, an 
increase of 839,361. The percentages of the various classes were: 
first-class, 8 84 against 920; second, 6°52 against 9:14 ; and third, 
84:64 against 81:66. That showed that their line, in spite of the 
competition from tubes and motor ‘buses, continued to attract a still 
larger number of passengers. Revenue account No. 10 showed that 
there was a net loss for the half-year of £55,782. The net result was 
that, after paying interest on their debenture stocks and preference 
stocks, they had a balance available for dividend on the ordinary 
stock of £20,152, which permitted a dividend of 10s. per cant. and 
а carry forward of £5,822. The dividend was disappointing to both 
directors and shareholders, but the accounts presented the actual 
earnings of the line. They could not get more than the line actually 
earned, and they must be satistied and hope for better results from the 
completion of their electric traction. Dealing with the position of 
the Company generally, the chairman said that circumstances had 
very catenins changed since they tirst determined to electrify their 
system. They had completed that electrification, but since they came 
to that decision the means of transit in Loudon had increased enor- 
mously. That competition had adversely atlected them, but they still 
believed that had they not carried out tliis clectrification their position 


would have been very much worse than it was at the present moment. 
The whole of the Inner Circle trains, the Hammersmith and 
City trains, and the Addison-ruad trains were now worked elec- 
trically, and the only passenger trains now worked by steam on 
the Circle were three per day belonging to the Great Western Co. 
Their power-house at Neasden was now working very well, and they 
were producing their current at as cheapa rate as it was produced 
anywhere in the country. It was only ‘319d. per Board of Trade unit, 
and if they added to that the interest on capital, they were producing 
it at something like 5d. per Board of Tiade unit. The result of their 
claim against the Westinghouse Co. for failure to complete their power- 
house according to contract time had resulted in their receiving 
£22.000, which the directors had resolved to carry to reserve. It was 
their intention to introduce a new system of signalling, one which 
would be quicker in its operation than the existing manual block 
working and superior to those in use on other lines. It was also their 
intention to run through trains from the section north of Baker-street 
through to Moorgate-strect and Aldgate. With regard to the motor- 
bus competition, he said they had suffered in common with other 
lines. They could not help regarding that as a most unfair com- 
petition, inasmuch as the business was being in effect subsidised by 
the local authorities, who niade no cliarge to the omnibus companies 
for the use of the roads nor in respect of rates, except in so far as 
their stabling was concerned, whereas the railways had to spend 
an enormous amount of capital in the construction of their lines, and 
had to pay heavy rates to the local authorities through whose districts 
they passed. It was a most unfair competition, and he might say tiat 
this competition was one of the principal factors in the loss of revenue 
and reduction of dividend they had had to face this half-year. 

Sir WILLIAM BIRT seconded the motion, which was unanimously 
adopted after a brief discussion. 


EASTERN TELEGRAPH CO. 


The half-yearly mecting of this Company was held in London on 
the 23rd ult., Sir J. Wolfe Barry presiding. 

The CHAIRMAN, in moving the adoption of the report ( £/ect ede? 
Engineer, Jan. 25), said the gross revenue for the half-year ended 
Sept. 30 last amounted to £557,500, or £50,200 less than for the 
corresponding period of 1905. The traflie receipts with China and 
Japan and South Africa continued to decrease, but there was a satis- 
factory increase with Indian and Egyptian trattic receipts. The ordinary 
expenses for the half-year amounted to £253,200, or £22,000 iore 
than those for the corresponding period of 1905. Of this increase 
about £9.000 was due to the augmentation of the staff abroad, 
rendered necessary owing to the larger volume of work to be liand:ed. 
The Company's contributions towards the expenses of other com- 
panies’ stations where their cables were joined up showed an incicase 
of about £4,000, owing to a more rapid system of working the cables 
by the West Coast route and to the laying of a new cable between 
Portheurnow-Fayal and St. Vincent. The expenses attending main- 
tenance of cables were about £8,000 more than in the corresponding, 
period of 1905. Аз a result of the adjustment of income tax they had 
obtained a refund of some £22,000 in respect of the three years en led 
April 5, 1906. As this refund was in respect of back years the amount 
had been placed to the credit of the general reserve fund. A propor- 
tionate saving also appeared under the heading of income tax in the 
accounts for the past half-year. He intimated that the directors had 
decided to alter the date of the Company's financial year, which 
hitherto had ended at March 31. In future the accounts would be 
made up to June 50 and Dec. 31 in each year, instead of Sept. 50 and 
March 31 as formerly. 

Sir J. Dexison-PEXDER seconded the motion, which was carried. 


CITY AND SOUTH LONDON RAILWAY. 


The ordinary general meeting of the City and South London 
Railway Co. took place on Tuesday in London. 

The Right Hon. C. B. SrvAuT-Wowirkey, K.C., M.P., who pre- 
sided, moved the adoption of the report (,], Engineer, Jan. 257, 
and in so doing said the total reovipts had beon increased by £2,438, 
and the expenses by only £888, so that they were able to propose a 
dividend at the rate of £2 per cent. per annum, against £1. 15s., aud 
to carry forward £2,521, against £1,567. As to the great work of 
extending the line from the present. terminus at the Angel to a new 
terminus at Euston, last week he was wheeled along the completed 
permanent way front the new station at Euston to their other new 
station under Pancras-road, which would be called St. Paneras and 
King’s Cross," while had he chosen he could have gone forward to tlie 
old station at the Angel. The tunnels were built and the rai s laid 
from end to end, and he thought that they would not be more than 
nine or ten weeks longer without having some return for the outlay on 
this work. The report referred to negotiations for through bookings 
with several other lines. The importance of these would be scen when 
it was considered that after the new line was opened a new aud direct. 
route would be provided to two places in the heart of the City, and 
also to London Bridge Stations. This meant ready and cheap access to 
the Brighton Railway, and the South-Eastern and Chathan systems, for 
passengers from far or near alighting at either of the present termini at 
King's Cross, St. Pancras, or Euston, from north or south, by what was 
now known asthe Piccadilly Tube. At Euston Eke accommodation would 
be given to those who would come there by another tube, shortly to 
be opened, from Golder’s Green, Hampstead, Belsize Park, Chalk 
Farm, Highgate, Tufnell Park, ete. They might, therefore, look 
forward with great confidence to a large interchange of tratie byw 
means of these important connections. A hopeful prospect in the 
more remote future was the concensplated new line from Watford to 
Euston, promoted by their new and powerful allies, the London and 
North-Western Railway. For this the Dill had been presented and 
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pane deposited, so that, should Parliament receive the scheme with 
favour. there would be à convenient underground exchange connection 
а: the Company s. Euston Station for the accommodation of persons 
n. be for the City or the South. of London from these important 
burlan and rural. dlistriets. He. hoped that, in the facts. and 
anf. Aten he had referred to, shareholders would tind the signs 
that this melesat organism, though small in comparison with other 
гыл аў undertakings, had in it a real vitality, and a power of adapting 
им to new environment, which was the surest sign of a vigorous 
vnstitution, 

Mr C. S. Gieserene seconded the resolution, whieh was carried 
ubenimeonsly, 


DIRECT UNITED STATES CABLE. 


T.., ordinary meeting of the Diret United States Cable Co. was 
hod on Tuesday. 

sip Jaw Presper, who presided, moved the adoption of the report. 
Me sad that the revenue for the six months to Dec. 31, after deduct- 
Put Ontpavments, aronnted in round figures to £60,380, while the 
working and other expenses, including income tax, but exclusive of 
the ost of calle repairs, absorbed £25,381, leaving a balance of 
151. 7% as the net profit, and naking. with the £6,317 brought 
AN. a total of £41,316. This had been appropriated as follows: 
an иеги dividend of s per share to Sept, 50 and a «соаг dividend 
te Pee II. using £17,032 to be carried forward. The revenue, as 
compared with the coo respouding period of 1905, showed an increase 
vf £$.025, due to the continued improvement in the trettie. In. this 
caws tion. it should be remenbered that the revenue of 1905 also 
sowed a considerable increase upon that of 1904. The business was 
thus exhibiting satisfectory progressive development. They had now 
had a considerable period of favourable receipts, and had been very 
frtunete in having no serious break of their cables. Both sections 
weran excellent condition, and were working to-day as well as they 
haj erer done, The trattic receipts continued satistactory, and their 
tests wath their partners in the pool left nothing to be desired. 

The report was adopted, 


BRISTOL TRAMWAYS AND CARRIAGE. 


The report of the directors of this Company, to be presented at a 
meeting of the shareholders on the Oth inst., together with a state- 
ment of accounts, shows that the gross receipts for the year ended 
lec. 51, 1900, amount to £266,768. 11s. Id., and the working and 
yen-ral | x penses and renewals to £176,461. 3s., leaving а net revenue 
of & 507. 8s. 14. The following amounts have already been «іч: 
thats viz: interest on 4 per cent. mortgage debenture stock. and 
deneta £12451. 135. 64. ; dividend on 4 per cent. preference shares, 
51904). interim dividend at the rate of 84 per cent. per annum 
svjet to income tax) for the half-vear ending June 30, 220. 187. 
lu- -tetal, £51,679. . 6d. It is proposed to appropriate the 
aar of the net revenue as follows: final dividend for half-vear at 
the rate of 9) jer eint, per annum subject to income tax), £22 562. 
И», addition to. reserve fund for. contingencies aud renewals, 
Lio ues. 14а. 7d.— total, £353 628 4s. 71. The interest on invest- 
n., nts has been carried. direct. to the credit of the reserve fund for 
etii gernes and renewals, and the values of the investments having 
le) «ttes te] to market prices at Dec. 31 last, the reserve fund then 
totali] £173 262. 1s. ‘The Company's investments have thus be n 
aereas d. by £12 856. 1. 6d. during the past yea aud with the 
3 tien new proposed will be further augmented to £190,327. 158. 7.1. 
lle tetai number of paseng r carcied during the vear on the Com- 
pany a ar and omnibuses was 46,802 297, un increase. of 1,608,080 
pero m, During the past veat the construction of the tramway 
ext u- eu from the Hortield. Barracks along the main north road to 
Колоп has been undertaken, and, being now practically completed, 
wii be opened for trathe next month. The Company's services. of 
motor en. til. . have been worked on the various routes mentioned 
in thoe lest report, and additional omnibuses are now in course of 
... f. the number in stock or on order being 25 Mr. James H. 
H wen, J. P., director, and Mr. Solomon Hare, auditor, retire at the 
ensuing meeting, aud otter themselves for re-election. 
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CENTRAL LONDON RAILWAY. 


The герете of the Central London Railway Co. for the half-year 
eu led IN. 31. 1906. to be submitted to the meeting on the 6th inst., 
states that. the capital expended during the half-year has been 


£572 The items are chiefly for equipment of the line and 
wat 8s and for the new sub-station at the Post Осе, Arrange- 


n. n. have been nade for the disposal of the material of the 
eie tiic Gecomeutives with which the railway was originally worked, 
and wich, as previously reported, were found unsuitable. The Com- 
pr y retains two Complete locomotives for use in case of emergency. 
Cr paced with the corresponding period of 1905, there has beeu a 
de reas of £7,778 in receipts and of C2. 580 in working expenses, but 
rates ad taves have required. £1,479 more. The available balance 
з #72 3:6 of £6.87 less thau in 1905. The number of passeugers 
earned di nu the half vear was 20,721,500, a decline of 973,558. 
Con qpetitive services of motor omnibuses ure now running over the 
„„ route of the Central. London. Railway, and lave doubtless 
Atte many short-distance passengers. from the line. On the other 
naL l. there is a steady growth in the interchange of pissengers between 
the Faker street and Waterloo and the Central London Railways at 
бн Ai „tens. A {milar means of exchange will also be atforded 
at Totten cam Court road station when the Charing Cross and Hamp- 
stead Ба. чау is opened, and there is every reason to believe that this 
u N -n. ot will be appreciated by the public and be of advantage to 
phe st paries interesto]. The average receipt per passenger for the 
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half-year is 1:84d., as compared with 1:854. in the half-year ended 
Dec. 31, 1905. After providing for interest on debenture stock and 
other payments, the net revenue account shows a balance of £95,491. 
The directors recommend the declaration oi the following dividends: on 
the undivided ordinary stock at the rate of 4 per cent. per annum for 
the half-vear ; on the preferred ordinary stock at the rate of 4 per cent. 
per annum for the halt-vear ; on the deferred ordinary stock at the rate of 
4 per cent. per annum tor the whole year. The directors also recom- 
mend that £10,000 be transferred to reserve fund, increasing the total 
of that fund, including interest, to £85.658, the balance of £14,607 to 
be carried forward. A Bill to empower the Company to construct a 
second line from Shepherd's Bush Station to the depot vard, and for 
other purposes —ineluding the formation of à superannuation or other 
fund for the benefit of the Company's enployes—has been deposited 
in Parliament. and will be submitted to the proprietors at the conclu. 
sion of the ordinary general meeting. 


WATERLOO AND CITY RAILWAY. 


The report of the Waterloo and. City Railway Co. for the half-year 
ended Dec. 31, 1906, to be submitted to the meeting on the 7th inst., 
states that the gross receipts of the line. less Government duty, have 
amounted to £16,726, and working expenses ta 27.527. during the 
half-year, as compared with £17,464 and £7,858 respectively for the 
corresponding period of 1905. The balance available for dividend, 
after providing for interest on debenture stock, is £8,984, and a divi- 
dend at the rate of 34 per cent. per annum on the ordinary stock will 
absorb £8,775, leaving a balance of £210. This dividend is at the 
same rate as for the corresponding period of 1905. In accordance with 
the provisions of the South-Western Railway Act, 1906, and with the 
notice given in the previous half-yearly report, this railway was on 
Jan. 1, 1907, transferred to the London and South-Western Railway 
Co., and as from that date the Waterloo and City Co. ceased to exist 
except for the purpose of dealing with the accounts for the past half. 
year and winding up its atlairs, 


IMPERIAL TRAMWAYS. 


The report of the Imperial Tramways Co. for 1906, to be submitted 
at the meeting at Diistol on the 6th inst., states that the Company's 
net revenne account for the year shows an available balance of 
£41,616, and alter piyment of interest ou the debenture stock for the 
whole vear, and interim dividends on the preference and ordinary 
shares in respect of the half-year to June 50 last, amounting together 
to £26,125, it is proposed to appropriate the balance as follows : 
dividend at 6 per cent. per annum on the preference capital, £5,700 ; 
final dividend at 10 per cent. per annum (making 9 per cent. for the 
year) on the ordinary capital Ness income tax), £3 500; and to carry 
forward £291. The reserve funds now amount to £126,271. 


DUBLIN UNITED TRAMWAYS. 


The report of the Dublin United Tiamways Co. for the half-year 
ended Dee. 31 last, to be submitted at the meeting to be held in 
Dublin on the Sth inst., states that the amount available for division 
is £51,765, out of which it is recommended that dividends be paid for 
the half-year at the rate of 6 per cent. per annnm on the preference 
shares, and at the rate of 6 percent. per annum fice of income tay, 
on the ordinary shares, It is proposed to plice £5 000 to reserve and 
renewals fund, £1,000 to accident insurance fund, and £4,000 towards 
maintenanee in tho current half-year, leaving £6,665 to be carried 
forward, 
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GREAT NORTHERN AND CITY RAILWAY. 


The report. of the Great. Northern and. City Railway Co. for the 
half-vear ended Dec. 31, 1906, to be submitted to the meeting on the 
4th inst., states that the total revenue receipts for the six months 
amounted to £48,367, as against £45,711 for the corresponding period 
last year. The number of passengers carried for the same periods, 
excluding season-ticket holders, were 6.787. 259 and 6,330,661 respec- 
tively. The number of local season tickets issued during the half-year 
was 3,013. as against 2,663 for tho half-year ended Dec. 31, 1905, 
The number of three-route season-ticket holders using the Company's 
line during the past half-year was 2,515. 


— 


NEW COMPANIES REGISTERED. 


Light Motors. — Registered Jun. 4. Capital, £10,000 in £1 shares. 
O'iject: to acquire the business of a company of the same name. No 
initial public issue, 

Mercedes Petrol Electric C». 
£1.000 iu £1 shares, Objects as title. 
Registered without articles. 

London Electric Hot-Air Baths (Greville's System). — Registered 
Jau. 5. Capital, £5,000 in £1 shares. Olject : to acquire. the 
business carried on by H. E. Greville at 31, Upper Berkeley-street, W. 
No initial publie issue. Registered without articles, 

Lumb Electrical Bleaching Co.—Registered Jan. 7 by Jordan 
and Sons, 120, Chancery- lane, W.C. Capital, £15,000 in EI shares. 
Object : to adopt an agreement with C. Martin for the acquisition. of 
the assets of the Electrical Bleaching Co. (1904... Offices: Lumb 
Mills, Edenlield, near Manchester. 

Waste Heat and Gas Electrical Genorating Stations. - 
Registered Jan. 19. Capital, £100.000 in £1 shares, Objeets: ta 


Registered. Jan. 4. Capital, 
No initial public issue. 
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generate, store, transmit. purchase, supply, and distribute electrical 
and other energy for motive power, light, heat, or other purpose, to 
utilise and deal in the waste product of and gases aud waste heat 
from, any works, coke-ovens, furnaces, or factories, ete. No initial 
public issue. 

European Rubber Machinery Syndicate. Registered Jan. 9 by 
Jordan and Suns, 120, Chancery-lane, W.C. Capital, £50,000 in £1 
shares (5,000 preference). Object: {э acquire from H. J. Doughty, 
of Providence. Rhode Island, United States of America, the benetit of 
certain inventions relating to the manufacture of rubber boots and 
shoes, and machinery connected therewith, ete. No initial public 
issue. Offices: Mona Works, Manor-road, Levenshulme, Manchester. 

Platinum Substitutes, Limited. Registered Jan. 22 by W. T. 
Hick, 2, Church-court, Clement's-lane, E.C. Capital, £50,000 in £1 
shares, Objects: to acquire from C. O. Bastian and G. Calvert the 
benefit for all parts of the world of certain inventions relating to seal- 
ing metallic conductors into or throngh glass, to turn the same to 
account, and to carry on the business of electricians, makers of cables, 
wires, lines, accumulators, and lamps, suppliers of electricity, glass and 
metal workers, etc. No initial public issue. 


Liens Registered. 


Mechanical Appliances Co., Limited (London).— £300 deben- 
tures, created and dated Dec. 31, 1906, and an agreement of even date. 
relating to the issue thereof, have been registered. Property charged : 
the company's undertaking and property. Holder: Annie N. Sharp, 
45, Hinds-road, Harrow. 

Moffatt Lift and Engineering Co., Limited (London). — Issue on 
Jan. 11 of £250 5 per cent. debentures, part of series created Aug. 29, 
1906, to secure £2,000. Charged on the company's property, present 
and future, including uncalled capital. No trustees. Total amount 
previously issued of same series, £1,500. 

Maxim Electrical Co., Limited (London). — Issue on Jan. 10 of 
£2,200 5 per cent. debentures, part of series created by resolutions ot 
May 16 and Nov. 29, 1906, to secure £15,000. Charged on the сош- 
pauy's undertaking and property, present and future, including 
uncalled capital. No trustees. Total amount previously issued of 
same series, £9,000. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


` Sydney.—The Postmaster-Gencral invites tenders for copper wire. 
Tenders by March 6. 

Southampton.—The Corporation invite tenders for the supply of 
underground cable. Tenders by Feb. 4. 

Pitesoi (Roumania).—The Municipality invite tenders for the 
lighting of the town. Tenders by Feb. 10. 

Adelaide.—The Postmaster-General invites tenders for telephone 
and telegraph material. Tenders by March 6. 

Edinburgh.—Tenders are invited for (Specification 19) condensing 
plant. Tenders to the Town Clerk by Feb. 18. 

Wigan.—Tenders are invited for the supply and erection of various 
plant. Tenders to the Town Clerk by Feb. 11. 

Eastbourne.—The Corporation invite tenders for steam turbo- 
alternator and condensing plant. Tenders by Feb. 11. 

‚ Copenhagen.—Tenders are invited for the supply of motor-driven 
pumps for the Governnient Railways. Tenders by Feb. 11. 

Hereford.—The Corporation invite tenders for extensions to the 
electricity station. Particulars from the City Engineer. Tenders by 
Feb. 11. 

Blackburn.—The Electricity and Tramways Committee | invito 
tenders for the supply of electrical and general stores. Tenders by 
Feb. 18. 

Darlington.—The Corporation invite tenders for the supply of one 
500-kw. steam generating set for the electricity department. Tenders 
by Feb. 8. 

Huddersfield.—The Corporation invite tenders for the supply of 
wteel tranirails, etc. Particulars from the Borough Engineer, Tenders 
by Feb. 6. | 

Madrid.—The Public Works Department invite offers for the con- 
cession for the electric tramways, Mercado de Los Mostenses. Tenders 
by Feb. 7. 

Madrid.—The Public Works Department invite tenders for the 
construction of an electric tramway at Vigo. Deposit £140. Tenders 
by Feb. 18. 

Dewsbury.—The Corporation invite tenders for the sale of 200 
% Reason " demand indicators. Tenders by Feb. 5. See advertisement 
in last issue. 

Salford.—The Electricity Committee invite tenders for the purchase 
of second-hand electric motors. Tenders to the Town Clerk. hv 
Feb. 16. See advertisement. 

Salford.— Tenders are invited for the supply of a motor at Pendle- 
bury generating station. Purticulars from the Borough Electrical 
Engineer. Tenders by Feb. 9. 

Leith.—The Corporation invite tenders for the supply of one 
600-k w. steam dynamo aud one water-tube boiler, Tenders by Feb. 6. 
See advertisement in last issue. 

Bridlington.—Tenders are invited for wiring the new theatre at 
the spa and gardens. Specification on application to Mr. H. Hague, 
manager. See advertisement in last issue. 

Belfast.—Tenders are invited tor the supply of boilers and boiler- 
house plant for the electricity department. Particulars from the City 
Electrica] Engineer. Tenders by Feb. 11.1 
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Edinburgh. —Teuders are invited for (Specification No. 20) exhaust 
steam turbines and direct-current generators. Tenders to the Town 
Clerk by Feb. 18. See advertisement in last issue. 

Manchester. Tlie Corporation invite tenders for iron and metal 
work for the electric car дерді at Chorlton-road. Tenders to the 
General Manager of the Tramways Department by Feb. 4. 

Brussels. —The State Railways Department invite materials for the 
electric lighting of the railway line (Specification No. 272), Particulars 
from the Director, 11, Rue de Louvain. Tenders by Feb. 6. 

Ecoles.—Tlie Education Committee invite tenders for the supply of 
electric light wiring, fittings switches, etc., in the Lewis-street 
Council Schools. Tenders to the Town Clerk by noon on Feb. 9. 

Reykjavik (Iceland).—The Town Council invite offers for the 
concession of supplying the town with gas and electricity. Particulars 
trom Sheriff Danielsson, Reykjavik, Iceland. Tenders by March 31. 

Hammersmith.—TJenders are invited for the supply of plant for 
converting single-phase alternating current to continuous current. 
‘Tenders to the Town Clerk by 4 p.m. on Feb. 6. See advertisement. 

Madrid.—Tle Publie Works Department invite tenders for the 
construction of electric tramways in Barcelona. Particulars from the 
Direccion de Obras Publicas, Ministerio de Fomento. Tenders by 
March 11. 

London.—The London County Council invite tenders for 
installation of electric lights, motors, bells, and fittings at 
Hammersmith Technical Institute. Tenders by noon on Feb, 12. 
advertisement. 

Hammersmith.—The Borough Council invites tenders for the 
supply of stores for the period of 12 months ended March 31, 1908, 
for the electricity department. Teuders by 4 p.m. on Feb. 6. See 
advertisement in last issue. 

Portugal.—Thie Municipality of Braga invite tenders for the con- 
struction aud working of ee tramways. Deposit, £1,125. Forms 
may be inspected at the Commercial Intelligence Department of the 
Board of Trade, 75, Basinghall-street, E. C. 

Sheffield. —The Tramways Committee invite tenders for the supply 
of stores, including electrical supplies and fittings, car fittings, over- 
head line material, etc. Particulars from the General Manager, to 
whom tenders must be delivered by 11 a.m. on Feb. 6. 

Walthamstow. —The Urban District Council invite tenders for the 
supply of central-station and boiler-house plant, including engines and 
dynamos, switchboard extensions, ete. Particulars from the Electrical 
Engineer, Priory-avenue, Walthamstow. Tenders by Feb. 6. 

Middleton (Lancs.).—The Corporation invite tenders for the 
supply of about 5,000 tons of engine coal, to be delivered at the 
electricity works during ensuing three months. Particulars from the 
Borough Electrical Engineer. ‘Tenders to Town Clerk by Feb, 12. 

Birkenhead.—The Corporation invite tenders for the supply of 
stores during year ending March, 1908, for the generating stations 
and tramway depôts. Particulars from the Borough Electrical Engi- 
neer or General Manager, Tramways Department. Tenders by Feb. 4. 


London, S.W.—The National Electric Construction Co., Queen 
Anne’s-chambers, Westminster, S. W., invite tenders for the supply 
of about 970 tramway poles, bases, brackets, ete., for the Rhondda 
Valley tramways. Firms desiring to tender can obtain specification 
and particulars at the offices of the Company. 

Halifax.— The Corporation invite tenders, among other stores and 
materials, for the following required by the Tramways Departinent 
during 12 months ended March 31, 1908: trolley poles, wheels, ete. : 


the 
the 
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lamps, lighting, fittings, ete.; armature repairing and insulating 
material. Specification, cte., may be obtained on application at tlie 


General Manager's Otlice, Skircoat-road, Halifax. Tenders by Feb. I. 

West Ham.—Tenders are invited for the supply of engine-room 
stores, incandescent lamps, cable, indiarubber-covered wire, electric 
wiring materials and accessories, single and two phase alternating- 
current motors, transformers, integrating wattmeters, house service 
cut-out boxes, and chemicals. Particulars may be obtained at the 
Borough Electrical Engineers Office, 84, Romford-road, Stratford. 
Tenders to the Town Clerk by 12 noon on Feb. 7. See advertisement. 

London, S.W.—The London County Council invite tenders for the 
roadwork and platelaying required for the construction for electric 
traction on the conduit system of the authorised tramways in Tooting 
Higli street, Miteham-road, and from Goose Green to Peckham, and 
for the reconstruction of the existing tramways in South. Lambeth- 
road and Stockwell-road, from Vauxhall Station to Brixton-road. The 
total length of the above-mentioned lines is about 73 miles of single 
track. Tenders by 10 a.m. on Feb, 12. 

Christiania.—The Commercial Intelligence Branch of the Board of 
Trade are informed by the Acting British Consul at Christiania that 
tenders are invited by the Norwegian State Railways for the supply of 
telegraph insulators (10,000 large and 7,000 small). Tendeis, sealed 
and marked (*Aunbud paa Telegrafisolatorer," will be received at 
Jernbanestyrelsens Expeditionskontor, Christiania, up to 5 p.m. ou 
Feb. 15. Copies of the general and special conditions of tender (in 
Norwegian), together with drawings. ete., may be seen bv British 
makers at the otlices of the Commercial Intelligence Branch, 73, 
Basinghall-street, London, Е.С. 

Wembley (Middlesex). — The Light Railways and Tramways Com- 
mittee of the Middlesex County Council invite tenders for the construe- 
tion of about 1 mile 2 furlongs 5 chains of double track (with road 
wideuings) for electric traction along the Harrow-road, Wembley. 
Plans, specifications of works, and conditions of contract may be seen 
and forms of tender. with bills of quantities, obtained at the offices of 
Mr. H. T. Wakelam, M I. C. E., county engineer, Middlesex Guildhall, 
Westminster, 8. W., on and after Jan. 21, on payment of £5. 58. 
which will be returned on receipt of a hona tide tender. Tenders to 


Sir Richard Nicholson, Middlesex Guildhall, by 12 noon on Feb, 13. 
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Willeeden, eto. -Tenders are invited for the construction of about 
2 „0% 1 furlong 6 chains of double track including the demolition of 
the existing bridge aml the erection of a new steel girder bridge 45ft. 
wide between parapets and 225ft. long. in five spans, across the London 
and North Western main line at Willesden Junction, with new abut- 
nents and approaches, and also other extensive road and bridge 
wobcagngs for electric traction along Old Oak-lane, Victoria-road, 
Horn cane, ete., in the parishes of Willesden and Acton. for the Light 
R. iv and Tramways Committee of the Middlesex County Council. 
Teni cw ^v 12 noon on Feb. 13. 


RESULTS OF TENDERS. 


Portadown, eto. —Tl;e D. P. Battery Co., Bakewell, have secured the 
cv treet for 260 980 ampere-hour cells for the Portsdown and Horn- 
dean iit IU MAV. 

Erith (Kent) —The Urban District Council have accepted the 
te. ler of G. II. Gunning and Sons, The Mount, Erith, at £695, for 
etti iion of the electricity supply station. 

Шап — The Electrical Lighting Committee have accepted a tender 
of the Lahmever Electrie Co., London and Frankfort, for 500-kw. 
stan dynamo with Belliss engine, at £3,915, for general. extensions 
at the electric lighting station at Seuleoates. 

stepney.—Tlie following tenders have been received by the borough 
of St: pney electrical engineer for the supply of 10,000 pairs of carbons 
tor new arc lamps: Union Electric Co., £120. 108. (recommended by 
the Eleetneity Committee for acceptance) ; Sloan Electrical Co., 
£128. los. ld. 
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BUSINESS NOTES. 


TRACTION. 


Braga (Portugal) —The Municipality of Braga invite tenders for 
the coustruction aud working of electric tramways in that town. 

Dublin and Lucan Electric Railway Co.—The accounts of the 
[m ^in and Lucan Electric Railway Co., after providing for debenture 
interest, show an available balance of £1,119, out of which the 
dite tors propose a payment of a 5 per cent. dividend on the preference 
. 4. carrving forward £644. 

Edinburgh. -At a meeting of the Tramways Committee of the 
Tow: боди last Friday it was resolved. to recommend the making 
ef abis tramway extensions along the following routes: from Canon- 
sodas to Leithestreet and from Pilrig by East Claremont-street and St. 
Wass Parish Church to join the tirst-named line. 

Stoke-on-Trent. —The chairman of the Tramways Committee and 
tne town clerk have been appointed by the Stoke Corporation to 
intertiew the general manager of the Potteries Electric Traction Co. 
wit, reference to the company's intended application to the Board of 
T:s ie for authority to abandon the шоро Trent Vale to Newcastle 
ex t TaliWAy., 

York — At a meeting of the York Tramways Committee on the 
22:5 uit, а communication was read from the company promoting 
the tramway scheme asking that the Council should withdraw the 
meniorial which had been lodged in Parliament as to the company's 
un csrnplianee: with Standing Orders, but the committee refused to 
ris omni nd the Council to do so. 

Prague. Au international exhibition of automobiles will be held 
thie year in the Industrial Palace, Prague, opening March 24 and 
eser Apni 1. The exhibition will con prise automobiles of all sorts, 
ani thew whe would like to exhibit are requested to communicate 
ca^ € with the committee of the International Exhibition of Auto- 
u- „la. Prague, Wenzelsplatz 13. 

Swansea. — Surveys are being made at Mount Pleasant, Swansea, by 
the e surveyor's staff, in order to complete details to be pre- 
«ted to the sub-committee having in hand the construction of a 
trac. жау to a point by Penygraig Farm. Apart from the land to be 
acy . the cost of construction is estimated at £16,000, but the cost 
with land. ete., is set down at under £50,000. 

Bedford —The town clerk has been instructed not to take any 
тїгєт Мере with а view to obtaining an extension of the time for 
the rf stru- tian of tramways within the borough, as authorised by 
tte order o'tained in 1900, and Messrs. Baker and Co. have been 
i! med that the Corporatie n are not prepared to give their consent 
tc * e construction of tramways in Bedford by a company. 

Penge. — The South Metropolitan Tramways Co. have proposed to 
tte Coo don Corporation a through service of cars fron: the entrance 
uf te € rv za]. Palace to the West Croydon terminus, to do away with 
the est inconvenience arising from the stoppage of the cars of both 
guten at the boundary at South Norwood. The Penge Council have 
а се ved thes course, and have also decided to write to the Croydon 
C ent n urging the necessity of a service of through cars being 
4 аг шз] fer at the earliest possible moment. 

Dulwich —The London County Council have decided to invite 
ter irre fer the construction of the tramway from Grove-vale to 
Nea ap dle, the route being cia Goose-green, East Dulwich-road, across 
Peansun Bye, and up the east side of the Rye to Newlands, thus 
Сун! а геї service to the bridges. The conduit system is to be 
:. .. as the anthorities at Greenwich Observatory object to over- 
bead wires мо a radius of three miles of the building owing to their 
tet rang effect upon the scientitic instruments. It is expected that 
te use was be completed early next autumn. 

Delhi M- icaru from Delhi that a good start has been made with 
the onstruetion of the new electric tramways in that city. The 
s ele inelzdes some 10 route miles of track and 22 cars, together 
n car-epeds, power station, overhead distribution, and а consider 
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alle amount of public and private lighting work. The whole contract 
is being undertaken by Messrs. Bruce Peebles and Co., of London and 
Edinburgh, who are themselves manufacturing all electrical apparatus 
required. An interesting feature of the installation will be tlie exten- 
sive use of lattice steel poles in place of the ordinary wooden or tubular 
poles. 

Derby.—The Tramways Conimittce of the Derby Corporation have 
decided to ask the Town Council to make the terminus on the pro- 
posed Uttoxeter-road route at Constable-lane. This is 459 yards 
further than the point originally agreed upon for the end of the route. 
In this way the committee hope to cater for the people of Mickleover, 
the distance between the tramway and that village being little more 
than between son.e parts of the village and the Great Northern Rail. 
way Station. The proposed extension would not reach the borough 
boundary, the limit authorised by Parliament. The estimated 
additional expenditure is £2,490. 

Manchester.—A poll of the ratepayers was taken on Saturday last 
upon the Tramways Hill to be promoted by the Corporation. Only a 
sinall percentage of those entitled to vote exereised their right, but the 
result of the poll was the approval by a large majority of the Cor- 
poration's Bill, which includes the following tramway routes: 
Pivimouth-grove West, Withington-road and Great Western-street, 
Wilbraham-road, Sale, and Ashton-on-Mersey. The voting has thus 
reversed the decision of the town's meeting as far as the Plymouth. 
grove and Wilbraham-road routes are concerned; in the case of the 
other clauses the view of the town's meeting has been upheld. 


Islington.—The London County Council are again urging the 
Borough Council to consent to the adoption in Camden, Parkhurst, 
and Seven Sisters roads of the overhead. trolley system in the electri- 
tication of the local tramways, but it is probable the local authority 
wiil adhere to their resolution requiring the adoption of the conduit 
system throughout the borough. The Works Committee of the Borough 
Council recommend the latter body to consent to the introduction of a 
Bill authorising the London County Council to construct new electric 
tramways from Essex-road, riu Engleticld-road and Stamford- road. to 
Kingsland-road. At the same time the committee advise that the 
County Council be informed that the local authority reserve their right 
to oppose the Bill either on preamble or clauses. 


Lancashire Tramways Developments. —Tle South Lancashire 
Tramways Co, are now completing their Kersley to Pendlebury section, 
The same company intend at an early date to lay lines from Walkden 
to Middle Hulton; also additional lines in the populous colliery 
neighbourhood of Hindley, on the east side of Wigan, The Bolton 
Corporation have just purchased several new cars, and are thinking of 
organising another motor-'bus service to the little outlying village of 
Darcy Lever. It is rumoured that the construction of a tramway 
from Horwich, through Adlington and Chorley to Preston, will be 
au fait accompli in the near future. [t will, however, be a big under- 
taking. If earried through in its entirety, it will connect Bolton and 
Preston by electric car, a distance of about 20 miles. 


Railways and Tramway Competition.—Now that the railway 
companies are holding their half-yearly meetings, we are beginning to 
hear the usual complaints of decreasing traffic receipts by the chairmen 
of those ruilways whose lines in the metropolitan area are fully ex posed 
to electric tramway and motor-ommibus competition. The Great 
Eastern Railway have been heavily hit by this competition, and Lord 
Claud Hamilton, at the annual meeting the other dav, said that 
motorears, electrical tramways, and other forms of conipetition still 
seriously atfected the company throughout the system, though mainly 
in the suburban district. They could not help this, he said. But no 
mention was made as to the means that were to. be taken to meet this 
competition. No doubt the Great Eastern will be forced, sooner or 
later, like other large railways, into the only alternative—viz., 
clectritication of their suburban lines. 

Lancaster.—In moving the adoption of the minutes of the 
Tramways Committee at a meeting of the Lancaster Town Council 
on Wednesday, the chairman of the committee said that during the 
last six weeks there had been a decrease in passengers on the tramecars 
of 51,265. For the first time since the institution of penny fares in 
August last there had been a decrease in receipts, and going back to 
August, there had been a total decrease in passengers, compared with 
the corresponding period ofa year ago, of 94,000. The committee, 
for the purpose of hooking matters, had taken a note of the гаће on 
three ditlerent days, and on one day 23 cars went from Bowerham to 
the Castle Station and did not take a single passenger. From Scot- 
forth 18 cars went without a passenger, and 26 with only one person 
on board. The committee proposed to run three cars ingtead of seven 
in future, and to reintroduce halfpenny stages from the Castle Station 
to the market, and from the market to the Pointer, the last stave 
being the chief picking-up ground. Ву reducing the number of cars 
they would effect a saving of £15 a week in wages, and £24 in 
curent. The running of the cars on Sundays will be curtailed, and 
it i» proposed to issue discount tickets to residents, and to appoint a 
traffic inspector. 

London County CounciL—At Tuesday's meeting of the County 
Council Captain Hemphill made a statement with reference to the 
Embankment tramways. He said that, as far as could be julged at 
present. the cost of establishing the track would be £72,500. On 
Jan. 8 10.137 passengers passed in the cars over Westminster Bridge 
from the south between 5 and 10 a.m., and 10,696 crossed from the 
north side between 5 and 9 p.m. A report has been prepared by the 
Highways Committee which states that it is proposed to arrange for 
the electrification of about 484 miles of track, or nearly 25 route miles, 
during the year 1907.8. This length does not include, however, the 
proposed electrification of the tramways route from Pentonville- road, 
via Caledonian.road and Seven Sisters-road, to. Finsbury Park, which 
the Council decided on Nov. 27, 1906, should be proceeded with on 
the overhead trolley syatem of electric traction, The committee are 
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now in communication with the Islington Metropolitan Borough 
Council, the road authority, with a view to obtaining its consent to 
the use of overhead traction on this route. Inthe estimates which 
they have put forward in respect of the individual lines, the committee 
have not provided for certain of those classes of materials which 
are common to all tramway work, such as ears and rails. It 
is a more satisfactory course, they think, to obtain approval at 
the proper tin:e of estimates for these materials to cover a 
number of lines, specifying, however, the routes for which they 
are required. and the arrangements which have been, or are proposed 
to be, made for the electrification of such lines. In order that as 
accurate an estimate as possible of tlie total cost of each tramway may 
be afforded, they state the proportion of expenditure attributable to 
such lines under these general heads. The Council on Dec. 4, 1906, 
approved an estimate of £255,000 for the provision of 300 electric cars 
for the tramways referred to in this report, and also for increasing the 
services on the existing electric lines. The Council also on Nov. 27, 
1906, approved an estimate of £45,000 for the purchase of rails for 
about 20 miles of single track, which estimate the committee ask 
the Council to supplement by £9,000. Moreover, the committee 
have included in this report recommendations with regard to the 
arrangements which they suggest should be made to obtain the 
further supply of rails, estimated to cost £81.000, required for the 
remainder of the lines now under consideration. 


LIGHTING AND GENERAL. 


Stepney.—The Finance Committee have approved an estimate of 
the Electricity Committee of £10,500 for mains extension. 

Tynemouth.—A Local Government Board inquiry will be held 
on Feb. 6 into the Council’s application for sanction to a loan of 
£9,500 for the electricity undertaking. 

Leicester.—The Town Council have decided to oppose the Leicester- 
shire and Warwickshire Electrie Power Bill which is to be promoted 
during the ensuing session of Parliament. 

Transvaal —The Potchefstroom: Town Council have decided to 
apply to the Lieutenant-Governor for his sanction to an expenditure 
of £10,000 for a municipal lighting scheme. 

Caloutta Eleotrio Supply Corporation.—The number of units 
delivered to consumers during the four weeks ended Dec. 28, 1906, was 
302 501, conipared with 237,062 units in the corresponding four weeks 
of 1905. 

Progress of Wireless Telegraphy.—The Marconi Wireless 
Telegraph Co. announce that during 1906 1,261,000 words were 
transmitted to Marconi-fitted ships, compared with 783,950 words in 
tlie previous year. 

St. James's and Pall Mall Electrio Light Co.—Thie directors 
recommend a dividend for the half-year ending Dec. 31 of 5s. per 
share on the ordinary shares, making a total distribution of 10 per 
cent. for the year. 

Tees-side.—The Cleveland and South Durham Electric Power Co. 
have partially completed their South Tees power station between 
Redcar and Grangetown, and electricity is now being supplied to 
works on Tees-side. 

Westminster Electrio Supply Co.—The directors of the West- 
minster Electric Supply Corporation recommend a dividend at the 
rate of 13 per cent. per annum (less income tax) for the half-year 
ended Dec. 31, making 12 per cent. for the year. 

Partnership.—The London (azette announces that the partnership 
between C. E. Foster, E. R. Grote, and M. V. Ely carrying on 
business as electrical engineers and are lamp manufacturers at Worple- 
road, Wimbledon, has been dissolved by mutual consent. 


Bombay. A financial syndicate in Bombay has recently put 
forward a scheme for the supply of electricity in bulk to the cotton 
and other mills of the city that, if sanctioned by the Indian Govern. 
ment, may have a very considerable influence upon the cotton industry 
in India. 

Bedford.—The Bedford borough electrical engineer has been 
empowered to purchase 50 A. C. T. induction meters at 37s. 6d. each. 
The Electricity Committee have decided to make no charge in future 
to the electrical engineer for electric current used by him at his 
private residence. 

Finland.—Electricity for publie lighting is making considerable 
headway in Finland. Inthe forthcoming spring several of the more 
important towns will be open to receive tenders for public electric 
lighting. Only those electiical firms who are working in the country 
will be qualified to tender. 

United States of America.—The British Commercial Agent in 
the United States (Mr. E. Seymour Bell) has been asked for the names 
of English manufacturers of carbon plates and rods for electrical pur- 
poses. Communications should he addressed to Mr. Bell at the British 
Consulate-General, New York. 

Poplar.—The Borough Council have decided to formally petition 
against the various Electric Power Bills which will shortly come before 
Parliament. It was decided, however, in the case of the London 
County Council's Bill that this was only done to protect the interests 
of the Poplar electric undertaking. 

Cardiff. —Tlie Local Government Board are to be asked to sanction 
the borrowing of money to cover the cost of laying a high-pressure 
cable to the docks, so as to provide an independent supply for the 
district, and also for permission to borrow money for the placing of 
two feeders from the Roath power station to the Penylan district. 

Pwliheli.—The Postmaster-General has agreed to the inclusion of 
Pwllheli in one area with Criccieth, Portmadoc, and Blaenau Festiniog 
for telephone purposes. The Urban Councils of Portmadoc, Criccieth, 
aud Blacnau Festiniog have agreed to join in the guarantec, and have 


appointed representatives to form a joint committee to complete the 
arrangements, 

Proposed Lecture Theatre for London.—Sir William Ranisay 
presided over a meeting, held last week, to hear a statement by Mr. 
Albert Wollheim in explanation of a scheme for the organisation of a 
central lecture theatre for London on the model of the Berlin Urania 
and the Urania of Vienna. Many opinions favourab:e to the scheme 
were expressed, 

'tirling. —At the Town Council meeting the monthly report bv 
the electrical engineer showed that for the four weers ending Dec. 22 
the number of units generated at the power station was 47,331, as com- 
pared with 42,346 for the sane Men last year. At the end of that 
period the number of connections in 8-е. p. lamps was 21,481, as against 
18,698 at the same period last year. 

Newark.—At the monthly meeting of the Urban Council. the 
Electric Light Committee reported that they were negotiating for a 
supply for the borough with the Mutual. Electricity Supply Co. and 
a local company. In reply to a question, it was stated that the Cor- 
poration had intimated that they were willing to consider offers by 
any company competent to supply Newark with electricity. 

Southwark.—The General Purposes Committee of the Council 
have considered the letter from the London Electric Supply Corpora- 
tion, renewing the offer to supply electricity for lighting the publie 
lamps at 12d. per Board of Trade unit, which offer, the company 
suggested, vail result ina substantial reduction in the eost of the 
publie lighting in the borough. The committee recommended that 
no action be taken, and this was agreed to. 

Telephone Trunk Lines.—T secretary of the Newcastle exchange 
has received official information that the trunk line to Glasgow and 
the two trunk lines to London which were being erected according 
to the estimates for the year beginning April 1, 1906. are being 
rapidly completed. In. the year. beginning April 1. 1907. two new 
trunk lines will be laid to Middlesbrough. one to Darlington, one to 
Durham, one to Bishop Auckland, and one to Stockton. 


Anglo-American Telegraph Co. — This company recommend 
balance dividends of £1. 12s. 6d. per cent. upon the ordinary stock 
and £1. 10s. per cent. upon the preferred stock, and a first and final 
dividend of £1. 15s. per cent. upon the deferred stock for the vear 
ended Dec. 31, leaving about £1,100 to be carried forward, The above 
dividends, together with those already paid, will amount to £3 
17s. 6d. per cent. on the ordinary consolidated stock, £6 per cent. on 
the preferred stock, and £1. 15s. per cent. on the deferred stock for 
1906. 


Fenton.—Thore appears to be a hitch in the arrangements between 
Stoke and Fenton for the latter's supply of electricity by their 
municipal neighbour. Stoke has published notice of intention to 
apply for a provisional order to supply Fenton, and. has submitted 
the draft order to which any objection might be lodged by the 15th 
ult. The draft order, however, contained clauses at variance—so it 
is stated —with the arrangements between the two authorities, and 
the clerk to the Fenton Council having noted these differences at cuce 
lodged an objection with the Board of Trade. 


Dundeo.— Mr. J. F. C. Snell, who has been called in to report upon 
the Dundee electricity undertaking. met the Town Council on Monday. 
He informed the Council that he had made a very minute inspection 
of the present station, and, while everything there reflected tlie 
greatest credit upon the management, for at least the last two years 
the electric undertaking had been stultified. Immediate extension of 
plant was required if they were to supply the really pressing demands 
of the department, which was working dangerously near to its load. 
He still had an open mind as to whether the high-pressure system was 
the more suitable for the city. He was, however, convinced as the result 
of his investigations that there was every probability of a large 
industrial load, and having regard to this and the development. of 
electrical transmission, he was inclined to think the high-tension 
svstem would be the more economical and effective. 

Coventry.— Major P. Cardew, of Messrs. Preece and Cardew, has 
been retained to consider and report upon а comprehensive scheme for 
the extension of tlie supply undertaking, involving the expenditure of 


about £250,000. This has been prepared by Mr. J. A. Jeckell. The 
following statement shows the urgent песа for more plant. In 


February last year a scheme of extensions was laid before the com- 
mittee. This included the purchase of boilers, two 600-kw. sets, and 
one 500-kw. set. Due to the committee and the Council not agreein 
to sanction this immediately, the orders were not put in hand 
sufficiently soon for the plant to be obtained for the winter load. 
The contractors for the boilers were very much behind, the result being 
that all the boilers in the station were kept under steam to take full load, 
until the insurance company declined to allow one of them to be used, 
as the furnace crowns had viven. This necessitated requesting the big 
power users in Coventry to readjust their times of working til! such 
time, which was about one month later, when the new boilers were at 
work. The two 600-kw. sets and the 300-kw. set were all due for 
completion by tlie middle of December. Not one of them is ready 
re The result is that the whole generating plant of the station 
as been running without any spare power for over six months, 
fortunately without a breakdown. At the present moinent there are 
2.000 h.p. of motors applied for which cannot be connected, and 
further applications are coming in almost daily. The scheme of 
extensions, Which would cost some £250,000 to complete, would 
increase the plant capacity by 9,000 kw. Unfortunately, the 
Coventry Corporation are very nearly at the end of their borrowiug 
'owers, and one suggestion is to obtain an Act to transfer the present 
|. under the Sanitary Acts to a separate account, in exactly the 
same way as the gas and water departments are working. In view of 
the fact that future extensions will require to be carried out on a 
comprehensive plan. as all part and parcel of the same scheme it was 
decided to submit these proposals to Major Cardew, 
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Tram- Lighting. The directors of the Great Eastern Railway Co. 
decided last Angust to light the main- line trains with electricity 
inet, ad. of аҹ. They considered electric light was more appreciated 
by the pabien, besides which the Board of Trade had put pressure on 
the rau wav Companies urging them to substitute it for gas in the fast 
pese nger trains, owing to the terrible results of collisions in the United 
Sutea, which had sometimes been followed by tires that had consumed 
а t siderable number of passengers. 


Steck Exchange — Applications have been made to the Stock 
Excnange Committee to appoint a special settling day in Nymagee 
Copper, Limited, 130,000 shares of £1 cach, fully paid, Nos. 1 to 
15' CO. and to allow the following securities to be quoted in the 
e vat list: Buenos Ayres Grand National Tramways Co.'s 90,000 
$ jer cent. cumulative preference shares of £5 each, fully paid, Nos. 1 
to 0 (UO. and 113.436 ordinary shares of £5 cach, fully paid, Nos. 1 
to 1154356; De Mello Brazilian. Rubber Co.'s 175,000 7 per cent. 
mrticipating cumulative preference shares of £1 each, fully paid. 


Steke-on-Trent. At a meeting of the Electricity and Destructor 
Comittee the monthly report showed that in December 29,700 units 
had tern supplied, an increase as compared with the corresponding 
perl last vear of 16% per cent., and that the number of consumers 
now on the books was 250, representing a total of 16,5135 8-c.p. lamps. 
Id connection with the proposed. provisional order for the supply of 
Penton with electricity, the town clerk submitted draft of a clause 
which the Fettes Electric Traction Co. and North Staffordshire 
Tramways Co. wished to insert in such order, and read a letter from 
[ariaruentar v agents thereon. The committee reconimended that the 
Insertion of the clause be opposed. 

Swansea. —l« Corporation Electric Lighting Committee have 
dend i to рау £3,693 оп account of the new generator at the elec- 
tne station. A deputation of the Swansea Town Council recently 
waited upon the secretary of the General Post Office with regard to 
!! Ale of the Swansea municipal telephones, and will again visit 
Lend n with a view to bringing about the sale. The Postmaster has 
Ates lx offered & 22.000 for the Swansea system, leaving the exchange, 
ht gts and sinking fund to the Corporation, but the latter think they 
are entitied to more than the offer, and it is for this purpose that the 
deputation proceeds to London, As there is only £1,000 diference 
etan the parties, there should be every prospect of the sale being 
опе as the result of the interview. 

Electric Bolt for Train Doors.—For the first time, probably, 
етиу is to be applied to the safety locking of railway carriage 
denm The invention is the work of Messrs. A. M'Petrie, of Withing- 
ton, and. F. A. Orchard, of Hale. Its merit is its simplicity and case 
eto manipnlation,— It is automatic in action and operated from the 
ds namo need for electric lighting purposes. The principal part is let 
ite the framework of the carriage, aud when the train is in motion a 
best as shot into the door to secure it. When the train comes to a stop 
Uecurrent is automatically cat off and the bolt is withdrawn bv a 
rte. thus releasing the door. Not the least important part of the 
invention, apart from ita simplicity, is that a bell or other suitable 
saru сап be sounded if a door is not properly secured. 

Mussoorie. —lt is int. resting to note that a commencement has 
teen made upon the work in connection with the contract recently 
вч оге} by Mess. Bruce Peebles and Co. for a hydro-clectric power 
sation for the municipality of Mussoorie, India. The installation 
ij sedes three biyh-temsion alternators, driven by water-whecls, 
{эшет with some miles of high-tension overhead transmission, and, 
ef course, all. bydraulie and constructional work necessary for the 
deve opment of the water power, the whole job beariug, in fact, a 
rem vane im miniature to Messrs. Bruce Peebles’s better-known 
contra tin North Wales. Messrs. Bruce Pcebles’s engineer in charge 
ofthe contract, Mr; J. S. Pitkeathley, has recently arrived upon the 
к +пе and kis address for the present is: care of Electrical Engineer, 
Municipal Board, Mussoorie, India. 

Hanley. Tlie electrical engineer. reports that in the first nine 
montis of 1906, as compared with the similar period of 1905. 28.221 
m re units had been taken by the lighting consumers and 72.333 more 
nites bad teen taken by motive power consumers, making a total 
ib pase of 103,557 units. The revenue decreasing by £66. 13s. 7d. in 
the mee of hghting consumers and increasing by £372. 15s. in the 
сае of je er consumers, making а net increase in revenue of £306. 
ls 51 Owing to the reduction in charges and the fixing of indieators 
m the promises of every consumer, the average price for lighting was 
4 5601. jer unit, as compared. with 493d. per unit in the previous 
Yos. tee average price was 1474. for motors, as compared with 
1774 per unit in the previous year : and on the whole supply 5:81d., 
as ^ преса with d 51d. per unit in tlie previous year. 


Breconshire. —Th Main Roads Committee of the County Council 
have reverted an application from the Ystradgynlais Electric Lighting 
C. fur permission to erect posts alongside the country roads in the 
pariet of Yetradgvnlais Lower for the purpose of aflixing electric cables 
ttes The committee recommend that the application be granted, 
troet tothe approval of the county road surveyor ; also on condition 
thet al, cabies conversing current be laid underground, and at an 
aca rent of ls. per pole. The Council have adopted this recom- 
. . 7 . The Main Roads Committee recommended that the 
-L of the. Postmaster-General be drawn to the serious danger 
raced to the public by reason of the telephone and telegraph posts 
al cz the main roads throughout the county being erected near 
neta A portions, and that he be requested to issue instructions for 
the removal of all such posts and their re erection at safe positions. 
The rm outnendation was also adopted, 

Wandsworth. —At the next meeting of the Borough Council the 
Lan ral Pur Coninuttee will submit the following recommenda- 
ti u in reference to the London County Council Electric Supply Bill: 
t That, whit adnmetting that legislation is required, аз the develop- 
aent of. cluctreity iu London is backward, it is not desirable that the 


County Council should become an authority to supply electricity in 
bulk or otherwise ; that the schemo is С that the pro- 
posed area of supply is too large ; that the proposal to purchase the 
undertakings of the local authorities would involve a large expendi- 
ture of public money without adequate return, the generating works 
of some of the local authorities being probably of less. commercial 
value than the outs*anding debts and liabilities ; that in the hands of 
the County Council the undertaking would result in a loss which, 
under the provisions of the Bill. is to be made good out of the county 
rate ; and that the undertaking shonid be established and carried on 
аз а commercial undertaking, the County Council to be the controlling 
or supervising authority, as inthe Electric Lighting Acts. 


Beckenham.— At the meeting of the Council Electricity Committee 
on Jan. 14 the clerk reported the completion of the purchase of the 
Crystal Palace district part of the South Metropolitan Electric Light 
and Power Co.'s undertaking, and that the cable fur connecting np the 
district was being laid. It was also reported that the company had 
agreed to charge dd. per unit for current between Jau. 1 aud the actual 
date of changing over each house, An amended agreement with the 
Penge Urban District Council. providing for an alternative route for 
the Council's cable was snbmitted and approved, and tlie Council was 
recommended {о alix their seal thereto. A letter was read from 
Messrs. Buchanan and Curwen offering to wire small houses at their 
own risk provided they are paid for the work under the free-wiring 
contract as soon us the house is occupied and the tenant agrees to take 
the light, the arrangement to bean optiou on the part of the con- 
tractors and not an obligition, and the Council to be consulted and 
their approval obtained before the wiring of each house is undertaken. 
Providing а proper agreement is entered into the committee see no 
objection to the proposal, and adjourned the matter for the clerk to 
draft an agreenient and to include therein several matters mentioned 
to him by the committee. 


Hull. — Estimates for 1907.8 in regard to both revenue account and 
capital account were presented by Mr. H. Bell, the city electrical 
engineer, at the last meeting of the Electrice Lighting Committee, 
After making due allowance for the reduced tariff which the com- 
mittee decided to put into operation on Oct. 1 last, he estimated that. 
there would be a net profit of £1915. With regard to the capital 
expenditure, it would be necessiry to make additions to the trans- 
former plant in East Hull, and the estimates provided for a new sub- 
station and mains. The expenditure for 1905.7 showed a balance of 
£5,423, the receipts during the period being £49,575. The latter 
included £47,666 tor electric current sold, and £1,210 rental of meters. 
On the expenditure side in estimates for 1907 8, £50 132 was allowed 
for, Which would provide for a balance of £1,915. On this side the 
heavy amount of £22,730 was put down for interest on loans and 
sinking fund, and the chairman commented that this was a much 
higher proportion than other corporation undertakings had to pay. 
He thought the action of the Local Government Board was to ts 
deprecated in requiring the repayment of loans in so short a period in 
regard to electric light undertakings. The time would come when 
they would have to take action. The estimated capital expenditure 
fur 1907-8 was put at £15,000. 


Grimsby.— At the last Town Council meeting the electrical engineer 
reported that the units sold in the four weeks ended Dec. 17 amounted 
to 152.580, showing an increase over the corresponding period last year 
of 25,456. This included n supply of 12.581 units to the railway com- 

any. The report stated that the maximum load up to date had been 

34 kw., whilst the capacity of plant after allowing for a case of break- 
down would be only 900 kw. So far a3 could be estimated, the 
maximum load next winter would be 1,060 kw. Mr. Vignoles added 
regarding extensions: I have gone caretully into this question, and 
the best course to adopt, in my opinion, is to remove two of the 92. kw, 
sets and install a 500-kw. set in place. This size is so economical that 
it would not be necessary to increase the boiler plant, and no new 
buildings would be required, so that an increase of 516 kw. (after 
deducting 184 kw. removed) could be obtained at a cost of £3,800, or, 
say, £12 per kilowatt, as compared with £16 per kilowatt if a new set 
were erected with extensions of the building and boiler plants.. 
I suggest, therefore, that an application be made as soon as possible to 
the Local Government Board for sanction to borrow an additional 
£3.800 and that the plaut be installed this year if possible. If the 
necessary permission is not obtained in time to ensure the erection of 
the plant this year, I suggest that the orders for the engine and 
dynamo be placed later on with a view to delivery next усаг, and so 
save the interest und sinking fund during 12 months. Му estimate 
includes alterations to the condensing plant, and these shoud in any 
case be proceeded with this year." A special sub-committee was 
appointed to deal with the matter. 


Engineering and Machinery Exhibition, 1907. —In connection 
with the forthcoming engineering. and machinery exhibition а 
Olympia, from Sept. 19 to Oct. 19 next inclusive, the inaugural 
meeting of the honorary advisory council was held on Monday 
afternoon last. There was a representative attendance, and Mr. 
Edgar Worthington, R. Sc., who was chairman of the advisory council 
of the 1906 engineering and machinery exhibition, was unanimously 
elected chairman of the honorary advisory council, The list of 
jAtrons as submitted, which includes the names of a large number of 
ending men in every branch of engineering and the representatives in 
this country of many foreign interests, and who have signitied their 
willingness to act, were formally accepted. The committee also 
decided to add to the list any influential names which nought be 
suggested in the near future. The question of local committees in 
various industrial centres was next gone into. It was explained 
by Mr. Smith, one of the organising managers of the exhibi- 
tion, in reply to various questions from members of the council, 
that the object of the local committees was to enable the council 
to keep in touch with the various local engineering centres, the 
districts suggested being Glasgow, Newcastle, Майит, Leeds, 
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Birmingham, Cardiff, and Ipswich. It was eventually decided to form 
committees in the centres named and in other districts as opportunity 
offered, and, further, that tho chairman of the local committees should 
be ex-officio members of the honorary advisory council, the selections 
of the said local committees to be left in the hands of the organising 
managers and chairman. It was decided to appoint various sub- 
committees to superintend departments dealing with educational 
matters and lectures, loans and inventions, and receptions, and upon 
a vote being taken with regard to the acceptance of inventions, it was 
decided that this section should he thrown open to all parts of the 
world. subject to the conditions affecting exhibition as laid down by 
the Board of Trade. In reference to electric installation on stands at 
the show, it was explained that there was no question of monopoly, 
and that exhibitors would be at liberty to employ any properly 
qualified electrician for the purpose of fitting up their exhibit, subject 
to the approval of the New Olympia Companies’ electrical engineer. 


PROVISIONAL PATENTS, 1907. 


JAN. 21. 


1499. Improvements in or relating to the produotion of 
continuous electrical oscillations for therapeutic 


purposes and to the application of the same, 
Horace Manders, 126, Harley-strect, London. 
1500. Improved terminal for electrical purposes. Alfred 


Austin, 24, Winchester-place, Hall-laue, Armley, Leeds. 

1513. Improvements in apparatus for electrically lighting 
the mouth and cavities beyond during dental or 
other surgical operations. Charles Garfitt and James 
Baxter, 15, St. James's.row, Sheffield. 

1517. Improvements in the construction of choking ooils for 
alternating-ourrent testing. Reginald Keble Morcom 
and John Maurice Walshe, 22, Southampton-buildings, 
London. 

1520. System of wireless telegraphy by Hertzian waves. 
Ianko Hettinger, 34, Ribblesdale-road, Streatham, London. 
Automatic time indicator for tolephone talkers. Daniel 

Cunningham, 33, Cannon-street, London. 


1648. Improvements in or relating to telantographic systems. 
Arthur Kórn, 173, Fleet-street, London. (Complete specifi- 
cation.) 

1585. Improvements in and relating to machines for use in 
the manufacture of incandescent eleotric lamps. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London, (The General Electric Company, 
United States.) 

1587. Improvements in and relating to telephone switch- 
boards. Henry Harris Lake, 7, Southampton-buildings, 
London. (Kellogg Switchboard Supply Company, United 
States.) (Complete specitication. ) 

1596. Improvements in and connected with electrically- 
operated switches, specially applicable to rallway 
and other vehioles. Charles Archibald Park and Charles 
Lyall Mason, 77, Chancery-lane, London. 

JAN. 22. 


1627. New or improved wireless telephone system. Sigmund 
Musits, Tower-chambers, Halifax. (Complete specitication. ) 

1658. Improvements in electric smelting furnaces. = Eugen 
Assar Alexis Grónwall, Axel Rudolf Lindblad, and Otto 
Stalhane, 23, Southampton - buildings, London. (Date 
applied for under Pateuts Act, 1901, Jan. 26, 1906, being 
date of application in Sweden.) (Complete specification.) 

1659. Improvements in aro lamps. Marcel Schneider, Thanet 
House, Temple Bar, London. (Complete specitication.) 

1662. Improvements in alternating - ourrent commutating 
eleotrio machines. Allgemeine Elektrizit:ts-Ges., 83, 
Cannon-street, London. (Date applied for under Patents 
Act, 1901, Jan. 23, 1906, being date of application in 
Germany.) (Complete specification.) 

1663. Improvements in and relating to electricity meters. 
Albin May, 18, Southampton-buildings, London. (Сот- 
plete specification.) 

1665. Improvements relating to telephones. Albert Garfield 
Kountz, Fife House, Kingston-on-Thames. (Date applied 
for under Patents Act, 1901, Jan. 22. 1906, being date of 
application in United States.) (Complete specification.) 

1686. Improvements in electrio service motors. Maurice 
Couade, 1, Queen Victoria-street, London. (Date applied 
for under Patents Act, 1901, Jan. 23, 1906, being date of 
application in France.) (Complete specification.) 

JAN. 23. 

1713. Improvements in electric fuses, August Eckstein and 
Arthur Cecil Heap, Waverley Mills, St. Simon-street, 
Salford. 

1716. New or improved electromagnetic motor. 
651, Sixth-street, Tratford Park, Manchester. 

1752. Improvements in and relating to electric arc lamps. 
Edwin Rudolph Grote and Milton Victor Ely, Worple- 
arcade, Worple-road, Wimbledon, London. 

1754. Improvements in wireless telegraphy. 
Walter, 92, Victoria-street, London. 

1759, Improvements in or relating to  radiotelegraphy. 
Edward Raymond-Barker, 111, Hatton-garden, London. 


1531. 


Ernest Turner 
L 


Louis Heatheote 


1781. Improvements in magnetic olutches. Henry Willock 
Ravenshaw, Victor George Middleton, and William Edward 
Townsend, Norfolk House, Norfolk-street, Strand, London, 
(Complete specification.) 

JAN. 24. 

1785. Improvements in and relating to electric incandescent 
lamps. The British Thomson-Houston Company, Limited, 
85, Cannon- street, London. (The General Electric Company, 
United States.) 

1786. Improvements in and relating to vapour electric appa- 
ratus. The 'ritish Thomson-Houston Company, Limited, 
83, Cannon-street, London, (The General Electric Company, 
United States.) 

1793. Improvements connected with electric aro lamps 
Harold Sheen Martin, 15, Water-street Liverpool. 

1801. Improvements in electrical switches. Charles Mark 
Dorman Reginald Arthur Smith, and Herbert George 
Baggs, Ordsal Electrical Works, Salford, Manchester. (Com- 
plete specification.) 

1854. Improvements in protective devices of the type known 
as lightning arresters. The British Thomson-Houston 
Company, Limited, 83, Cannon-street, London. (The 
General Electric Company, United States. ) 

1855. Improvements in and relating to alternating-current 
distribution systems, especially applicable to electric 
railways. The British Thomson-Houston Company, Limited, 
and Jonathan Edwards Woodbridge, 83, Cannon - street, 
London. 

1856. Improvements in and relating to devices for suspending 
overhead electric conductors. Robert Lawford Acland, 
83, Cannon-strect, London. 

JAN. 25. 

1945. Improvements in gravity escapements and electric 
clocks. Henry Hardinge S. Cunynghame and Frank Hope- 
Jones, 32, Clerkenwell-road, London. 

1963. Improvements in olectrical switches. Alfred Тос and 
the British Ever - Ready Electrical Company, Limited, 
111, Hatton-garden, London. 

JAN, 26. 

1995. Improvements in electrical plugs, switches, and like 
connections, James Auld, 154, St. Vincent - street, 
Glasgow. 

2013. Improvements in electric arc lamps. Adrian Denman 
Jones, 59, Harthani-road, Holloway, London. 

2014. Improvements in eleotric arc lamps. Adrian Denman 
Jones, 39, Hartliam-road, Holloway, London. 

2019. Electric door contact with an automatio cirouit 


breaker, Ferdinand Zinth, 8, Southampton - buildings, 
London. (Complete specification.) 


2029. Improvements in electrical devices for exhibiting 
advertisements. Cecil Charles Hewett and William 
Frederick Foster, 185, Fleet-street, London. 

2034. Improvements in apparatus for producing alternating 
electrio currents. Guglielmo Marconi and Marconi's 
Wireless Telegraph Company, Limited, 24, Southampton- 
buildings, London. 

Improvements in electrical apparatus for automatically 
indicating the positions of trains on railways. 
Bertha Trautmann, née Sprie, 31, Bedford-street, Strand, 
London. (Complete specification.) 


2053. 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on Еһ. 14.) 
1906. 

1564. Staff and the like signalling systems for railways 
and the like. British Thon.son - Houston Company. 
(General Electric Company.) 

1852. Apparatus for measuring temperatures by electric 
resistance thermometers. Siemens Bros. and Co. and 
Gordon. 

1867. Electrically-operated signals for railways, tramways, 
and the like. Allgemeine Elektricitats-Ges. (Date applied 
for under International Convention, Jan. 25, 1805.) 

2072. Apparatus for heating air by electricity. Cowper-Coles 

2458. Dynamo-electric machines for electrically - propelled 
vehicles. British Thomson-Houston Company. (General 
Electrice Company.) 

Electric motor starters with overload and no-voltage 
release. Sichert. 

2514. Device for grinding the contact surface of carbon 
brushes for dynamos and the like. Watkins. 

Magneto machines for use in connection with ignition 
systems of electrically - fired internal - combustion 
engines. Electric Iguition Company and Hall. 

3663. Magnetic clutches. Martin and Shepherd. 

5945. Troughs for electric cables and the manufacture 
thereof. Stratton, Claremont, Beaver, and Tanner, 

Troughs for electric cables and the manufacture 
thereof. Stratton, Claremont, Beaver, and Tanner. 

Electric coin-freed meters. Marples Leach, Rook, and 
Beaumont. ° 

Form of coupling for use with oonduits and pipes 
Foreman and Drake and Gorham, Limited. i 


2479. 


2936. 


5947. 


7283. 


8498. 
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0435. Process ef treating sheet metal and depositing metallic 
coatings thereon by electrolysis. Edwards. (Firm of 
Hille and Muller.) 

9656. Automatic block signal system for clectric railways. 
Johnston and Ackermann. (Date applied for under Inter- 
national Convention, April 25, 1905.) 

10473. Manufacture ef leading-in conductors for incandescent 
electric lampe and analogous glass vessels. Hyde. 

18731. Machines for uso in the manufacture of incandescent 
electric lamps. British Thomson - Houston Company. 
(General Eiectiic Company.) 

133901. Guard fer the mouthpiece of telophonio transmitters. 
Grimm, Late applied for under International Convention, 
Aug. 12, 1905.) 

15765 Moans fer the pole-plates of the individual cells of 
storage batteries. Dreihardt. 

16718. Double oatenary suspenders for overhead conductors 
ef electric railways and tramways. Dawson. 

16713. Clip fer connecting the trolley wires of electrical 
rises and tramways to catenary suspension wires. 

von. 

19000. Devices fer cooling dynamo-electrio machines or 

Allgemeine Elektricitats-Ges. (Date applied 
fot under International Convention, Aug. 12, 1905.) 

39396. Electrio batteries. A. B. P. Accumulator Company and 
Ba: ker. 

89631. Multiple-carben aro lampe. Mathiesen. 

33300. Variable candle.power electric incandescent lamps. 
Atkinson and Churchman. 

$9060. Method ef operating electrical smelting furnaces. 
Hiorth. Date applied for under International Convention, 
May 5, 1900.) 


COMPANIES’ STOCK AND SHARE LIST. 


— 
Same, E Laat price 
Commercial] and Industrial, — 8 8 
Atftanos Electrica! CO, 5 per cent. Cum. Pref., Nos. 1-70,000 : m 4-0 
—— Ort 1 125,000 35; 8 Ж 4-4 
Arce Wectricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 i .. 11/16 5/16 
British Ineuiated and elaby Cable Ord., 1-100,000...... d. 647 
——— per cent. Cum. Pref., 1-100,000 ........... .... A ,. itl 
— — 4 per cent. Mortgage ‘Debentures .............. 100 .. 1с0.105 
йай Tbomsoa- Houston Со., 44 per cent. lst Mort. Deb. 
df ⅛ icc ee ine eure БУ 8 100 .. 99% 
Britis: Westingbouse Klec. and Manuf. 6 per cent. Pref., 
S /// жэ эбе ⅛˙ O ⁵ ð 88 . 5 .. Ml 
4 per cent. Mortgage Debeoture Stock .......... wn .. UTW 
Bead Hectrica) Engineering, Ordinary, Nos. 1-105,7531 .. 2 .. 1-1 
—— Nom Cum, 6 per cent. Pref. .................... 2 us уц 
—— 4 pet cent. lst Debentare Stock ................ 100 .. 97 
— ы cent. 2nd Debenture Stock............... .100 ..  to85 
as e, Ребепіагев............................ 100 .. 106-108 
65525 5 „„ о Фооорозоооооссоесоососооое воо оо 5 ee 9-104 
— — pet cent. Prꝶ .. 5 54 
Crompton r еен аа 115/16-2 3 16 
—  Ó 5 cent. Debentures «*095090929«92025909050990099996 100 ee т 
Вс Swap United, '' A Shares, 1-99,261 .......... 3 . ии 
— es A Е Shares, 01-017,139 ä * ов 5 oe 21 23 
—— $ per cent. Debentures..... акыр алик жа КӨРЕ» 100 .. 80:5 
— — 4 per cent. Deb. Stock, Re. lU .. 25 87 
Gectrte Construction, Nos. 1 to 112,100 .......... . 9 .. 4-7/16 
—— 7 per cent. Cumu.ative Preꝶ ii. 2 . 112 
Spe ceot. Perp. lst Mort Deb. ................ im . t18' xd 
Perract! ted, > per cent lst Mort. Deb. Stock, Red. 100 .. — 9-33 
Lat Company (1900), 5 per ст жо. Cum. Pref... 10 .. 8i 
— 4 cent. let Mort. Deb. Stock ................ 100 .. 4+ 
W.T Healey Telegraph Works, 9 ff 6 so 1!112/ 
—— — 4, pet cool Prefereue ee . 6 65/8 + 9/16 
— — 4, per cont. Debentures ........................ 100 .. u7X9 
lden Rabie, Gutta Percha, and Telegraph Works ...... 10 . 1» © 
——— 4 per cent. Debentares.............. S . 100 .. 95-101 
Parker, Thue, Limited, ОтЧ!пагу....................+... 10 . 10-104 
lewgrapo Construction and tenan ee 11 20.33 
— — 5 per cent. Вооде e€*«90»690925230900698000000€0 mee estes 100 dam 100-103 
Шеге Lighting and Supply. 
rue ert and Poole, Ordinary ............ 8 227 10 «xs 94-104 
— 49 per cent. Cum. Prel., /,501-15,090 ........... 10 .. 94-10 
— — 6 per cent, Cum. Second Pref., 15,001-22 500 .... 10 "On 14 
—— 4&4, per сеці. Debenture Stock, Red .............. 100 .. «4.4 
Brom)e] (ent) Kl ctric Light aud Power Со. .......... 5 3 
— з per cent. lst Debeuture Stock, Re. 100 .. 8 101 
Bross pao and Keusington, Urdinary ................... Е 89 
— 5 per cut. Preference ............ oeo lesse ss 74 8 
Oncutta Bectric Md Aes Corp., Ordinary: Noa, 1-60,000 . 5 .. 17381 
N.a 80,001-1 5 ue 8 5 SM 
KE ecuic SP mpany, Р zs vel 
отар зр Supply, 4 per cent. Guar. Deb. Stock .... 100 а 0 103 


epis = West End, and City Electric Supply, ord., 


"rrr 992596266 ee 34-44 
. Cum. Pret, 30,000, T ОР 5 .. 444 
— $ pet сес Debenture Stock, Red. VERE ee 10 ,, 99 102 

—— “City озеш d 185 саш P 009 5 En eur 
— ) 40 122 ce 
. up EuE RR EE ES ETE Ре d 
—— 4, percent Debentures ........................ 100 .. 104 
oaf London, Ordinarg............... einni aas a RE ER 10 .. 94- 04 
— 5 pas cent. Cumulative Pr . 10 .. 114-4 
—— 5 per cent. Debenture Sock n ee = 121-1434 
per cent. 2ud Deb. Sta Prov. Certa. (all pd.).. .. 98-101 
Conny 4 æ Biectric Supply, Ordinaug ............ 119 ER 84 94 
——— 5 per cent Cum. Fr. . 10 — i64: 
——- å per cent. Debentures Prov. Certe. All pd. Rd. 100 10-10 
—— &, per crot. Ad Debentures Prov. Certa ........ 100 .. V. 101 
tastes e Kectricity Corporation, Ordinary, 1-50.000.. 6 24 24 
— — 6 par oset. Cum. Pref. 5562266 %%% 6% %%% „„%P „ % %%% „„%„%„% § = 0.4 
——— Ч per coat. First Mort Deb ..W..%...... 100 . 93 97 xd 
' e «uie L. & Trectioe Co. cd Anst, ро". 1-30,000 5 2 ?1 28 


Name, : Last price 
8 8 
Folkestone Electric Sa р) , Ord. Nos, 1-10,000 . 0000» о ее ow 5 « 
44 per cent. Flee P elk Stack, Red — .. 100 .. ^ 
Hove Electric Lighting, Ord., 1-13, 000 . Seve 5 œ 1428 
Isle of Wight Elec Lt and Pwr., 4. р с. Db. Stk Red. .. 100 „ 999 
Kalgoorlie Rlectric Power and Lighting, 6 per cent. uam 
ihr, 88 oe 1 æ 25/32- 32 
Kensington & Knigh ‘abridge Elec. Lt., Ord., 1-21.000 . 5 .. £4 104 
Kensington and каңгы» and Notting нї, 4 per 
ceut. Debenture Stock Red. ....................... 100 .. 99 101 
Kidderminster and Dist. Riec. Lighting and Traction, Pref. 10 83-104 
London Biectric, Ordinary ..................... —— ive “Os а 2? 
—À 6 par cent Pret тоеоесоое ое осоо оеоосоооеоес овое севе 5 ee Мі à 
——— 4 per cent. let Mortgage D«b«nture Stock, Red... 100 .. FS 8 
Metropolitan Ordinary, O). l- I 0 ͥͥell 5 . 77283 
44 per cent. First Mortgage Debenture Stock.... 100 to 0 
44 per cent. Cum Prein. s 6 a *'à d 
p-r cent. Mort«age Debenture, Red . c.e. 100 гз % 
Miiland Electric Power Dis , 44 p.c. lst Mort Deh — .. — ES 97- 0) 
Newcaatle-upon- Trie Electric dupply, Ordinary, 1-57.05 5 — 748 
— t., 57,0 0-75,000 .............................. B vs 748 
5 per cont. Pref ‚1-57,00)...................... 5 .. 56% 
do., 57,0 0-75,0 0 — Maa ix Ree ad UNE ape 6-64 
Notting Hil! Rlectric Lighting (——— СИКСЕ 10... 15 * 
4 per cent. First Mort. Debs. Nos. 1-500 (Reg.). 100 67 100 
Oxford Kiectric, Ordinary, 1-96 and 40-14,310 ............ 5 .. ^ 95 
— à per cent. Debenture Stack 10 9 93 хд 
Royal Electrical Company of Montreal, 44 рег cent. First 
Shares Mortgage Denentures ................... . . 100 ~œ 97-101 
Smithfleld Markets Electric Supply, Ord 1-12,000 ...... 5 .. 112; 
——- 4 per cent. Danentuare N. cccc k 100 „ 7›7 
South London. Ordtua rg b .. ч ч 
South Metropolitan Eiecuric Light and Puer, Urd. ..... . la 2 
— 7 per oet. Cum. Pret. $9*999»0500«0€6060600920005&89299990 1 ee M 
44 per cont. Ist Mort. Deb............... ER 100 .. 10-1 
St. James's and Pall Mall, Ordinary, 101-20,080 ....... soe D ws 9 10 
—— - 7 per cent. Pro . 3 Su 78 
34 per cott. Deb. G65 „4 „„ вове е е 100 е 94 с6 
Urban Electric Supply Co., Or inary, 8-50-007 .......... b .. 23 4 
5 per cent. Cumulative Preference, 50,001-80,000 5 444 
Westminster, Ordin J 00 9 10 
44 per cent. um. Pref., 110,101-138, 251 69959 2 2660 5 ер bł- 1 


Kleetrie Tramways.— 


Anglo- 4 54 per cent. Cum. Pref., 1· 250, O m ‚5 11/ 0, 15/16 
Permanent 6 рег cent. Debenture Stock, 1888.... 100 ш 3 139 
Auckland Elec. Trams., 5 2 ist Mot. Deb. Stk., Bed. . ...100 œ  1051(6 
Barcelona Tram ways, О 20,000 ......... ө жэке, IU we 
5 per cent. Cum. ur Shares, l 10,000 . e 2107-55 
5 per cent. Deb., Red., 1-600 .................. ..100 . — 
—— 4 per cent. Red Deb. Stock... ............... . 100 2. = 
Bath Elec. Тыш ау: Pref. Ord. Shs. 75 001:150,606.. 1 .. 41 
5 per cent. Cam. e ber Shares, 1-59,394 Peres © 1 . 15/161 1/16 
Blackpool and Fleetwood Tram roa 10. 1919 
Brisbane Tramway ше Ord., 1-75,000 ........... ure Oa 24 2b 
5 per cent. Cum. Pre t., N. a. 1:79.000 ............ 5 — WY 
per cent. Deb. Bk Red., Prov Certa. all pd.. 100 .. 88.102 
Britiab C. lumblia Electric Raliway Co., Ord. Def ........ 100 .. 130135 
— Ord. I.... "e .100 . 11-114 
d per cent. Cum. Perpetual Pref. Stock.......... 100 .. 106.110 xd 
——— 4, per cent. lst Mt. Debe., Nos. 1-6,250, of £40each 40 .. 102-106 
—— 44 рег cent. Vancouver Power Deb......... ..... 1 ee 101-104 xd 
British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 L. 2 
——— 6 per cent. Cm. Pt, 30,001 -60,000 e . 10 7,73 
——- 5 per cent. Pe tual Debentare Stock „›.....‚ 100 2. 190710 
— Ga per oent. 2n Deb. Stock „ 6 „ „„ „6 „ „ „ 2 2 6 „ „ „ „ 6 о Ф 100 ee #5 88 
Buenos Ayres and Belgrano Trams.............. m eo 8 — 354 
—— ” per cent. Cm. Pt, 1-40,000 ..... sees awe © x 5 
——— ' B" 6 per cent. Cm. Pf., 1-27,500 .... . >. 6 u $ 
5 per coent. Deb. Stock, Red. EV . . .. . 100 . 103 Кб 
Prov. Cert., all paid ........................... . 100 — 1л u4 
Buenos Ayres Electric rams., 5 p c. Deb. Stk., пес sess 100 88 101 
Calcutta Tramways, 1-106,000 ........................... . & .. 88$ 
105,001-137,610.................................. 8 7$ 86 
4, per cent. lst Deb. Stock, Red. ................ 100 .. 14106 
Cape Electric Tramways, Nos. 1-480,000 ................ e l 2. 716916 
City of Birminybam Tramways, 5 per cent. Cum. Pref. . 5 a ^AI 
4 per cent. 1st Mortgage Deb., 1-5000 (1917) ...... ' 100 = 94-10 
Colombo Electric Tramways aud Lighting, 5 per cent. lst 
Mortgage Denenture Stock, Кед. ............... sx» ie = „ 93-102 
Cork Electric Tramway and ыды Cu., Ordinary . 10 — 14. 
6 per cent. Cum Ртеё ......................... 2-10. 1:15 
4 per cent. Tere tures F at “ 93-100 
Dublin United Tramwaye (1896), Ord., Nos. 1-60, 000 . 10 .. lt 
— 6 per cent. Pref., Nos. within 1-60,00............ 10 14-15 
3 percent. Mort. Debs, 1-3,000 Red. ........... .100 .. 94-9 
Havana Electric Kailway Consolidated Mort. 5 per cout. 
50-year Coupon Bonds of 1952, 1-5, 6/ù ee $»1(00. 99 95 Kd 
Imperial Tramways, ОгдӢіпагу ............................ all — 1819 
6 per cent. Cum. Pref. ...................... «ese АП 2 14-144 
4, per cent. Deb. Stock .................... ꝶzꝰ 100 . 108-11С 
Isle of Thanet Electric el aul Ligucany, 5 per c 
Cum. Pret. Nos. 30,001-60,000 ........................ = 14 94 
4 per cent. lst Mt. Db. Stock, Red. ............- 100 75 79 
Kladermliuster and District Lignttag and Traction, Praf., 5. * 8-84 
Laucasoire United 1rauwaye Limited, 5 per cent Prior 
Lien Deh. "t ck, J,... ы Каа йз ° 77 e 95-98 
— £296 500 2.4 Mort Deh St ck A Rc — 
£85.53) Deferred ben Stock (all fully paid) ENS - — - — 
London United Trys. (1901), 5 per cent. Cum. Prel...... see MU ua 2, 94 
— 4 рег cent. lst Mt. ро. Stock, Red. .............. 100 .. &t 9] 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk, Rd. .... 100 98 101 
Metrupulitan Elec. Trame., Defd., 1,000,001-1, 514 ‚016... e 5 32 7,32 
5 per cent. Cum. Pref., 500,001-1,000,000. . ..... e. 12 27/32 31/32 
т cent, Deb. Stock, Көй..................... 100 . 96 : 
Milwaukee Electric Rail and 100 5 per 208 yr Cons. 
Mort Bonds, 1926, 1-5,500 aud 7,001-8,000............ $1,000 . 105-107 
Montreal] Street Rail, Sterling 5 per ets (Mort.) Deb., 
ІОВ DOO uus see Sa oH DUE y FO sid оа 100 . 105107 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 . 105-106 
New General Traction, 6 per cent. ‘Cum. Pret., 1-10,000 = 
34.001+74;000 оо ß rr dag RR sa ERE SES es 192 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 .. 12 
— 5 percent Cum Pref. .......................... 10 9 
Perth Elec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 = 102 10. 
Potteries Elec.ric Traction, Ordinary, 20.001 -40,000........ 10 . 6-7 
—— — 5 per cent. Cum. Pref., Ec а „ 10 „ (-8 
—— 4 per cent. Debenture Stock k o eese esee ec 102) aw 984-103 
Kleetrie Railways.— 
Centra! London, Ordinary 9999909 65 OF OF 06 no t6 t6 as оз оо ое њо ею 100 sm 80-82 
„ ; ————— æm 100 œ 97-80 
— deferred ........-. ы 100 — 70-75 
4 p.o. Deb. Stock (Frov, Reript Gta. fully pa'd)— 100 ы 105-107 zd 
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Name. 


City and 3 uth London, Consolidated Ordinary .......... 100 
—— — 4 percent. Debentaure Stock .................. 
—— b percent. Pref, Stock lll. 
— oo ae IL i 
— is : rr cesa ence IUD 

Liverpool Overhead, 5 per osut. Pref. C 
— e lia sey, 1-30,000........................-....... 10 
— — $ рэг coat Mortgage De bentures, Red., 1-1, 700 

Uaderground Glectric Ballways of London, 5 per cent. 

Profit-Sharing 3ecared Notes ........................ — 

Waterloo and City, Ordinary ..........................., 100 


eee eee „ee „„ „e „„es 


Telephones. — 
National Telephone, Preferred ........................-. 100 


Deferred Stock 


Name 


—— 4 per cent. Deh. Ste ck, Red. 


Oriental Telephone and Electrico Com 
— 6 percent. Cum Pref. ...... 


6 per cent. Cum. First Pei. . 
—— 6 per cent. Oum. Second Prei. ecc ce 
——— D per cent. Non. Cum. Third Pret.......... 
—— 34 per cent. Leb. Stock, Red. „66 56566 „„ „„ 


„ „„ „6% „„ „„ „%% „ „% „%%% оо 


рапу ............... Л 


Last price 


£ 
109 111 


— Mts 


15/617 6 
"aM 5 10 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Returns for Increase oe 
week. decrease. 
Line. 
Current 
Boding | 1967 | 1905 Week. roas 
o 
Aberdeen Corporation ..........|Јап 25| 1.18109, |+ 


Аут ОогроғаЙоа ................| , 26 152 175 |- 


Baker Street an 1 Waterloo Ry. ы „„ 2 
Birkenhead C orp ration ........ " 21 8:8 9и j|- 


FF ш 25 M | вз |+ 63 
ͤ Т Т ү 

Bolton Corporation n:e н 1.4% 148 se 
Bradtord Corporation . . .. n 2 9| we | = 1D 
Bristol Tramway Company...... „ 2 18 1. f а 
Burton Oorporatlloen . 4, 27 2*2 260 — 23 
Oardiff Corporation ............/ = — — — 
Qarllsle Tramways Company ....| » 25) 6,405 , 8 — 38! 
Olty and South London Raliway.| „ 16 8 10 |+ б, 


Cork B. T. aud L Company... 2! 386 393 | - 
Darwen Corporation ............ „ 25 22)| 2n|- M 
Dover eo. “„ „ 25 119 165 | - 
Dublin and Lucan Electric Ry. „, 25 79 87 |- 
Dublin U. T. ......- , 25 4.341 4953 |- 25 
Dundee City Tramways .. .....| ., 25 9:5 эл |+ 4% 
Bast Ham Corporation ......... Ри 26 721 73! | 70 
Glasgow Cor poration............ 26 | 15.715 | 5160 | e t5) 
Glonoester Oneporation ere ere x 25 203 ¿03 | - 

E N., Рісса у, ani Promptoa.| , 26 503 — — 
alifar Corporation ............ — — —. = 
Huddersfield Corporation ......| , £6| 1.297 | 125 |+ 33 

Hull Corporation ........ . „„ 26 2.151] 2145 | + 
Шота Corpor tion..............| = — — — 
Ilkeston Corporation......... ed Gene 110 15 * 
Kirkoaldy Car poratiou SG RUNE V ЧИР Dec. 18 251 20›|+ 33 
hire Unite! Tramways .. Ja». 25 929 751 | + 251 
Lasas Core V „ 25 5593 | 5 173 |+ 140 
Leicester Corporation ..........| „ 20| 180 | 19)! | - 88 
Liverpool Corporation .......... 19 | 10577 | 1024 | + 563 
Liverpool Overhead Ballway .... Е 27 1300 | 1293 [| - V 
London County Connell ........ „ 19| 26 567 | 11.459. |, 15.128 
Lowestoft Corporation .......... — — — == 
Maldetone Corp ration ........ — — — — 
Manchester Corporation ........ „ 26 | 12535 12.0 6 ＋ 4 
Metropolltan District Ваау... „, 27 7,96 8,105 ! = 19/ 
- СЯ = 3 
Metropolitan Ballway.......... „ 27 | 15,103 | 15.612 1,5 
Nelson Corporation ............ 26 119 l'2 | + 
N —— Corporation.. i 26| 3,692 | 368 |+ 6 
Newport (Mon.) Corporation....| „ 25 §24 3 sm 
Oldham Corporation ..... re — — — — 
Portsmouth Corporation „ | 1.271 1,363 |- 139 
Reading Corporation............| » 21 50 514 


Rochdale Corporation ..........| », 1? 958 805 | + 15 


Rotherham Corporation ........| — — = — 


Salford ration „ 28 3,841 | 4030 — 189 
Scarborough Tramways Co. ....| — — x гең 
Sheffield Corporation „, 27 4915 | 4.934 + 


Southampton Corporation. . , 23| 751 873 |- 


Southend-on-Sea Corporation....| , 25 221 245 |- 
Stockport Corporation ..........| — — = — 


nderiand Corporation ........ 22 
taion Corporation .......... 5 23 18 157 


Warrington Corporation — = ЭЩ РЕЧ 


Corporation ........| , 24| 19% 
Vett оа о Coeporation .... "E. 721 691 


ө Iucluding steam trains 


t And 98 mile of laterlacing track, 


+ 1,822 


Miles of 


single track 


open. 


25 
oii 


+ 88 383 | 25-53 


= 51 3181 
— 2 us 


+ 117| +18282 
+ 2 


— 2 a 
+ 2820 | 24 24 
+ 3,635 | 174 | VU, 
+ 9 | 16| 16, 
+ 7,216 | 43 42 
T10,.45 |1741 |1741 
«725! | 95 95 
- 1,43 9) 84 
= Sl | Sl 
— 40 41 
- &9 84 84 
= 32 62 |132 `46 
- 8 85| 85 
= 215) 6 6 
+ 244 | ó 64 
= 8 8 
- 101 15 1 
+ ат TÉ 1% 
+ 1,122 4 
— i 84 hi 
+ 68 | 48, | 48, 
4 ^215 | 22 21 
' 509) 14 | M 
43.71 794 | 19 
- 643 is 15! 
= E. 9 
+ 5,695 34 x 
+ 4,037 | 2% 26 
= 10) | 10j 
t 621 9 9 
= 74 | 7 
+ 775 | 37 
| 42 | 43 
+ 1.21 101 | 194 
143702193 93 
x 6 6 
= 3 2 
+ 42,62) | 143 | 149 
— 1.13 234 24 
+ 679 2% 21 
111.575 80 50 
T1709 | 15! 15, 
= 37 54 
t 637 23] 28 
+ 405 335 351 
= al 29 | 21 2) 
= 94| 94 
+ 6,09. | 707 | 703 
= 41 4 
+16,39 | 3849 | 34 
+ 185 | 18 | 18 
+ 1,00. 9 9 
- 25 25 
a) | 20 
42 43 
3 + 1,859 1185 15 
147 4-7 
+ 1,918 | 20 <0 
а Train mile, 


£ 
May 51 64,071 
„ 15} 14,528 


March 51| 55,086 


» 31 17,155 
› 25| 48,875 


27 31 — 
Deo. 31| 51,846 


March 51 95,766 
„ 31 55,276 


»» 510350, 085 
31| 50,339 


Deo. 51/259,799 
March 31| 57 932 


oe 51 17,950 
% 31/118. 209 


Deo. 51| 10,713 


97 U 
oo 31 — 
March 51 10,588 


Dec. 31| 24,895 
Maron 31 — 


», 31 11.250 
Deo. 5 | 6.558 
„ 31257, 489 


Мау 15 50,151 
March 31| 56,652 


Мау 51/756,480 
March 51| 15,966 


„ 3.| 74,019 
„ 369.38 


on 51 112,651 


LE 
May 15| 11,586 


March 25|198,253 
Dec. 31| 26,01) 


s» 51|%47,625 
June 30| 81,302 


Sept. 30 14,611 


March 31) 4,740 
„ 31 S1, 9565 


4 310 6359 
i 31 197,819 


„ 31] 30,356 
oe 25 65.553 


„ 51! 95,702 
5| — 
„ Stl 14,881 
ve 51! 25,569 


„ 51814,11 
„ 25 240,565 
„ 31| 39,365 


"E = 
oe 31 $3,550 


„ 9| 64,858 
» SU 4937 


„ө SU 38,768 
„ 531! 17,057 


„ 8 — 
i ali 41,90 


b Pee mile of single brack, 


Acoounts for past year. 
| Passengers | Oar miles 
carri run. 
15,530,361 | 1,579,785 

3,316,380 | 555, 
11,165,531 | 1,309,903 
4,709,798 | 266,586 
8,661,720 | 986,953 
2,325,677 | 579,264 
20,205,196 | 2,161,130 

10,058,288 | 1,121, 
47,108,000 | 5,053,292 
11,321,160 | 1152828 
15,512,373 | 6,127,136 
11,032,704 1,197,774 
3,878,269 | 454,082 
24,134,563 | 2,770,049 
2,935,002 | 559,756 
44,875,547 | 1,281 214 

2.457 555 330,78 

5,814,376 | 882,256 
2,855,800 | 284,343 
402.511 | 110,738 
50,050,949 | 7,077,572 
3,085,594 | 1.005.911 
13,689,658 | 365.816 
195,767,519 17.9485. 505 
3,902,077 | "65 595 
17,849,642 | 1,540,707 
12,858,150 1.666.262 
47,102,921 | 2,910,698 
3,626,658 | 419,800 
64,223,666 | 7,121,038 
12.039.252 | 1,229,507 
(16,642,665 12,166,419 
11,171,855 | 1,024,275 
3,128,867 | 559,435 
850,121 | 112,227 
126,900,875 14,123,124 
1,972,647 | 206558 
43,069,934 | 4,386,152 
7,252 535 | 783,435 
13,466,845 | 1,504,740 
19,625,529 | 197,499 
2.837,110 | 386,547 

5.851.472 | 
39,215,560 | 4,884,590 
65,952,283 | 6,049 899 
9,294,771 | 1,108,369 

6,766,031 1.027,73 

15,364,463 | 1,495,685 
1.518.757 103.751 
7,412,881 | 778,86) 
4,418,225 | 403.363 
15,773,742 | 1,857.15 
8: 47,065 | 952,538 


AHaH-yoars figures, 


© 


82 


-— С) wo 
$e she py! 


oO = 


10-5821 2,062 


EN 
3! 


137 
5,87 7-FA 


Dou le track. 


— . — 


= — — — — — — — 


cables owing to bad insulation. Tbe result is that the 
negative becomes clean copper, and is surrounded with 
һа, des of hydrogen gas: what then was at first littlo 
more than a flaw soon offers passage to a considerable 
leak ire current. It would be of interest to know which 
sie shows the most faults: in the opinion of the writer 
the breakdowns will be found to occur most frequently on 
the negative side, As so few lighting and power mains 
are insulated with guttapercha, an experience with this 
medum as an insulator is worth noting. In a somewhat 
s milar case it was the negative main thut usually provided 
the fa its. — M. M. 


Answer to No. 932 (awarded os. ).—'T ho. reason tho 
unsound: cable breaks down whon used with continuous 
eurent is probably due to the effects of electrolytic action. 
Ic is a well-known fact that the cable connected to the 
negative pole of a continuous-current system always 
deteriorates in insulation resistance, while the positively- 
eomected cable always tends to improve in insulation 
restance. In other words, the negative conductor attracts 
mature and the positive conductor repels moisture, so 
tha“ in tbe case of a three-wire network triple-concentric 
calies are often used, the inner сого being the negative 
ре, tho intermediate being the positive, and the outer the 
neutral or earthed conductor. Nou, in an alternating- 
current circuit the electrolvtie action is considerably less 
than that in a continuous current circuit, and is very often 
vou ilered as non-existent when considering high-periodicity 
stems Henere the cable in question, though useless with 
continuous current, can still be almost workable with alter- 
na'ng current at low pressures and fairly high perio:lieities. 
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Ап experiment showing a curious effect obtained with 
coutinuous current will perhaps not be amiss here, and 
perhaps may throw a little more light on the phenomenon 
ient ioned in question. Fig. 1 shows the general arrange- 
ment of experiment, and was demonstrated by Prof. Forbes 
tothe Royal [Institution of Great Britain in 1895. A isa 
„neee class trough filled with pure distilled water; B із a 
даке bah, open at the top and open at the bottom, with 
a eese of cotton wick coming through the nirrow neck- 
ba opum at the bottom of the bulb, a piece of wick is 
‘ow lap in the bulb, and a short end is projecting into 
the Бри below. High-pressure continuous current is 
tuacu to the water outside by one terminal, the other 
ternunal being in the water inside the balb. When the 
current is passed in one direction or the other, the cotton 
viwa will move out of the bulb or be retracted into the 
hall. At tbe same time as the wick is moving in опе 
direction the water is moving in tho opposite direction. 
Tbe exp'anation of this is that it is probably due to the 
tame phenomena as electrical endosmose. If you have a 
vessel of liquid with a septum of porous material, the 
‘erminals of a battery being immersed in the two compart 
ments, there is an action ‘vhich tends to draw the liquid 
thruigh the septum, it being probably a mutual action 
b.twecn the porous material and the water. -W. А. A. 


Anucer to No. 95? (awarded 5s.).—-Perhaps a revision 
vÍ ne of the properties of guttapercha will be helpful in 
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considering this question. In the first place, guttapercha 
is only suitable for insulating purposes when it is not 
exposed to the air, or even light. When exposed to air, 
guttapercha quickly deteriorates, and especially if the air 
is at all dry ; under such conditions it cracks, and, of course, 
this is quite sufficient to cause a breakdown.  Guttapercha 
softens appreciably with a small increase of temperature. 
The extensive use of guttapercha in submarine cables is 
conclusive proof of the high value of this material when not 
exposed to the surrounding air. When used for such work 
as submarine cables guttapercha is practically imperisbable. 

Returning to the ques' ion, the reason for the breaking 
down of tho insulation is probably due to the relative 
heating effects of the two currents. Now, in this case, 
direct current is used to supply the day load, which we 
will assume is half of the evening load, which is supplied 
alternating current. Now, remembering that the beating 
effect of an electric current is proportional to the current 
squared, it will be obvious that the heating effect of the 
direct current load will only be a quarter of that of the 
alternating-current load, and it is just possible that the 
heating effect of the direct current is too small to prevent 
the guttapercha from cracking, but that the alternating- 
current heating effect, being four times as great, is sufficient 
to soften and so close the cracks in the guttapercba, thus 
preventing a breakdown when alternating current is being 
used. W. A. Р. 


Answer lo No, 9.32 (awarded 55. ). —The fact that rubber- 
insulated mains should behave in this apparently con- 
tradictory manner is no new one Tbat continuous current 
should break down the insulation when it successfully 
resists alternating current of a like potential can be 
explained. The great trouble which has been experienced 
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by engincers with rubber-iusulated cables on coutinuous- 
current supply has been electrolysis. Wherever there bas 
been tho slightest suspicion of dampness there in time have 
thoso well-known green patches of sulphate made their 
appearance, and, if not found in time, resulting either in a 
bad earth or else a cessation of supply. I had a great deal of 
trouble of this kind in several largo blocks of flats supplied 
through % rubber services taken through brick walls 
and. window frames: in the first instance through com 

pipes and tho plain wood in tbe latter. In each case the 
services were eaten through just at the point of entry, as 
shown at A А in Fig. 1. ‘The noticeable thing about 


this is, however, the fact that, although the pipes 
extended an extra inch cach side of the wall, the 
cable always sulphated through just at tbe brick 


level, which I attributed to the dampness on the brick 
surface acting as the electrolyte. Well, with about 300 of 
these services in use we won'd have, perhaps, six sulphated 
through per week. About two years ago, however, the 
system of supply was changed to alternating current, with 
tho result that not a single case of burnt-out service has 
occurred since. I notice, too, that the load is lighter with 
the continuous current than the alternating. Now, this 
might give us another solution, fur with tho alternating 
current on the load is, perhaps, sufficient to keep the mains 
at such a temperature as to dry out any moisture which 
might be attacking the insulation, whereas if the con- 
tinuous-current load has not a sufficient current density in 
the main to warm it up, it would allow the dampness to 
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creep, and finally the insulation to break down. Finally, 
you might attribute this peculiar breakdown to a coinci- 
dence. The main may have been gradually deteriorating, 
until at last the insulation gave way, and the fact that 1t 
happened to be continuous current on the line at the time 
was just a matter of luck.—E. A. P. 


Answer to No. 932 (awarded 6s.).—A similar case has 
come within the experience of the writer. A large firm 
had their premises wired for lighting and power with low- 
class insulated wire run in screwed tubing. During the 
week their own private plant supplied the light and power 
required, but the supply was obtained from the corporation 
mains during the week-end. Only a few lights were 
required during this period, and their own plant could be 
shut down, thus doing away with the necessity for atten- 
dants being on duty. It was noticed that regularly every 
week-end the insulation on some circuit broke down and 
fuses blew. This appeared rather curious, as the firm's 
private plant gave the same pressure as the supply mains, 
and the voltage did not vary much in cither case. Both 
private and publie supplies were continuous current. The 
cause of the breakdowns undoubtedly was because the 
corporation supply was on the thrce-wire system with the 
neutral earthed. The private supply was a two-wire 
system with neither main earthed, and, consequently, there 
was less strain on the insulation of the wiring whilst 
running with their own plant. 

Consider badly insulated mains either laid in the ground 
or carried above ground in steel tubing or protected by 
lead covering, and supplied with either alternating or con- 
tinuous current, the system not being earthed anywhere. 
Provided there is no leakage in the circuit, there will 
be very little tendency for the insulation to break down 
except between mains, causing & short-circuit. If one of 
tbe mains is either accidentally or intentionally earthed, & 
strain is thrown on the insulation of the other main, and if 
this is defective, there will be an earth leakage current, and 
probably the fuses will blow, cutting off the supply. The 
writer feels confident that if the case is investigated, it will 
be found that when the mains are supplied with continuous 
current there is an earth somewhere in the circuit that is 
out of circuit when the alternating supply is working. 
Some underground mains were laid by the writer some 
years ago with great care. In a short time leaks began to 
develop on one cable, until finally overhead conductors 
were resorted to. Each time the ground was opened up to 
repair the fault the interior of the cable was found to be 
saturated with moisture, although the surrounding ground 
was dry. This effect was evidently due to “osmosis,” and 
the moisture must have been drawn in at the ends of the 
This curious effect may have some bearing on the 
particular case under discussion.— RESEARCH. 

Question No. 933. —Four rotating-magmet three-phase alternators are 
excited from rope-driven exciters. It is desired, for special 
reasons, to excite one machine from a steam-driven exciter, by 
special connections, the armature of the rope-driven exciter being 
short-circuited: Is it necessary for the exciting current from the 
steani-driven exciter to flow the same way round the magnet 
poles as before, or is it immaterial? The alternator which is 
excited from the steam exciter is to be synchronised, and to 
work in parallel with the other three machines. ; 

Answer іо No. 933 (awarded 5s. ).—With all alternators 
of any description which are synchronised on to a circuit 
it is immaterial which way the exciting current flows 
round the field coils, whether these are of the stationary 
or revolving type. A consideration of what takes place 
when a machine is paralleled with another machine will no 
doubt make this clear to “J. W. A.“ In the first place, 
the machine has to be run up to speed to obtain the same 
periodicity -i. e., alternations per second—as the circuit or 
"bus bars to which the machine is to be paralleled. Let the 
thick line in Fig. 1 represent the ‘bus-bar circuit, the 
periodicity of which does not concern us in this case ; 
the curve above the horizontal line represents the positive 
value of the current, and the curve below the line the 
negative value of the current. If now the incoming 
machine is run up to the proper speed the periodicity will 
be the same as the 'bus-bar circuit, and is represented by 
the dotted line, which, however, is shown 90deg. out of 
phase—that is, entirely opposite in polarity to the 'bus-bar 
circuit—this condition of affairs being shown by the syn- 
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chronising lamp being out, or by the voltmeter needle being 
at zero. If now we hi htly alter the speed on theincoming 
machine, we shall then have the positive and negative values 
more in “phase” with the main circuit, and by suitably adjust- 
ing the speed the maximum values of the incoming machine 
can be brought into “ phase" with the maximum values of 
the main circuit, when the machine can be safely switched on 
to the ’bus bars. The alteration in speed necessary to bringthe 
machines into “ phase” is extremely small, as will be shown 
on referring to Fig. 2, depending, of course, on the number 
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of poles on the field magnets. Assuming the two machines 
to be exactly alike—say with 12 poles—coil A represents 
the position of a coil on the machine connected to the 'bus 
bars, and coil B the position of a coil on the incoming 
machine, the currents iu the two coils being in the opposite 
direction to each other. If, now, by moving the coil B 
30deg. forward or backward, the currents will be in the 
same direction in the two coils, and, therefore, in “ phase." 


On reading “J. W. A.’s” question further, I take it that 
the rope-driven exciter is to be cut out of circuit, as it 
seems to me hard on the exciter that it should be short- 
circuited.—C. W. S. 


Answer to No. 9.5. (awarded бз. ).—The effect of reversing 
the directing of the exciting current round the magnet 
eoils may be considered as two-fold. (1) The first time 
the reversed exciting current is put on, the flux will be 
reduced by the residual field from the previous excita- 
tions in the correct direction. The amount of the 
reduction will depend upon the material employed in the 
magnetic circuit, but in any case it will be practically 
small enough to be entirely neglected. (2) Reversal of the 
exciting current will make all north poles into south poles, 
and vice versa, 

Now, if the prime movers be turbines, or any other type 
in which the turning moment does not vary during each 
revolution, this will have no effect, but if they be 
reciprocating engines, in which the turning moment does 
vary, the reversal of the poles will take effect as follows. 
In cases where engines of a similar design, etc., are 
employed for driving alternators, it is usual not only to 
obtain electrical synchronism, but also synchronism of the 
engine cranks. Now, previous to reversal of the exciting 
eurrent of the one machine it was possible to obtain this 
exactly, but because of reversal, when the cranks are in 
synchronism, the one alternator is 180deg (electrical) out, 
or, in other words, for electrical synchronism the cranks of 
the one alternator differ by at lease one pole-pitch from 
the remaining three engines. Such a state of affairs will, 
therefore, cause a difference of speed to exist between this 
and the other machines at certain points of the stroke, andi 
thus, when such occurs, circulating currents will flow 
between the one machine and the rest. This will be 
affected by the variation of turning moment, and also by 
the number of poles on the alternator being greater the 
fewer the number of poles.—J. G. 


[Other replies to Question No 933 will be given in our 
next issue.—Ep. E. E.] 


TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


И tbou hast kr owledge, let others light their candle at it. 


QUESTIONS. 


1] Describe, with connection diagram, the Ward-Leonard system of 
printing pres control. Has this method any special advantages, 
and, if мо, what are they !—G. R. D. 

2:2. A lO.h p., two-pole, 480-volt, direct-current shunt motor is 
found to run at 15 per cent. above its marked speed ut no load, 
with brushes correctly placed. When driving a dynamo running 
in parallel with a large supply system, the speed falls ш аз 
usual trom light load to half load, e ix stable. Above half load 
the conditions become unstable, and the very slightest additional 
inad applied, by strengthening ever во little the dynamo field, 
causes the motor to increase its speed, and at the same time, of 
course, rapidly pick up load, like a reversed compound motor, 
taking 30 h.p. in about five seconds’ time, when it is cleared by 
ма fuses blowing. The load itself is perfectly stable, as other 
motors deal with it perfectly. The insulation of armature and 
pad is good, commutation is satisfactory, aud the various losses 
are normal. What is the cause of this behaviour, and how would 
уез detect and remedy it —E. FAwssetr. 


ANSWERS. 


„» №. . — Four rotating- magnet three-phase alternators are 
"хее from rue - driven exciters, It is desired, for special 
masona, to excite one machine from a steam-driven exciter, by 
ела! connections, the armature of the rohe, driven exciter being 
short-cireuited. Is it necessary for the exciting current from the 
stean driven exciter to Пом the same way round the magnet 
jules as before, or is it immaterial’ The alternator which is 
„cite from the steam exciter is to be synchronised, and to 
work in parallel with the other three machines. 


Erg Answer to No. 933 (awarded IS.). It is not 
necessary that the current should circulate round the 


magnet coils in the same direction in the above cases. The 
exception to this ia. however, when two alternators are 
rigidly coupled together from one engine and are to be run 
in parallel. A reversal of the field of onc machine would 
not permit the two machines to be paralleled, since the 
voltages would always be 180deg. out of phase. However, 
we may safely consider that each of the above alternators 
has its own engine. The principal conditions to be satisfied 
for the parallel working of alternators are: (1) the voltage 
and frequency of each machine must be the same: (2) the 
two machines must be in phase; and (3) for polyphase 
machines the rotation of the phases of each machine must 
be in the same order. Considering the case of the four 
machines described above, the first condition is already 
satisfied in each case, and it remains, therefore, to show that 
eonditions (2) and (3) can also be satisfied. 

The sketches in Figs. 1 and 3 represent the simplest case 
uf a four-pole, three-phase alternator having one slot per 
pole per pbase. The winding in each case is identical, and 
also the position of the field, but in Fig. 1 a north pole is 
supposed to be passing through a vertical diameter, while 
in Fig. З a south pole occupies this position at the same 
instant. The direction of the E. M. F. induced in the con- 
ductors by the rotation of the field is represented by dots 
and crosses, while the pbase relations are represented by 
the sine curves of Figs. 2 and 4. Thus, at the instant 
shown in Fig. 1, the E.M.F. of phase A has its maximum 
positive value, while that of phases B and C is negative, 
eacb baving a value one-half of the maximum. It will be 
observed the maximum value of the E. M. F. of phases 
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A, B, C occurs in succession and in the order named. II, 
however, the direction of rotation is oppoeite to that shown 
the maximum value of the E.M.F. of each phase will be in 
the order А, C, B. 

Referring to Fig. 5, in which the polarity of the field 
magnets has been reversed, we may suppose this to be the 
alternator excited from the steam-driven exciter; and, 
Fig. 1, the alternator excited from its rope-driven exciter. 


1900. 


e = е 
277. 


Fic. 2. 


It is desired to run these machines in parallel. From an 
inspection of Fig. 4 it is observed that the phase rotation 
is in the order A, B, C—t.c., in the same order as Fig. 2— 
which refers to the alternator with rope-driven exciter. 
Consequently, condition (3) given above is satisfied. Com- 
paring Fig. 4 with Fig 2, we also observe that the E.M.F. 
of phase А (and also that of the other phases) is 180deg., 
or one-half of a period out of phase with the E. M.F. curve 
of phase A in Fig. 2, for the positions of the fields as 
shown in Figs. 1 and 3. Now, a similar effect occurs in 
all synchronising operations, and, consequently, this 
machine can be synchronised and run in parallel with the 
other alternators, the machine being brought into phase 
and synchronised in the usual way. 


Fic. 


There is, therefore, no necessity (as far as the operation 
of thc alternator is concerned) to ascertain whether the 
current circulates in the same way round the magnet coils 
when running under the conditions before-mentioned. Of 
course, if this machine is provided with a field ammeter 
of the electromagnetic type, this instrument will show a 
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negative reading if the polarity of the field is reversed.— 
MONOPHASE. 


Answer lo No. 9-33 (awarded 7s. 64. ).—There is one part 
of this question which is not quite clear—that is, the 
explanation of the new method of excitation. Although 
it does not affect the question much, I assume that the 
ropes have been taken off exciter pulley, leads to rheostat 
on switchboard panel have been utilised to convey the new 
supply for excitation, and exciter terminals have been 
short-circuited to prevent exciting current from passing 
through brushes and armature. It is immatcrial which 
way the current flows round the alternator poles, and 
the alternator can be synchronised with the others, no 
matter which way the current Hows round. ‘This is very 
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easily explained. Suppose two of the alternators are running 
in parallel on bus bars, and we switch one of them out, 
and reverse its field, during which time the two machines 
have kept mechanically in step. On looking at our 
lamps or voltmeter, we now find that the alternator is 
dead out of phase with the other. We accordingly speed 
up or down our driving engine in order to slip a pole, and 
then let engine resume the “in-step” speed we had before. 
Let а in Fig. 1 represent the instantaneous relative posi- 
tions of two poles to an armature coil in both machines 
when running in synchronism. Now, the field of the 
second machine is reversed, and b gives the instantaneous 
position of armature coil, which is the same as the instan- 
taneous position (mechanically) of first machine, but 
180deg. out electrically. Moving the poles of second 
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machine through 180deg. brings the instantaneous positions 
the same electrically for both machines, which is done by 
inereasing or decreasing the speed of the alternator until 
it slips that amount and then resuming synchronous speed. 
The two alternators are now in phase.—J, R. S. 


(Question Хо. 93.4. —A centrifugal pump lifts water from a well a height 
of 19ft. from the surface of water to the centre of punip, and 
delivers it into a tank 11ft. abovethe pump. The pump is driven 
by a shunt-wound direct-current electric motor. During a rainy 
season the water rose 10ft. in the well, when the load on the 
motor increased until the armature was burnt out. The armature 
was repaired, and the same thing happened oyain. The spare 
armature was then put in, but would not take the load (without 
overheating) until the water had fallen to its usual level. What 
is the reason for this, and what is the best and cheapest remedy ? 


Answer to No. 934 (awarded 7s. 6d.).—In the figure is 
shown the nature of the characteristic curve of the centri- 
fugal pump corresponding to speeds S, and S,. The 
ordinates represent the head, including friction losses, 
against which the pump works, and the absciss@ the quantities 
of water delivered. It is well known that corresponding 
to a given head, H, there may be two quantities of water 
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which the pump may deliver, such as Q, and Q,. The 
effect of a change in Н upon the discharge depends upon 
whether the pump is working on the ascending or descending 
part of the curve. For instance, if ©), is delivered against 
Н at a speed S, апа H diminishes to Л, the discharge will 
fall off from OQ, to O /i. On the other hand, if Q, is 
delivered, this will be increased to O 4, It is not 
improbable, therefore, that the effect of the rising of the 
water in the well is to increase the discharge to such an 
extent as to overload the motor. If the discharge, for 
instance, increases from О Q, to О / the former discharge 


may be obtained by reducing the speed to S,; it will be 
noticed that the curve S, cuts the ordinate at Q, at a 
height A. To enable the pump to work under the different 
conditions, its speed should be regulated, which may be 
done by means of an adjustable resistance in the armature 
circuit if shunt regulation cannot be resorted to. The 
current to the motor should be passed through an ammeter, 
and the resistance adjusted according to the reading of this 
meter. To prevent the current from accidentally rising 
above the maximum permissible, an overload release should 
be fixed.—H. J. W. 


Answer to No. 984 (awarded 7s, 6d.).—This trouble 
must be either due to a fault in the motor or to one in the 
pump. Now, from the question it would not appear to be 
the motor at fault, because, when the water-level had fallen 
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again, the armature took the load in the usual way, quite 
safely. From the fact that the motor is sbunt wound, we 
see that no increase of load would put up the speed (and so 
automaticall increase the load still further) We are, 
therefore, forced to look for the reason for the overload in 
the pump itself, or in the altered external conditions. Now, 
the total lift on the pump, excluding friction, is 19ft. + 11ft. 
= 30ft. normally, and it falls 100. —2.., to 20ft. lift —then 
the load increases to such an extent as to burn out the 
armature. Now if we examine curves of the performance 
of a centrifugal pump running at constant speed, such as 
those given in Fig 1, we see at once that the motor will be 
overloaded if the head should drop to any extent. Referring 
to the figure, it will be seen how the brake horsepower 
required increases when the head decreases, and, at the 
same time, the efficiency also drops. Now, the brake horse- 
power increases because of the drop in efficiency, and the 
efficiency falls оп account of the greatly increased friction 
in the pipes, etc., caused by the larger volume of water 
passing at the lower head. This loss is very nearly pro- 
portional to the square of the quantity passing. It follows, 
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then, that could the friction loss be kept constant at or 
after a certain height, then the brake horse-power required 
would show as a straight line. This is, however, not 
possible either theoretically or practically. The remedy 
for the trouble in this case is to lower the speed of the 
pump as the head decreases, and lower it to such an 
extent as to keep the load constant, and yet deliver 
the water required at the lower or decreased head. 
To do this, the best and cheapest way is to so arrange 
matters that the motor runs at the lowest speed required, 
and then that as the water drops in well the speed of the 


Birmingham Local Section.—This Local Section of 
the Institution of Electrical Engineers has decided upon 
an innovation for the present year which ought to prove 
successful. It is to partake of the nature of a dinner which 
will be held at the Grand Hotel, Birmingham, on Wednes- 
day, Feb. 27. 


Royal Institution.—A general monthly meeting of 
the members of the Royal Institution was held on Monday 
afternoon, the 4th inst., Sir James Crichton-Browne, M.D., 
F.RS., treasurer and vice-president, in the chair. Sir 
David Gill, K.C.B., Mr. S. A. Ionides, the Hon. George 
I'eel, and Mr. Н. M. Phipson were elected members. The 
special thanks of the members were returned to Dr. 
Ludwig Mond, F.R.S., for his donation of £300 and to 
Prof. Sir James Dewar, F.R.S., for his donation of £100 to 
the fund for the promotion of experimental research at low 
temperatures. 


Niagara Falls.—4A Canadian correspondent writes to 
the Times to say that the Canadian Minister of Justice will 
ask the Federal Parliament this session to pass a measure 
primarily intended to keep for Canada her share of the 
power of Niagara Falls, but covering similar cases through- 
out the Dominion. The Bill prohibits all export of 
electrical power without a licence from the Federal 
Government. The licence may be revoked on notice or 
at will if its conditions are not complied with. One of the 
conditions which the Government will be authorised to 
impose, is that only the surplus power sball be exported 
after Canadian customers are supplied to an extent and at 
prices which will be defined. Export duties will be autho- 
rised to the amount of 10dol. (£2) per horse-power on 
electrical energy, but licensees who fulfil the conditions 
laid down as to domestic supply may be exempted from 
these duties. The companies already producing power and 
gas will be given three months in which to comply with 
the law's provisions, but during that period the quantity 
exported at the time of the passing of the law is not to be 
increased. 


Water Power in India.—It is reported that an 
agreement between the Government of the Punjab on 
behalf of the Secretary of State for India in Council, 
and Major-General Beresford Lovett, C.S.L, Sir Thomas 
Higham, K.C LE, Mr. W. R. Shaw, and Mr. C. A. Carus- 
Wilson, the representatives of the Punjab Power Asso- 
ciation, has been ratified, and that the association intend 
to start work in connection with their concession very 
shortly The privileges conferred or covered by the con- 
cession are those of erecting two power-houses between the 
line of the Salampur auxiliary supply channel, and that of 
the Malikpur escape on the right bank of the Bari Doab 
Canal in the Gurdaspur district for the purpose of utilising 
the water power available from that canal in the generation 
of electrical energy. The concession also covers and autho- 
rises the construction of the necessary power channels for 
conveying to the power-houses from the canal a water 
supply of 1,200 cusecs, and for tailing this supply back 
into the canal and all subsidiary and incidental works con- 
sidered necessary to carry out thescheme. The concession 
does not confer any right or claim to the grant of any 
licence under the Indian Electricity Act, but the grantees 
are at perfect liberty to apply for such licences as they 
may require, the grant of which will be regulated by the 
usual rules. 


Spectrophotometers.—At a meeting of the Physical 
Society beld in London on Jan. 25, Mr. F. Twyman 
exhibited a spectrophotometer, and read a paper on 
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“Recent Improvements in Spectrophotometers.” 
paper deals with a form of Hiifner spectrophotometer 
designed in 1904, and consists of two parts—(a) the 
evaluation of the errors due to the polarisation produced 
by the dispersion prism and by the Hüfner rhomb which 
brings about the accurate juxtaposition of the two beams 
of light the intensities of which are to be compared, and 
the method by which in the recently constructed instru- 
ments it is arranged for these effects to neutralise one 
another; (b) the use of the instrument as a spectropolari- 
meter by placing in the space between the dispersing prism 
and the second Nicol the media whose optical rotations it 
is required to measure. 
author upon the ingenious method of getting rid of the 
errors due to the polarisation produced by the dispersion 
prism. А special piece of apparatus was usually employed 
for this purpose, but the author had achieved his object 
without this. 
through the prism before being separated the difficulty 
did not arise. 
error was altogether absent when the light traversed 
the prism first. 
Tarrant exhibited some photographs of electric sparks. 
The photographs were of positive and negative sparks and 
of discharges between parallel wires obtained by means of 
an induction coil and a Tesla transformer. 


ee m 


The 


Mr. Milne congratulated the 


Mr. Selby said that when the light went 
Mr. Twyman said he did not think the 


At the same meeting, Mr. K. J. 


High-Tension Insulators.—In our issue of Jan. 25 


we described and illustrated the Baum high-tension insu- 
lator, which had been designed to resist high voltages and 
to operate in high weather without being liable to 
deterioration from accumulations of dust upon its surface. 
It now appears, from a letter of the inventor addressed to 


the American technical papers, that the drawing we pub- 


lished was made up two vears ago largely for the patent 
application. 


The accompanying drawing shows the insu- 
lator as recently designed. Instead of the insulator top 
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having projecting porcelain lugs around which go the bands 
securing the bushing, it is possible to use a metal ring 


cemented over the top of the insulator, the metal ring 
having projecting lugs for securing the bushing to the top 
of the insulator by means of the bands. When the line is 
first strung it may be threaded through the bushing as 
shown in the upper figure, but should an insulator be 
broken repairs may be made, as shown below, without 
cutting the line, if this is not desirable. Mr. Baum has 
worked out this design of insulator for an operating voltage 
of from 80,000 to 100,000 volts after an experience of 
several years with all kinds of insulators under all kinds of 
conditions. He believes that the design is logical, and one 
which would be arrived at by considering the subject from 
the mechanical as well as the electrical standpoint. It is 
the opinion of a large number of engineers that power will 
be transmitted within the next five years successfully at 
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100,000 volte, and Mr Baum believes the design given will 
operate at that voltage, except where fog conditions are 
extremely severe. It is hoped that the design offered will 
bring out other ideas on the matter. 


Lightning Effects on Telephone Poles. — In the 
National Telephone Journal for February there are some 
interesting particulars of the effects of lightning upon the 
outside equipment of the National Telephone Company 
which were observed in Nottingham last summer. The 
following is à noteworthy occurrence: During a heavy 
tbunderstorm last summer one of the company s poles, just 
erected, but carrying no wires, was struck by lightning. 
The earth wire, with the exception of about 8in. coiled 
round the pole near the top, had completely disappeared, 
and no trace of the staples which originally held the wire 
could be found. At the point where the staples had been 
fixed the pole was punctured as if by climbers, but the 
holes were bigger than those ordinarily made by climbers. 
A hole 2ft. deep was made in the ground where the earth- 
wire entered. "The hedge on the roadside, which was close 
to the pole, was badly scorched. The nails holding the 
roof on the pole were withdrawn to about half their length, 
but the roof was not damaged. The pole itself did not 
appear to be damaged otherwise than by the apparently 
sudden fusing of the staples. Three holes about 1ft. deep 
and 1ft. in diameter were made in the ground on the 
opposite side of the ordinary roadway of the pole. Another 
incident occurred during the building of the same route. 
About two miles of wire had been erected on the poles, 
and left dead on the insulators at one end. At the 
other end the wires came down from the pole in coils, which 
were hung on a wooden fence. When the men went to 
pick up the coils to proceed with the works, they received 
shocks similar to those from a Leyden jar discharge. The 
weather was cloudy and thundery, although no storm was 
taking place at the time. | 


Vertical Frequency Changer Set.—A vertical 
shaft frequency changer set, which has just been com- 
pleted at Schenectady, is reported by the Electrical World 
to be the first of its kind in the States, and probably in the 
world. The advantages of applying vertical turbo-generator 
principles to frequency changer sets have been found to 
have great weight in the larger capacities, and to avoid the 
mechanical difficulties involved in large size horizontal 
shaft frequency changer sets. Under the circumstances it 
is interesting to compare some of the teste, which show 
that the generator is suitable for a continuous output of 
2,667 kilovolt-amperes of 75 per cent. power factor without 
any part heating more than 40deg. above the surrounding 
air. At the full-load output of 2,000 kw. with unity power 
factor the efficiency of the set is 91 per cent., while at half 
load the efficiency is 85 per cent. The high efficiency of 
the vertical set at full load and remarkably high efficiency 
at half load are due in a good measure to the very low 
friction losses. The rise in potential of the generator when 
the load is thrown off, with unity power factor, is a trifle 
less than 6 per cent. Each of the new machines consists of 
а 10-pole, revolving-field, synchronous motor, operating at 
9,000 volts, 25 cycles, mounted on the same vertical shaft 
with a 24-pole, revolving-field generator, delivering current 
at 4,150 volts, 60 cycles. The entire weight of the revolv- 
ing parts floats on the oil film of a step bearing. One of 
the most interesting ways to bring out the advantages 
claimed for the vertical set is to compare a 2,000-kw. 
vertical frequency changer set with a 1,500-kw. set running 
at the same speed, but having a horizontal shaft. The 
comparison shows that the floor space occupied by the 
vertical set is 101 square feet, and by the horizontal 
188 square feet. The height of the former is 11Jft. 


without exciter and 14}ft. with exciter, and the latter 
111%. The vertical set weighs 165,000lb. without exciter, 
and the horizontal 165, 000lb. (total) the shaft for the 
former weighing 5, 900lb. and for the latter 9,100lb., and 
the mechanical parts weighing 29,0001}. and 49,0001b. 
respectively. It will be seen, therefore, that the vertical 
set is better proportioned, and that the electrical output 
per pound is greater for the vertical than for the horizontal 
set. Among the advantages claimed for the new type of 
frequency changer is that the rotor can be turned by hand 
as вооп as it is floated on its step bearing, and that there is 
no danger of the bearings wearing sufficiently to allow the 
field poles to strike the armature, as there would be in a 
horizontal machine. 


High-Power Lamps.—Mr. A. H. Bate opened a 
discussion on electric lighting at а recent meeting of the 
Birmingham Local Section which elicited some useful 
information as to the costs of running high-power lamps. 
Mr. Bate reviewed recent improvements in electric light- 
ing, and touched upon flame arc lamps, mercury-vapour 
lamps, and carbon and metallic incandescent lamps. With 
regard to tantalum lamps, he thought the uncertain resulte 
obtained from them were due to superimposed high 
frequency waves. This and other points were so exhaus- 
tively dealt with by Mr. Swinburne and those who took 
part in the discussion on his paper in London the other 
week, that we need not deal with them again. We should 
like, however, to refer to a table showing the complete 
costs for running some different forms of lamps, as prepared 
by Mr. A. Lindsay Forster. Mr. Forster wished to test 
the value of the mercury-vapour lamp by comparison with 
some lamp of which more is known. Не arranged to run 
two five-ampere single-enclosure arc lamps in a shop which is 
ordinarily lighted by mercury-vapour lamps. The positions 
of the ares were chosen so that the illumination should be 
similar in its distribution, but no ordinary observer could 
notice any difference between the two different lights. In 
the absence of a suitable instrument, he got three inde- 
pendent observers to say at what distances they could 
read a sample of small type, and in each case he found 
that they could see at a slightly greater distance 
with the mercury-vapour lamps. These lamps consumed 
about 5:5 amperes running two in series on 220 volts, so 
that the consumption of the arc lamps was 1:40 times as 
much. The watts per candle were 58. If the difference 
between the 5-ampere ares and the 3'5-ampere mercury 
tubes be as Mr. Forster’s rough tests suggest, then the 
advantage of the mereury light is that it requires only 
70 per cent. of the generator capacity required by the arc, 
and the advantage due to long running hours is very great 
owing to the absence of trimming of any sort. Mr. Forster 
presented a table comparing costs of flame arcs, ordinary 
ares, and mercury-vapour lamps running 1,000 hours on 
220 volts direct current. Taking four 9-ampere 17-hour 
"chemical" flame ares, consuming 2,000 units at 14d. 
(£12. 10s.), and allowing £4. 10s. for carbons, £2. 3s. 4d. 
wages (trimming), and £2. 8s. repairs, the cost per lamp 
worked out at £5. 85. ; four 7-ampere 40-hour magazine 
chemical carbon are lamps, consuming 1,650 units at 14d., 
and allowing 20s. for trimmers’ wages, 30s. carbons, and 
£3 repairs, cost £3. 19s. per lamp; single-enclosure arcs 
5-ampere 120-hour, cost £4. 1s. 9d.; and two mercury- 
vapour lamps, consuming 770 units and allowing £3. 1s. 
for renewals (1,500 hours) and 15s. for repairs, showed the 
cost to be £4. 6s. per lamp. The cost of a high-pressure 
gas lamp of 350 C. p., the gas costing 1s. 9d. per 1,000 cubic 
feet (including mantles, attendance, by-pass, ete.) per 
1,000 hours was £4. 6s. 3d. These figures were based 
partly on actual experience and partly on published data. 
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Electric Wiring Rules in Toronto.—The leading 
electrical firms in Toronto have adopted a new code of 
rules bearing on electric wiring with a view to better 
standardisation and reducing fire risks. These rules are 
embodied in a bulletin (No. 8) issued by the electrical 
department of the Canadian Fire Underwriters' Association, 
and are designed to meet not only modern requirements 
hit to prepare for what seems inevitable in Toronto 
namely, tbe increasing of the lighting voltage from what 
it is at present to 240-480-volt three-wire system. The 
committee state that, in anticipation of this increase in 
voltage, they desire to see adopted “new code standard 
cutouts equipped with approval enclosed fuses. This will 
mean, во far as the city of Toronto is concerned, the 
omplete discarding of all other styles of fuses. In factory 
work and other places where drop lights are to be used, 
the use of fused rosettes is to be entirely abandoned. 
"enerally speaking, the observance of the separation of 
wiring in. concealed work will have to be more carefully 
regarded, and while we will not expect the full 10in. 
м ееп wires of opposite polarity, we will expect that the 
wiring in such places will be more spread than it is at 
present, and that the running of wires underneath bath- 
rooms, where they are liable to come in close proximity to 
water-pipes, be carefully avoided." The foregoing require. 
ments are asked for immediately. The use of nails in con- 
nection with insulators is also to be discontinued, and the 
ulletin states that the committee expect that they will be 
~ecurely fastened with screws. The use of ordinary weather- 
proof wire is prohibited, and for all inside work, slow-burning 
weather-proof wire is to be used, except in damp places, in 
which locations improved rubber-covered wire may be used. 
Aerial service wires in pipe or otherwise must not be con- 
cealed in walls or partitions before entering cut-out and 
switch. All branch circuits of two wires from centre of 
distribution to lamps should consist of a black and a 
white core wire, being colours easily distinguished, the 
black wire being merely maintained as the neutral or 
grounding wire and the white for the positive, so that the 
mistake of placing the single-pole switch on the black wire 
may be avoided. In bathrooms, cellars, or any place 
where it 18 liable to be damp, or where a person is liable 
'o stand and touch wires, outlets should be on the ceiling. 
All electrical contractors should endeavour to keep the 
receptacles, sockets, and fixtures throughout an installa- 
ton polarised, so that the black or neutral wire shall be 
Aways on the shell side of the socket or lamp. Parties 
installing electric fixtures are strongly advised to have 
them thoroughly inspected, and contractors are urged and 
requested to pay particular attention to the making and 
finishing of joints under canopies. Special rules have also 
heen formed for other general electric work. 


Lightning Conductors. — There is a good deal of 
“epticism in this country as to the utility of lightning 
conductors, which even improvements in the copper and 
iron devices so long in use have failed to allay. Little 
wonder, then, that the endeavour to improve the methods 
of protecting buildings from the effects of lightning should 
not alone engage our attention, but the attempt should be 
male to introduce а protective device consisting of an 
element hitherto untried for that particular purpose. The 
auminium cell is looked upon as likely to prove most 
eective as a lightning conductor, and Mr. R. P. Jackson, 
in à paper recently read before the American Institute of 
Electrical Engineers, discussed in detail the possibility of 
aluminium in this direction. Now, the insulating property 
of fim formed on aluminium in various solutions is well 
known, but it has not a very high dielectric strength, and 


breaks at 120 volte. But other solutions, especially hydro- 


carbons of the aromatic series, are extremely useful. This 
film is very thin, comparable in dimensions to & wave- 
length of light; but in a suitable electrode will withstand 
a voltage of 380 to 400. Above this voltage the film will 
be perforated with small holes, letting а large current 
through, but resealing again as soon as the pressure is 
reduced. The equivalent spark-gap of such a cell is a 
function of its dimensions, and, says Mr. Jackson, it is a 
simple matter to make a unit for 10,000 volts which will 
have an equivalent gap representing 12,500 volts. If a 
gap which will also break at 12,500 volts be placed 
in series with the cell unit, the equivalent gap 
of the combination will be approximately 12,500 
volts. In other words, the severest discharge 
from a condenser representing several miles of line, 
and charged to 50,000 volts, will pass through the 
device without a potential of more than 12,500 volts 
existing over its terminal. Apparently this cell can be 
connected in series with a suitable gap between each linc 
and ground, and will suppress all abnormal rises of 
potential at that point. As to the kind of gap, a non- 
arcing multi-gap has been found very satisfactory, while 
a small horn gap seems to work nearly as well. The 
power current taken being less than one ampere, the arc 
rises a few inches on the horn, and goes out quietly. If 
further experience with the aluminium conductor proves it 
capable of all that is expected of it, it will be a valuable 
addition to lightning protective devices. It, however, 
remains to be seen how far this method of protection will 
fulfil its promise. Mr. Jackson has used it satisfactorily 
up to 40,000 volts, апа from the character of the device 
there seems to be no reason why it should not be equally 
satisfactory for 50,000 or even 60,000 volts. At any rate, 
we have the assurance of the author of tbe paper that the 
electrical characteristics of this device were ideal under 
test, but that there were many mechanical difficulties met 
with in makiug it in а form suitable for commercial use. 
Needless to say, efforts are being made to perfect every 
possible point in order to make the device fulfil its 
promises. 


Electric Traction. — Speaking at the half-yearly 
meeting of the London, Tilbury, and Southend Railway held 
last week, the chairman (Mr. A. L. Stride) is reported to 
have said, with reference to the proposed electrification of the 
company’s local lines, that “tLe cost of electric working was 
greater in comparison with steam working. At the present 
time the railway companies who had adopted it were very 
much disappointed, and were suffering very considerably 
from the results as compared with the estimates given to 
them and information vouchsafed by those who were sup- 
posed to know а great deal more about the matter Шап 
anybody in London. Every day, however, the cost of 
working electric traction was being reduced. It was not 
yet down to anything like the cost of steam traction, 
which could not be expected, as they were only in the 
experimental stage, through which many railway companies 
were passing. Since their last meeting the cost had been 
considerably reduced, but they were by no means out of 
the wood yet." We have never yet heard any expressions 
of disappointment from the railway companies who have 
adopted electric traction, and Mr. Stride surely does not 
intend his sweeping assertion to apply to the North- 
Eastern Railway Company (whose Newcastle-to-Tynemouth 
electrified line not only comes up to expectations, but, 
indeed, exceeds it), or to the Lancashire and Yorkshire 
Railway Company (who have only recently completed 
electric traction), or to the London and Brighton 
Railway (who are already talking of further elec- 
trification as far as Sydenham, before their 
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Vietoria-to- London Bridge line is completed). The 
Midland and London and North-Western Companies are 
following those examples of forethought and enterprise 
which Mr. Stride and his co-directors cannot have had in 
mind when they concluded that electric traction on railways 
had appeared before its time. Nor can the experiences of 
the London railways be said to justify such an assertion. 
The City and South London, the Central Railway, and the 
other tubes—new and old—are all enjoying a successful 
existence. The Great Western are converting some of their 
London lines. The District and Metropolitan, it should be 
remembered, have just undergone their complete conversion, 
so that time must be allowed to see what results will follow 
from their new state Then, again, these lines are not onlv 
heavily hit by competition from up-to-date electric tram- 
ways and fast motor omnibuses, but they have been further 
handicapped by their management displaying a rare quality 
of generosity in allowing the publie to travel at (in some 
cases) unreasonably low and unprofitable rates. Their 
balance-sheets do not in the least show that the costs of 
electric traction are so high as to render the latter method 
unfavourable in comparison with steam. Therefore, who 
can say, after all the necessary allowances have been 
made, that either the District or the Metropolitan have 
done badly, or that the future of either is other than 
bright? The electric working of main lines may not be 
possible to-day, but local electrification is now a fuit 
accompli. 


The Value of Specialisation.— The biennial dinner 
of the Sheffield Society of Engineers and Metallurgists, 
which was held on the 31st ult., was an extremely enjoy- 
able affair. But the function was more noteworthy for the 
pointed speeches that were made by distinguished guests 
after the repast. Sir Alexander Kennedy, Mr. R. A. 
Hadfield, Sir Charles Eliot, and, later, Mr. R. B. Haldane 
entertained the members to a feast of intellectual dishes. 
Sir Alexander was shocked to hear that Sheftield had not 
a larger proportion of members of the Institution of Civil 
Engineers, considering the vast number of engineers there 
were in the district, but the promise of Mr. W. F. Beard- 
shaw (president of the society) reassured him. Speaking 
of the institution of which he is to-day president, Sir 
Alexander Kennedy said 40 or 50 years ago the lustitution 
of Civil Engineers might be looked upon as somewhat 
exclusive. ‘To-day he hoped it might be considered to 
represent not only the civil branch of engineering, but 
those engaged in railways or guns, armour plates, or 
dynamos or docks. He said that the Institution of Civil 
Engineers welcomed nothing more heartily than societies 
like theirs. Mr. R. B. Haldane unexpectedly appeared on 
the scene later and delivered a speech on the value of 
universities. He touched upon an interesting point when 
he said that each of our modern universities should 
specialise in that branch of practical science with which 
the district in which it stands is concerned. For example. 
Shettield being in the very centre of the stecl industry, 
ought to have the pioneer steel school. That branch of 
applied science should rest there, and Sheffield ought to 
give the lead in the matter. Birmingham similarly 
should recognise that with its coal and iron industries 
its province should be to specialise in research work 
and teaching with regard to those industries. It is 
evident, apart from Mr. Haldane’s plea, that specialisa- 
tion must become a pronounced feature of the more 
modern universities, since the happy rapprochement between 
local manufacturers and the educational centres which 
cover their neighbourhood will inevitably lead to manu- 
facturers financially supporting colleges, so as to enable 
the latter to prepare young men to identify themselves 


with the industrics of the neighbourhood. This system 
has undoubted advantages, and deserves all the encourage- 
ment it isrecciving. But a certain element of danger lurks 
in over-specialisation. Some industries--—electrical engi- 
neering, for examples cannot by anv means be called 
localised industries, such as the coal, iron and stecl, textile, 
and shipbuilding trades. But electrical engineering, though 
it is no more the recognised industry of one district than 
of another, is of equal importance to all, and it cannot be 
relegated to a minor place in the curriculum of any 
university or college. Hence, however desirable it may 
be to encourage the teaching of certain industries in par- 
ticular districts, it must not be done at the expense of 
putting the more general into the shade. No doubt, in 
the course of time, specialisation will be carried on to such 
an extent that we will have certain recognised centres in 
this country for the teaching of clectrical engincering (or 
printing), while mining or metallurgical or other such 
colleges will give instruction in the application of electricity 
to their respective industries. 


Early Submarine Cables. -In the copy of the 
Illustrated London News bearing the date of July 12, 1862, 
we came across an article on the submarine cables patented 
by Mr. Hooper about half a century ago, which, at this 
remote date, affords interesting reading: “Mr. Hooper's 
cable is composed of the usual copper or other conductor 
insulated with indiarubber, which,” says the article in our 
contemporary, “is now generally admitted to be by far the 
best material on account of its high insulating quality, its 
low inductive capacity, and its being unaffected by the 
heat of tropical climates. The indiarubber, according to 
Mr. IIooper's patent, is applied either spirally or longi- 
tudinally, and subjected to heat in order to bring it into a 
homogeneous mass, for, whilst the ordinary mode of apply- 
ing heat to indiarubber tends to destroy it, by rendering it 
sticky and more susceptible of decay, Mr. Hooper's prin- 
ciple, on the contrary, tends to consolidate and preserve 
it—a most important object, seeing that without heat it is 
impossible to bring about a certainty of consolidation. 
Mr. Hooper, by enclosing the indiarubber-insulated wire 
within a jacket or coating of vulcanite or vulcanised 
indiarubber, effectually prevents its decomposition, as the 
indiarubber, after being consolidated under the vulcanised 
jacket, becomes firmer by time. The jacket of valcanite or 
vulcanised indiarubber serves another useful purpose: being 
one of the least porous substances known, it effectually 
prevents the insulating coating from absorbing water. To 
prevent the sulphur from the vulcanite or vulcanised indiz- 
rubber jacket penetrating to the insulating coating cf 
indiarubber, a separator is introduced, either of a chemical 
or mechanical nature, which confines the vulcanisation to 
the outer coating or jacket. The prevention of the india- 
rubber from change and securing its consolidation without 
involving the possibility of getting tacky are the great 
desiderata in applying it to the purposes of insulation: 
but not one of the witnesses examined before the Govern- 
ment committee of inquiry could assign a correct reason 
for this change. Mr. Newall, who described Mr. Hooper's 
cable, was the only one who could state the method of 
preventing such change. He observes ‘that heat can only 
be applied to the insulator through the medium of a jacket, 
and that jacket Mr. Hooper makes of vulcanised india- 
rubber.  Ancther feature of these cables is the protection 
of tke wires used for tensile strength from corrosion or 
oxidation. The naked iron or steel wires are found, when 
lifted a few months after submersion, to be completely 
destroyed, the guttapercha core being quite unprotected ; 
the chemical action arising from contact with certain 
geological strata or deposits, and sea-water, having com- 
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pletely eaten away the outer wires. The heat evolved 
donnag the oxidation of these wires when the cable is 
cenel on board ship is sufficient to produce n serious 
derangement where à material such as guttapercha, casily 
afected by heat, is used for the insulation. To prevent 
this serious result, Mr. Hooper either imbeds these wires in 
the Viaccamite or vuleanised indiarubber jacket, or he covers 
them. separately with either of these materials, and thus 
perfectly protects them from corrosion. or decay.“ The 
foregoing revives memories of the fight as to whether 
inb araboer or. gattapercha should be used for insulating 
cases; Although indiarubber was not afterwards used 
mih for submarine work, guttapercha survived in the 
way of making insmation for electrical cables. 


Incandescent Lamps. Another stage in the evolu- 
ton of the incandescent lamp has been reached by the 
iLscovery of a new type of lamp, to which the name of 
“Helon has been given by its inventors. A preliminary 
announcement of the discovery was made last week. Prof. 
Н C. Parker recently read a paper before the American 
А капот for the Advancement of Science, in which he 
dexersbed the new lamp. whieh is the outcome of several 
years work on the part of Mr W. G. Clark and himself at 
Cumbia University. The Hehon filament differs from 
the other new types of incandescent lamp filaments that 
hase been developed with the past 12 months, inasmuch as 
гах of a composite character, but it can be operated at a 
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n consumption of one watt per candle, according to 
tne authors statement. The Helon filament is composed 
y of silicon, which is reduced and deposited, together 
with the other materials, under very exact conditions. The 
‘ace which is being used at present is a special carbon 
tament on which the necessary deposit is made. The fila- 
ment is mounted within a globe, which is exhausted of air, 
п. ich the same as the ordinary carbon lamp. When current 
S appued, the first noticeable characteristic is the white 
int radiated from the filament at a current density. at 
wach the carbon filament would be radiating only red 
rays. The next characteristic is the whiteness of the light, 
aid the high luminous ctficieney of the filament at it- 
пша] current density. The tilament, while not metallic in 
the proper sense, shows a metallic characteristic in that it is 
pratese to fase parts of it together very mach the same as is 
ione with a metallic filament. The pyrometer measurements 
in on the curve in Fig. 1 shows that a point of maximum 
t ever can be reached, and that further merease 
гаен apparently does not resuit in a proportional 
оета IL. ht. The curve of Fig 2 shows the tempera- 
tare co th aeney of the filament, which is at first negative; 
tue resistance of the filament shown in the curve drops 
from 32] ohms at 1,12 54leg. temperature to 261 ohms at 
1.57.1, g, them increases to 27 ohms at 1,720deg., and has 
ae vit negative coeficicney bevond this point. The test 
(Lon on this particular curve was made on a short section 
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of a regular filament. It will be noticed that the change 
from the positive temperature coetlicieney to a negative 
coeflicieney takes place at practically the point at which 
the ratio of temperature to candle-power makes its greatest 
change, as shown in Pig. 1. Sutticient time has not yet 
elapsed to give conclusive life tests ou these filaments, but 
out of the few tested, eight lamps have shown lives of from 
485 hours to 1,270 hours’ actual barning. The fact that 
the lamp which failed at 485 hours showed a decrease in 
eandle-power of abont 15 per cent., while the lamp which 
гап 1,270 hours showed a drop in candle-power of only 
about 3 per cent., indicates that the life of the lamps tested 
was eontrolled to a great extent by the previous treatment 
the lamps had received, the condition of the terminals, and 
the degree of vacuum attained. Several of the lamps ran 
more than 700 hours, and a number of them showed an 
Increase in candle-power over the initial candle-power 
during some portion of the life. One lamp which ran 
755 hours showed a gradual increase in candle-power, which 
reached a maximum of about 2 per cent. Each lamp was 
started at one watt per candle-power, and the filament in 
cach case parted either at or near the cement terminals or 
anchor, which indicated either a condition of strain on the 
filament or else that the cement acted upon the filament. 
The Jamp which ran 1,270 hours was started at 37 watts. 
and 37 c.p. At the end of 200 hours it began to show an 
increase in candle-power, which increase continued until 
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the candle-power reached 40 at 400 hours, the wattage 
remaining practically constant at 37. At 400 hours the 
candle-power began to decline, and again crossed the 
37 mark at 500 hours. The decline continued at a very 
slow rate, and when the last reading was taken, at 1,230 
hours, the illumination had dropped to about 35:5 candles, 
and the consumption was about 36:5 watts This lamp 
failed near one of the carbon terminals at 1,270 hours of 
continuous operation. The only blackness or discolouration 
on the glass perceptible to the eye, was a ring of brown 
colour around the lamp near the base and opposite the 
terminals, The high etticiency of the Helion filament 
appears to be largely due to selective radiation, as the 
filament reaches a maximum whiteness at a comparatively 
low temperature, after which an increase in. temperature to 
the 1,720deg. point increases the intensity of illumination, 
but does not appear to make very much change in the 
colour of the light; but with a carbon filament the colour 
and quality of the light shows a marked change as the 
temperature increases. In making some comparisons with 
the carbon filament, they were run up in temperature to the 
point of disintegration, but even at this point the licht was 
very much more yellow than the Helion filament at its 
normal working temperature. It has been found possible 
to make filaments as low as 30 c.p. for present commercial 
I; M.F. of from 100 to 115 volts, at approximately the same 
length as carbon filaments, 
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THE NEW POWER STATION OF THE PEOPLE'S LIGHT, HEAT, AND POWER CO., SPRINGFIELD, OHIO. 
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Ета. 2.— The Boiler House, showing Pumps placed Overheid. 
g ps I 


The rapid progress made in the United States within | Springfield, Ohio. The building (shown in Fig. 1) is of 
the last few years in the design and construction of light | fireproof construction, and is exceedingly well lighted and 
and power stations is aptly illustrated in the new power- | ventilated. A siding from the P.C.C. and St.L.A.R. enters 
house of the People’s Light, Heat, and Power Company at | the building, and provides a means of delivering coal on 
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trucks directly inside the boiler-room, which is illustrated | of the “Junior” type, each having cylinders 8in. by Tin. 
in Fig. 2. Four Heine safety boilers of 450 h.p. each | These units are illustrated in Fig. 4. e hod 
furnish steam at 150lb. pressure to four Westinghouse | The switchboard was furnished by the Westinghouse 


100-h.p. automatic compound non-condensing engines, each | Electric and Manufacturing Company, and is fitted with 


А = К —— 
Fig. —1Lhe Engine koom, with Westinghouse Eugiues and Generators. 


running at 257 r.p.m., and having cylinders 16in. by 27 in., | their standard apparatus. It is constructed of white Italian 
and loin. stroke. These engines are direct-connected to | marble, and consists of 18 panels as follows: one double 
tour Westinghouse 250-kw., engine-type, revolving-field, | exciter panel, on which is mounted one voltmeter, two 


Fic. 4.—The Excite’s, 


twopbase, 60-cycle, 2,200-volt generators, as shown in | ammeters, two field rheostats, two double-pole knife switches, 
Fig. 3. Excitation is furnished by two 25-kw., 125 volt, | and a voltmeter plug; four generator panels, provided 
directcurrent Westinghouse generators, which are direct- | with two ammeters, field switch, rheostat, oil-immersed 
connected to two 32-h.p. Westinghouse automatic engines | switch and voltmeter receptacle six feeder panels оп 
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which are mounted an ammeter, single-phase integrating | switchboard equipment. Immediately behind the switch- 
wattmeter, Stillwell regulator, and oil-immersed circuit | board are five Westinghouse 100-light, two-circuit, air- 
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Fic 5. View of the Constant-Current Transformers for Series-Arc Lighting Circuits, 


breaker; two power panels, each provided with two | cooled, constant-current regulating transformers, wound 
ammeters, a polyphase integrating wattmeter, and an oil- | for 2,200 volts on the primary. These transformers are 
immersed switch; four standard constant-current regulat- | of the repulsion coil type, and are designed to give a 
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FIG. 6. - View in à Main dlicet, Slhuowley tue Ligung aud dialuway UontüuCccULB. 


constant secondary current and to insulate the line from 
the primary high-tension circuit. Each transformer con- 
sists of a primary and a secondary coil, the primary being 
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ing transformer panels. А swinging bracket is provided, 
on which are mounted two voltmeters and one synchro- 
scope, the above, with a Tirrell regulator, completing the 
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Чапопагу and the secondary or constant-current coil being 
suspended on chains and so balanced by weights that the 
repulsion between it and the primary changes the distance 
between them with variations of the load, the induced 
current in the secondary being thus kept constant. When 
the required current. passes through the moving coil, the 
latter is just balanced. An increase in the current increases 
the repulsion and causes the coils to separate. A decrease 
inthe current will cause the coils to approach each other 
unl the normal balance is restored. The transformers 
shown in Fig. 5 furnish current for 378 Westinghouse 
series alternating current are lamps for street-lighting, the 
Popes Light, Heat, and Power Company having the 
contract for lighting the streets of the city. 

The are lamp is of new design throughout, and contains 
many excellent features that materially affect its regulation, 
«ариу, and convenience of handling. It has a differen- 
nal control, the arrangement of the series and shunt wind- 
nes and cores giving close regulation from the beginning, 
when the carbons are their full length, to the cutting 
out of the lamp, when the carbons are too short. The 
binding poste, switch, cutout gas check, and adjustments 
have all received careful attention to obviate the faults 
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Fle. 7. —Arc Lamp Uspensiva over tue veutte ul Llc Street. 


find in so many lamps. Figs. 6 and 7 give two street 
nes in Springtield showing the manner in which the 
anis are distributed. 

Apart from the city lighting, this company does a large 
crstmerelal. business in the supply of current for Nernst, 
„. a ieseent, and multiple are lamps and for motors. The 
etre equipment of the power-house is striking in its 
1 m. tx, and is a great contrast to the older stations, 
waste many ditlerent types of machines are generally found, 
exch performing some particular work. 

The station design described above is not unlike English 
p^* * ee in several details, but there are many novelties in 
tre distribution system. Thus the constant-current series 
аз lighting from alternators has not been very largely 
a pre in this country. Again, the distribution hy over- 
Leal wires in the main streets is distinctly American, and 
F z б does not impress one with the safety of the system. 
М zat with the tramway overhead work, the lighting mains, 
and the suspended arc lamps, the opportunities for trouble 
ae many. The position of the arc lamps over the centre 
of the road, as shown in Fig. 7, is correct, and the 
"pension. gives freedom from the obstruction caused by 


ump pillars in the roadway. 


FEBRUARY 8, 1907. 


SINGLE-PHASE MOTORS. 


BY H. R. SPEYER. 
(Concluded from page 158.) 


The single-phase “Fynn-Alioth” motor is also а com- 
bination of a repulsion and compensated induction motor, 
but, unlike the Schuler motor, possesses only a commutator 
and no slip-rings. ‘The stator carries a winding which is 
divided up into three different parts, and while one of 
these is permanently connected to the mains, another part 
will only come into use at starting (sce Fig. 12 a and b 
which shows tbe connections of the motor with the respec- 
tive portions of the winding, marked S, S, S). The S, 
winding comes chiefly into use at starting, and possesses, 
according to the size of the motor, two, three, or more 
terminals, which may be connected up to the controller, 
and in this way be used for regulating the speed of motor, 
The winding N, by the starting up of the motor is left 
open (see Fig. 12). The commutator possesses two seta of 
brushes, one of which is permanently short-circuited along 
the axis of the stator magnetic field, as shown in Fig. 12. 
The position of both sets of brushes is constant irrespec- 
tive of the direction of rotation. "This latter depends upon 
the direction of the How of current in the S, or S, winding. 

The special features of tbe “ F ynn-Alioth " motor are as 
follows: At starting with double the normal torque, the 
current taken amounts to less than 1} times the normal 


value. At starting with a normal torque the motor takes 
RUNNING 4 à i 
STARTING 5, 
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Fo I. адат of Connections of Fynn-Alioth Single-Pha:e Motor 
about 85 per cent. of the normal current, and when tle 
motor starts up without load the amount of current taken 
will be about 25 per cent. of the normal. It is, therefore, 
possible on account of this favourable current relationship 
to place the motors on any single-phase lighting circuit 
without their causing when starting up under heavy load 
disagreeable fluctuations in the voltage. The small type 
of motor, up to and including 4 h.p., is started up with an 
ordinary two-way switch, as shown in Fig. 12—that is to 
say, without emploving resistances. For motors from 
4 h.p. to 40 h.p. an ordinary controller may be used 
with the different contacts connected up to 5, winding, 
which in such a case will be divided up and. provided wit 
extra terminals, the number of which will depend upon the 
size of the motor. In other words, the strength of the 
starting field is regulated not by varying the amount of 
current, but by varving the number of field turns; there- 
fore, in this case also no starting resistances are required. 
Figs. 13, 14, aud 15 show some of the characteristic 
curves of the “Fynn-Alioth " motor as obtained from actual 
tests. The curves depicted in Fig. 13 have been compiled 
{гот a test made on a 1]h.p. motor built with six poles 
for 250 volts, 6:6 amperes, 1,000 r.p.m., and 50 cycles. 
It will be noticed that at no load the value of cos ф is 0:62 
and by full load 0:92, with an efficiency of about 63 per 
cent. This low value is chiefly due to the relative large 
number of poles and the small number of revolutions per 
minute. The excitation winding can, however, be so 
dimensioned that the value of cos ф is practically 1, and 
even so that at no load it has a positive value. This would 
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prove very favourable in а case where the power factor of 
the system was poor, and the motors had often to run 
under light or even no load. In such a case the effect of 
the single-phase “ Fynn-Alioth " motor would be to improve 
the power factor. From Fig. 14 the starting curves of & 
4-h.p. six-pole motor are to be seen. Ап ordinary con- 
troller with four separate contacts, connected up to the 


. 


ш 
— 
— — 


Fig. 13, — Fynn-Alioth 1:25-h. p. Motor, 250 volts, 6:6 amperes, 
1.000 revs., 50 érequency. 


respective terminals of the S, winding, was used as start- 
ing apparatus. The curves shown in Fig. 15 refer to the same 
motor as used on the tests for obtaining the curve shown in 
Fig. 14, and represent the time taken for the motor to run 
up to speed under load and the change in the value of the 
current when the switch is thrown over from the starting 
to the working position. It will be seen that this took 
place after about a 22 seconds’ run, and in spite of the 
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FIG. 14, —Testa of Fynn-4lioth Motor, 4 h.p., 6 poles, 500 volts, 9 amps, 
; revs., 50 frequency. . 


faet that the speed of the motor was then only about 
650 r.p.m. it did not fall out of step, but quickly took up 
its normal speed. 

The compensated series motor as built by Messrs. 
Siemens and Schuckert is the latest type of a single-phase 
motor. A general diagram of connections is shown in 
Fig. 16. In order to obtain a good starting torque with 
a satisfactory current consumption with single-phase com- 
mutator motors it is necessary, not only on this account 


Fic. 15, —Tests of 1:25-h.p. Fynn- Alioth Motor, 6 poles, 250 volts, 6:6 amps , 
1,000 revs., 50 frequency. 


alone, but also in order to keep the commutation losses 
down, to employ resistances between the armature winding 
and the commutator bars. These resistances in the Siemens- 
Schuckert motor are placed in the armature slot, and in 
such a way that they even exert a useful torque, thereby 
improving the efficiency and increasing the output of the 
motor. The connecting wires then between the armature 
and commutator act as an additional winding, and, when 
constructed out of good conducting material, such as copper, 


increase the output of the motor by about 10 per cent. 
without causing greater losses. In order to obtain spark- 
less running, the S.S. single-phase motors are so wound 
that they create in the neutral zone a cross magnetic field 
which induces in the armature coils at the moment they 
are being short-circuited by the brushes an E.M.F. which 
will neutralise the injurious E.M.F. set up at the moment 
of commutation. There are different ways of producing 
this necessary cross magnetic field, two of which are of 
special value. 

Fig. 17 shows the connections for producing this field by 
placing a resistance in parallel with a compensation wind- 
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FIG. 16.—Compensated Series Motor. fparhing neutralised by auxiliary 
winding placed in parallel with motor. 


ing and Fig. 18 by using a variable shunt field. The former 
method possesses the advantage that the injurious E.M.F.'s 
are, without regulating the resistance, practically neutralised 
at all loads; on the other hand, however, it possesses the 
disadvantage that a certain percentage of the energy taken 
is dissipated in the resistance. This drawback is not 
present in the arrangement shown in Fig. 18, because in 
this case the injurious E. M. F.'s can at all loads be neutralised 
by varying the resistance of the shunt winding. Should 
this, however, for any reason not be possible, then only 


Кв. 17,—Compensated Series Motor. Sparking neutralised by a resistance 
placed in parallel with the compensated winding. 
certain components of the injurious E.M.F. will be 
neutralised. 

A relatively high output for a given size of motor and 
with given losses is obtained with the S.S. single-phase 
motor by constructing the machine with a large ratio 
between the pole-arc and the pole-pitch. Such a construc- 
tion with a similar continuous-current machine is impossible, 
as in such a case the excitation winding, using the same 
current density, would take up about 40 per cent. more 
room. With this construction the output of the motor 
may be increased 10 per cent., and, therefore, with the 
losses remaining constant the efficiency of the machine will 
be greatly improved. With the S.S. single-phase motor it 
is possible to so arrange the compensation winding of the 
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Ето. 18.—Compen- ated Series Motor. Sparking neutralised by a 
series and variable shunt winding. 


armature that the value of cos ¢ at all loads and speeds is 
practically unity. 


TRANSFORMER 


HOBART BOILER EXPLOSION. 


The photograph reproduced herewith is a testimonial 
to the water-tube boiler. Even this type of boiler is not 
designed to work with dynamite as fuel, but the damage, 
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bad the bomb heen placed below a Lancashire boiler, would 
have heen much more serious. The facts of the case are 
given in the following letter from Mr. H. J. Spencer, the 
electrical engineer to the Hobart Gas Company: 


Dear Sir, —I enclose herewith a photograph which may 
interest you. It shows the result of a recent attempt to 
blow up one of our boilers by a discharged employé. 
(Unfortunately, we cannot prove it against him) The 
boiler was made by Messrs. Babcock and Wilcox, has an 
evaporative capacity of 4,000lb to 6,000lb. per hour at 
1401Ь. working pressure, and was in use at the time of the 
explosion, which occurred at about midnight. The stoker 
apparently opened the furnace door just after the explosion 
took place, but beyond being covered with soot and slightly 
stunned he was uninjured. In all 24 tubes had to be 
renewed—one of the headers was slightly cut by flying 
pieces of gas-pipe, but not seriously injured. The small 
piece of gas-pipe in the foreground was used as a bomb, 
and must have contained two plugs of dynamite, or similar 
explosive. As far as can be judged, it must have been 


that the static transformer forms a means of varying the 
voltage without rotating machinery ; but the utilisation of 
alternating current to propel trains or tramears is not 
effected so easily as is that of direct current. During the 
last 10 years or so much attention has been paid to the 
problem of alternating-current traction, with the result 
that there now exists several methods of operating railways 
by alternating current, and many railways so operated. In 
this paper I wish to put before you a few general points in 
the various methods of operating railways by alternating 
current. Such methods may be classified into (1) single- 
phase operation ; (2) polyphase operation. 

Single-Phase Operation of Railways.—Transmission from 
generating station to sub-stations at high voltages. 
Sub-stations contain transformers lowering the voltage to 
that required on the line. Overhead wires are used to 
conduct current along track, the rails usually forming the 
return. If the drop of volts in the rail return is limited, 
the rails must be supplemented by copper cables, or have 
boosting transformers at intervals. There are two classes 


The Tubes of tue Babcock- Willcox t oiler Damaged at Hobart by a Бошо. 


inserted through the inspection door, which has been out- 
lined with chalk.—I am, dear Sir, yours faithfully, 
“ Dec. 31, 1906.” “Н. J. SPENCER.” 
Fortunately, the main drum of the boiler was not 
damaged, or the effect of the bomb would have been much 


more severe. Such cases of wilful interference with electric | 


supply plants are rare, and it is not easy to bring the crime 
home to the originator, as was done in the Cardiff case. 
There a discharged employé opened the field circuit of an 
alternator and shut down the supply. He had not learned 
till then the fact that the operation was not without 
danger, and the discharge voltage shut him down, too. In 
the Hobart case, it is a pity the bomb did not explode 
sooner. 
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A FEW POINTS IN CONNECTION WITH 
ALTERNATING-CURRENT TRACTION.* 
BY E. GRAVES, MEMBER, N.LE.S. 


Intruluction. — Alternating current can be transmitted 
from a generating station and distributed over a length of 
track more economically than direct current, chiefly bv 


reason of the facts that a higher voltage can be used, and | 


r read before the Northampton Institute Engineer: 
. d 


* Abstract of pa 
ing Soemety, Feb. 


of single-phase motors suitable for traction work: (1) 
straight series motor; (2) series induction or repulsion 
motor. Both these motors have commutators, and can 
work on direct current. High voltages cannot be brought 
into the armature, therefore the first class of motors are 
connected to an auto-transformer, lowering the line voltage 
to about 150 to 400 volts. The auto-transformer is tapped 


at various points, so that current can be delivered to the 


motor at different voltages The second class of motor has 
the stator connected to the mains, the armature being con- 
nected to the secondary of a transformer, the primary of 
which is in series with the stator. The secondary is tapped 
at various points, so that different voltages can be obtained. 
The speed torque characteristics of both these machines 
approach very near that of the direct-current series motor, 
but the efficiencies are usually lower. 

There are two other systems of operating trains on a 


| railway equipped for single-phase operation which were 


invented before the single-phase motor was sufliciently 
advanced to be applicable to traction work, and which 
possess several advantages over systems using the above 
motors. The first of these is the Ward-Leonard system. 
The locomotive emploved in this system has a motor-gene- 
rator consisting of a single-phase synchronous motor and a 
direct-current generator, excited from an exciter ou the 
same shaft, which also supplies current for the fields of the 
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direct-current train motors. The single-phase motor runs 
continually at practically synchronous speed, driving the 
generator and exciter and taking power in proportion to 
the load. The generator supplies current to the train 
motors, its field being controlled by a rheostat in the 
exciter circuit: for starting purposes a low-voltage current 
is required, the voltage increasing as the train accelerates. 
When slowing down or descending gradients, the train 
motors act as generators driving the generator as a motor, 
which drives the single-phase motor as a generator and 
returns energy to the line. 

The second is the Arnold pneumatic system. А single- 
phase motor is used, the stator of which is free to rotate 
and is connected to an air-compressing cylinder; the rotor 
is also connected to another air-compressing cylinder, and is 
geared to the driving axle. When the train is running at 
full speed the stator acts as the stator of an ordinary 
motor, but when slowing down the stator rotates, being 
driven from its air-cylinder, the rotor slowing down as the 
stator increases in speed and doing work by compressing 
air. When the train is at rest the rotor is still, but the 
stator revolves a synchronous speed, compressing air, which 
aids the motor when it is required to accelerate the train 
by driving the rotor from its air-cylinder. These two 
systems possess the advantage of being regenerative, and 
are capable of giving high rates of aec eleration and retarda- 
tion to the trains. 

The London, Brighton, and South Coast Railway are 
about to electrify a part of their line between London 
Bridge and Victoria on the Winter- Eichberg system, the 
motors being repulsion motors of 150 h.p. each, the line 
voltage 6,600, and the ~ 25. The first line equipped on 
this system was the Stubai Valley Railway in the Tyrol. 
The line is 114 miles long. The current is transmitted 
from the generating station at 10,000 volts, and stepped 
down at sub-stations to 5,000. The trains are composed of 
motor coaches and trailers, each motor coach having two 
bogies, with two 43-h.p. motors on each bogie, each pair of 
motors being connected in parallel. These trains used to 
run over a direct-current line as well, but. now only work 
on the track equipped for single-phase current. 

Polyphase Operation. —Vhree-phase current is employed. 
Three conductors are required. There are two methods of 
operation: (1) by the use of the induction motor equip- 
ment ; (2) by the tangential system. 

Three-D'hase Operation usiny Induction Motors. There are 
several lines on the Continent operated hy three-phase 
current, and the Portmadoc, Beddgelert, aud South Snowdon 
Railway i in North Wales is being equipped on the (ranz 
system by Messrs. Brice Peebles and Co. The Marienfeld- 
Zossen line, on which a speed of 130 miles an hour was 
obtained, was a three-phase line. On the Valtellina line in 
North Italy, equipped by Messrs. Ganz, current is gene- 
rated at 20,000 volts, ~ 15, and is lowered at sub-stations 
to 3,000 for the overhead wires; the current is collected 
from the overhead wires by copper rollers mounted on an 
insulated spindle and insulated from one another, the 
spindle being supported on a double trolley pole. The 
ordinary passenger trains are composed of motor coaches 
and trailers, each motor coach having four motors, each pair 
of which can be connected in case ade for starting, and will 
give about 400 hp. The freight trains are drawn by loco- 
motives, having four motors of 150 h.p. each, one motor 
driving a pair of wheels ; the motors take the full voltage, 


and are capable of about 40 per сеш. overhead. These 
locomotives will give a speed of 181 miles an hour. For 


express passenger service a special locomotive has been 
designed capable of giving a speed of 40 miles per hour, 
having six driving wheels and four motors, with cascade 
connection ; the rated power of these is 1,600 h.p. 

The Tangential Sys'ein.— his system was invented in 
Belgium, and has not passed the experimental stage. It 
is applicable to tramway work. А stator resembling that 
of a three-phase induction motor is laid along the tr ack and 
wound with a three-phase winding. The car has a pro- 
peller, consisting of a bar of laminated iron stampings, 
slotted so as to have brass conductor bars across it. The 
current in the stator winding sets up a travelling field in 
the stator, which induces a current in. the conductor bars 
on the propeller, and so a pull is exerted between the stator 


and the propeller, the car tending to follow the direction of 
the field. 

Conclusion, — A. railway system could be economically 
operated by single-phase current, having a series repulsion 
motor equipment for long-distance runs, and Ward. Leonard 
or Arnold pneumatie locomotives for trains running with 
frequent stops at short intervals. Mountain railways 
having steep gradients can be operated to advantage by à 
three-phase equipment. That for such a line as would be 
put down in the Channel Tunnel, a single-phase equipment 
would probably be found to be the most advantageous. 


PETROL-ELECTRIC TRANSMISSION FOR ROAD 
VEHICLES. 


The discussion on Messrs. Hart and Durtnall’s paper on 
the above subject before the Society of Motor-Omnibus 
Engineers elicited some valuable opinions on electric driving 
generally, and also figures as to the working of the three- 
phase transmission. The general tone of the discussion 
showed that the disadvantages of mechanical change-specd 
gears were fully appreciated. by enginecrs who are respon- 
sible for the upkeep of motor omnibuses in London. One 
of these gentlemen commented on the tendency for British 
designs to lag behind those on the Continent from which 
they were copied. The result of want of originality was 
that the work was based on vehicles actually running in 
France, and the English copy was always a year behind. 
The existing gears on many of the omnibuses were costly 
in upkeep, inetlicient in working, and were the source of 
noise, which led to withdrawal of licences by the police. 
For this reason Mr. Frost SMITH considered that the 
petrol-electric, or petrol-hydraulie, system of transmission 
was bound to come. He also commended the ball bearings 
used by the authors. The exciter was, perhaps, a source 
of weakness, but the use of the live axle was good. From 
the general design of the equipment he should expect the 
Hart-Durnall system to work silently over considerable 
periods of time. IIe personally was prepared to forego a 
certain amount of efficiency in order to get a good silent 
drive. Even the extra weight was worth carrying if this 
was secured. 

Mr. PARKER spoke in favour of the direct-current motor, 
and questioned the rating of the three-phase equipment 
of the authors, which weighed 11ewt. А 40-h.p. motor and 
generator if of the standard make, would weigh nearer 
4,0001b., and he concluded that the equipment used would 
not be able to work continuously. Even then half a ton 
of extra weight had to be carried, which was only made use 
of when accelerating. He spoke highly of the Pitler 
hydraulic transmission, which he had recently experimented 
with. 

Mr. MckENZiE asked for figures of cost of upkeep. The 
petrol-electric systems he had tried were most extrav ayant 
in petrol. In one ease two gallons per mile were required, 
and in another the consumption was not much less. The 
live axle for the final drive was good for an omnibus, where 
overloading was not possible to any considerable extent. 
Live axles had given trouble on goods wagons due to serious 
overloading. 

Mr. FRN R Вколовехт was surprised at the large 
number of petrol-electric svstems which the authors had 
mentioned. One of the earliest forms of this type of drive 
was the Heilmann locomotive, which used a steam-engine 
as the prime mover. The reason for the construction of 
this locomotive was to get the advantages of the electric 
drive. Considering the two types of vehicles, one with 
batteries and one without, the advantage of the first was 
that they could save in the size of the generating unit. 
With the Hart-Durtnall equipment the polyphase trans- 
mission acted as a good form of slipping clutch. He had found 
the polyphase motor give great satisfaction under trying 
conditions, where direct current would not have been satis- 
factory. ‘They could stand overloads much better, but he 
thought that the motor used by the authors was arall for 
w orking on hills. The controller dealing with the exciter 
field only was neat. 

Mr. E. G. Beaumont divided petrol electric vehicles into 


— 


two classes — one making use of a dynamo and motor and 
the other using a dynamotor and battery. With the direct- 
current dynamo and motor the torque ratio could be 1 to 3 
as compared with the four-fold change-speed gear with 
mechanical drives. With the dynamotor and battery 
double the engine torque could be obtained. He would 
like to know from the authors what the torque ratio was 
with the polyphase system. He also inquired as to the 
voltage used, and whether the motor made an objectionable 
noise when starting up. 

Mr. DURTNALL, in reply, gave the following particulars 
аз to the equipment. The series-wound exciter was а 
1,500-watt machine, which would give much less trouble in 
upkeep than the larger direct-current machines required 
when used for the main driving. The series winding of 
this machine was in conformity with the best practice for 
stationary work. The arrangement of the control was 
such that no circuits were opened which carried the full 
power. The braking by means of the three-phase equi 
ment would reduce the upkeep very much. Аз N 
the efficiency of the three-phase transmission, he had tested 
the same when driven by a direct-current motor instead of 
by the petrol engine. With an input of 32:8 h.p. at 
800 revolutions, the motor gave out 21:8 h.p. at 310 
revolutions. This was equal to 66 per cent. efficiency with 
a speed reduction of 61 percent. These figures were for 
the slow speed with a maximum number of poles in the 
motor. With the rotor held and with the same current in 
the stator the starting torque was equal to 108lb. at the 
end of a 4ft. lever. With the top electrical speed, such as 
i$ used in the ordinary way when starting, an efficiency of 
59:5 per cent. was obtained with a speed reduction of 
126 per cent. With the rotor held, the starting torque 
was 46lb. at the end of the 4ft. lever. Under normal 
working conditions the only electrical energy used was some 
450 watts for exciting the clutch. Starting the vehicle on 
а severe hill near Luton, they found it needed some 290 
pounds-feet of starting torque as against the 432 pounds- 
feet available. The starting current was 210 amperes, 
which quickly fell to 135 amperes. The actual weight of 
the electrical equipment was between llewt. and 11}cwt. 
Deducting for the change-speed gear which the electric 
drive гере, the extra weight was about 500lb. They 
worked with a low voltage, which was about 30 volts when 
10 h.p. was being circulated, and rose to 80 to 90 volts on 
the worst hill. Mr. Durtnall strongly defended the three- 
phase equipment against criticisms which had been made 
by a supporter of a direct-current plant. 

The meeting concluded with a hearty vote of thanks to 
the authors. 


[It is interesting to compare the maximum starting 
torque obtained with the torque developed by the prime 


mover. Thus 32:8 h.p. at 800 r.p.m. is equivalent to 
52 8 x 53,000 10 0lb. at the end of a 4%. lever The 
800 x 8 x r 


torque developed by the motor with the largest number of 
poles in circuit was equal to 108lb. at the end of a 4ft. 
level Under this condition the full-load speed was 
310 r.p m.—ED. E. E.] 


INVESTIGATIONS ON LIGHT STANDARDS AND 
THE PRESENT CONDITION OF THE HIGH- 
VOLTAGE GLOW LAMP. 

Being an Account of Tests made at the National Physical 

Laboratory. 


BY CLIFFORD C. PATERSON, ASSOCIATE MEMBER. 


The first of this paper, read before the Institution of 
Electrical Engineers, deals with flame standards of light. 
Numerous teste showing the influence of atmospheric con- 
ditions on this are given, and hints as to how to get con- 
eordant results from them. Mr. Paterson's comparisons and 
eriticism of the pentane, Hefner, and Carcel lamps give the 
net results of much experimental work. This section of the 
paper reads as follows : 

The measurements made at the National Physical Laboratory 
on the three primci 


реча flame standards now in use have given 
'pportumties for 
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judging of their respective suitability as standards of light. Ав 
regards the Carcel lamp, it has not been found that its constancy 
from day to day is comparable with that of either the Hefner or 
pentane lamps, its variations from the mean being as much as 
+ or 8 percent. The reason for this can only be attributed 
to the difficulty in reproducing the same conditions of capilarity 
in the wicks used. Although all possible care was taken to pro- 
duce the most favourable conditions of constancy, the results 
were not satisfactory, and in the notes which follow the pentane 
and Hefner lamps only are considered with reference to their 
suitability as light standards. 

General Construction.—The Hefner lamp, which is onl 
one-eleventh the candle-power of the pentane lamp, is muc 
simpler in general construction, small and more easily set up, 
and should be simpler to manufacture and adjust to standard 
dimensions. 

Ease of Regulation and Working.—It has been found in 
using the lamp that the flame of the 10-candle pentane standard 
is a great deal easier to adjust, and remains more constant while 
observations are being made, than that of the amyl-acetate lamp. 
The fact that the Hefner unit has à lambent flame, burning in 
free air, whereas the pentane standard is well shielded and, 
owing to its chimney, has a more stable flame, makes the latter 
practically independent of draughts which would render measure- 
ments with the Hefner lamp quite impossible. Although the 
flame of the Hefner lamp may be shielded, slight movements of 
the air cannot be avoided ; these disturb the flame so that it 
only remains at its correct height for а few seconds together, 
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FIG. 8 —Large оши» Fleming-tdiawan Photometric Standard, 
mount d with soldered leads. 


rendering adjustment difficult and the taking of candle-power 
readings rather a tiring process. On the other hand, it 1s not 
safe to assume that, owing to the fact that the top of the flame 
of the pentane lamp is cut off, the latter may be allowed to vary 
appreciably in height. Variations of 3mm. up or down do not 
materially affect the candle-power, but for accurate work a 
second observer is required to see that the top of the flame is 
flat, and to regulate it to the correct height. 

Effect of Atmospheric Changes. As regards changing humidity, 
the two standards are affected to nearly the same extent, the 
Hefner lamp being slightly less influenced than the pentane 
lamp. The latter standard, however, is very much more sensi- 
tive to barometric variations than the Hefner unit, an irch 
change in pressure being equivalent to 2 per cent. in caucle- 

wer. 

P The Nature of the Light.—The pentane lamp has a whiter 
light than the Hefner unit, being much more nearly the same 
tint as the Carcel standard. The fact that its candle-power is 
11 times that of the amyl-acetate lamp makes it of the same 
order of magnitude as the ordinary lights which are tested 
against it. These two factors, coupled with the greater ease of 
adjustment when making observations with the pentane lamp, 
greatly outweigh, in the author's opinion, the disadvantage cf 
the more complicated construction and the larger correction that 
has to be applied for changes in barometric pressure. 


The second part of the paper, on “Secondary Standards 


| of Light," we reproduce in full. 


| 


comparing them under working conditions and | tests made at the National Physical 


Under this section the author proposes to give the results of 
saboratory on a number of 
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high-voltage standard electric lamps. The tests were made in 
order to ascertain what order of constancy may be expected 
from the best high-voltage glow lamps, with à view to using 
them as photometric standards. Dr. Fleming’s work on large 


bulb low-voltage incandescent lamps for use as standards is 


Hours Run Hours Run 


initially about 4:5 watts per candle“ and 4'3 after 500 hours. 
When compared with the life curves of ordinary lamps (Figs. 15 
and 18) it will be noticed over what a long period the initial 
rise in candle-power lasts. The best curve is that of lamp 15, 
which remained constaut for 200 hours. Lamps 8 and 10 have 


r 


Candie Powe 


Ето. 9, —Life Curves of Large Bulb Fleming-Ediswan Electric Standards. 


now well known, and the author, from several years’ experience 
with large-bulb Fleming- Ediswan lamps as laboratory standards, 
can testify to their reliability when ordinary precautions are 
taken in using them. Dr. Fleming has published descriptions 
of these lamps, but as yet по curves have been published showing 
their performance when run for a considerable length of time. 
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Fic. 10 --Life Curves of Hich-Voltage Carbon Fi'ament Standard Lamps. 


Hours Run 


Curves, therefore, showing the behaviour of these lamps during 
the first part of their life will be of interest. as they illustrate 
the peculiar properties of the lamps and the difference between 
low and high voltage glow lamps from the point of view of their 
suitability as standards. Ten of these lamps were obtained two 
years ago from the Ediswan Company for use as laboratory 


z 
Lamp No. 11. Е 
14 


тоо 200 300 400 500 боо 700 
Hours Run 


just attained the end of their candle-power rise, while in the 
case of lamp 11 there is no sign after 600 hours of any diminu- 
tion m the rapid rate at which the candle-power is rising. 

The first point which is evident from an inspection of these 
curves is, that the performance of filaments specially prepared 
for constancy cannot be predicted with certainty. If a lamp is 


Candie Power 
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o 


Lamp No. to. 


Candle Power 
$ 


vt 
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to һе used as а photometric standard of the first grade, its 
history for 100 to 200 hours should be known, and its life curve 


should be closely watched in order to ascertain the point at 


which it is beginning to flatten out. If the only photometric 


Standards required were of the low-voltage type, the problem 
might be considered as solved. 


A properly aged. specially 


100 
Hours Run 


Fie, 11.—Life Curves of High-Voltage Carbon Filament Standard Lamps. 
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standards. They were mounted on fixed sockets with soldered 


leads as shown in Fig. 8. They were run for periods varying 
from 400 to 600 hours on a cireuit the pressure of whieh was 
carefully regulated. Candle-power readings were taken at 
frequent intervals during the run. The curves of six typical 
lamps are shown in Fig. 9. ‘The efficiency of these lamps was 


prepared low-voltage filament if burnt for, say, 10 minutes 
day for tive days in the week, should last two or three years 


To avoid confusion the author has, in accordance with the usual 


engineering practice, given the ећсіепсіев in “ watts per candle ” 
instead of * candles per watt.” 


——— 
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w:'hout changing the half of 1 per cent. in candle-power, pro- 
viei that no excess voltage is applied. Where, however, the 
eriy source of supply is à high-voltage variable circuit, it is 
nia that the standard and the test lamp shall be run in 
Jer. lel. so that the effect of voltage variations may be reduced 
to 4 nnn This entails. either the use of a low-voltage 
апр with a fixed resistance in series, or а high-voltage lamp of 
mea male constancy. The method of putting a resistance in 
ena with à low-voltage lamp, and running on а high-voltage 
circuit, ls Dot. so satistactory as it might appear at first sight. 


Меке E. 


ome V 34 


Candie Foes; 


TABLE II. 
Column 1. Column 2. Column 3. Column 4. i 
: Average initial Percentage fal 
se of a watts por in candie power 
P. ` candle. per 100 hours, 
„F „„ „ 4 6 
B „ 22 neris 0 9 
EE OF „ „„ 17 
PB rer oe „ „CFC 37 
F Ib. usines Д9: ӨЗ 29 
| arm 8 cess S ооонын 55 


Fio. 12 —Life Curves of High-Voltage Carbon Filament Standard Lampe. 


Te reeistance must dissipate some 60 watts, and must keep 
constant to 071 per cent. if the candle-power is to be correct. to 
05 per cent. If, further, the voltage variations on the circuit 
are great, it is essential that the temperature coefficient of the 
n s stance shall be the same as that of the lamp. 

in the testa under consideration, six lamp makers kindly 
undertook to co-operate with the laboratory in the investigations 
bv supplying high-voltage 16-c.p. lainps, with filaments which 
* ey considered would be most suitable for standard purposes. 
T ie tilainenta were in one plane, and the bulbs of ample dimen- 


Make A has an initial efficiency which is unnecessarily high 
for standard work, but, except for lamp No. 6, the life curves 
do not differ from those of ordinary filaments of high-grade 
quality. Make B shows an interesting set of freak curves. 
‘he candle-power of lainp No. 7, with an efficiency of four watts 
per candle, has remained constant. for over 500 hours to within 
the half of рег cent. Other lamps of this type show the same 
characteristics as Nos. 9 and 10, which, after falling and again 
rising in candle-power, finally reach an approximately constant 
value after 500 hours. Lamp No. 7 shows, of course, the best 
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Fio. 13 —Ta'get Diagrams showing luitial Rating of Nominal 200-volt 16-c.p. Lamps by Ten British Makers. 


The lamps numbered in all 37, and were run on a 


2 RA 


piures rez£ilated circuit with frequent observations of candle- | 


peter and current, Sample curves from each batch are shown 
to b m~ 10. 11. and 12. In examining these curves, however, 
хоч be: borne in mind that as the efficiency of the various 
ets was different, the curves can only be considered as roughly 

| parable. The average rate of fall in candle-power for each 

wae of lamp is given in Table II., as well as its average 
^ а. псу The figures in column 4 are taken from the portion 
at the curve at which the rate of fall is most even. 


performance, and is the type to be aimed at, but it is, 
unfortunately, the only one of its kind out of some five or 
six which have been tested. Make € has some interesting 
features. Only three lamps were tested of this kind, but 
of these Nos. 12 and 13 show a high degree of constancy 
over a portion of their life — especially as they have the 
comparatively high ећсіспсу for 200-volt standards—of four 
watts per candle. Makes D and F show no special features of 
interest, as they have an even fall in candle-power throughout 
the whole of their life. The foregoing remarks apply to 
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make E also, except for lamp No. 20 burning at 44 watts per 
candle, which shows but а very gradual fall in candle-power. 
Ав а result of these investigations there is no doubt that high- 
voltage lamps are to be obtained which remain constant fora 
considerable time. They cannot, however, as yet be produced 
with certainty. By trying a number of special lamps, some 
may be found which are in every way as good as low-voltage 
standards, but at present the only alternative to this is to 
select a lamp with as small and as regular a drop as possible, 
and rely on restandardisation after about 20 hours running. It 
should not be necessary to run а stindard under ordinary con- 
ditions for longer than 45 minutes per weck in all In this 
case restandardisation would only be required every six months. 


COMMERCIAL GLow [АМР TESTING. 


It should be unnecessary, after all that has been said 
recently, to emphasise the need for a closer supervision of the 
glow lainps which are supplied in the ordinary course of business 
to purchasers in this country. The matter has been enlarged 
on by Mr. G. Wilkinson, Mr. L. Gaster, Mr. J. W. Howell, 
and inore recently by Sir William Preece. These writers have 
given data showing how in this country unevenly rated and 
low-efficieney lamps are supplied by makers. They iiss the 
incentive to improve the quality and uniformity of their goods 
which arises from satisfactory inspection, and a technical know- 
ledge of the subject on the part of the buyer. Lamps which 
are otherwise good are classed for use on voltages for which 
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Fig, 14.— Target Diagrams of American Lamps —taken from 
Trans. Amer. Inst. E. E. 


they are unsuited, and either give out early or have a long and 
inefficient life. On the other hand, many lamps are sold which, 
although of average ethciency, drop within a comparatively 
short time to 80 per cent. of their original candle-power. lt 
is common knowledge thit some of these lamps, though labelled 
with British names, are of foreign manufacture. The fact that 
some of the largest lampmakers are so strongly in favour of 
inspection, and that they assisted the Enginecring Standards 
Committee in drafting the specification, speaks eloquently in 
favour of the desirability of supervising glow lamp supplies. 
It is noteworthy that, although the greatest effort is often made 
to obtain the last 4 per cent. ethciency in the machinery gene- 
rating the lighting current, often. under severe penalties to the 
maker, an inefliciency of 20 per cent or more in the glow 
lamp, the last link of transformation, is allowed to pass alto- 
gether unheeded and unchecked. It is surely in the best 
interests of the supply companies that the consumer should get 
the best value for his money. 1n the specification of the Sub- 
Committee on Physical Standards of the Engineering Standards 
Committee, published this winter, rules are laid down for the 
inspection and testing of samples from consignments of glow 


lamps, with the object of determining whether the delivery from 
which they were taken comes up to specification. The tests 
specified may be divided into two classes : (1) those to determine 
the initial rating of the lamps, and their uniformity in candle- 
power and watts ; (2) tests to determine the maintenance of the 
candle-power of lamps during life. 


(To be continued.) 


ELECTRIC MOTORS. 


At the third ordinary meeting of the Aberdeen 
Mechanical Society, which was held in Robert Gordon's 
College on the evening of Jan. 25, Mr. A. II. MI. Nax, of 
the Aberdeen Corporation electricity works, delivered an 
address, entitled “ Notes on Electric Motors,” to a large 
and appreciative audience. Mr. John King, president of 
the society, occupied the chair. 

By the aid of wall diagrams. Mr. McKay at the outset 
explained the principles underlying the construction. of 
shunt, series, and compound types of motors, and showed 
very clearly the use and effects of the various windings 
adopted in direct-current practice in relation to the varia- 
tion of load. Ile compared the sizes of motors with other 
types of prime movers, and stated that on account of the 
small space occupied by the former they could more con- 
veniently be coupled direct to almost aay type of machine, 
arguing that because of their comparative freedom from 
vibration they could be set down in almost any position 
without the use of heavy and expensive foundations, and 
also with greater safety to workmen. He further pointed 
out that the efficienev of an electric motor was good from 
half-load upwards, though this would undoubtedly vary in 
the open and enclosed ty pes. 

Comparing the greater efficiency in distribution of 
electric power as against mechanical power, the lecturer 
cited certain cases that had come under his notice. The 
Rubislaw Granite Quarry Company had just substituted 
for auxiliary steam-engines, with long lengths of steam- 
piping, an electric motor installation of some 800 h.p. 
aggregate, while most of the shipbuilding yards in 
Aberdeen had also changed over from steam to electric 
driving. While in general practice it is best to provide 
one motor for each machine, there were instances where 
the grouping of a few machines to a shaft operated by one 
motor was advisable. ‘This would be the case where the 
additional capital outlay in motors would not be warranted 
by the saving in shafting losses. 

After giving a practical demonstration of the running of 
various types of motors, the lecturer went on to say that 
many firms refrained from using electric power on account 
of the difficulties that might arise in the running of the 
motors. They thought they were introducing a system 
which called for the attention of specially trained men. 
This was not, bowever, the case. A motor, though 
undoubtedly simple in operation, was really a fine piece of 
mechanism, and given careful attention a breakdown 
should be of rare occurrence. It was important that it 
should be kept perfectly clean. If kept free from dirt and 
dust, which were the chief causes of trouble, there should 
be no causc for anxiety. : 

The address, which was illustrated with limelight views, 
wall diagrams, and practical demonstrations with electrical 
apparatus, proved exceedingly interesting throughont, and, 
Mr. McKay was awarded a hearty vote of thanks for his 
interesting and instructive paper. 


LIVERPOOL EXTENSIONS, 1907. 

The following report and estimates for 1907 from Mr. 
A. D. Holmes, MI. I. C. E, the consulting electrical engineer 
of the city of the Liverpool, was approved at the meeting 
of the ‘Tramways and Electric Power and Lighting Com- 
mittees on the 25th ult. This and the accompanying map 
show well the progress of the electric supply undertaking 
in Liverpool. 

Demand for Electrical | Enerqu.—'The accounts showing the 
results of the past year's trading are not at present completed, 
and will be dealt with in detail in a subsequent report, but 
there has been a steadily increasing demand for eleetriczel 
energy, the percentage of inerease over the year 1905 being 
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porcsxunately as follows an the 1 of energy for ligliting. 
fer power, 21 per cent.; tor trauiways, d per cent. 
1 d'en Neg, Daing the year transforming plant 
hae Nen Ded at the Gateaere. station, which is now supplied 
Sco prese frein Lastersdrive, and by this mean consider- 
iion an Werk costs has been secured as compaired 
ach the steam pluit previonsly in use at this Station. The 
» sation in eenneectien. wath the refuse destructor at Sinith- 
wo cud has been eonipleted and additional stenn plant and 
eastern plant has been umtadled, and. the possible output 
"og thos station Lauely increased. Considerable additions 
hase aive bx en made te the transforming plant at the Lavrock 
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-— conversion. of this station. into a high-pressure trans- 
forming station, with an ultimate output of 4,000 kw., one-half 
of the plant. for which should. be installed during the current 
усаг. The only other district in which it will be necessary to 
Increase the plant in the present. year is the south-western 
district supplied. from the [cine station, in. which it is 
proposed to install two 200-kw. motor-generators, similar to 
those in use at Fairclough-lane and other stations. Three 
turbo-alternators are on order. for the second half of the 
Lister-drive No. 2 station, and the estimates provide for the 
cooling towers and other accessories required in connection with 
the same. 


— ----— 
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F. Two 2.000-kw. 


turbo-alternators have been 


The two 1.600 kw. 


“а station. 
„ лог туе, and are in daily use. 
(flies put inte operation in 1995, which exceeded the steam 
п» ортоо specified in the contract, are being altered by the 


Urat рв without additional charge, 


Гы 84 output of 2, QUO kw. 
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so as to each give an 
The necessary alteration to the 
ч these inschines as practically completed, and the second 
9» he handed over to the contractors for similar reconstruction 
v anyan the year as И can be spired from service. The plan 
Ves bottles герки shows the position of the stations which 
опса sapped. er to be. supplied at high pressure from 
l. ent dive, and the capacity of the plant installed at each. 
Aat fens Por , — he No. 1 or western district shown on 
apas abut 1j square miles in area, and includes the most 
orant business portions of the city. The consumption of 
en. rey in this district is nearly equal to that of the 
Pe . .. n 5) Square mules of the area in which the Corporation 
"(eil energy. The demand in the western district 
бач МӨ Му уса by year, principally owing to the con- 


„ M gee 


Vacon of large and naproved. blocks of buildings. of which 
e exchange and the othees of the Mersey Docks 
vet Назр Boud шау be mentioned as examples. The 


e tects poruon of the city мах originally. furnished. by 
Ses fenetating stations at Oldham- place. Paradise-street, 


„ Hari ebstret, which at will be noticed from the plan 

эсу taveurabiy plied as distributing centres. As the 
“ee рами in these stations became fully loaded the output 
„e АӨ by transforming plant fixed at Oldham- -place 
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and supplied at high pressure from Lister- 
"ti; now bec nnes necess: ary to deal with the Hiehtield- 
Мырау in a mier manner. The Не street station 
Dan „. Ie: station worked by the depurtinent, and the total 
CS * {рез the steam plant is only 1.000 kw. Some of the 
а М this station 1 been in service 17 years, and would 


~ere ong require renewal, The engineer recommends the 


Und»raround. Mains. Provision is made for the high-tension 
main from Lister-drive to Hi:htield-street, and for the usua 
additions which may be necessary to the distributing network. 


Estimates for 1 907. 


On capital account. 
Work done and goods delivered or in course of delivery but 


due E Mcr НИИ .. £15,147 
Work on buildings or in course of exeeution лл... 3,000 
Foundations for plaut aud extensions at Lister-drive and 

hr, INEO eb XI ER MEAE MER qd —— 9,800 
Plant on order for Lister-drive station L —— 58.073 
Other plant and apparatus, including meters . . . 34.770 


Mains for lighting and power, including reinstatement of roads 33,000 


Misere НЕНЬ АЕО На 1.500 
Ditto tor high-tension mains to distributing stations. 25.500 

£160,790 

On revenue account. 

Goods delivered and work executed in 1906 but not paid (ог... £14,925 
Goods and wages, supply ферагшен 2 6 80.000 
Goods and wages, fitting departments 20.000 
СА ОВИ ОО LO eme Г 4J,000 

£154,925 

Interest and sinking fund 

gu wn К ͤ ͤ ( £53 500 
БИШКЕ !! ³ð ͤ НЕ ЕСТИ 48.000 

£266,425 


N.B.—It is estimated that the receipts of the supply and 
fitting departments will exceed the expenditure, and will also 
provide for the charges on capital account, and that, conse- 
quently, no provision will be required in the estimates for the 


general rate, 
А. B. Homes, M. I. C. E., 
Consulting Electrical Engineer. 


(Signed ) 
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LABOUR CLAUSES. 


The report of the borough engineer of West Ham pub- 
lished in this issue raises the important question as to 
whether differences arising out of the labour clauses included 
in municipal contracts should be investigated by the engineer 
or by the council as a whole. The object of these clauses 
is to ensure that the contractors for municipal work shall 
stand on equal footing as far as labour is concerned, and 
shall not pay less than trade union rate of wages. In the 
West Ham clauses the most important section reads: “A 
tender shall not be accepted unless it is stated by the con- 
tractor in the tender and proved to the satisfaction of the 
Council that the contractor at the date of the tender pays 
to the whole of his workmen such rate of wages and 
observes such hours of labour as are recognised by the 
workmen’s trade unions in the various localities where his 
work is done.” Provided there is no dispute between the 
employers and the trade union at the time of tendering, 
this would seem to be a perfectly clear condition, and it 
will be noticed that the Council is made the arbitrator in 
the matter. Such disputes, however, are continually 
occurring, and these labour clauses are then powerful levers 
in the hands of the trade unions. In the cases quoted in 
the report complaints were brought before the Council, 
and, in spite of the composition of this Council, which is 
perhaps the most radical one in the kingdom, no action 
was taken in any case. Obviously they decided, after 
deliberation, not to act as judges between the employers 
and employés. If the Council then found difficulty in 
deciding such disputes, it is obvious that it would not be 
right to make the borough engineer the sole arbitrator on 
labour clauses. We are sure that no large contractor 
would take his decision as final, and that the trade 
unions again would be equally averse to so doing. 
It is the duty of these borough engineers to see that the 
contracts are carried out in a satisfactory way from an 
engineering point of view, and the work involved in so 
doing is by no means light. If the additional duty of 
investigating the contractor’s position with respect to his 
workmen were added, it would involve the employment of 
an enormous staff, and would end in no work being 
executed whatever. To quote a practical example, we will 
suppose that the tender of, say, the General Electric 
Company was to be accepted for the supply of a few arc 
lamps for street-lighting. If the West Ham course were 
to be adopted, the borough engineer or the borough 
electrical engineer would have to investigate the pay- 
sheets of the whole of the workmen employed by this 
company. This would involve, if carried out conscien- 
tiously, visits to Birmingham, Salford, and a number of other 
of the larger towns in thekingdom. The trade unions in each 
place would need to be consulted, and even if no question 
whatever arose, there would be a week or two's work which 
only a diplomatist could carry through at all. The cost of 
the investigation might well come out higher than the 
value of the contract to be let Where disputes arise they 
are not such as to be settled by an engineer, and, in our 
opinion, it is absurd to refer the matter to an official at all 
In fact, the less either the officials of a council or the 
council itself interferes in these labour disputes the better, 
and it is orly the council which under the clauses quoted 
has the right to refuse to accept tenders on the ground 
of non-fulfilment. Any decision come to by the engineer 
will offend one section or other of the council, and will be 
taken up from the political point of view. In order 
that there may be security of tenure for borough 
officials, and a consequent economy in the working of 
their department, they should not be given duties 
which involve the settlement of party questions. The 


THE 


procedure, in our ouod, should be as follows. The 
council having adopted labour clauses even as stringent 
as those of West Ham, should leave the question of the 
breach of these clauses to be brought before them by the 
trale unions interested. If the case is clear, they may 
tben decide whether or not to refuse to accept the contract 
for the work. Where there is dispute, as there is bound 
to be at times, they will, as experience has proved at West 
Ham, leave the same to be settled by the parties most 
interested. Any attempt to act as sole arbitrators in such 
matters will be as futile as the suggestion that the engineer 
should do во. 


COMPANIES AND RATES. 


Among the many scores of  epithets and verbal 
conundrums hurled about between contending factions, 
each trying to woo a constituency to its own side, very 
little is said of simple problems of the greatest importance 
to most classes of the community. The reason for the 
silence is that the sufferers have no votes, and thus are 
powerless to help themselves. Some years ago we several 
times called attention to the fact that the largest ratepayers 
bad no vote, hence no representation. Such a thing ought 
to be impossible if any party was really earnest in its 
promises to the public. The question shows a crying evil, 
which cannot be remedied except by parliamentary action. 
Electrical companies, whether for power, light, or tramway 
work, are usually heavily rated without having a voice in the 
expenditure of the money they contribute. Oftimes, indeed, 
the expenditure is altogether against their interests, and 
not unfrequently leads to further expenditure by the 
company. Tramways, municipal or otherwise, are always 
fair game to the rating authority without possibility of 
retaliation. It cannot be too often stated that а tramway 
undertaking is heavily handicapped by the legislative 
enactments under which it is permitted to be carried on. 
À bus an omnibus or à motor 'bus, contributes nothing 
directly to the making nor is saddled with the upkeep of a 
set part of the road surface, while a tramway undertaking 
is saddled with both these things. The 'bus or motor 'bus 
pays no rates; because it runs over the street surface, a 
tramway does. Both, of course, have to pay rates on 
sheda, buildings, and offices. Concerns like railways are 
often in a worse predicament than the undertakings 
mentioned, for in some cases they pay most of the rates of 
a parish without having a station in the parish, and, of 
course, without having a vote. There is preachment 
enough to the effect that those who pay should call the 
ture, but the anomalous position is that it is rarely done. 
So far as we know, an excuse for the being rated without 
having a vote has never been found, and it is inconceivable 
that a nation termed practical should allow its continuation 
for a single year. The extent of the trouble is easily 
shown. Liverpool has a rateable value of £4,568,014. 
Out of this companies are rated at £1,480,421, or 
32:4 per cent. of the whole. Manchester is as bad: 
with a total rateable value of £4,119,315, companies 
rated at £1,517,560, or 32 per cent. The proportion 
of company rating to total is at West Ham 34:7 per cent., 
while at Birmingham it is 28 percent. This means that in 
these places nearly one-third of the rates are paid without 
a representative to say yea or nay in their expenditure. 
Is that just! Carry the matter a little further. Surely 
the initiative and the organising power of those who 
control all this company work are equal to, if not superior 
to, the similar abilities of those who control the expendi- 
ture? Many people would go further, and urge superiority. 
Then, why cannot some system of representation be found ! 
All we know is that at present the system is non-existent. 
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Can we wonder, with such pigeons to be plucked, that evil 
tales are told of the wav some local authorities transact 
their business. 


CORRESPONDENCE. 


% ne mans word is no man's word, 
Justice needs that both be heard.” 


CRAMP'S NEUTRALISED REPULSION MOTOR. 


SIR, —I have read carefully Mr. Fynn's letter in your 
issue of Jan. 25. In reply to his charze of unfairness, I 
can only say that the meeting was well advertised, and 
that instructions were given for an advance copy of tho 
paper to be forwarded to him. I am sorry that һе did not 
apparently receive this, and that he was not present at the 
discussion. Mr. Fynn's expression“ got conveniently short. 
circuited,’ and his other personal charges, I can atlord to 
pass over. Any reader will see that such phrases teli more 
against him than against me. 

Now, as to the theory of the machine, I gave a full phase 
diagram in the Electrical. Reriew of May 11, 1906, with 
which Mr. Fynn was not satisfied. I have now given in 
my Manchester paper a circle diagram and an explanation 
which seem to me to clear up the matter entirely. 1 do 
not see what more I can do to satisfy my critic. It is 
clear that our main point of difference is the magnitude and 
phase of the flux called by Mr. Fynn m. Of the com- 
ponents of this flux, ¢ and $4, I make 4, the greater, 
while Mr. Fynn says, “In any case $ will always be by 
far the greater component of Sn. It is unfortunate for 
Mr. Fynn's view that in the very first motor I am able to 
obtain a ratio of %: ф = 5 : 1. —Yours, etc., 

Manchester, Feb. 2, 1907. WILLIAM CRAMP. 


WALL BLACKENING. 


NIR No doubt many of your readers as well as myself 
are interested in this question. It is a point often brought 
forward, and electricity then blamed for what it is not 
responsible. The cause is Acal. The remedy is: provide 
clean, pure air. If a ceiling rose or switch becomes heated, 


the fitting is either unsuitable or in bad repair. The 
remedy is obvious. With incandescent lamps, as at 
present made, some heat is unavoidable; thus the air 


round lamps becomes heated, and, owing to its lowered 
specific gravity, is forced upward by the colder air, which 
descends. The heated air becomes more humid, aud when 
it meets a colder body than itself the extra moisture is 
condensed. Any substances held in suspension are then 
deposited, and we have blackening. Given a perfectly 
pure atmosphere there will not be a deposit. When an 
experienced wireman sees blackening on casing, switch 
blocks, or other apparatus, he knows at once that there is a 
bad contact causing heating.—Youis, ete., 
WILLIAM Surru. 


Electric Club, Birmingham, Jan. 26, 1907. 


THE G.E.C. DINNER. 


The seventeenth annual dinner of the General Electric 
Company was held at the Trocadero last Saturday. Mr. 
H. Hirst, chairman of the company, presided, and was 
supported by most of the leading electrical engineers. 
Prof. Glazebrook, the president of the Institution, wrote 
expressing his regret that he was unable to be present 
owing to the death of Prof. Carey Foster. Mr. J. Gavey, 
Mr. Robert Hammond, Mr. F. Gill, Mr. E. Manville, Mr. 
W. M. Mordey, Мг. Р. Dawson, and many others 
were present. There was no toastlist and yet manv 
speeches which surpassed the usual standard of after-dinner 
remarks. The want of notice of which most speakers 
complained evidentlv conduces to raise the interest in the 
resultant speech. We drank “The King,” “The Queen 
and the rest of the Royal Family,” and then honoured 
“The Navy and Army," at the request of Mr. Philip 
Dawson. To this toast Captain G. T. Wingfield replied 

The speech of the chairman in proposing “The Guests " 
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touched on many topics of general interest. Mr. HIRST 
said: Though for many years past this annual dinner 
enjoyed the title of “G.E.C. Staff Dinner," it must have 
heen evident to those who honoured us in recent years with 
their presence that, like many electrical matters and men, 
it has changed its character. The gradual expansion of 
the G.E.C., the opening up of factories and branches in 
different parts of the country and abroad, made a repre- 
sentative gathering of the whole of our staff at a given 
moment a practical impossibility. From year to year the 
nbsentees from the ranks of our own people were replaced 
hy an ever-increasing number of business friends, and so it 
has come about that to-day a few members of the staff of 
the G E.C. find themselves honoured by a gathering of 
gentlemen representative of every branch of electrical 
science and electrical industry, and also of those branches 
of commerce and publie departments and institutions with 
which the electrical industry is so closely connected. 
Gentlemen, I bid you all a hearty welcome, and I hope you 
will have an enjoyable evening. It is somewhat ditlicult 
in an assembly representing such a diversity of opinion, 
knowledge, and experience to discuss a subject of interest 
to all, but it has occurred to me that some of the thoughts 
that suggest themselves to me during the course of the 
year while conducting the affairs of our large manu- 
facturing concern, might be uttered with advantage on 


an occasion like this. It had occurred to me, firstly, 
that an electrical manufacturer s à  much-maligned 
person. One expects of him too much. You expect the 


modern manufacturer to le possessed of a fair amount 
of science, having a good education, combined with a great 
amount of commonsense. IIe should be а good engineer, 
and a better commercial man. He ought to know all 


about finance, and be able to understand agreements and: 


patents as well as a lawver. He is expected to know all 
the markets of the world, both for the obtaining of the 
cheapest raw material and for the purpose of placing the 
finished products. He should be a keen judge of men and 
characters, and must have an iron constitution. He ought 
to have the patience of a siint, the versatility of a 
diplomatist, the perseverance of a drill sergeant, and the 
organising talent of a Kitchener. Apart from these, it 
might be useful for him to have rhetorical gifts for display 
in town councils, and literary taste for his publications, ete. 
I am quite sure you agree with me that all English manu- 
facturers possess these qualifications, or, if any do not, 
according to my experience they are at least not very far 
behind their foreign confreres. 

Nor is the British. workman in any way behind the 
foreign workman. The position of British workmen in 
foreign shops, the opinion of foreign works managers in 
British shops, amply testify to this statement. The raw 
material we buy as cheaply as other countries. How is it, 
then, that in a year which our Board of Tradu statisties 
show us to have been a bumper year—more imports and 
exports than ever—that the electrical industry in this 
country is not doing better? I am pleased to say that the 
G.E.C., by extra care, extra economies, and by your kind 
support, have been very well able to hold their own. But 
if 1 take the electrical Press seriously—and, no doubt, 
they have to be taken seriously—all is not well in the State 
of Denmark. Why is it that in the same month, and prac- 
tically in the same issues, in which we congratulate ourselves 
on good business, two large representative concerns—one а 
manufacturing company and the other a power company— 
admit great losses, and ventilate in public their difficulties 
of prospering under prevailing conditions. We see reports 
of sume 10 or 12 Continental concerns with large capital 
declaring 10, 12, and 15 per cent. dividends, after showing 
depreciation and reserves unknown in this country. In 
those same issues we notice columns devoted to advertise- 
ments by men seeking situations, whilst in German papers 
of the same week I notice three to four pages devoted to 
columns of employers offering situations, and this in 
countries where the supply of theoretical and technical 
skilled labour exceeds ours by far. Gentlemen, such 
symptoms necessarily compel one to ask questions. What 
ix being done to alter this state of affairs? I can only 
suggest that those who put their hope in Tariff Reform 
шау have to wait for the remedy too long, and unless 
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manufacturers rouse themselves and are up and doing 
something for themselves, I cannot see how things are 
likely to get better. I do not suggest artificial trusts, 
or the artificial keeping up of prices, but there are so 
many things that interfere with our industry that only 
manufaeturers—not of one, but of many industries—by 
combining can remedy. It seems to me peculiar that 
trade, labour, science, art, sport, all of them have their 
associations for the furtherance of their aims; there are 
hundreds of associations in a manufacturing way that 
deal with minor questions, but a national association of 
the British manufacturers, such as exists in America, in 
Canada, in Germany, has not found a footing in this 
country. The Employers’ Federation deals only with 
labour questions. The Chamber of Commerce is con 
trolled by merchants and traders whose interests at times 
clash more with those of bon: fide manufacturers than labour 
organisations, whose interestsare in many ways identical. My 
appeal is to the manufacturers of this country to organise— 
to get clear about their grievances and impediments. 
Any Government will have to yield to a powerful associa- 
tion, looking after the wants of millions of men, forming a 
great portion of the productive wealth of the country. 
Already Mr. Lloyd-George, following up his Merchant 
Shipping Bill, is introducing an improved Bill dealing with 
the patent law of the country. It has, to my mind, always 
been a crying injustice to this country that patents should 
be granted to foreigners without imposing on them the 
duty of manufacturing in this country, thus giving us a 
quid pro quo for the protection which this country grants 
them. Well, gentlemen, whether it is shipping rings, local 
rates, railway rates, better education, assistance that bene- 
fits the labouring classes, if we agree on what we want we 
shall be able to get it, and be less handicapped by foreign 
countries. In the meanwhile, whilst British electrical 
industry is admittedly ailing, the flow of capital into our 
industry is sluggish, and we electrical manufacturers in 
particular have, in consequence, been able to benefit less 
by private enterprise, and have had to look largely for our 
markets to municipal enterprise. The General Electric 
Company have much to thank municipal enterprise for, 
but it may not have struck many that, in spite of the 
vast amount of money spent by municipal engineering, 
it has handicapped industry to a certain extent. It 
has handicapped progress by keeping out capital, with 
all its enterprise and organising genius. Thus the 
manufacturer, being bound to close specifications, has 
had to suppress his own individuality. Every specifica- 
tion calls for some previous experience, say six or twelve 
months running. Assuming all work in this country were 
carried out on such lines, what rate of progress could we 
show compared with our foreign friends? The consulting 
engineers and station engineers—the men who embody all 
electrical engineering knowledge up to date—have generally 
not the power to act. The men who have the power have 
usually no experience, and, therefore, dare not run risks, 
Ву the time they acquire the knowledge or experience— 
which always costs money—there is generally a fresh 
clection, а new committee appointed, and the process 
begins over again. Аз a result a manufacturer caunot 
standardise nor specialise. He cannot adequately prepare 
or organise for a large portion of his market. His cost of 
production is in consequence greater. His experience in 
connection with one cuntract—except as regards penalty 
elauses—is rarely of avail in the next. Yet municipalities 
must not shut their eyes so as not to take advantage of 
progress achieved by any foreign manufacturer through his 
greater freedom of action, and certainly for our foreign 
trade it is very serious that we have so little opportunity of 
making innovations in this country, an evil which might 
easily be removed by giving the engineering elements оп 
municipal work more power and freedom. Another serious 
feature that ties the hands of the manufacturer is, of 
course, the growing political strength of trade unions. 
I do not wish to give the impression that I am an 
antagonist of trade unions, for I am not, and I never 
have been. I believe that combination amongst workers 
is good—is beneficial to themselves and to the country. 
But the thing that I do wish to object to so long as I have 
an atom of strength. and power i» the elimination of the 
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individual—the reducing of good labour to the level of 
had labour. I think that so long as trade unions shut 
their eves to the important principle of the graduation of 
ut, ао long no manufacturer can be in complete harmony 
with them. Su long as human nature. is what it is, there 
wil alwave be those who have to learn and be taught until 
they are masters of their craft. There will be those who 
know their craft thoroughly, and do a good day's work on 
the basis of. past teaching, and there will always be those 
whom Nature has endowed with special gifts that they 
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can use for improvements in the path. of progress 
for the benefit of the employer as well as for 
thar less gifted brethren; and payment in wages 


shouid be in accordance with these three degrees. I 
word agree that all workmen should have a considerable 
interest. in the earnings of every manufacturer after a 
certan reasonable dividend had been earned, but to limit 
te output of the individual in favour of the weakest or 
tre laziest is to my mind criminal. The employment of 
mori labour does not lead to profit unless it is organised 
ar died by individualism. What would have happened in 
the past df a state of Socialism had existed! I believe 
tuat some of the best and most brilliant chapters of 
history would never have been written, and I am thinking 
that the British Empire would now be a mighty small and 
dezenerate place if a state of Socialism had prevailed. 
l> k at engineering history. Do you think Socialism 
cond bave prodaced such mon as Watt, Stephenson, 
Faradiv, Bessemer, Kelvin, or Crookes? Would tho 
deems of Watt have been realised as he sat watching the 
id of his mothers kettle being lifted up by the steam! 
If Iruton had been a Socialist leader instead of a private 
capitalist how, think you, would he have treated Watt's 
propos] to him to make experiments of the condensing 
system steam-engine — experiments of a costly nature 
whieh, for all he could possibly foresee, might come to 
nothing ' This illustrates what I mean when I state that 
in empire, in engineering and science, in art and literature, 
accumulated capital used by the natural leader, by the 
n.an who knows, and the man who risks, who leads and 
pipies, will promote progress and well-being. At а 
recent. Labour conference at Belfast it was proposed that 
the ultimate object of the Labour Party “shall be the 
o^stuning for the workers the full results of their labour 
hv the overthrow of the present competitive system of 
capitalism, and the Government be asked to grant to 
m inicipalities the right to engage in any trade, employing 
the largest number of men at maximum wage and 
m nan in hours. Well, I repeat that wealth is not pro- 
dired by mere manual labour, but only by co-operation 
with abilitv to organise and direct. You might just as 
weil describe the victory of Austerlitz to the French 
privates, and not to the genius of Napoleon, or the 
con guest of Canada to the half moribund British public 
crusher and humiliated by repeated reverses, instead of 
t» the magical inspiration of that great statesman, Pitt, 
woo bv his patriotic fervour caused an enthusiasm and 
acuse of exhilaration that previously had been unknown. 
Genviemen, | must erave your pardon for having allowed 
тух to stray away over fields that until recently seemed 
farriv distant, but which to me, as an employer of labour, 
bive become problems of the day. I wish to return to the 
daty that compelled me to rise. In proposing my toast, I 
w ad like to individually mention the names of all my 
many yaests, hat as this is impossible, I will couple the 
nines of Mr. J Gavey, chief engineer, Post Office; the 
vor of Salford; and Mr. Robert Hammond, honorary 
treasurer of the Institution of Electrical Engineers. 

Mr. GAVEY, in reply, gave a review of his own experience 
in the development of telegraphy and telephones, and then 
a knowledged the great work done by the manufacturers 
i this de clopment. 

The Mayor OF SALFORD spoke as to the energy of the 
Saltford branch of the orm. 

Mr. Rotert HAMMOND hinted that motoring and other 
amusements took some of the attention of electrical engi- 
neers. He commended the firm for the way in which they 
carried out their contracts. 

Mr. Bevis proposed “The Staff, and dwelt on the 
importance of efficiency in respect. Each. member of the 
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staff should not only таке himscli efficient, but also see 
that he did his part, во as to add to the efficiency of the 
whole organisation. 

Mr. CasH and Mr. SoLOMAN replied. 

After a vote of thanks to Mr. Hirst, proposed hy Mr. 
W. М. Monley, had been given, the rest of the evening was 
occupied by an excellent programme of musical and other 
items. 


ELECTRICALLY-DRIVEN ROLLING MILLS.* 
BY G. M. BROWN, B.A, 


(Concluded from page 168.) 


The connections and general arrangement of au Ilgner motor- 
generator and a direct-current motor are shown diagrammatically 
in Fig. 6. М is an induction motor coupled ta a heavy 
Hywheel, F. and reversible generator, G. Mounted. on the 
shaft of this motor-venerator set there is an exciter, E. for 
supplying current to the field of the generator and the motor, 
MM. 408 is an oil switch with automatic overload tripping 
device for controlling the stator circuit of the induction motor, M. 
МК is a combined liquid starting rheostat and automatic slip 
regulator. МЕМ is a main field switch for the gonerntor. G, 
and motor, M M, and EF S is an emergency field switch, while 
C is a reversible controller for regulating the field current of the 
generator. It will be noted that the generator is directly con- 
nected to the motor, M, and is protected against excessive current 
rushes by the circuit breaker, СП. This circuit breaker is also 
fitted with a low-voltage trip, so that it also protects the motor, 
M M, in case of failure of the exciter or accident to the field 
windings. The motor, M M, is лім лун fully excited, and, there- 
fore, working under the most favourable. conditions as regards 
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commutation, The generator, G, is generally of the com. 
pensated or Deri type, with the magnetic circuit laminated 
throughout. The starting rheostat and slip regulator, 5 R, is 
provided with a small motor supplied with current proportional 
to that taken from the line by means of suitable current trans- 
formers. When the demand for power is greater than the 
normal load of the motor, M, the current flowing їп the 
windings of this small motor becomes sutliciently large to 
cause the armature to rotate and slightly raised the plates 
immersed in the liquid in the starting rheostat, thus increasing 
the resistance in the rotor circuit of the induction motor, and 
thereby its slip, so that it slows down and enables the flywheel, 
F, to give out some of its stored energy. When the con- 
troller, C. is in the. ** off". position. the field current of the 
generator, G, and, therefore, its voltage also. is zero. By moving 
the controller from the "otf" position, the field current is 
switched on and gradually increased, so that a gradually 
increasing voltage is applied to the armature of the motor, 
M M, and it may thus be started without any rheostatic losses 
whatever, except the very small losses in the held resistance of 
the generator. In the same way, by moving the controller, C, 
back towards the off position, the voltage of the 
generator, G, is reduced. Obviously, if this is done quickly 
enough, the voltage of the generator may become less than 
that of the motor, with the result that the functions of 
the two machines are reversed, and the energy stored in the 
moving parts of the motor, M M. and the machinery to which 
it is coupled, is returned to the flywheel, F, where it is stored 
in the form of kinetic energy. Thus the work done in accelerat- 
ing the motor, M M, and the gear attached to it, is alinost 
entirely regained during the process of. retardation. 

The motor of the Ilgner set is in Fig. 6 shown as a three- 
phase induction motor, but where there is a direct-current 
supply a compound-wound motor would be used, the series 


* Abest aet of paper rad before the Rugby Engineering Seciety, 
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and shunt field windings being so proportioned that the decrease 
in speed between no load and full load amounted to 15 or 20 per 
cent., and the speed regulation would be automatic and gra lual. 
Lirge induction motors generally have a slip varying from 2; to 
51 per cant. at their normal full load, and, iu order to obtain the 
same results, means must be provided for inserting resistance 
in the rotor circuit of such a machine whenever the demand 
for power exceeds a certain limit. This necessarily reduces 
the efficiency of the combination, but the losses so caused are 
not of such great importance as might be expected, for the 
resistance is generally not inserted until the loid on the 
motor exceeds its normal output. If the slip regulator, S R, 
is adjusted to give, say, 20 per cent. slip at twice full load, 
it is probable that under ordiniry circumstances the addi- 
tional losses, due to the insertion of the necessary resistance, 
will not exceed 5 per cent., on account of the fact that the 
motor will generally be working at less than its rated output, 
and, therefore, under normal conditions as regards slip. Fig. 6 
shows a motor-generator with direct-coupled exciter, but in the 
case of large units required for rolling-mill service an independent 
inotor-driven exciter set is preferable. Such a set should consist 
of an induction motor connected to two direct-current generators 
of the ordinary type, one being used to supply current to the field 
of the motor, and the other to the field of the generator. One 
Advantage presented by the independent exciter set is that at 
times of heavy overload the excitation remains undiminished, 
and is not affected by the reduced speed of the Ilgner 
set. In order that a large amount of energy may be stored in 
the flywheel, F, without unduly increasing its weight, itis made 
of cast steel and designed to run at а very high peripheral 
speed, say from 250ft. to 500ft. per second. Higher peripheral 
speeds could no doubt be used, but in such heavy castings 
as these flywheels a large factor of safety must be chosen to 
allow for shrinkage strains, on account of which the steel used 
should be soft and tough, with ultimate strength of from 22 to 
25 tons per square inch. At a speed of 300ft. per second the 
tensile stress produced in the rim of one of these flywheels is 
approximately 24 tons per square inch, thus allowing a nominal 
factor of safety of 10. It must be remembered, however, that 
the presence of a small cavity, or blowhole, increases the 
maximum stress on the material in its neighbourhood from 
two to three times, so that the actual factor of safety, instead 
of being 10, is more probably between 5 and 5. Calculation 
of the stresses in these flywheels may be etfected by the methods 
developed for the calculation of steam-turbine discs. 

In calculating the power required to drive a reversing 
rolling mill, it is necessary to make certain assumptions 
аз to the methods of working, and, as already mentioned 
above, particulars of the grading or calibration of the rolls 
proposed must be available. The assumptions generally made 
аге: (1) that acceleration from zero to full speed takes place 
in a certain time, varying from two to five seconds ; (2) that 
when half speed is reached, the material is put into the rolls ; 
(8) that current is shut off from the inotor and the rolling 
continued by the kinetic energy of the moving parts, so that 
the material leaves the rolls at half speed; (4) it is necessary 
to allow a certain time for stopping the rolls and moving tlie 
billet or bar into position for the next pass—this interval will 
vary from three to five seconds, and a longer interval must he 
allowed when it is necessary to move the material from one stand 
of rolls to the next. 

Having settled these matters aud the speeds at which the 
various passes are to be made, 4 speed diagram can be con- 
structed. "Then, from a knowledge of the roll calibration, and 
hence of the reduction in sectional area of each pass, and with 
the aid of the results given in Fig. 4, the total work done on 
the material during each pass is easily determined, and curves 
showing the horse-power required at any instant for rolling 
alone can be drawn. To the powers so obtained there must be 
added the powers required for acceleration and to overcome 
friction, in order to determine the actual output of the motor 
from moment to moment. The next step in the calculation is 
to determine the armature current of the motor from a know- 
ledge of its electrical properties, then, after making due allow- 
ance for losses, the voltage required, and thus the output of 
the motor-generator. From these results the dimensions of 
the fly wheel, the maximum and average loads on the motor side 
of the motor-generator set, and the amount of speed decrease it 
is desirable to allow between no load and full load can be 
determined. The two latter items naturally depend to a great 
extent on the cipicity of the power station generating plant, 
and the degree of equalisation aimed at for the heaviest sections 
the inill will have to proluce. If the mill is to be used for 
producing billets, slabs, and blooms, as well as large girders 
and chinnel irons, calculations should be made for both classes 
of work. 

The only reversible electrically-driven mill in. operation so 
far is that installed at the Erzherzogliche Friedrich Hutten- 
werke by the Allgemeine Elektricit ts-Gesellschaft. The train 
consists of four stands of rolls with an average diameter of 
2ft. 6in., and is used for the production of blooms, and rails 
weighing 651, per yard and up to 160ft. long, and girders 


up to 14in. deep by 75%. long and weighing 190lb. per yard, 
from ingots of two tons weight. The number of passes 
allowed for heavy rails and girders is 21. The maximum 
speed of the rolls is 110. г.р.1п., and they are driven by 
three motors coupled together on one base and directly con- 
nected to the rolls, the moment of inertia thus being kept 
far below that of a single motor of the sime power as the 
three. The normal output of the three motors is 5,600 h p., 
and they are capable of working up to a maximum load of 
10,550 h.p. The rolls are generally accelerated to their 
maximum speed in about four secouds, but, when necessary, 
this can be done in 2) seconds. The current input to the 
motors ranges from 8,000 amperes at first starting to 5,000 
amperes at 1,000 volts for the last pass, and the power supplied 
thus varies between zero and 5,000 kw. The motor-generator 
consists of a 2,500-volt 50-cycle three-phase induction motor 
with a normal output of 2,500 h p., but capable of carrying an 
overload of 100 per cent. for short periods. This motor is 
connected by flexible couplings to two 500-volt generators, 
each capable of giving nominally a normal output of 1,500 kw., 
and a maximum output of 4,500 kw. at 500 375 r.p.m. The 
generators are connected in series, and each is coupled to a 
enst-steel flywheel weighing 26 tons, and having a peripheral 
speed of 260 feet per second. The kinetic energy stored in 
these flywheels at 375 r.p.m. is, therefore, 55,000 foot-tons, 
and if the speed were reduced to 300 r.p.m. there would be 
available 20,000 foot-tons, or 80,000 horse-power seconds. If 
this speed reduction occurred in 10 seconds, work could be done 
by the flywheel alone at an average rate of 8,000 h.p. 

When rolling ldin. girders the input to the motor of the 
motor-generator set varies from 300 kw. to 900 kw., and the 
output of the generators, as stated above, from zero to 5,000 kw. 
This mill has been working since last July, and is operated 
by the same man who formerly drove the steam-engine now 
replaced by the electrical equipment described. It is estimated 
that the cost of rolling is now 10 per cent. less than it was 
when the mill was driven by steam. This equipment has 
recently been fully described in a paper read by Herr 
Baumeister Geyer, of the Allgemeine Elektricitäts-Gesell- 
schaft, before Vereins Deutscher Eisenhuttenleute, which will 
shortly be published, and from which further particulars can be 
obtained. 

The whole of the mills in the same works are now electrically 
driven ; the motors installed for this purpose are capable of 
exerting a maximum horse-power of 20,000 b.h.p., and have all 
been supplied by the same firm. As regards future develop- 
inents, it would seem that the greatest economies in production 
will be obtiined with complete blast-furnace and rolling-mill 
plants laid out for working on the continuous system; the gases. 
from the blast furnaces being used for generating electric 
power by large gas-engines and generators, or boilers and steam 
turbo - generators. The capacity of the generating plant 
required in such cases will simply be equal to the average 
demand of the whole of the motors installed, and, therefore, 
considerably less than the capacity of all the steam-engines or 
gis-engines that would otherwise be required. Moreover, the 
generating plant will be working under a fairly steady load, 
and, therefure, under the most favourable conditions. Even 
should blast-furnace gas not be available, very material economy 
will be effected on this account, and the steam consumption 
reduced to one-half that of separate and independent mill 
engines. That such is the belief of those who have gone care- 
fully into the matter, is evidenced by the fact that several 
large works of this character are now entirely electrically driven. 

The thanks of the writer are due to the Electrical Company, 
Limited, the Allgemeine Elektricitats-Gesellschaft, and Messrs. 
Haniel and Lueg, for information and illustrations of plants 
installed by them. 


LONG FLAME AND CHEMICAL ARCS.* 
BY W. R. RIDINGS. 


The subject will be divided into two parts: (1) the history 
of the development of the flame arc lamp; (2) the efficiency and 
advantages of the flame arc lamp over the ordinary or pure 
carbon arc. 

The history will take us back some five years, when Bremer 
discovered that by impregnating carbon pencils with salts of 
calcium or other rare metallic earths, he was able to obtain an 
arc very similar in many respects to that obtained by Welsbach 
with his incandescent mantle, and differing very greatly from 
the light obtained from the crater of pure carbon—that is to 
say, the light given out by these salted carbons was due almost 
entirely to the luminous gas from the salts, and not to the 
crater, as in an ordinary arc lamp. It was also found 
that the amount of light was practically proportionate 
to the amount of salts contained in the carbon, and it 
was this fact that led Bremer to  impregnate these 


* Paper read before the British Westinghouse. Engineers’ Club, 
Jan. 16, 1907. 
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carbons very heavily; but in practice this has been 
found to have many objections, the principal опе being that 
dunng the burmny of the carbon there is a by-product or slag 
formed around the nose of the carbon, which, in the construc- 
Gen of the lunp, necessitated some means being provided for 
knocking or chipping ott this slag. This was a very objectionable 
{зт аге, andit was not until some considerable time had been 
spent upon experiments that it was found necessary to use a 
carbon with a very much lower percentage of salts. When this 
fact had been discovere l, the carbon- makers jointly with Bremer 
eet to work to produce a eirbon free from slag and other 
omectionshle festures which were very prominent in the 
"гада Bremer ewrbons-viz., one of the most objectionable 
being the tickering of the are due to its wandering from one 
perunt te another, and, in many cases, coming from one portion 
of the carbon which was heavily salted, and then going on toa 
peint Chat contained à siviller percentage of salts—this was due 
te bad maxing in the process of manufaeture—the salts being in 
themselves practically non-conductive. It will be seen readily 
that there must be either a big rush of gas or practically no gas, 
and it was this fact which caused the very heavy ilickering 
which was noticeable in the earher types of lamp. Again, the 
silta bheing non-conductive, when added to a carbon must 
necessrily mako that carbon of much higher resistance, in 
"Ine cs:s Increasing the resistance of one foot of carbon by 
as much as one ohm. To overeome this difficulty, it has been 
found necessary to insert. down the centre or side of the carbon 
a metalle strip for increasing its conductivity. The same result 
en be obtained by lightly copper- plating the carbon. 

The question of the conductivity of these carbons is a very 
in peortant one, owing to the fact that it is necessary, in order to 
brain anything like а long-hour burning lamp, to have a carbon 
at least 2tt. long. This is due to the diameter of the cirbon 
ang limited for a given amperage. The reason for limiting 
"Һе diameter is because the carbons are inclined, and tlie 
variation of the ohmic resistance of the arc when on the two 
„ut side edges of the carbons as against that when on the two 
inside edges would vary so much that it would not be possible 
to make a lamp burn at anything like a constant voltage at its 
terminals. It would cause much flickering. It will be seen 
thet ar the are should wander as has just been described, the 
lebt would continually vary from a deep golden to a perfectly 
White one, or vo out altogether, due to the sudden increase in 
the оћипс resistance of the are. The explanation of this change 
in resistance is as follows: The resistance of an arc when 
struck between two pure carbon points being only Amin. 
apart is. Ave ohms, whereas if the are is struck between 
the peints of a pair of flame carbons, the distance can be 
increased to approximately l6mm. for the same ohmic 
resistance, due to the fact that the flame or gas of these 
art ns is a fairly good conductor. It is essential, therefore, 
‘hat the arc should be located on the centre or core of the 
Art- n practically all the time, and it has been discovered 
that it is much better to confine the whole of the salts in 
‘he centre, or core, leaving the outside or mantle of pure 
carl« n. 

Turning now to the ethciency and advantages of the flame 

{мир over the ordinary vertical carbon lamp, I propose to 
"how en the beard. curves demonstrating. the useful light 
emitte] from both types of lamp. From these it will be seen 
reeihiy what a great. advantage the flame type has over the 
„her. The explanation of this is that with a pure carbon arc 
3) per cept. of the light emitted is due to the incandescent 
rater of the positive carbon, very little, if any, light being 
ten off by the gas or are mist and the negative carbon. In 
fact, the nezative carbon intercepts a very large os of 
y useful licht emitted from the crater, as shown by the curve. 
Wilh the thane type there is nothing whatever to intercept any 
tothe п. and you get a very much better vertical hyhting 
„. et than can possibly be obtained with the open-type lamp. 
No doubt many of you have noticed, when standing under an 
ontinary typeof lamp, that there is always a large space which 
is very ру illuminated, this being due to the negative carbon 
obetructing the light emitted from the crater. With the flame 
‘атр the whole ot the globe is illuminated ; in fact, it appears, 
when decking at it, to be one perfect luminous sphere, having 
a ark or dull patches on its surface. 

With regard to the efficiency, from photometric tests made 
it has been plainly shown that there is no other source of 
абла light that can compare with the flame lamp. A 476-watt 
rd. nary open-type arc lamp gives а mean hemispherical candle- 
power of 655, whereas a flame arc of 460 watts gives, under 
the sume conditions, a mean hemispherical candle-power 
of 2750. This equals approximately 13 c.p. per watt for 
the ordinary type and 6 c.p. per watt for the flame type, 
ain the ethciency of the flame type to be at a conservative 
este. xte. three or four times as great as the ordinary type. 
Avainst this we have an increased cost of carbons due to their 
esr very long and of a smaller diameter, which, in the filling in 
ef the core, will not permit of them being machine made, each 
Өте having to be aquirted into the mantle with a small hand 

ump. An far al can tell you at present, the extra cost of 


carbons for an 18-hour lamp would equal 33 per cent. more for 
a flame-type lamp than an ordinary type. A great advantaye 
can also be claimed for the tlame lamp due to the fact that the 
light emitted is practically equal from the horizontal to the 
vertical position, thus permitting the lamp to be fixed in 
either a low position or in a very high one, still getting a 
perfect illumination, whereas with the ordinary type of kanp, 
if the lamp is placed low down, it is necessary to have a far 
greater number of limps to illuminate the кипе space owing to 
the fact that you get practically no vertical illumination. 

Referring to the controversy which has lately been taking 
place in. London between the gas and electricity authorities ; 
the high-pressure gas has a candle-power of 552. The cost of 
maintenance for this per lanip per annum is £18. 5s. ; the total cost 
per candle-power per annum 15779541. Electricares of the ordinary 
type having 691 с.р. cost £22 per annum maintenance and the cost 
per cindle works out at 765d. From tests made with the 
flame are lamp, giving a candle-power of 1,850, and which 
would cost £22 per lamp per annum maintenance, the cost 
works out at 2851, per candle-power. It is, therefore, easy 
to see that, althouzh the carbons come out more costly, taking 
the matter from the candle-power point of view, there is a very 
considerable gain. 

DISCUSSION. 


Mr. Ккоссн, in opening the discussion, said he thought that 
Mr. Ridings might have gone into the mechanism of the various 
types of arc lamps, not only of his own designs, but of the 
other well-known designs that are at present on the market. 
Mr. Krough also explained some of the details of the mechanisin 
of the feeding arrangements, and asked whether thicker carbons 
could be employed in these flame lamps by having perpendicular 
carbons, and whether any longer Due ming period could be 
obtained. s 

Mr. Кпихез explained that it would be almost impossible to 
get a steady аге wlien burning the carbons in а vertical position. 

Mr. рахнлм Perex asked for the burning hours of this new 
flame lamp; also for figures as to the price compared with other 
lamps on the market and their burning hours. 

Mr. Ripines said the burning hours of the flame lamp taking 
2511. of carbon, which cost about 6d. per pair to the consumer, 
gave a life of from 20 to 22 hours, 

Mr. VENABLES said he understood that they had a disadvan- 
tage with these lamps due to the deposit they got from the cores 
of the carbons, and asked what was the falling off in the candle- 
power due to this cause. 

Mr. RII Nds said that you would not find in 18 hours that more 
than 6 or 7 per cent. of the light would be obstructed due to 


this cause, as the deposit, which was perfectly white, acted as a 
reflector. 
Mr. VENaBLEs also said that draughts seem to have an 


injurious effect upon the lamp. 

Mr. Ripixes explained that there was only an exceedingly 
small @urrent of air passing through the lamp due to the 
ingenious method of ventilation provided, and stated that the 
fumes had a slight injurious effect upon the lamp, but the 
system of ventilstion provided allowed the fumes to escape, at 
the same time preventing any draughts from getting on to the 
are. Replying to a question by Mr. Malpass as to the difference 
in candle-power between a lamp on the direct-current and one on 
an alternating-current circuit, Mr. Ridings stated that there was 
about only 1 per cent. less light from an alternating-current 
lamp than from a direct-current lamp. 

Mr. LovELL asked what were the relative advantages of the 
two colours of light—viz., white and yellow or golden—and 
whether the making of the carbons was in the hands of any one 
particular maker. 

Mr. Ripixas stated that the advantages of the yellow light 
over the white light were numerous, but, of course, the yellow 
light was not suitable under all circumstances—i.e., it is uot of 
much use for matching colours—but it had a much warmer 
appearance than the white light, and was, perhaps, the more 
natural, 
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Orders for week ending Friday, Feb. 15. 


Мохралү, Fes. 11. —' A" Coy.—Reecruits’ infantry drill, 6 p.m. 
Technical instruction, 7 p.m. 


Tvespay, FEB. 12. —" В” Coy.—Reeruits’ infantry drill 6 p.m. 
Technical instruction, 7 p.ni. 


WEDNESDAY, FEB. 13. —' A Badge examination for “C” and “D” 
Companies. 


ТнгкарАү, FEB. 14. —'* С” Соу. —Technical instruction, 7 p.m. 


Fripay, Fer, 15.— D" Coy.—Recruits’ infantry drill, 6 p.m. 
Technical instruction, 7 p.m. 


Fin. 9. —N.C.O.'s mess inner at the Monico. 


J. H. S. PHILulps, Captain, 
for O. C. E. E. R. E. (Vols., 
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FORTHCOMING EVENTS. 


i Fripay, FEB. 8. 

Institution of Civil Engineers.—At 8 p.m. (students’ meeting), 
“The Reco struction of a Swing Bridge on the Southwold 
Railway," hy Mr. C. Pain. 

Physical Society. — At 8 p.m., at the physics laboratory of the Royal 
College of Science, Imperial Institute-road, South Kensington, 
presidents address and * The Magnetic Fields and Inductive 
Coefficients of Circular, Cylindrical, and Helical Curienta," by 
Mr. A. Russell. 

SATURDAY, FEB. 9. 

Junior Institution of Engineers. —Auniversary dinner at the Hotel 
Cecil. 

Robertson's Fire Brigade.—At 7 p.m., dinner at Brook Green 
Hotel, Hammersmith. 


Мохраү, FER. 11. 

Society of Arts.—At 8 p.m. (Cantor lecture), ** Gold Mining апа 

Gold Production,” by Prof. J. W. Gregory. (Lecture III.) 
Tvespay, FEB. 12. 

Institution of Civil Engineers.—At 8 p.m., Modern Motor 
Vehicles," by Colonel R. E. B. Crompton (discussion). 

Institution of Electrical Engineers (Glasgow Local Section). — 
At 8 p.m., at the Lecture Hall, 207, Bath-street, Glasgow, 
Remote Control Switchgear,” by Mr. Frank Walker, 

WEDNESDAY, FER. 13. 

Institution of Eloctrical Engineers Birmingham Local Section). 
At 7.50 p.m., in the large lecture theatre, the University, 
Edmund-street, ‘‘Central-Station Economics: their Study and 
what it promises in the way of Cheaper Power,” by Mr. A. M. 
Taylor. | 

Institution of Civil Engineers.—At 3 p.m., students’ visit to the 
headquarters of the London Fire Brigade. 

Sooiety of Arts. —At 8 p.m., ordinary meeting. Motor Omnibuses,” 
by Lord Montague of Beaulieu. 

Arc Works Engineering Society (Chelmsford).—At 7.45 p.m., 
„Switch and Switchboard Design,” by Mr. R. C. Harris. 


TuvnspaAv, Fes. 14. 
Birmingham and District Electric Club.—At 7.30 p.m., at the 
Colonnade Hotel, New-street, * Electric Lighting: Present, Past, 
and Future," by Mr. J. G. Smith. 


Fripay, Fes. 15. 

Northampton Institute Engineering Sooctety.—‘‘ High-Speed 
Tool Steel." 

Institution of Mechanical Engineers.— At 8 p.m., annual general 
meeting. The discussion on the“ Eighth Report to the Alloys 
Research Committee on the Properties of the Alloys of Aluminium 
and Copper,” by Prof. Carpenter and Mr. Edwards, will be 
commenced. 

Glasgow College Technical and Scientific Society.— At 7.30 p.m., 
„The State and the Inventor, by Mr. B. Н. Thwaite. * 


Institution of Heating and Ventilating Engineers.—Tuesday, 
Feb. 19, at 7 p.m., at the hall of the Institution of Mechanical 
Engineers, ‘* The Standardisation of Cast-Iron Pipes," hy Mr. 
L. F. Pearson; and “The Ventilation of the House of Commons,” 
by Mr. W. Yates. 

Institution of Electrical Engineers (Manchester Local Section). 
Friday, Feb. 22, at 6.45 p.m., dinner at Midland Hotel. 

Institution of Electrical Engineers (Students’ Section). —Thurs- 
day, Feb. 28. dinner at Holborn Restaurant, London. 


APPOINTMENTS VACANT. 


Tramways Manager, Potteries Electric Traction Co. Particulars 
from the Secretary of Company, Donington House, Norfolk.street, 
London, W.C. 

Assistant Electrical Engineer, Rangoon Electric Tramways and 
Supply Co. Particulars from J. W. Dartwood and Co., 14, Dule- 
street, Liverpool. 

Assistant Lecturer in Physics, Battersea Polytechnic, S.W. 
Commencing salary, £180. See advertisement in last issue. 

Premium Pupil, Bedford Corporation electricity works. 
ticulars from the Borough Electrical Engineer. 


Par- 
See advertisement in 


last issue. 
Shift Engineer, Erith generating station. Salary, £104 per 
annum. Applications to the Chief Electrical Engineer by Feb. 11. 


See advertisement in last issue. 


Electrician for a gold mining company in Ashanti. Inclusive pay, 
£250 per annum, out of which sum the successful candidate must 
provide his own maintenance and servants. Applications to Electrician, 
care of Smith's, 51, Moorgate-street. E.C. See advertisement in last 
issue. 

Aro Lamp Trimmer. Wages, 30s. per weck. Applications to 
Engineer and Manager, 27, Oshorn-street. Whitechapel, E. See 
advertisement. ` 


Premium Pupil, electricity works, Canterbury. See advertisement. | 


Resident Electrical Engineer, Oban. 


Salary, £150. Applica- 
tions to the Town Clerk. 


ENFORCEMENT OF LABOUR CLAUSES. 


The following report bv Mr. John G. Morley, the 
borough engineer of West Ham, raises the important ques- 
tion of the enforcement of labour clauses. The report 1s 
dated Jan. 16, 1907, and reads: 


With reference to the discussion which took place at the last 
nieeting of the Council on the tenders for drainage work at 
Dagenham, as to which oflicer was responsible for seeing that 
the labour clauses in the contract were carried into effect, and 
to the borough engineer's reply that it had not been his duty to 
enforce the clauses, and to the following resolution passed by 
the Council after discussion: That the borough engineer be 
instructed to see that the labour clauses in all contracts are 
carried out, and that а clause be inserted in the accepted and 
all future contracts requiring the contractor to produce his books 
when necessary to prove the payment of the proper rate of 
wages to his workmen "— perhaps the borough engineer may be 
forgiven for stating that he was very much surprised at the view 
taken by the Council, as he certainly was under the impression 
that the Council were aware that his departinent had not, up to 
the present, taken special steps to ascertain whether trade union 
rates of pay and hours of labour were being observed, and that 
some members of the Council were well acquainted with the 
intricacies of the question and the ditliculty of enforcing the 
clauses. The borough engineer would remind the Council that 
the saine question has repeatedly been raised, but the present 
is, he thinks, the first occasion that it has come to thie vote, 
the inference being that the Council having included the clauses 
in the contract, it was for those atlected to bring any breach to 
their notice. 

The borough engineer has, in the short time at his disposal, 
looked into the various points that have been raised from time 
to time during the past nine years or more, and he begs to 
remind the Council that in nearly every case questions of this 
nature have been dealt with by the committee direct, and in no 
instance by his department ; and that even in the cases where 
the committee have made most exhaustive inquiries there has 
always been a division of opinion in the Council on the decision 
arrived at. For example, in connection with a complaint from 
the secretary of the Engineers and Electrical Workers, etc., 
Committee that Messrs. Manlove, Alliott, and Co., the con- 
tractors for machinery at Plaistow Hospital, did not comply 
with the labour clauses, the reply given simply referred the 
writer to the fact that the company had signed the following 
declaration: We do hereby declare that we pay such rate of 
wages and observe such hours of labour as are accepted as fair 
by the trade unions and the employers of the district." 

In Messrs. Ferranti's contract for electrical machinery some 
explanations were made by them as to the employment of 
unskilled men on screwing machines, saws, and similar machines, 
and the explanation was accepted as satisfactory. In the Vulcan 
Electric Company's contract for wiring at Holborn-road and 
Napier- road Schools, when a suggestion was made by the Elec- 
trical Trades' Union that the company should be required to 
produce their books and time-sheets to the committee, the com- 
mittee reported that they were ‘‘unable to recommend that 
any further action be taken." In Messrs. Edgar Allen and 
Co.'s contract, on a complaint from the secretary of the United 
Machine Workers' Association, the Works Committee had an 
interview with one of the directors, and were satisfied with his 
explanation. In the case of Adams Bros.’ contract for the 
supply of boots, the Tenders Committee had four meetings, saw 
а representative of the company on two occasions, also the 
secretary of the trade unions affected, the town clerk's repre- 
sentative visited Messrs. Adams’s works at Raunds to investigate 
the books, and as a result the Council sealed the contract. In 
the case of Messrs. Leslie’s contract for the asylum buildings, 
on a complaint from the district secretary of the Amalgamated 
Society of Wood Sawyers and Wood-Cutting Machinists, several 
meetings were held, and a resolution passed that £5 be 
demanded from Messrs. Leslie as liquidated damages for breach 
of contract. Messrs. Leslie denied breach of contract, and 
the committee decided to take no further action in the matter, 
although subsequent resolutions were moved for the reopenin 
of the case. In the purchase of calcarium for Manor-road an 
Star-lane Schools from Messrs. Morse, Sons, and Co., the clause 
relating to the payment of trade union rate of wages was struck 
out by the firm, but the committee endorsed the action of the 
works manager in purchasing the material from them. In con- 
nection with the recommendation of the Highways and Parks 
Committee as to an order on Messrs. Bonallacks for the repair 
of carts, when it was moved that по more work be given to 
Messrs. Bonallacks until they had disproved the charge made in 
the Council chamber that they did not pay trade union rate of 
wages," 1t was resolved, after considerable discussion, **that the 
Council proceed with the next business.” 

In quoting the above instances, which he has taken as illus- 
trating the general policy of the Council in the past, the borough 
engineer simply desires to bring before the Council the difficulty 


THE ELECTRICAL ENGINEER, FEBRUARY 8, 1907. 


ob „tere the clauses, and he has no wish to evade any duty 
марке d upen hon by the Council. In view, however, of the 
prem nt instructions, that heis 7 to see that the labour clauses 
in all contracts are carried. out.” he begs to point. out. for the 
imteninatioen ef the Connal what the requirements of the clauses 
уге And te ask for further instructions as to the extent to which 
te Council desime that he should go in euforemg the provisions 
ot the The clause are set out in Appendix N hereto, 
Саам» and 2 require that the contractor shall рәү all 
workmen employed by bun on the contract at schedule vates 
vet observe the schedule hours of labour, provided. that this 
net реони overtime. if such overtime is in accord- 
Ado with othe rules of the trade umons concerned. Is it 
the. antennen of the Council that. the engineer should: (a) 
Make ompnnes from the men on the work as to the amount of 
Mazes they receive ^ % Visit the various workshops of the 
locally, in London, or in the provinces and obtain 
iet from the men engaged there? (0) Verify 
ef налиев. if possibles from the books of the contractor / 


әзе 


at мс 


21151 ue tet 


' 
JETER у 


tre Re peat the enquiries periodically, and if se. һом often? 
Ve Tike Council will observe that. the causes make it essen- 
tol fu the bereush engineer to be fully acquainted with the 


tade anmien rales ef the locality, London. and the provinces, 
werk is boang carried out. for the Connal,  CPhese 
1 1. believes: vary frome tnne te tine, and hie does not 
ге мат ару ease in меһ both parties 1n a dispute have been 
(quite Acteci ) 

Clause J requires the contractor to exhibit a schedule. of 
aoan every Тегу, workshop, or place occupied or used by 
I. 1 connection with the contract. There is no difficult in 
tac co dk ot works хес this requirement curried out. on the 
„ „bes. bat we have not up to the present visited the con- 
мот х werksheps away from the job to see whether notices 
have been displayed there. 

Cause d requires every contractor to. prove that he pays fhe 
A hes anen rates of wages and observe hours of labour 
Qe аме by the workmens trade unions їп the several 
laal pes where his work as done. (a) Is the engineer, there- 


л іу. ра { 


le 


11 


tr fen 


fete. tee ascertain what contracts the contractor has in Hand! 
„ Pee eit the хине wherever they may be? (e) To make 
De same Mues as to rates of pay and hours of labour as 


unner Cia des Nos, Land 2^ 
Do the Council take it that the borough engineer 
te пе simlar inquiries with respect to all the workmen 


toes кена. 


caper ved by the numerous. contractors whose tenders are 
wx ep cd fer annual supplies? If this is carried out by the 
leot ith engineer, l presume the duties would also be required 


E ai ether departments having contracts. 

In em havon, the borough engineer would point ont that 
it . Ceana adhere to their requirement that thev are to be 
Taste d bes othe) investigation that the labour clauses. are 
aiel eut in their entirety, then it will be necessary to make 
„ antennen for this work. It would not be practicable 
toane thas several clerks of works to leave the works to make 
Dae investigation, ner would they be competent on all points to 
acces abel it would rather point to the necessity for the appoint- 
ha Tat oef a spe la officer or the creation of а Spe lal de partur nt 
wo h weak keep the Council in touch. with the trade union 

amd conditions аз to hours of labour and rate of wages 
hout the country, and who would be empowered to visit 
„ werks and canine the contractors books in the manner 
Јонх G. Man H. v. 


21 


ae: 


veal above. 
ArrENDIA X. 

Toe „ ter shall at all times during the continuance cf 
"aus oentbeet abide by. perforin, observe, fultil. and keep all 
oed sinzular the stipulations following that is to sav: 

I. The contactor shall pay all workmen (exeept a reasonable 
. ef et legally bound apprentices) employed. by him in and 
toe eventon of. this contract. or any part thereof, 
ate wages for overtime respectively at rates not less 
tan the gates stated provided for in the schedule hereto, 
wird per each and every FÉ reach by the contractor of this stipula- 
foa. an b netwithstantdine the condonation ef any prior or other 
pec, the contractor shall om demie pay to the Council as 
„ deted tes. amd not as à penalty. the sum of £5. 

2. The contractor shall observe, and cause to be observed, 
у such werkinen hours of labour not greater than the hours 
of bemp stated aa provided for in the sud schedule. and for 
«sh and every breach. by the contractor of this stipulation, 
ed notwitlistanding the condenation of any prior or other 
brew 1 the contractor shall; оп demand, pay to. the Council as 
азме dates, and not as à penalty; for each day or week, 
the ease quay be, in which any such breach shall be com- 
1 „% %% „. and for each werkinan m respect to whom it shall be 
ea tel, the иш of Ss. per hour for every hour during which 
и, day er week, as the case may be, each such workman 
esl] be руе by the contractor beyond. the maximum 
pumde rot hours stated or provided for in the sud schedule, 
provided that this stipulation shall not. be construed to prohibit 
verte. if nel overtime be in accordance with the rules of 
tlie truje unitis concerned, 


1 * 147 


Wastes 


4^ 
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5. The contractor shall at all tines during the continuance of 
this contract display, and keep displayed, upon the site of the 
works, and in every factory, workshop, or place occupied. or 
used by the contractor in orabout the execution of this contract, 
иза position an whieh the same may be easily read by all 
workmen employed by the contractor in or about the execution 
of this contract, a clearly. printed written copy of the said 
schedale hereto; and for each and every breach by the con- 
tractor of this stipulation, and notwitlistinding the condenation 
ef апу prior or other breach, the contractor shall on demand 
pay to tlie Council as hqnidated diunages, and not аха penalty, 
tor every day duning which such breach shall be or continue, 
the sum of £3. 

4. A tenc r shall not be accepted unless it is stated by the 
contractor in the tender. and proved to the satisfaction. of the 
Council. that the contractor at the date of. the tender pays te 
the whole of dns workmen such rate of wages and observes 
such hours of labour as are recogmsed by the workmen's trade 
unions in the several localities where his work is dene. If. 
after the contact. is signed, it shall be proved that the xud 
Statements oo the contrictor in the tender are contrary to fact, 
the Council shall Бе entitled: to rescind the contract, or, at its 
option, to recover from the contractor, as Шида damages, 
and not as à penalty, the sum of £50. 


INTELLIGENCE 


— аш 


DEM ERARA ELECTRIC CO. v. FREDERIC WHITE 
AND OTHERS. 


This case came before the Judicial Committees of the Privy Council 
on the lst ult. on an appeal from the Supaeme Court of British 
Guiana. The Lords of Appeal present wee the Lord Chaneellor, 
Lord Macnigiten, Lord Davey, and Sic Anthon Wilson, It was an 
appeal by the Demers Eicetrie Co. Бош a qudgment of the Snpreme 
Court of British urina in an action һин by the owners aud 
oceupiers of eatin houses near. tho appellants) power station at 
Georgetown, iu whieh the тат sought to recover damages aud an 
injunction, them compli nts being that they were disturbed їп the 
quiet enjoyment of their houses by the noise and. vibration caused by 
engines and nachinerv at the appellants’ works. The appellints, it 
appeared, were a company incorporated in 1899 under. ordinance 
No. 15 of the colony ot British Guiana, the objects of the company 
Including the acquisition, construction, maintenance, and operation of 
сене Gamiwavs, inelnding powerhouses, fieteries, stations, ete. in 
the colony. By the Georgetown Electric Lighting Ord r, 1899. the 
appellants were granted the exclusive right ot supplying electiie 
energy for all pubie and private purposes and using the same for any 
undertaking lawfully eared en by them within the arca of supply, 
Whieh ie Чаче Georgetown, The order included. provisions compell- 
ing the appellants to supply «спе energy under penalties for non- 
complies, Among other obbyeetions imposed upon the appellants 
were the mainteninec and duly working of the tramways, The case 
was heard bv three judges, who came to the conclusion that the 
evidence showed that the effect. of the vibration were such as to atleet 
the comfortable enjoyment of the раш houses; and they accord- 
шу granted an injunction, with snail danirgres and costs. 

The appellants now asked that the judgment of the colonial court 
might be set aside, on the grounds tiat it was not proved that the 
ap pellunts caused any vibration or noise so as to be a nuisance, that 
even assuming that апу such ишвапее was oveasioned, the injury 
could have bern amply compensated lor. by damages, and that an 
injunction was not needed. and ought not to have been дї anted ; and 
that the injury, if any, was caused by acts of the ap раша which 
they were authorised and required by ordininee to perform, and there 
was no proof of negligence m sneh performance ; and that the judg- 
ment of the Supreme Court was wrong in law aud in fact. 

Their Lordships reserved judgment. 


LEGAL 


THEFT OF GALVANOMETER. 


At the Clerkenwell Sessions on Weduesdav, Thomas Young. 29. 
electrician, pleaded guilty to having stolen one galvanomecter and 
other articles the property of W Hian Ne viour, his master. ot Eliiott- 
street, Sloane street; 8. W. Detective set geant Smith said that the 
prisoner was released from gaol in September last. He went to live 
at Remington-street, Cityv-road. where witness found after his arrest 
between £30 and £40 worth of stolen fittings, He was sentenced to 
15 months iuprisonment, with hard labour. 


DAVID MOSELEY AND SONS v. MANCHESTER COR- 


PORATION. 


This action. was tried at the Manchester Assizes өд the 51У ult. 
bete Мг. Justice А. T. Lawren e and а special jury. Plintitls 
eaimed damages tor Зори to a motorar The detendants (the 


Munchester Corporation: ра non-lHabihtv, and also that there had 
been contributory negligence on the plióntitl put. 

The plaiutitls car it was said, was being driven along the high read 
from Middleton to Manchester about ПА on July 13 last, when 
it collided with an electrie standard which stands im the middle of the 


roadway in Cheetham Hill, The car cost £750 in January, 1900, and 
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it was so damaged by the collision as to necessitate an expenditure of 
£116 153. 6d. for repairs. This was the sum claimed. A peculiarity 
iu the cis» was that for a great part of the way between Middleton 
and Manchester the standards which carry the electric wires are in 
couples, one on each side of the road, hut that on approaching 
Cheetham Hill the system changes from the double to a series of 
single stan‘lards. which run along the centre of the road. There was, 
the plaintiffs said, at the time of the accident no light to warn drivers 
of vehicles of possible danger. Iu these circumstances, counsel sub- 
mitted, the Corporation were liable. They were bound, in the con- 
struction and working of their tramways, to adopt such reasonable 
precautions as would ensure the public against accidents. 

Mr. ReGtnaLp MosELEY, who was driving the car at the time of 
the accident, said lie had held a driver's certificate since 1904, and 
had not previously to this had any accident. There was little tratlic 
on the road at the time, and Middleton was reached in safety, but on 
the return this accident happened. when the car was travelling at a 
speed of 12 to 15 miles au Heat The first standard of the series in 
the middle of the road was invisible until the car was within a yard 
or two of it, and the car dashed into it. The car was damaged to the 
exteut described. The standard was unlighted, but on the side of 
the road there was a street lamp, which, however, was useless as a 
warning. 

After further evidence. Mr. Suee, К.С. (who appeared for the 
Corporation), contended that there was no blame attaching to the 
Corporation by reason of their not having placed a light on this 
standard, the street being otherwise lighted. If Mr. Moseley, in 
driving, had kept a proper look out—knowing, as he admitted he 
did. that there was a single line of standards on that road—he 
might, if other witnesses were to be believed, have seen the obstruction 
in time to have avoided it. 

In summing up, the Ju said the question was whether, upon the 
facts, the plaintitls were entitled to recover. They could only do so if 
negligence was proved, and the jury had to be satistied, before tinding 
the Corporation guilty of negligence, that they had not exercised 
reasonable care in attending to the safety of the public. The 
Corporation had a statutory right to place the standards where 
they were. Was this one sufliciently lighted? If not, and the 
accident occurred in consequence, they would be liable, provided the 
driver of the motor exercised due care and was guilty of no contributory 
negligence. 

he jury found a verdict for the plaintills. 
was not disputed. 


The amount of damages 


BRITISH POWER TRACTION AND LIGHTING CO. 


In the Chancery Division on Tuesday, Mr. Justice Warrington had 
before him a summons taken out to determine the right of the 
Mulliner Motor-Body Co. to claim against the assets of the British 
Power Traction and Lighting Co. in liquidation. 

Mr. Cave, K.C., stated that the receiver appointed in a debenture- 
holders’ action against the British Power Co. was authorised to borrow 
£3.000 to carry on the business, but he had incurred debts exceeding 
that sum without making further application to the Court, and the 
claim of the Mulliner Co. was resisted by the Halifax Joint-Stock 
Banking Co. on behalf of the debenture holders. The British Power 
Co. made motor chassis and purchased the bodies from the Mulliner 
Co. The latter had ceased to give credit, and the receiver gave it 
specilic orders to supply bodies for cars the Power Co. had in hand, 
believing he would be able to sell the goodwill of the con.pany 
eventually at a good price. There was a change of receivers, and 
when the Mulliner Co. asked for payment the bank resisted the claim 
on the ground that the first receiver, having exceeded his borrowing 
powers, had deprived himself of his right to be indemnitied out of the 
assests. 

His LonpsnrP said that the question involved was an important one 
of principle, and reserved judgment. 


CLAIM FOR ELECTRICAL FITTINGS. 


In the Westminster County Court on Tuesday, before his Honour 
Judge Woodfall, the case of the Electrical Alliance Co. v. Lawton was 
heard, and was an action by the plaintitls, a firm of electrical engineers 
of London and Birmingham, to recover the sum of £3. 18s., balance 
of an account alleged to be due to them from the defendant, Mr. J. E. 
Lawton, residing at Matlock Bath. 

The plaintiffs’ solicitor said his clients had done work for the 
defendant at his residence at Bath to the extent of £1,660, and they 
had been paid their account, but the present claim was in respect of 
some extra goods ordered by him at their Regent-street shop. 

The defendant appeared in person, and said he did not owe the 
money, and he thought it was very hard that he should be brought 
up all the way from Matlock to defend the action after having paid 
the plaintiffs a sum of £1,660. The plaintiffs, he said, had done 
some work for his son, and that was probably where the mistake had 
arisen. 

The plaintiffs’ solicitor admitted that that was so, and his Honour 
gave шш for the defendant, with costs. 


DISPUTE ABOUT AN ELECTRIC FAN. 


In the Westminster County Court, before his Honour Judge Woodfall, 
on Tuesday, the case of Verity v. Baxter and Calder was tried, and 
was an action by the plaintills, a firm of electrical engineers of Charing 
Cross-road, to recover the sum of £32 in respect of an electric fan 
uu: to thc defendants, a firm of contractors. 

he defence was that a“ box fan was ordered from the plaintiffs 


for use on the stage of Drury Lane Theatre, and that the plaintiffs 
sent an ''open" one, which was rejected by the manager of the 
theatre and thrown on the defendants’ hands, therefore they refused 
to pay. 

His Hoxovr. in giving judgment for the defendants, said he did so 
with sonie reluctance, as they might have returned the article as soon 
us they found out that it was not according to order. 


KEEGAN v. SALFORD CORPORATION. 


At the Salford County Court last week, before his Honour Judge 
Parry, Michael Keegan brought an action against the Salford 
Corporation to recover damages alleged to have been done through the 
negligence of a tramear driver in their service. The sun of £65 was 
claimed as damages for alleged neglect of the defendants’ servant in 
driving a tramcar along Regeut-road in such a way that it dashed into 
а е апа lurry driven by the plaintitl, damaging himself, his horse, 
aud lurry. 

At tlie close of the evidence the Jtpce said he could not helpe 
thinking that the speed of the car was greater than that suggested by 
the defendants, and it was greater than even Mr. Keegan seemed te 
think it was. The question was whether the car driver kept a proper 
look out. As that was a dangerous place the driver should have kept 
а good look out, and, therefore, it was all the more important that 
the car driver should be on the look out for other vehicles, as it was 
for a locomotive engine driver to be on the look out for signals. The 
fact that the driver did not sce the horse and lurry until he was up 
to them was all-important, and seemed to show that he did not look 
ont. He was quite satistied that in this case there was not a sufficient 
look out by the motorman, but he did not think he was grossly 
negligent. It must be very tiring work for car drivers to keep a sharp 
look out; but that was what they were paid for. If a man failed in 
his office, the employer was liable. His Honour gave judgment in 
favour of the plaintiff and assessed the damages at £50, with costs. 


ALLEGED FALSE IMPRISONMENT. 


On Wednesday, at Clerkenwell County Court, в deferred point of law 
was dealt with һу Deputy Judge Edge in a case which recently came 
before him. Charles Pinkerton, an electrician, of 21, Clerkenwell- 
road, sued Messrs. Glover апа Co., electrical engineers, of Vine-street, 
Clerkenwell, for £100, as damages for false imprisonment and malicious 
prosecution. Whilst carrying out a contract for wiring an exhibition 
stand at Olympia, plaintitl required а few feet of wire to complete the 
work. He went to defendants' stall, and it being the usual custom to 
hire the goods necessary for carrying out such contracts, he obtained 
it from the boy in charge, saying the stall he was going to use it upon. 
Wheu the exhibition was over he was given into custody upon a 
charge of stealing the wire. He was taken before a magistrate, and 
discharged. 

For the defence, it was said that no goods were allowed.to be taken 
away from the stall without being booked. 

The jury awarded plaintit £15 for malicious prosecution and £5 for 
false imprisonment. 

The point was raised that in order for plaintiff to sustain his case 
the charge sheet must be proved. The entering of judgment was 
deferred for consideration of this point. 

The DEPUTY JUDGE said he agreed with counsel that the charge 
sheet was an essential part of the case, but there was ample evidence 
of the prosecution in its absence. 

CovNsEL submitted that the proceedings in the police court must 
be proved in the present case. It was au importaut point, because 
its omission in future cases of the kind might lead any plaintiff to 
lose an action which he ought to gain. 

The Deputy Jus said there was the evidence of plaintiff that 
he saw Mr. Glover sign the charge sheet, there was Mr. Glover's 
admission that he gave plaintiff into custody, and there was the 
evidence of the detective that plaintiff was given into custody. He 
thought that was ample evidence in the absence of the charge sheet. 
So he should enter judgment for plaintiff, with costs. 


METER FRAUD. 


At the Penarth Police Court last week a charge of fraudulently 
using electricity, the property of the Penarth Electric Lighting Co., 
was preferred against Carl Wehrley, a local tradesman. 

The fraud was of a character now common where slot meters are 
used. Defendant denied the fraud, and claimed that the meter was 
defective. The man who fitted the meter declared that he had never 
put in a defective meter, but he admitted, in cross-examination, that 
defendant had called his attention to another meter, which he com- 
к to the company did not register the supply. That meter had 

een found defective. 

Mr. HENRY CAMERON, managing engineer to the company, said that 
on Jan. 15 he was walking around the town in the compauy of one of 
the directors, and on passing the defendant's premises he saw the 
meter through the wiudow. Asa result of what he saw һе went in, 
and subsequently called in his colleague. They examined the meter, 
and found that it had stopped registering the supply, although there 
were lights in the shop. Witness found that the canse of this stoppage 
was a piece of jewellers’ wire inserted in a hole in the name-plate, and 
it had the effect of stopping the small motor which worked the clock. 
When a penny was inserted, the wire would be placed in the hole at 
the sume time, and an incessant supply would be obtained. On 
looking inside the drawer, onlv 1s. 5d. in copper was found. There 
were five lights in the shop. 

The magistrates imposed a fine of £5. 
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COMPANIES' MEETINGS AND REPORTS. 


LONDON, BRIGHTON, AND SOUTH COAST RAILWAY. 


The ordinary general meeting of the London, Brighton, and South 
Coast Raiiway Со. was held on Wednesday ut the London Bridge 
ferocious. 

Lord Corrkstog, the chairman, in moving the adoption of the 
report, said the Board had to recon.mend a slight reduction in the 
dividend for the second half of the year. The revenue account showed 
that wiile there was a net increase in the pas-enger traflic receipts of 
£445, there was a decrease of over a million in the number of 
pess gers carried, and taking the whole year the falling off iu 
боуп ters exceeded a million anda half. This decrease, he said, had 
tien v arisen in the suburban and short-distance traffie, and was 
attriíatabie to the tramway competition of the London County 
Сеше and of other local bodies and tramway companies. Comparing 
the tusures of the vear 1906 with those of 1903, when the tramways in 
“ath London began to compete seriously with their railway. it would 
cu that the past year showed a diminution of over six millions in 
the total number of passengers carried, and that the second class 
aione showed a falling off of nearly 25 per cent. Taking the same two 
years, the diminution of the receipts from passenger traffic. lust 
year was about 11 per cent. as compared with 1903, but the return 

r poenger was nearly 8:4., as against 74d. in 1903, showing that 
it was the long-distance trattic, including the week-end and excursion 
trathe, which had been maintained rather than the short-distance 
trathe. "Competition of this kind,” said the chairman,” when con- 
ducted hy municipal bodies, is a double-edged weapon. If it pays, it 
1% mainly because business is abstracted from railwavs, and if it does 
not pay, railway companies, as ratepayers, have to share in the loss, 
whilst municipalities, unlike railway companies, аге not hampered by 
the consideration. of having to provide a return on invested capital 
when fixing their fares and services.” It was fortunate that the 
eleetrineation of the South London Railway between London Bridge 
4nd Victoria had been undertaken. This work was proceeding so 
satisfactoniv as to atlord a prospect of the experimental working being 
„ n.pieneed early next year, and the Bourd hoped that the arrange- 
теш would prove to be а successful means of checking the etlect of 
the present severe competition, and of getting back some portion, at 
anv rate, of the suburban traffic. 


CENTRAL LONDON RAILWAY. 


The half-vearly meeting of the proprietors of the Central London 
Railway was held on Wednesday at the Holborn Restaurant, Sir 
Henry Oakley presiding. 

In moving the adoption of the report (Electrical Engineer, Feb. 1), 
the CHAIRMAN said the revenue account was at first sight somewhat 
His ouraging. because there was a loss roundly of a million passengers 
and ot over £7,000 in the receipts. The true history of the reduction 
was that there was a very large number of motor ‘buses passing along 
the mente which their line traversed. From Tottenham Court-road to 
the City or to the Marble Arch the ‘buses charged 1d., whereas the 
fare bv railway would be 2d. each way. When the railway started 
the average fare of 2d. was very much applauded by everybody, 
[сау when it was coupled with the ready way of conducting 
thes business by dropping a ticket into a bowl and enabling the 
pase nzer to go Where he liked without further interruption from 
ti sel collectors and others. If they had to lower their fares to face 
fnis competition, that system must inevitably be put a stop to. 
Whether that would be more profitable he would not say at present, 
-ean]e thes were giving it the gravest consideration. Не was 
“ating to see the result of the experiment of Sir George Gibb on the 
Dini Rarway in the matter of reducing fares for the short distance 
et. dieecrasing them for tlie long distance. So far, he might say that 
tot the last month or six weeks the loss in the number of passengers 
had not teen increasing, and that the diversion was only affecting the 
frin, of their traffic, and not their substance. The underground 
wor uniestion at Oxtordl-circus with the Bakerloo Tube was serving 
15 te well, 3.000 passengers taking advautage of it every day. 
1711 13 Court-road Station would, they believed, when the 
unt гитор passage was completed, serve possibly more travellers in 
tre sav of exchange, and they would like, before altering the existing 
1. ments, and. the working of which they knew and could rely 
eth, te suspend judgment and decision until they saw their way a 
„enter, and the eflect of the working of these lines and others. 
Visconnt St, ALDWYN seconded the resolution, which was agreed to, 


e 
ptt. 


BRISTOL TRAMWAYS AND CARRIAGE. 


The annnal general meeting of the Bristol Tramways and Carriage 
Co. was held on Wednesday at Bristol, Sir George White, Bart. 

chairman , presiding. 

In moving the adoption of the report, the CHAIRMAN congratulated 
the sliaret,olders on the success of the past year. The total expendi- 
tire for the year was £176,461, leaving a profit of £90,307, against 
£35,020 in the corresponding period, which was, with the exception of 
t.a year lefore last. the largest profit the Company had ever made. 
Danny the year they had expended something over £55,000 in addin 
t» their lines, properties, and equipment. Their stocks of material ЫШ] 
ctherw.ee in hand were, as near as possible, tlie same as lust year, but 
‘heir investments, of course, showed a considerable increase ; whilst, 
on the «cher side of the balauce-shect, their capital and debenture and 
amounts on depesit were abont the same. The amount from bankers 
atthe (rd of a y:ar was larger bv nearly £45,000 than at the corre- 
apond:n, period, due to the outlays on capital account to which he had 


referred. The profit of £90,307 on net revenue account enabled them 
te pay tho years fixed interest on their debenture stock, deposits, aud 
ee shares, and the interim dividend on the ordinary shires of 
) per cent.. and to recommend that day a tinal dividend of 94 per 
cent., in addition to which they carried to reserve tund fur contin- 
gencies and renewals £16,065. 
Sir Стлғтох Robinson seconded the motion, which was adopted. 


IMPERIAL TRAMWAYS. 


The annual general mecting of the Imperial Tramways Co. was held 
on Wednesday at Bristol, Sir George White, Bart. (chairman), 
presiding, 

The CHAIRMAN, in moving the adoption of the report (A/rctrica/ 
Engineer, Feb. 1), after touching brietly upon the Conipany’s various 
undertakings and investments, said the trathe receipts showed a falling 
off of £204, but sundry receipts were a few pounds better. Expenses 
had been somewhat reduced, but after paving debenture interest. they 
thought it better to carry the protit forward. The Middlesbrough, 
Stockton, and Thornaby clectric tramways undertaking had had an 
excellent year. Their tratie showed an increase in money of £3,735 
and in passengers of 737,882, the totals being respectively £55,123 
und 10,673,758. The better results enabled them to place £3,400 
to reserve fund for renewals, against £1,000 in 1905, and the net 
profit carried to the Imperial revenue was £16,711. They would hold 
a special meeting at the conclusion of the ordinary mecting to con- 
sider the Bill they had deposited in Parliament, so that he would 
leave his remarks on that subject until then. Their investment iu 
the London United Tramwavs (1901), Limited, was the same as 
at this time last year — namely. 44,446 fully -paid 5 per cent. 
cumulative preference £10 shares--upon which they received in 
dividends last year £21,111. That company’s report. had not. vet 
been issued, but Sir Clifton Robinson told him that the total receipts 
were larger than ever, being £327.838. and that the protits йк 8 
those of any former year. whilst the Company were busily engaged 
in carrying out the linking up of their system, % Wimbledon, 
with the London County Council's South London electric tramways 
system, aud the opening of these additional through routes between 
London and Surrey and Middlesex could not tail to have an important 
and beneficial eflect upon the traffic of both these large systems. 
Turning to the net revenue account. the total profit from all sources, 
including the balance brought forward, was £41,616, which enabled 
payment of the interest on debenture stock, dividends on preference 
shares and a tinal dividend of 10 per cent. on the ordinary shares. 
making with the interim 9 per cent. for the vear. The reserve funds 
had been increased this vear trom £122,871 to £126,271. 

Sir Сілктох RoniNsoN seconded the motion, which was adopted. 

A special meeting was subsequently held to give approval to a Bill 
being promoted in Parliament for conferring powers on the Company 
for constructing a tramway and widening and altering roads in the 
North Riding of the county of York and other purposes. 


NORTH METROPOLITAN TRAMWAYS. 


The seventy-fourth ordinary half-yearly general meeting of the 
North Metropolitan Traniways Co. was held on Wednesday, Mr. 
George Richardson presiding. 

The CHAIRMAN said they were approaching the funeral time of the 
Conipany, and although they had not had such a favourable distribue 
tion as they expected, he would at the same time point out that if 
they had gone on as they were they would not have made the terms 
they had made with the County Council. The opposition of the 
motor ‘buses and tubes would have affected the Company's revenue 
considerably, and he thought they were all very glad they were now 
out of the wood in that respect. 


LANCASHIRE AND YORKSHIRE RAILWAY. 


At the Lancashire and Yorkshire Railway Co.'s meeting at Man- 
chester on Wednesday, Sir George Armytage, who presided, said 
revenue showed increased gross receipts of £97,557. A considerable 
amount of the traffic lost by tramway compettiion was returning, 
especially in the districts where they had an electric service of traius, 
and also in those districts where they had instituted rail motors. The 
directors’ report was adopted. 


ELECTRIC SUPPLY CORPORATION. 


An extraordinary general meeting of the Electric Supply Corporation 
was held on the 31st ult. 

Mr. C. Е. TUFNELL, who presided, moved the following resolutions : 
(1) “That the Bill proposed to be introduced into Parliament, intituled 
‘A Bill for transferring to the Electric Supply Corporation Limited, 
certain undertakings authorised under the Electric Lighting Acts, 1882 . 
and 1888, aud for other purposes,’ be approved“; (2) ** That the draft 
provisional order under the Private Legislation Procedure (Scotland, 
Act, 1899, for transterring to the Electric Supply Corporation certain 
undertakings authorised under the Electric Lighting Acts, 1882 and 
1888, as amended by the Electric Lighting (Scotland) Act, 1890, 
aud for other purposes, be approved“; and (3) “That the draft 
provisional order under the Private Legislation Procedure (Scotland) 
Act, 1599, providing for the transfer to а coinpany to be formed under 
the name of the Dumbarton Burgh and County Tramways Co. of the 
undertakings authorised by the Dumbarton Tramways Order, 1904, 
and the Dumbarton Tramways Order, 1906, and for other purposes, be 
approved.” He said that the new company mentioned in the third 
resolution would pay all the promoting expenses for obtaining the 


^ 
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order, and also the cost of the work involved by the burgh tramways. 
The new company had also agreed to take their supply from the 
Electric Supply Corporation, and it was hoped that the trams 
throughout the entire system would be running by the end of the year, 
The resolutions were unanimously carried. 


— — — — — — .- s x 


BURGESS HILL ELECTRIC LIGHT. 


An extraordinary ‘general meeting of the Burgess Hill Electric 
Lighting Co. was held last week for the purpose of accepting and con- 
firming the resignation of the board of directors. Formal resolutions 
were passed, and Messrs. E. A. Bridge, L. R. Burrows, A. G. Davey, 
T. A. Meates, and William Oram, sen., were re-elected directors. A 
vote of thanks to Mr. H. Aldrich and Mr. O. S. Jaques, the outgoing 
directors, was passed. 


ST. JAMES AND PALL MALL ELECTRIC LIGHT. 


The report of the St. James and Pall Mall Electric Light Co. for 
the year ended Dee. 31, 1906, to be submitted to the meeting on the 
12th inst., states that the supply has been distributed from the 
Carnaby-street and Mason's-yard works of this Company on a total of 
508,984 lamps, being an increase of 22.900 in the past 12 months. 
For this purpose 5,953.554 units were generated at these works, and 
5.671,110 units were purchased from the Central. Electrie Supply Co. 
The cost of electricity purchased from the Central Co. has, however, 
been largely reduced, and further economies are expected under the 
present conditions of working, which should provide for the payment 
of a dividend on this Company's shares in the Central Co in respect 
of the year 1907. Under these circumstances a sum of £1,000 has 
been transferred from the contingency fund to the net revenue 
account. The Bill promoted by this Company last vear. in associa- 
tion with other West -end companies. was set aside by the 
House of Commons, the whole question of bulk supply for the 
Metropolis being dealt with by a committee appointed by that 
House with special reference to a Bill promoted by tlie London County 
Council. Asa result of tliis committee’s report a tresh Bill has been 
lodged by the London County Council for the ensuing session. The 
London electric supply companies, on their part, are engaged in the 
promotion of a Bill to enable them to associate together for the 
purpose of dealing with this question of bulk supply by means of their 
existing organisation, and of thus avoiding the immense capital outlay 
which any fresh scheme must involve. Adverse couditions lave con- 
tinued to affect the business of this Company during the year under 
review, and have caused a material reduction tn the net revenue. The 
net profits for the year 1906 applicable to dividends on shares, includ- 
ing the sum of 51.000 transferred from the contingeney found to net 
revenue account, amount to 226.850, to which must be added balance 
brought forward from 1905, £635- -together, £27,486. The directors 
now propose to pay a dividend on the ordinary shares for the second 
half-year of 5s. per share, making with the interim dividend a total 
distribution of 10 per cent. for the year, leaving to be carried forward 


£486. 


— 


BAKER STREET AND WATERLOO RAILWAY. 


The report of the Baker-street and Waterloo Railway Co. for the 
half-year ended Dee. 51 last, to be submitted to the meeting on 
the 12th inst., states that expenditure on capital account has amounted 
to 287.577. The revenue receipts from all sources have amounted 
to £44,580. The working expenditure, so far as it is payable by the 
Company, has been £33,327. Charges for maintenance and adminis- 
tration are payable by the Underground Electric Railways Co. of 
Londen until the construction of the railway has been completed. 
The balance carried to credit of net revenue is £11 252. The number 
of passengers carried since the opening of the railway, including 


estimated journeys by season-ticket holders, has been as follows:. 


half-year ended June 30, 7906 (16 weeks), 5.005, 276: half-year ended 
Dec. 51, 1906, 6,799.895. The opening of the Great Northern, Piccadilly, 
aud Brompton Railway on Dec. 15 last has placed many important 
parts of London, extending from Finsbury Park in the north to 
Hammersmith in the west, in direct and rapid communication with 
the places served by this railway, and the exchange of passengers at 
Piecadilly-circus already shows that the public appreciate the value of 
the new facilities, and are using them in numbers which increase each 
week as the existence of these facilities becomes better known. The 
adoption of differential fares, instead of a uniform 2d. fare for all 
stations, Which took place on July 22 last, has resulted in a satis- 
factory inerease both of trathe and revenue. Through bookings are 
now in operation with the District. the Great Northern, Pieeadilly, 
and Brompton, the Metropolitan, the City and South Loudon, and 
the London and South-Western Railways, and the through tratlic is 
increasing satisfactorily. The interchange of passengers with the 
Central London Railway at Oxford-ctrcus also shows a steady growth, 
The proposed extension from Edgware-rond to Paddington has not 
vet been conmuenced, but the matter is under the consideration of the 
Board. 


ANGLO-AMERICAN TELEGRAPH. 


The report of the Anglo-American Telegraph Co. for the half-yearended 
Dec. 31 last, to be submitted to the mecting to-day, states that the 
total receipts from July 1 to Dee. 31, 1906, including the balance of 
£19,694 brought forward frem the last account, amounted to £243,902. 
Trafic receipts show an increase of £11,986 as compared with the half- 
year ended Dee. 31, 1905. The working expenses of the half-year 
amounted to £76,506, being an increase of £3,399 as compared with 
the corresponding period of 1905. Quarterly interim. dividends of 
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15s. per cent. on the ordinary stock and £1. 10s. per cent. on. the 
preferred stock were paid on Nov. 1 last, absorbing £52,500, leaving 
a balance of £114,896, out of which the directors propose to declare 
final dividends of £1. 12s. 6d. per cent. on the ordinary stock, 
£1. 10s. per cent. on the preferred stock, and £1. 158. per cent. on 
the deferred. stock, amounting together to £113,750, making a total 
distribution for the year ended Dec. 31, 1906, of £3. 17s. 6d. per cent. 
on the ordinary stock, £6 per cent. on the preferred stock, and 
£1. 15s. per cent. on the deferred stock. The balance of £1,146 will 
be ш) forward. 


— 


SMITHFIELD MARKETS ELECTRIC SUreLy. 


The gross profit for 1906 amounts to £5.135 and the net profit to 
£3,172. The available balance, including £1,409 brought into the 
accounts, is £4,581, which the directors propose to carry to the general 
reserve fund. In view of certain matters, the settlement of which has 
an important bearing on the future of the Company, the directors are 
advised that it would be inexpedient to make any further distribution 
of profits at present, and. thev, therefore, regret. that they are unable 
to recommend the payment of a dividend for the past year. 


LIVERPOOL OVERHEAD RAILWAY. 


The report of the Liverpool Overhead Railway Co. for the half-year 
ended Dec. 31 last, to be submitted to the meeting at Liverpool on 
the 12th inst., states that the gross revenue receipts amount to 
£39,321 and the working expenses to £30.190. The number of 
passengers carried during the year was 5,535,553, a decline of 84,119, 
the receipts being £415 less. The value per railway passenger has 
been 1:80d. against 1°78d. There has been a reduction in expenditure 
of £1,996 and an increase of the net balance on the half-year’s work- 
ing of £1.637, which enables the directors to recommend the full 
year's dividend on all the preference shares. Receipts from passenger 
гаће have amounted to £38.343, and miscellaneous receipts and 
interest to £978, together £39,521. Working expenses and transfer 
to renewal funds have absorbed £30,190, and interest on mortgage 
debentures and on ealls paid in advance £4,329, and alter adding 
balance brought forward June 36, 1906, £3,797, there is available for 
dividend £8.598. The directors recommend a dividend of 5 per cent. 
per annum on the (1892) preterence shares and the full year's dividend 
of 5 per cent. per annum on tlie (1900) preference shares (less income 
tax), leaving a balance of £4,246 to be carried forward. 


— — 


LANARKSHIRE TRAMWAYS. 


The report of the Lanarkshire Tramways Co. for the half-year ended 
Dec. 31 last, to be presented to the meeting on the 13th inst., states 
that revenue has amounted to £24,595 and expenses to 212.985, 
leaving a working protit of £11,408, to which must be added balance 
brought forward £2,984. A sum of £4,000 has been placed to reserve 
for depreciation, £925 has been written off for other depreciation, and 
the directors recommend that a dividend at the rate of 55 per cent. 
per annum be declared on the 24.423 shares issued prior to Jan. 1, 
1906, carrying forward £882. The extension line to Cambuslang 
referred to in the last report was completed and opened for public 
trallic on Jan. 20. The directors regret the unavoidable delay in 
opening this extension, which was mainly occasioned by diffieulties in 
connection with the acquisition of property and certain difficulties 
with local and publie bodies, which held back the construction of part 
of the line until the winter months, when, owing to bad weather, 
progress was necessarily very slow. Capital expenditure during the 
halt year has amounted to £40 671, which has been expended mainly 
on the Cambuslang extension and six new cars. 


YORKSHIRE ELECTRIC POWER. 


The report of the directors of this Company, to be submitted at a 
meeting in London on the 19th inst., states that the Company is pro- 
gressing steadily, and that substantial progress is being made in 
securing new customers. The units sold tor the year amount to 
1,508,275, as against 335,966 for the year 1905. The demand from 
customers now connected to the mains amounts to 2,072 kw. 
(2.779 h.p.) as agaiust 1,402 kw. (1,880 h.p.) on July 1, 1906. 
Further agreements for 450 kw. have been signed up to Dec. 31 last, 
and these customers are being connected up as rapidly as their own 
installations are ready. Negotiations are in hand with several other ` 
power users, and the directors anticipate that not only will the sales 
of energy for 1907 show а very decided increase on those of tlie 
previous vear, but that the unit costs of production will be still 
further reduced. The Company is now giving a bulk supply for 
lighting purposes in the urban district of Gomersal, and is arranging 
for a similar supply in the urban district of Horsforth in connection 
with the distributing orders acquired by the Electrical Distribution of 
Yorkshire. The removal of the Company's central offices to Thornhill 
has been fonnd to work well and with advantage both to efficiency and 
economy. As reported at the last half-yearly meeting of the Company, 
the directors have resolved that for the present they will only charge 
the amount which has been voted to them for fees such a sum as will 
cover their travelling expenses to Leeds. The Company deplore the 
loss caused by death of Mr. Arthur Currer Briggs, one of the pro- 
moters of the Company. Mr. Heury Barran was appointed to fill the 
vacancy. 


NORTH-EASTERN RAILWAY. 
The report of the North-Eastern Railway Co., to be presented at 
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the meeting to be held at York to-day states that, after providing 
fer interest, mute and other preferential charges, there remains a 
Malance of £1182 233 available for dividend on North-Eastern 
"censes" and the directors reconauend a dividend at the rate of 
7 per cent. per annum, whieh will absorb. the sum of £1 099.401, 
{бахты a halince of £82 888 to be carried to the nest half year's 
acount. Partieslats as to the working of the clectritied portion. of 
the ане ate uot given separately, but we note that there have 
n in traten almost ail the principal items of expenditure. 
P „tin trun мәк working has been reduced by £477. to 
£o There have been increases in every item of revenue except 
atte Sats 


CENTRAL ELECTRIC SUPPLY. 


The терете ot the Central Eleetrie Supply Co. for the year ended 
Dee 51, 14. states that energy has been supplied to the St. James 
eb Pol Mail Ееее Light Co. and the Westiiinster Eleetrie Supply 
operation thronvhout the vear to an amount of 11,329,960 units. 
Attar teking full allowance for sinking fund and depreciation, and 


"Roe te account the amount brought forward from 1905, the 
Caes oat net revente account to be earned forward is £6. 
NEW COMPANIES REGISTERED. 
Eastern Electrical Syndicate. — Register, Jan. 22. Capital, 


im £l shares, Olject: as title. No initial. publie issue. 


Broad stret place, К.С, 


Manchester Motor Transport Со. — Registered Jan. 18 by 
Jor dan and Sons, 120. Chancery-lane, W. C. Capital, £10,000 in £1 
Op et: to take over the business earried on by d. Mather, 
gore deer fer debenture holders of Manchester Motor Transport Co., 
ato Chesterstreet, Manchester, No initial public issue, Offices : 
terese Works, Ashworth street, Mancheeter. 


Galvez Rubber Estates -Registered Jan. 21. Capital, £150 000 
in Ti shares, Object: to acquire the five rubber properties 
known as Nan Guillermo de Colquecha, San. Simeon. de Chapi, 
E. Porvenir de Yanamayo, San Simeon de Conchumayo, and La 
bye ann de Yanamayo, in the province of Caupoliean, Department 
of Lea Paz, Bolivia. No initial public issue. Registered without 
ar tin les. 

Crocodile River (Selangor) Rubber Co. — R.gistered Jan. 24 by 
Jot ian. and Sons, 120, Chanceery-lane, W. C. Capital, £25,000 iu 
LI shares. Object: to adopt an agreement with E. Macfadyen, 
М Н. mhiy, and W. O'Hanlon, and to carry on, in the Malay 
1˙ 1. . 1. or elsewhere, the business of planters of rubber and other 
No initial public issue Otlices: 57, Brown-street, 


Liviud 
168 „ 


ats. 


V ' { etu ete, 
Mar hester. 


Liens Registered. 


Morecambe Motor and Engineoring Co., Limited. Debenture 
1 2 1%. Jan. 21 for £400. Charged on the entire assets, present 
2 11,1. W. 

Britannia Electric Lamp Works, Limited (London — 
Registered in 1903).—A memorandumi of satisfaction in full of 
b nues dated Mareh 3, 1905, securing £210. has been. filed. 
€ rnt bas teen given for the registration of a later company, 
the Po tannia Electre Lamp Works 1905, Limited, 


Lumb Electrical Bleaching Company, Limited (Edcnfield, 
near Manchester). — Lien registered Jan, 22. for £14,200 5 per cent 
Box onus stage debentores part of £15,000 authorised ; aud hen regis. 
tid Jan. 22 tor £11,725 5 per cent. second mortgage debentures, 
pert £15 0600 authorised. No trustees, Charged on the uncalled 
eut ag undertaking, and all the other property and assets. 


Benton, Keighley, and Roynolds, Limited (Chemical Elec- 
trical, and General Engincors, Fulham). Issue on Jan. 18 of a 
Ыла 5 реге. debenture, part of series created Nov. 16, 1906, to 
£200 Charged on the company’s undertaking and property, 

uel future. including uncntled capital. ranking in priority to 
No trustees, Total amount previously issued of same 


— 1 
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kw omel “. 


PERSONAL. 


Me A T. Catpenter. storekeeper and tinekeeper at. the electricity 
м кз of toe Bermondsey Corporation, has resigned his position. 

Mr. Morntain, cleetrical engineer of Hudderstield, has been engaged 
to reperto neriiy on the Newark Urban. District Council's electricity 
eun at whee ot 25 guineas. 

Mr A. ER. Grundy bas resigned his position as engineer-in-charge at 
the Teron deey electueity works on his having been appointed. by 
текти ut tothe post of electrical engineer to the Royal Mint, 
atta 

Mr Acb "пар Fortaw and Mr. Councillor Toole have been elected 
mene ге ot the Tramways aud. Eiectii itv Committze of the Warring- 
con Ten Council in Secession to Mr. Alderman Bolton and Mr. 
Une der Pemberton. 

Mr, Wolter James Wells, an electrical engineer, of Surrenden-road, 
F «kestoue. who was knocked down by a motorcar in the Strand 
r 5t. v and died at Charing Cross Hospital, was agent for Messrs, 
Cac tibi: and Co. aud for the Reasou Manufacturing Co. 


ta. 


ti 


Mr. Cecil A. Esmarch, who recently resigned his position as branch 
manager in Newcastle for Messrs. Bruce Peebles and Co., has opened 
offices at 17. Collingwoed-street, Newcastle, and now represents the 
foliowing firms for specialities in eleetrie and general enginectiny: 
Messrs the Phenix Dynamo Manufacturing Co., Bradford: Messrs, 
Hisvvinhettom and Mannock. Manchester > Mess Isue Storey and 
Sons Manchester; Messrs. Frank Wigglesworth and Co., Bradtord, 
Toeelcbrate this step. Mr, Кире hit upou the somewhat orien id ulea 
of inviting his friends in the distriet to altetuoen tea on the 29th nlt., 
when a large number of gentlemen called to express their good wishes. 
A feature of the reception was the display of about 50 original penaud- 
ink drawings ef humorous electrical imterest. 

Mr. К Withyeonibe, the superiuten lent of the overhead equipment 
in the West Ham Corporation tranmways department, has recently been 
appointed to a more lucrative position in the liri of Messrs. Estler 
Bros., the electrical contractors. On the 2ud. iust. he was presented, 
on behalf of the official staff, with a handsome oak smoker's cabinet, 
tlie presentation being made by Mr. II. E. Blain, tramways manager, 
and later in the day the employ s in the overhead equipment gangs 
Which had worked under hin presented bim with a luge fountain 
pen, this presentation being made by Mr. Н. M. Brockbank. foreman 
linesman, Keterence was made to Mr. Witlivcombe's connection with 
the tramways since the eonstrüction period, and to the cordial relation- 
ship Which had existed between him and his colleagues, 

The Electricity Солими» of Salford. at a meeting last Friday, 
recommended the appointment of Mr. Victor А. H. M Cowen, of 
Belfast. to the post of borough electrical engineer, The appointment 
was referred to by the. Belhust ‘Tramways and Electricity Committee 
en Monday, when the chairman explained that it would be a pity to 
lose the services of Mr. M'Cowen. when they were more or less in the 
middle of their electrical work iu connection with the tramways, and, 
W the committee were unanimous on the point, he felt that they might 
confirm the resolution: whieh they had passed last year—that was to 
increase the electrical engmeer's salary by increments of £100 aunually 
for three years, thus raising it to £300. £900, and £1.000 in eich 
year respectively. This present salary was £700. The committee 
unanimously agreed to this suzgest.on, and it was decided that the 
Council in committee consider the matter. The Council on Wednesday 
adopted the recommendation of the committee. 

Mr. G. R. Peers has ceased his active conneetion with the firm of 
consulting electrical engineers, Messrs. Peers, Copland, and Cardin, 
of 16, John  Daiton street, Manchester, although his name is still 
being retained by the other two partners of the firm. He is now 
devoting himself to electro medical work, giving the treatment on 
the introductions of medical men. He has equipped a large house 
at 344, Bury New-road, Higher Broughton. Manchester, with all the 
latest electrical appliances, with high frequency, continuous current, 
X-rays, light baths, electric water baths, ete., and looks forward to 
being assisted by medical men in the same way that they assist 
others, by sending their patients to sinclar institutions, some not 
being controlled by anyone who has had electrical experience, 

In May of last year the chairman of the London County Council, as 
well as the official heads of the municipalities of Paris, Berlin, Vienna, 
Rome. and Athens, was invited by the municipality of Alexandria to 
submit the name of a candidate for the post. of engineer to. that city. 
The chairman of the County Council, Mr. Evan Spicer, on the reco'n- 
mendation of Mr. Maurice Fitzmaurice. C.M.G., the Council's chief 
engineer, submitted the name of Mr. D. E. Lloyd Davies and Mr. 
Spicer, chairman of the County Council, is now informed that. the 
municipality of Alexandria, at a meeting held on Nov. 28. 1906, to 
consider the applications of the nominees of the different: capitals of 
Europe for the post ot chief engineer to the municipality of Alexandria, 
decided to confer the appointment on Mr. Lloyd Davies, the candidate 
suggested by the chairman of the London County Council. The chair- 
man ol the Council, in acknowledging this decision, lias expressed. liis 
pleasure at learning that a British candidate had secured зо notable an 
appointment. 

On Thursday, Jan. 31, Mr. Alfred S. Blackman, city electrical engi- 
neer and manager, severed his connection with the Bradford Corpora- 
tion to take up a similar position to which he was recently appointed 
under the Corporation of Sunderland, the occasion being marked by a 
double social event. A dinner was first. held at the Great. Northern 
Victoria Hotel, at whieh Mr. Blackman was entertained. by the heads 
of the various departments of the undertaking. Atter this the party 
proceeded. to the Rawson Hotel, where a smoking concert. had been 
arranged, at which some 180 out of à total of 260 engaged in the 
department assembled to do honour to their late chief. At this Mr. 
Thomas Roles, late chief assistant and successor to Mr. Biackman, 
presided, and supporting. him, along with Mr. Blackman, were repre- 
sentatives aad officials ot the committee. Mr. Roles presented to Mr. 
blackman, on behalf of the employ s, a handsome solid silver rose 
bowl and a pair of silver vases, all suitably Inscribed, after 
which speeches were made by the several gentlemen, and by a few of 
the workmen, one and all testitving to Mr. Diackirians sterling 
qualities as head of the electricity undertaking. They also referred to 
the great and arduous work aacomyplished during his term of office at 
liradhend involving a capital expenditure of about £210 000 -and 
offered him their sincere congratiliations and best wishes for lus future 
меме in his new sphere of Jahour, Mr. Blackinin suitably replied, 
and, in paying a tribute to all in the department. trusted thit the 
Same loval support would be viven to bhis suceessor. which bad so 
willingly been extended to him. The proceedings throughout were 
interspersed by music, and an excellent progrannnie was gone through 
by various memb is. of the department — Needless to say, the whole 
affair was a huge success, and was thoroughly enjoyed by ull. 


— 


Sydney. — The Postmaster-General invites teuders for copper wire, 
Tenders by March 6, 
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the existing bridge and the erection of a new steel girder bridge 45ft. 
wide between parapets and 225ft. long, in five spans, across the London 
and North-Western main line at Willesden Junction, with new abut- 
ments and approaches, and also other extensive road and bridge 
widenings) for electric traction along Old Oak.lane, Viotoria-road, 
Horn-lane, etc., in the parishes of Willesden and Acton, for the Light 
Railways and Tramways Committee of the Middlesex County Council. 
Tenders by 12 noon on Feb. 15. 

Christiania.—The Commercial Intelligence Branch of the Board of 
Trade are informed by tlie Acting British Consul at Christiania that 
tenders are invited by the Norwegian State Railways for the supply of 
telegraph insulators (10,000 large and 7,000 small). Tenders, sealed 
and marked "Anbud paa Telegrafisolatorer,” will be received at 
Jernbanestyrelsens Expeditionskoutor, Christiania, up to 5 p.m. on 
Feb. 15. Copies of the general and special conditions of tender (in 
Norwegian), together with drawings, cte., may be seen by British 
makers at the offices of the Commercial Intelligence Branch, 75, 
Basinghall-street, London, Е.С. 

Wembley (Middlesex). — The Light Railways and Tramways Coni- 
mittee of the Middlesex County Council invite tenders for the construc- 
tion of about 1 mile 2 furlongs 5 chains of double track (with road 
widenings) for electric traction along the Harrow-road, Wembley. 
Plans, specifications of works, and conditions of contract may be seen 
und forms of tender, with bills of quantities, obtained at the offices of 
Mr. H. T. Wakelam, NI. I. C. E., county engineer, Middlesex Guildhall, 
Westminster, S.W., on and after Jan. 21, on payment of £5. 5s.. 
which will be returned on receipt of a bona fide tender. Tenders to 
Sir Richard Nicholson, Middlesex Guildhall, by 12 noon on Feb. 15. 


Christiania.—The Commercial Intelligence Brarch of the Board 
of Trade have been notitied by the Acting British Consul at 
Christinnia that tenders are invited for the supply to the Norwegian 
State Telegraphs of 70.000 insulators. The insulators are of two 
patterns, and are to be tendered for separately. Tenders will be 
received up to noon on Feb. 11, one being marked * Anbud paa 
Isolatorer nr. 1," and the other ** Anbud paa Isolatorer nr. 2." They 
shonld be addressed to the Telegraph Administration (Telegraf- 
styrelsen), Christiania. Copies of conditions and specifications. 
together with sheets of drawings, may be inspected by British makers 
at the offices of the Commercial Intelligence Branch, 73, Basinghall- 


street, E.C. 
RESULTS OF TENDERS. 


Loughborough.—The Corporation Electricity Department has 
accepted the tender of the Chloride Electrical Storage Co., at £1,120, 
for a new storage battery. 

London, 8.W.—The London County Council have accepted the 
tender of Johnson and Phillips, Old Charlton, S.E., for electric 
fitting, lin. by 12in. porcelain tubes бв. per doz., Lyin. by 12in. 10s., 
Jin. by 18in. 9s., lin. by 18in., 10s., 14in. by 18in. 14s. 

Derby.—Tho Electric Lighting Committee have 1 the 
following tenders in connection with the extensions of the electricity 
works: Babcock and Wilcox, boilers, ete., £7.480 ; E. Green and 
Son, economisers, £830. 10s.; Chain Belt Engineering Co., coal 
bunkers, ete., £3,772; Musgrave and Co., induced-draught plant, 
£1,650. The Tramways Committee recommend the acceptance of the 
tender of Blackwell and Co., of London, for the construction of the 
Aslibourn-road aud Uttoxeter-road routes. 

London.—Tle Metropolitan Asylums Board have received the 
following tenders for installation of telephones, electric bells, etc., at 
the North- Eastern Hospital : 

W. M. Glendinning, Hygienic Works, Rathgar-road, 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Dougias.—The Corporation Tramways Department invite tenders 
for new tramcars. Tenders by Feb. 12. 

Adelaide.—The Postinaster-General invites tenders for telephone 
and telegraph material. Tenders by March 6. 

Edinburgh.—Tenders are invited for (Specification 19) condensing 
plant. Tenders to the Town Clerk by Feb. 18. 

Wigan.—Tenders are invited for the supply and erection of various 
plant. Tenders to the Town Clerk by Feb. 11. 

Eastbourne.—The Corporation invite tenders for steam turbo- 
alternator and condensing plant. Tenders by Feb. 11. 

Weymouth.—Tenders are invited for the supply of stores to tlie 
Electricity Departn;ent. Tenders to the Town Clerk by Feb. 21. 

Hereford.—The Corporation invite tenders for extensions to the 
electricity station. Particulars from the City Engineer. Tenders by 
Feb. 11. 

Blackburn.—The Electricity and Tramways Committee invite 
tenders for the supply of electrical und general stores. Tenders by 
Feb. 18. 

Madrid.—The Publie Works Department invite tenders for the 
construction of an eleetrie tramway at Vigo. Deposit £140. Tenders 
hy Feb. 18. 


Edinburgh. —Tenders are invited for (Specitication No. 20) exhaust 
steam turbines and direct-current generators. Tenders to the Town 
Clerk by Feb. 18. 

Hornsey.— Te Borough Council invite tenders for meters, cables, 
etc. Particulars from the Borough Electrical Engineer, Hornsey. 
Tenders by Feb. 20. 

Belfast.—Tenders are invited for the supply of boilers and boiler. 
house plant for the electricity department. Particulars from the City 
Electrical Engineer. Tenders by Feb. 11. 

Reykjavik (Iceland).—The Town Council invite offers for the 
concession of supplying the town with gas and electricity. Particulars 
trom Sheriff Danielsson, Reykjavik, Iceland. Tenders by March 31. 


Madrid.—The Public Works Department invite tenders for the 
construction of electric tramways in Barcelona. Particulars from the 
Direccion de Obras Publicas, Ministerio de Fomento. Tenders by 
March 11. 


London.—The London County Council invite tenders for the 
installation of electric lights, motors, bells, and fittings at the 
Hammersmith Technical Institute. Tenders by noon on Feb. 12. See 
advertisement in last issue. 

Salford. —The Tramways Committee invite tenders for 12 months’ 
supply of stores, including car accessories and overhead equipment 
insulating material. Particular from the General Manager. Tenders 
to the Clerk by 3 p.m. on Feb. 18. 

London, 8.W.—The London County Council invite tenders for the 
manufacture, supply, and delivery of 500 pairs of n.axin-um traction 
swing bolster trucks. Tenders to the Clerk of the Council, Spring- 
gardens, S. W., by 10 a.m. on Feb. 19. 

Walthamstow.—Tenders are invited for alterations to tlie 
permanent way of the Walthamstow and district electric light 
railways. Specification, £5. Particulars from Mr. G. W. Holmes, 
Town Hall, Walthamstow. Tenders by Feb. 12. 


Middleton (Lanos.).—The Corporation invite tenders for the 
supply of about 3,000 tons of engine coal, to be delivered at the 


NUON, OL Mc ͥ⁰⁰ydv y £400 0 O 
electricity works during ensuing three months. Particulars from the pd А Glenroy Works, Kettering .............. 515 0 O 
Borough Electrical Engineer. Tenders to Town Clerk by Feb. 12. Baxter and Impey, 54, Dudley-street, Birmingham. ..... 520 0 0 
Leeds.— Tenders are invited for the supply of 1,000 tons of rolled. | Speedy, Eynon, and Co., 3, Adelaide-street, Strand. W.C. 580 0 0 
steel tramway rails and 25 tons of tiehars for the city tramways. | Bell Telephone and Electric Co., Parliament-chambers, 
Specifications, with full particulars, can be had on application to Mr. Great Smith-street, S. W. СИСЕЕЕ 581 10 0 
J. B. Hamilton. general manager, City-square, Leeds. Tenders to the | W. J. Fryer and Co., Bravington-road, Harrow-road, 
Town Clerk on Feb. 16. Рааб ао гонад C 580 0 0 
London, S. W.— The London County Council invite tenders for the J. Boulting and Sans. 5 aud 6, Upper Marylebone-street, 
roadwork and platelaying required for the construction for electric Fitzroy-square, NO oss —— 32 ——ſ..m.ꝗ•ũI qt b . 590 10 0 
traction on the conduit system of the authorised tramways in Tooting | W- J. Furse and Co., Traffic street, Nottingham... ... . . . 599 10 0 
High- street. Mitcliam- road, and from Goose Green to Peckham, and National Telephone Co., Salisbury House, London- wall. 
for the reconstruction of the existing tramways in South Lambeth- | |. Е.С. .......... pore: „ „55 P eu I 609 2 5 
road and Stock well-rosd, from Vauxhall Station to Brixton-road. The | Electrical Engineering and Maintenance Co., 49, Lime- 
бао О e ee шей: hnes ае T3 miles af shige street, EC. ........ I С 610 0 0 
track. Tenders by 10 a.m. on Feb. 12. Cross and Cross, Union Works, Walsall ........ ......... . 6016 0 0 
be ou J. Bryden and Sons, 90. Gloucester. road, Queen's-gate, S.W. 620 10 0 
London, 8.W.—The London County Council invite tenders for the British H d Office Telenl "бо o. Holbon 
roadwork and platelaying required for the reconstruction for electric pus t "EC ioi ) REA ү 628 16 0 
traction on the conduit system of the existing horse tramways in T yore dans 27 Nuoro SU бор SC caus ce 633 0 0 
Goswell-road, Pentonville-road, and Gray s-inn-road, and for the con- T 6 Сы d Ta lor 65 Qu vi агае, TUO 635 0 0 
struction of the authorised tramways in St. John-street. The total Br "lev. B ist ау d Kirk. 24 20 1 T e EC LA 640 19 O 
length of above-mentioned lines is about 5:6 miles of single track. N 3 а р кы, t „ OTIO быы Жоо 650 0 0 
Particulars from the chief engineer of the Council, Mr. Maurice eA ч 5158 nd Tele ue FF a 
Fitzmauriee, C. M. G., County Hall, Spring-gardens, S. W. Tenders to | 1816 VVHVVUV HU! Со fov Queen: 
the Cleik by 10-a m. on Feb. 19 ee DES ; { street; Cheapside, E.... ³¹¹ꝛ⸗ꝛͥA· gels 650 0 0 
| е MCA So err Ко 
Salford.—The Electricity Committee invite tenders for the supply 5 15 г ОЯ 3 E d ^ 
of stores, including oil, waste, and engine-room stores, cables, cable | Sweet Bros. 100 2, Hampstead-road NOME PN re prb 689 O O 
accessories, bitumen, asphalt concrete, etc., asphalt troughing. meters, C. Pullen. 52, King’s-arcade, Bradford . 693 0 0 
house fuse-boxes, iron castings, brass castings, wrought-iron tubes and | Electrical Installations, Limited, 11 Queen Vietorinsstrect 
fittings, carbons for are lamps, electric lamps, switches, and other EC ў j d ' 698 o o 
fittings, steel screw tubing, electric motors, motor starters, creosoted | Vaughan and Cook, 293 and 200, Goswell-road. E. C. ..... 720 0 0 
wood troughing, anuneters (gravity type). Specifications, ete., may be | A. (J. Barton Daventry Works- Walthanistow суулы, 288 0. 0 
obtained trom the Borough Electrical Engineer's Office, Frederick-road, | G, АС вор айа Sous, 153, Fenchurch-street, WEG оз 789 10 O 
Pendleton, Tenders to the Cha.rman of the Electricity Committee by | T, Hiscock, 181, High-street, Hounslow, W. ee 820 0 0 
l'eb. 16. Jickson Bros., The Broadway, Plaistow, E. .................. 859 0 0 
Willesden, etc. —T'enders are invited for the construction of about | P, A. Glover and Co., Vine-street, Olerkenwell- road, Е.С. 959 0 0 


2 miles 1 furlong 6 chains of double track (including the demolition of Engineer-in-chief's estimate, £500. * Recommended for acceptance, 


London County Council. —The Highways Committee have accepted 
the tender of the British Westinghouse Electric and Manufacturing 
Ca.. at Cg. 485. for the supply and delivery of magnetic brake equip- 
menta for the remaining 170 of the cars in use on the Council's electric 
tram waya. 

Bradford.—Mr. Chas. Pullen. 52. King’s-arcade, Bradford. has 
revive]. the order from W. T. Garnett and Co., Barkerend Mills, 
H.. rd. for the complete lighting installation at their extensive new 
OUS ea and warehotses, also for the wiring for motors, and a compl. te 
tercphope installation. 

Clatterbridge (Cheshire). — Tho Wirral Joint Hospital Board have 
received. the following. tenders for supplving and fixing mains and 
wring. ete, for electric light at the hospital for infectious diseases at 
Clatterbridye : 


Darcie, Grithths and Co., North John-street, Liverpool £215 0 0 


Statond and Co., Oxton-road, Birkenhend——— 550 10 6 
Б-емег and Brunt. 16, Market-street, Hoylake . 225 0 0 
Heiney and Co., 327, Borough-road, Birkenhead ......... 287 7 6 
„ins and Price, 28. Market-street, Hoylake (accepted) 189 15 0 


— — — 


BUSINESS NOTES. 


TRACTION. 


Nottingham.—Jt is expected that the Sucinton tramways will be 
: pened some time between the end of this month and the middle of 
March. 

New York.——A big fire occurred recently at the garage of the New 
York Transportation Co. The building and 200 electric cabs in it were 
destroved. 

Buenos Ayres Grand National Tramways Co.—The directors 
tthe Buenos Avres Grand National Tramways Co. have resolved to 
"ау an interim dividend of 2s. per share, less income tax. 

Buenos Ayres.—The directors of the City of Buenos Ayres 
Tramways recommend a balance dividend of 1s. 3d. per share for 
the year 1906 and the transter of £3,500 to the general amortisation 
tund, carrying forward £134. 

Light Railways.— The Board of Trade have recently confirmed 
the Warrington and Northwich Light Railways (Extension of Time) 
iet. 1907. made by the Light Railway Commissioners, amending 
the Warriniton and Northwich Light Railways Order, 1903. 

Metropolitan District Railway Co.—The directors of the Metro- 
witan District Railway recommend a dividend on the 4 per cent. 
guaranteed stock for the past six months at the rute of 13 per cent. per 
snout. А veer ago the distribution was at the rate of 14 per cent. 

Madras. —The trathie receipts for the Madras Electric Tramways 

19U6 tor the fortnight ended Jan. 51 amounted to 17,623 rupees. 
Tue re vipts for the corresponding period of 1906 were 21.104, but in 
з ^n panrison of the two periods allowance must be made for circum- 
stan cs which made the 1906 figures exceptional. 

Hackney.—The London County Council electric trams from Stam- 
t1 Hiii to Norton Folgate conimenced. running on this route on 
X in- lav morning. As a delay has occurred. in the widening of 
Usi street. passengers going west will have to change at Great 
Eastern street and finish their journey on the Poplar-Bloomsbury 
Toute. 

Accrington.—Th^ Accrington Corporation Tramwavs Co. made a 
trent cast year of £6 521. and have declared an all-round dividend of 
О rer cent., putting £3,500 to reserve. The receipts were £20.223, 
ar ih: of £1.170 over the previous year. The company's lease 
ir jn April next, and the undertaking will be taken over by the 
Annon Corporation and electrified. 

Wrekenton (co. Durham).—4A meeting of the Wrekenton Local 
Tran way Extension Committee was held recently, when it was stated 
thatthe President of the Board of Trade had informed the Gateshead 
T мъ Council Tramway Committee that they could not sce their way 
caer to alow the trams to cross the Ravensworth Collieries’ railway 
me ne to the danger to the tratlic by the hauling ropes, and suggested 
thst a mheme be submitted removing the danger. The meeting 
rei ved that Mr. Kirkup, manager for the colliery company, be asked 
to reeeive a deputation as to the erection of gates at the railway 
“fT owes. 

Durbaa.—The working of the Durban tramway system during the 
МАТ cuanctal vear—its fourth year of operution—was fairly satis- 
, though atfected. by the depression, which caused a falling off 
a the receipts, The profit statement shows a balance of £985. 
Eirenditure on maintenance was heavy, amounting to as much as 
£13 511 and covering repsirs, ete.. to overhead equipment, rolling- 
sock, end track. A return of the rolling-stock in use at the end of 
tte year shows a plaut of 51 double-deck four-wheel cars; two 
Hees: оре funeral car, with trailer for natives: three four-wheel 
‘Ure wagons : and six radial-truck trailers. 

Hammersmith. —The law and Parliamentary Committee of the 
Bor ush Couneal have had under consideration several Bills to be 
пеги e into Parliament in the ensuing session. They recommend 
tne iLsertion of certain clauses in the London United Tramways Bill 
fr the protection of the interests of the borough, such as making pro- 
Tison for H. aintaining the right of the Council to control the opening 
f the rowiway in carrying out work, and requiring the company to 
Mase pfovision in the subway for the Council's electric mains and 
2 Trey will offer no opposition to the Central London Railway 
15. I. on tbe company giving a certain undertaking. 

Railway Electrification.—A Liverpool report states that the 
over which tbe Great Western Railway seek to obtain in the new 
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some time, : 
if worked by electricity trains could be run direct into Liverpool 
through the Mersey Tunnel, instead of passengers having to change at 
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Bill to enable theni to electrify certain к of their system refer 


to the Birkenhead and Chester line. 
is worked joiutly by the London and North-Western and Great 


his line, about 15 miles lony, 
Western Companies, and its electrification has been talked about for 


The line serves a rapidly-growing residential district, and 


Rock Ferry Station, used jointly by the three companies, 
Tramway Accidents. An electric tramear, while negotiating an 


awkward curve in Waketield-road, Bradford, on Tuesday morning, 
collided with a cart, rendering its controller and brakes useless, lt 
descended the hill at a great. pace, jumped the points at the bottom, 


smashed an iron lamp-post, and was only diverted by crashing into a 
stout iron standard. One person was injured, while others complained 
of severe shock. Asa vault of wrongly-set points, a serious collision 
occurred on the same day between two electric trauicars at the crossing 
of Borough-road and Southwark-road, London, both being badly 
damaged. All the passengers escaped uninjured, but a conductor was 
eut by fragments of glass. 

Trams on Thames Bridges. The next Thames bridge to be 
equipped with tramlines will probably be Putney Bridge, across which 
itis proposed to bring the London County Council tramway that is 
destined to link up the Middlesex. County Council's tramway at 
Harlesden with Shepherd's Bush, Hammersmith, and the South of 
Loudon. In order to make the bridge suitable for the purpose it is 
proposed to widen it. so as to give the approach on the Putney side a 
width of 54tt. instead of 40It. The contract for the work is at out 10 
be given out. In connection with the County Council's tran:way 
scheme, the widening of Fulham High-strect, Fulham Palace-road, 
and other thoroughfares lias already been accomplished. 


Colwyn.—The Light Railway Commissioners held an inquiry last 
week with reference to the new scheme of tramways in the Colwyn 
Bay urban district The Commissioners present were the Hon. A. E. 
Gathorne-Hardy, Colonel 6. F. O. Boughey, and Mr. H. Allan 
Steward. Mr. Stephen Sellon, the chairman of the promoting com. 
pany, said the total cost of construction of the lines now proposed was 
estimated at 221.177. The Commissioners granted the order asked 
for, except a portion at Rhos. [n regard to that the Commissioners 
wished the parties to choose the route they would carry out, and 
have that included in the order, abandoning the other. This point 
will be dealt with later at the offices of the Commission in London. 


St. Marylebone.—The only line of tramways proposed to be 
authorised in St. Marylebone by the London County Council (Train 
wayi and Improvements) Bill is a short length at the Oxtord-street 
end of Tottenham Court-road, but the length is so short (about 260tt. ; 
that the consent of the Borough Council will not be required if the 
other local authorities (Holborn and St. Pancras) give their consents. 
The Holborn Borough Council have, however, devided to refuse their 
consent to the introduction of the Bill, and to oppose the passing of 
the measure, therefore the Legal and Parliamentary Committee of the 
St. Marylebone Borough Council have recommended the Council to 
withhold their consent to the Bill. They also recommend that а 
petition be presented to Parliament against the Central London Rail. 
way Bill (which provides for the construction of a subway), to enable 
the Council to obtain the necessary clauses for the protection of their 
sewers and other property, and to provide for the northern entrance 
to the subway being open to the public at all times when the railway 
is open for traffic. 

Leyton —A junction between the Leyton and Walthamstow tra- 
way svstems is being effected, the cost of which is being defraved by 
the Walthamstow Urban District Council. The Leyton Tramways 
Committee have declined a request to issue tramway season tickets. 
A slight hitch has occurred in the negotiations for linking up the 
Leyton tramways with those of the London County Council at Clapton. 
A Leyton deputation waited upon the Council last weck to con 
sider the matter, and the reason progress has not been made is that 
the Hackney Council and the London County Council could not agree 
as to whether they were to have the conduit or overhead system in 
Hackney (Hackney wanting the conduit and the London County 
Council the overhead), and the London County Council would not 
proceed with the portion from the Leyton terminus to Hacknev until 
that was settled. It is possible that representations will be made to 
the Board of Trade on the matter. A discussion took place at the 
latest Leyton Council meeting as to who should control the tramwavs 
overhead equipment. The Tramways Committee recommended that 
the equipment, extending from the feeder boxes. be under the charge 
of the tramways manager, and that the foreman hnesman and 
assistants be under his control. An amendment was moved that the 
electrical engineer have the control of the overhead equipment, and 
this was carried by a majority of une vote. 


Aberdeen.— Reports were submitted to the Town Council of 
Aberdeen on Tuesday on the eflects of the recent snowstorm on the 
electrical equipment of the tramears. Mr. Bell, the electrical 
engineer, stated that in 11 days—from Dec. 25 to Jan. 4—83 cars 
were crippled in the electrical equipment, due entirely to salt and 
snow. The maximum number of cars disabled at one time was 26. 
The department has 69 cars in all. Eight cars were brought to the 
repair dept due to the passengers being liable to receive shocks, the 
cars having become electricallv live through surface leakage. Cars 
recently rewheeled stood up longer than other cars, due to their 
being ldin. to ljin. higher from the ground. As similar trouble, 
in a minor degree, was experienced in the previous winter, splash- 
boards were fitted on a number of cars to prevent, as far as possible, 
salt water being thrown from the wheels on to the motors. These 
boards were of considerable service, and in an improved form were 
added to all cars required during the bad weather. The cost of the 
repairs due to salt and snow amounted to £287. Mr. Pilcher, the 
general manager, reported that the traffic receipts suffered greatly on 
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account of the storm during the holidays, The receipts for the week 
showed a decrease of £209, which, being added to an increase in the 
expenditure, through the storm, o! £184, equalled £333. which is 
apart from the expenditure on the repurs, The Tramways Committee 
recommended that. as an experiment, a spare truck should be fitted 
up witha rotary brush to clear the track of salt water and snow, the 
estimated cost heing £10. The Council, by a large majority, adopted 
this recommendation, 

Sunderland.—The Sunderland Corporation Electric Trinwavs 
Committee have presented a statement showing the result. of the 
year s working of the service, This is of a most satisfactory character, 
Inasmuch as the conmnittee anticipate being in a position to hand over 
to the borough fund from its surplus the sum of £6,000. 11s. 7d.. 
which is equal to a little more thin a rate of 24d. in the pound. This 
compares very favourably with last year when the ameunt given for 
the relief of the rates was £3,541. The financial year does not close 
until the end of Mareh next. It is estimated that the traffic receipts 
will reach a total of £71,000, compared with an actual receipt of 
567,847. 6s. 10d. for the previous vear, and the total receipts will he 
£72 275. 16s. 6d., compared with £08,734. OF the income there із 
£168 for advertisements on the cats. The total expenditure is esti- 
mated at £66.273. 4s. 11d., and this. deducted from the total income. 
leaves the amount it is proposed to give to the borough fund. Of the 
estimated expenditure £18,325 is tor tratte. agaiust £17,510. 15s. 
actually spent for this purpose last vear. Of this expenditure 512.600 
will be for motormen aud conductors, who inthe previous year received 
512.121. 15s. 8d. It is thought that the general expenses will reach 
£5,506. Os. 8d., or £146. 3s. 10d. more than the previous year, and 
for general repairs and maintenance it is believed that the amount 
expended will be £4,100, which is 51 955. 17s. 1d. in exeess of the sum 
required the previous year, The repairs to the cars and motors will 
require 2.500, the permanent way £900, and electrical equipment 
£500. For electrice current the estimated cost is O12. 950. which is 
much higher than the committee think they should. pay the Corpora- 
tion eleetrical department. Last year the actual cost was £12,702. 
18s. 41. The other estimated expenses include £8 750. 16s. 5d. for 
interest on loaus, £8 975 for repayment of loans, £6 500 for the 
reserve and renewal fund, to which £6.066. 5s. was paid the previous 
year, £300 in part repayment of the cost of the Wheatsheaf offices. 
and £300 for part repayment of the cost of car covers and com- 
bination cars. 


London County Counoil.—Consideration of the recommendation 
of the Highways Committee for the institution of 4d. fares on those 
sections of the northern tramways which have been or will shortly be 
reconstructed for electrical traction was resumed at the last meeting. 
This the committee now supplements in a further report by a recom- 
mendation for the institution of a number of 4d. fare stages on those 
sections of the North Metropolitan Tramway system which are still 
worked by horse traction, and also on the London Southern Tramways 
system. It is pointed out bv the committee, in support of the 
proposal that along many of the routes included in these systems the 
Council has to meet the competition of motor omnibuses, and that it 
is difficult while the lines ате still worked by horse traction to com- 
pete successfully with them as regards long-distance traffic. The 
committee expresses the opinion, therefore, that every etlort should 
be made to improve the services so as to attract short-distance 


passengers, and thus increase the earnings from the cars. The 
report states that the committee has every reason to believe 


that by the institution of 4d. fares the traffic receipts will he 
very materially increased, and it is pointed out that on the 
southern electric tramways during the year 19056 the passengers 
who took advautage of the 4d. fares numbered over 61,000,000, or 
one-third of the total number carried. The proposals do not, how- 
ever, appear to commend themselves to the Finance Committee. In 
a report which concerns ouly the establishment of the 2d. stages on 
the electritied lines it is recalled that when the Council had under 
consideration the taking over and electrification of the northern 
lines it was pointed out that, having regard to the very narrow 
margin of surplus shown by the estimate, the strictest economy in 
capital expenditure was called for, and that caution would be 
necessary in dealing with proposals to lower fares or to increase the 
cost of working. Doubt is expressed as to whether the present is 
the appropriate time to inaugurate a policy which is expected. to 
result in a large increase of trafie. The committee suggests. too, 
that if 4d. fares be introduced the opportunity should be taken for 
reducing some of the longer stages ou the northern lines, which 
extend in some cases to much longer distances than those covered 
by corresponding fares on the southern lines. The recommendation 
was adopted by the Council. 


LIGHTING AND GENERAL 


Change of Address.- -The London address of the Klein Enginecr- 
ing Co., Limited, is now 51, Moorgate-street, E.C. 

Loughborough: Тһе Town Council have decided to install a 
C iloride battery at the electiic light works at a созе of £1.120. 

· fay.— Тһе Urban District Council have decided to sell the electric 
] dit undertaking, the district being too small for the Council to 
в iccesslully work it. | 

Weymouth.— An inquiry will be held on the 12th inst. into the 
application of the Council for sanction to borrow £10,130 lor the 
cectricity undertaking. 

South London Electrlo Supply Corporation.—Sulject to final 
au lit, the directors recommend a dividend on tho ordinary shares of 
3 per cent. for the past year. 

Worcester.—Tlie Local Government Board will hold an inquiry on 


Lo. 8 into the Council's application for sanction to а loan of £6,500 


tur the electricity undertaking, | 


— 


Southwark. — The Borough Council have decided to petition 
against the London County Council Electric Supply Bill and that of 
the London Electric Supply Co. 

Manchester Local Section. —The annual dinner of the Manchester 
Local Section of the Institution of Electrical Engineers will. be keld 
on Friday, Feb. 22. at the Midland Hetel. 

Hart Accumulator Co.—The above company have asked us to 
note that their telephone unenber has been changed to 1306 East, and 
that they now have an additional linc, the number of which is 
1507 E st. 

Abordeon.—4As a result of a recent fire in a standard on the 
Central Télephone-buildinss, the entire telephone system was wrecked. 
Thousands of wires were broken down, and the damage will take a 
considerable time tc repair, 

Hammersmith.—The Finance Committee have approved of an 
estimate to provide two 150-kw. motor-generators for a supply of 
cürrent to Olympia, at n. cost of £1,400, as recommended by the 
Lighting and Electricity Committee. 

National Tolephone Со. Тһе directors of the National Telephone 
Co. reconmmend a dividend for the half-year ended Dec. 31 last at the 
rate of 54 per cent. per annum on the deferred stock, less income tax, 
"rrying £135,000 to reserve and about £10,000 forward. 

Friswell (1906), Limited, Automobile Engineers.—At a meeting 
of directors held on the Ist inst. an interim dividend was declared for 
the half-year ended Dec. 31, 1906, at the rate of 6 per cent. per annum 
on the preference and 10 per cent. per annum on the ordinary shares. 

Kendal.—Tle Town Council have appointed the chairman of the 
Electricity Committee and two councillors as a sub-committee to 
supervise the preparation of a plan of the station. a statement of 
the cost, and a specification for the alterations at the electricity 
office, 

India.—The Indian (eid Journal states that a firm of electric 
lighting engineers in Caleutta (who are represented in London) have 
applied. to the Government for the concession to supply electricity 
for lighting, ete., and traction purposes in Jubbelpore (Central 
Provinces). 

St. Annes.—The electrical engineer's report states that the units 
sold during December amounted to 71,597 and the total units sold to 
Dec. 31, 540.678. The total number of consumers are 495. Applica- 
tions have been received from 13 additional consumers for the equiva- 
lent of 399 8-c.p. lamps. 

London Electric Supply Co.—The accounts of the London Electric 
Supply Corporation for the year ended Dec. 51, 1906, show a net 
revenue of £56,522. There has been carried to reserve account 
£5.000. The directors propose to pay a dividend of 4 per cent. on the 
ordinary shares for the year, and to carry forward £4,170. 

Acton.—A Local Government Board inquiry, conducted by Mr. 
H. R. Hooper, M. I. C. E., was held last week ut the Council offices into 
the application of the District Council to borrow an additional 
£20.000 for purposes of their electrie lighting undertaking. The 
sceretary of the Acton Ratepayers' Association opposed the applieation. 

Partnerships Dissolved. —Tle London Gazette announces that the 
partnership between Н. Wood and J. Hill, the younger, carrying on 
business as electrical and general engineers and motorcar agents at 
35, Chapel-street, Luton, Bedford, has been dissolved by mutual 
consent. The partnership between А. Fishlock and A. B. A. Taylor, 
carrving on business as electrical engineers at 24, Maryland-strect, 
Liverpool, has been dissolved by mutual consent. 

St. Marylebone.—The Electricity Committee have Чела са to 
dispose of secoud-hand plant, for which the St. Marylebone Borough 
Council have no further use consisting of six turbo-generators and 
20 old feeder panels, and have accepted the tender of Messrs. J. T. 
Williams and Sons, of Rotherhithe New-road, S.E., for the purchase 
of the six generators for £1,085. 10s., and that of Mr. A. Learovd, 
of Dalston, N. E., for the purchase of the 20 fee ter panels at £116. 10s. 

Derby.—The committee have decided to hire ont flame are lanips 
on payment of £10 per annum for one lamp lighted. Ly alternating 
current, or £9 each per annum for not less than four lamps lighted by 
either alternating or direct current. to include the cost of maintenance. 
They have also asked the Local Government Board to allow the cost 
of the lamps to be paid out of the sum of £500 which was originally 
included for contingencies in the application to the Board for sanction 
to the borrowing of £8,130. 

Stock Exchange. —The Stock Exchange Committee has appointed 
Feb. 20 special settling day in Nymagee Copper, Limited. 130,000 
shares of £1 each, fully paid, Nos. 1 to 130,000. Applications have 
heen made to the Stock Exchange Committee to appoint a special 
settling day in Exploring Land and Minerals, Limited, 519.290 shares 
ef 10s. cach, fully and partly (9s. 6d.) paid, Nos. 1 to 519.290, aud 
North Copper Co.'s 500.000 ordinary shares of £1 each, fully paid, 
Nos. 500,001 to 1.000 000. and 500.000 preferred ordinary shares of 
£1 cicli. fully paid, Nos. 1 to 500.000 ; and to allow Malacca Rubber 
Plantations, Limited, 20.00) vendors’ 74 per cent. participating 
accumulative preference shares of £1 each, fully paid, Nos. 95,001 to 
115 000, to be quoted in the ollicial list. 

Swansea. —Althovgh negotiations have not yet been made public, 
there is now a delinite prospect of the sale of the Swansea Corporation 
telephones to the National Telephone Co. instead of to the Govern- 
ment, аз recently contemplated. A meeting of the Telephone Com- 
mittee was held on Tuesday, at which it was expected that something 
definite wonld he reported, but it appears that nothing will be 
announced till a later mecting or till the Council consider it. The 
terms of the National Co. are better than those so far offered by the 
Government, although not up to the exact figure fixed by the com- 
mittee. At the mecting on Tuesday the manager reported the number 
of sulseribers’ lines connected to date to be 1,215, orders in hand 168, 
and total number of instruments aud lines working 1,469. 


THE ELECTRICAL ENGINEER, FEBRUARY S, 1907. 


—— —— —— ee 


Look. At the Council meeting, the engineer reported that the 
ü sur of Bep, lamps or their equivalent. connected since the last 
etna was 39]. Phe chairman was deputed to meet the Gas Com- 
atte on the question of the supply and price of yas to the electricity 
b perte nt. 
Моча In eid a to show what can be done in tlie wey of lighting 
prow opal otis ts, the Slough and Datehet Electrie Light Co. have 
voal tau powerful are lamps outside the Crown Hotel. Ech of the 
ef 250) ep. аге of the latest pattern. and give a very 
edet elt. The eost of consumption of these Тар» works out at 
2 1 each bang per hour. 

Bermondsoy.- Iu селі лі streets in the borough the demand for a 
9o puo v ebore tpouty is greater than tlie existing mains will carry, and 
u огйег to niet the existing demands the Council have decided to 
ее strengthen and extend their mains, and to apply to the London 
C inty Conne for sanction to borrow £8,357 for that purpose, the 
polt repayment to Бе 20 years. 

Toronto. —The operators of the Bell Telephone Со, at Toronto have 
t0 0k Work, nb sting te the mercase of iin houts of labour. The 
toss inept that five hours’ work daily is ns inch as they сап stand, 
[oompany Lave brought in operators from ontside points to fill the 
ac 41. Creat crowds gather in front of the principal exchange, 
ated pearce reserves protect persons entering the building. 


Burnley. -The leetrical engineer has submitted a report to the 
Es tri у Committee regarding extensions to the boiler honse, which 
1 He є а meu chimney, additional econontsers, and the erection of 
another Карно meet the demand for next winters load, and. the 

„ente Salta considering the report, have instructed the engineer 
tis iat alternative schemes to them at their next meeting, 


Havant. —Tic General Purposes Committee have recommended the 
C n oi te wnte to the Portsmouth Corporation asking whether they 
«ned tee walang to extend their electric lighting main to H avant, 
pm nie the Counell obtained a provisional order. The suggestion 
mes goed te, and it was decided that the General Purposes Committee 
zd wt apen the Lighting Committee of the Portsmouth Corpora- 
from wita panl to the matter, 

Norway. Ilie Boyian Consul at Copenhagen announces. the 
oration in Norway of a company, known as the © Kinserviks,’ 
„ is bang nnaneed by four Swiss banks, to acquire four watertalls 


1 1 
ia 


1 te AT! 


17, 


‚ 
"1 


o Valev ot Ullen and forthe construction of hvdro-ele. trie works. 
Tar fails опе] formerly to“ Norske Carbid Fabrik," aml their 
te de рика to 50.000 h.p. to 55.000 h.p. At the enl ol 


ТЭ years the concession ceases, and the falls revert to the State. 


Failsworth A deputation from the Failsworth Urban District 
б ouman attended a meeting of the Electricity Committee ot the 
Man ester Corporation last week asking for a supply of electricity 
rattaat distret ft was stated that the committee had inquired into 
Tre nater and farled to get a sufficient: guarantee to justily them in 
„ 1 the expense of laying down the mains. For that reason the 
vatto was debereed until there was an increased demand or until such 
toan oas the suppiy could be put in more cheaply. 

Accrington. — The Corporation Electricity Conanittee have decided 
tes euu бий the Council to make application. to tho. Local Govern- 
cert Бам for sanction to borrow £11,800 for the purchase and 

as ani of the additional plant described as follows: two 500-kw. 
with foundations; 6.000; motor generator, 200 kw. 
s £90; condensing plant, EI. 100; boiler feed. pump and 
есд. 41 30. water coeiing tower, #500; water cleaning: plant, 
2 22 саҹ for normal extensions, £1.000—total, £11,800. 

Indwe (8 A ). sen rovress ds being made with the works connected 
бтз. Peise eletre lighting scheme, The supply of current will 
- Ctuned trom the generating station of the Indwe Railway Collieries 
. 1 Land Co on a 440-voit, direct-current, two-wire system, while 


ж" 1111. wis, 


roate o uen m? premises are being wired for 220-volt lamps in 
eea The emstucnon work and eablelaying is being done by 
Mo Eyan and Peterson, East London, but a large amount of the 


atow business as being retained by the company supplying 
retails 


Hoddesdon.- At the last meeting of the Council the Electric 
р, Cenmnattee reported that the Bill of the North Metropolitan 
Foto мру Company contained clauses to allow the company to 


ute оцет ity without the consent of the local authorities. aud 
ers tosetli ed wires; The County Council was petitioning 

Fus and the committee recommended that the Urban 
' же е] 1 „% ih that о] ееп. The chairman said they held 
na etda, hut the Bul would scnousty interfere with 

taat y cf action, The report was adopted, 

Croydon -At the last meetingy of the Town Council the Electricity 
tore tte reper te d having considered the reports of the town clerk 
taf d Бя 14. the Adisinistiatiye County of London 
bod Letra t Be үг}? Power, London Беле Supply, London County 
Estne Supply, London and District: Electrie Power—and 

teenaged that cach of these Bills be opposed, and that the town 
каин to prepare and deposit. petitions against the said 
t аз de Gan eec use and witnesses, and take such steps therein for 

. e tue satne in Parliament as he may deem advisable to sate- 
ae 71756 Antenor of the Corporation, The Council concurred, 

Mirkealdy.—At the list meeting of the Town Council a report was 
trajen the tonns light. aud in the discussion which followed it 
cod that electricity cost five. times as much as gas, and that 
at wer throwing away £700 per annum. Mr. O. F. Francis, 

1. . % „ err, bas. prepared a report on the subject, in which he 
re t tsat a be tor light was considered necessary on the tramway 
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ste ated qno ai »te cts and for the extra cost the town was getting | 


14 „ „„ much duht. They could give 3,080 ср. per mile, or 
2. tines л merh zt as there was in the yas-lighted streets, at 
NJ I- бан, ot the sae price as the town were now paying for gas. 
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London County Council and Electric Supply. At tlie meeting 
оѓ the London County Council on Tuesday, Mr. IIenhart. one of the 
representatives of Hunpstead, protested against the Electricity Supply 
Bill, pointing ont that the scheme as applied to the acquisition. by 
the Council of the electrics! апе апух of the borough councils 
by merely taking over their existing debts would work most unfairly 
in certain cases, It was hardly likely that a district such as Hamp- 
stead, Which had an undertaking paying 4 percent., after the payment 
of all e ура charges aul interest, would at quiesee in quietly handing 
over its business to the Council at the price of its debt. He warn d 
the Council that they would moet serious opposition from this quarter. 


Wednesbury.—Tlo Light aud Water Gmimittee of the Wednes- 
bury Corporation have issued. a report in which they recommend that 
electricity for lighting paurpeses be supp'iel to all business premises at 

a flat rate of 3d. per unit, on condition that un agreement be entered 
ito with the Corporation by every person requiring to. be supplied at 
that rate agreeing to take electricity without interruption. from dusk 
to the hour of 11 p.m. Differences having arisen with the British 
Accumulator Co. respecting the battery of accumulators supplied. to 
the Corporation at. the electricity sul-station, the committee recon - 
mend that the necessary steps he taken for the settlement of such 
ditferences by arbitration, in accordance with the terms entered into 
with the company, 

Durban. — A year of enforced economies, but showing fairly sati:- 
factory resulta, is recorded in the report of the Durban borough 
electrical engineer for the last financial year. A 750-kw. alternator 
set was substitute for оп, of 350 kw. capacity, anl a large boiler 
with superheater and mechanical stoker, was added. to the equipment 
of the generating station, while the distribution system was extended 
bya further 44 miles of overhead mains, and tive miles of underground 
mains, As many as 446 new consumers adopted the service, but, 
unfortunately, the commercial depression resulted in 427 temporary 
disconnections, Nevertheless, skilful management resulted in a net 
profit of £8 069, which, in the circumstances, is much to the credit of 
the borough electrieal engineer. 

Worcestor. —-The twelfth annual report of the Corporation electric 
lighting enterprise. just issued, shows a loss of £183 after payment of 
interest and sinking fund amounting to £7.415. The gross. protit on 
the year's trading was £7,935. It was estimated that. the loss upon 
the year after piyment of interest and. sinking fund, would be £360. 
Reductions have been made in the cost of production, but items of a 
special character had amounted to £1,162. There had been a satis- 
factory increase in the demand for motive power, but the output cf 
current for lighting purposes had been. stationary, though the outlook 
for further extensions was more promising. having regard to tho 
altenative new scale of charges. The capital expenditure upon tho 
enterprise has how reached. £128,978. 

Cheltenham. —At the Town Council meeting the monthly report 
of the electrical engineer showed that. there were 909 consumers, with 
an equivalent of 60 648 8-c. р. lamps, connected to the private sup ч 
maius, the corresponding figures for last year being 850 and 56, 
respectively. The committee reported that they had further con- 
sidered a report from the electrical engineer as to the additional plant 
which would be required next winter to cope with the inereased toad. 
He pointed out that it was important that steps shou'd be taken to 
put the work in hand as soon as possible, as tlie manufacturers would 
require at least six months to deliver the plant. which would have to 
be running in October. The cost of the generating set, with the 
necessary condensing and other auxiliary plant, would be approxi- 
mately as follows: 500 kw., 64. 500. or £8. 12. por kilowatt ; 750 kw., 
£6,000, or £8. 6s. per kilowatt; 1.000 kw., £8,000, or £8 per kilo- 
Watt. He recommended the largest plant, as it would be much more 
economical in working. He estimated that there would be an 
economy in using the 750-kw. or 1,000-kw. set of over £108 per 
annum. The Council resolved that application be made to the Local 
Government Board for sanction to a loan of £8,000. 


PROVISIONAL PATENTS, 1907. 


JAN. 28. 


2064. New shade-holder for electric lamps. Alfred Herbert 
Russell, 22. Richmond Wood-road, Bournemouth. 

2123. Improvements in tho manufacture of incandescence 
filaments for eloctric lamps from metallic thorium 
containing oxide with or without admixtures of 
other difficultly fusiblo metal Siemens und Halske 
Akt.-Ges,, Birkbeck Bank-chambers, Southampton-baildings, 
London. (Date apphed for under Patents Act, 1901, 
March 23, 1906, being dato of application. in Germany.) 
Complete specification. : 

2132. Improvoments in and means for controlling motors 
and othor apparatus from a distance. Anton Fiettnes 
and Felten - Guilleaume- Lahmeverwerke Aet.-Gcs., 47, 
Lincolus-inn-fields, | London. Date applied. for unde: 
Patents Act, 1901, Jan. 27, 1906, being dan of application 
in Germany.) (Complete specification. ; 

2138. Improvoments in and relating to brush-holdors for 
dynamo-eloctric machines. The British Thomson-Houston 
Company, Limited, 85, Cannon-strect, London. ‘The 
General Electric Company, United States.“ 

2150. Improved arrangoment of eloctrical oircuits which 
comprise an induction coil, especially applicable to 
the ignition circuits of automobilo engines. Stanley 
James Watson and the Westlake Motor Syndicate, Limited, 
60, Queen Victoria-street. London. 
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2121. 


2151. 


2180. 


2215. 


2237. 


2228. 


2247. 


2981. 


2283. 


2377. 


2383. 


2393. 


2394. 


2413. 


9416. 


9417. 


2459. 


2493. 


8494. 


2495. 


2499. 


2507. 


3508. 


2516. 


2522. 


2524. 


Improvements in electrical fuse boxes. W. T. Henley's 
Telegraph Works Company, Limited, and William Henry 
Nichols, 53, Chancery-lane, London. 

Improvements in and relating to electrical switch and 
like casings. Albert Barnes and Drake and Gorham, 
Limited, 18, Southampton-buildings, London. 


JAN. 29. 
Improvements in telemotor apparatus. William Gregory 
Gibbons, 121, West George-street, Glasgow. 


Improvements relating to commutators or collectors 
for use in electric dynamos and the like. Akt..Ges. 
Brown, Boveric, et Cie, 18, Southampton - buildings, 
London. (Date applied for under Patents Act, 1901, 
Feb. 2, 1906, being date of application in Germany.) 
(Complete specification. ) 

Improvements in circuit breakers. 
Woehrle, 52, Chancery-lane, London. 
cation. ) 


Improvements in or relating to overlead circuit 
breakers. Siemens Bros. Dynamo Works, Limited, and 
Charles Rowland Palairet, 139, Queen  Victoria-street, 
London. 


Electrical resistance computing scale. Colwyn Griffiths 
Glantawe Thomas, 10, Albert Palace-mansions, Battersea 
Park, London. 

Improvements in electric foot warmers. John William 
Ewart, Surrey House, Wendover, Bucks. 

Improvements in or relating to eleoctrically-operated 
alarms. Barthélémy Kohlen, 111, Hatton-garden, London. 
(Complete specification.) 

Improvements in and relating to coherers for wireless 
e Alexander Muirhead, 323, High Holborn, 
ondon, 


Albert Charles 
(Complete specit- 


JAN. 30. 


Process of improving the magnetic qualities of a 
magnetic body. Robert Abbott Hadfield, 46, Lincoln's- 
inn-fields, London. (Date applicd for under Patents Act, 
1901, July 5, 1906, being date of application in Unjted 
States.) (Complete specilication. ) 

Improvements in and relating to electric contact make- 
and-break devices. Richard Oliver Mitchell, 323, High 
Holborn, London. 


Improvements in and relating to releasing devices for 
automatic electric  oirouit breakers. The British 


Thonison-Houston Company Limited, Edmund Basil 
Wedniore, and James Whitcher, 83, Cannon - street, 
London. 


Improvements in and relating to electric heaters. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-strect, London. (The General Electric Company, 
United States. ) 


JAN, 31. 


Improved electrical block signalling system for rail- 
ways. (George Herbert Brown, 100, Wellington-street, 
Glasgow. 


Improveménts relating to alternating-current instru- 
ments and appliances employed therewith. William 
Edward Sumpner, 18, Southampton-buildings, London. : 

Improvements in electrical switches. Joseph Howard 
Chambers and Peter Frederick Blaker Bennett, 257, 
Heneage-strect, Birmingham. 

Improvements in dynamo - olectric machines. 
Walker, Westinghouse Building, Norfolk-street, 
London. 

Improvements in electric telegraphs. 
Beech, 173, Fleet-street, London. 


Improvements in commutator brushes, bearings, and 
the like. The Morgan Crucible Company, Limited, and 
Cyril Douglas McCourt, 4, South-strect, Finsbury, London. 

Improvements in the manufacture of compositions or 
compounds for commutator brushes, bearings, and 
the like. The Morgau Crucible Company, Limited, and 
Cyril Douglas McCourt, 4, South-street, Finsbury, London. 

Improvoments in automatic telephonc exchanges 
operating with olectromagnotically-controlled select- 
ing devices. Siemens Bros. and Co., Limited, Birkbeck 
Bank-chambers, Southampton-buildings, London. (Siemens 
und Halske Akt.-Ges., Germany.) (Complete specitication. ) 

Improvements in means for carrying the insulators of 
overhead clectric conductor supports. Philip Dawson. 
47, Lincoln’s-inn-fields, London. 

Improved means for supporting the insulators of 
overhead electric conductor carriers. Philip Dawson, 
47, Lincoln’s-inn-tields, London. 

Improvements in insulating coverings or sheathing for 
contact-rail conductors. William Henry Baker, 31, Bed- 
ford-strect, Strand, London. (Complete specitication. ) 

Improvements in holders for electric lamps and 
shades, James Arthur Gosling, 22, Southampton-build- 
ings, London. (Complete specitication.) 


Fen. 1. 


Improvements in incandescent clectric lamps. William 
James Addison, 49, Nimrod-road, Streatham, London. 


Miles 
Strand, 


Ernest William 


323644 / 06. Improvements connected with electric motors for 
varying the speed and simultancously maintaining a 
constant electromotive force. Matthew William 
Walbauk Mackie, 173, Fleet-street, London. (Date applied 
for under Rule 5 of the Patents Rules, 1905, Jan. 30, 
1906. ) 

Improvements in devices for supporting electric, gas, 
or other lamps. William Basil Scott, 44, West George- 
street, Glasgow. i 

Improved method of lighting vehicles electrically. 
John Howard Ross, 17, Gordon-road, Handsworth, Birme 
ingham. | 

Improvements on and relating to arrangement for 
indicating and recording permanently the maximum 
demand for electrical energy on any circuit. William 
Walker Lackie and David John Steele, 154, St. Vincent- 
street, Glasgow. (Complete specification.) 

Improvements in trolleys and trolley wheel for over- 
head systems of electric cars and like purposes. 
James Samuel Hilton and Arthur Dawson, 30, Lord- street, 
Rochdale. (Complete specification.) 

Improvements in electric cells or batteries. Walter 
Moores and George Petrides, 1, Great J:unes-street, Bedford- 
row, London. 

Improvements in arc lamps. Arthur Howard, 6, Lord- 
street, Liverpool, 


2588. Improvements in dynamo-electric driving and change- 
speed or differential gear. Martin Albrecht, 47, Lin- 
coln's-inn-fields, London. (Date applied for under Patents 
Act, 1901, Feb. 1, 1906, being date of application in 
Germany.) (Complete specification.) 

2595. Improvements in dynamo-electrio machines. Ateliers 
Thomson-Houston (Anciens Etablissements Postel-Vinay), 
83, Cannon-street, London. (Date applied for under 
Patents Act, 1901, Feb. 2, 1906, being date of application 
in France.) (Complete specification.) 

2604. Improvements relating to electric time switches. Jules 
Cauderay, 7, Southampton - buildings, London. (Date 
applied for under Patents Act, 1901, Feb. 6, 1906, being 
date of application in Switzerland.) (Complete specification. ) 

2613. Improvements in electrical maximum domand or rebate 
indicators. Henry Stafford Hattield and the Reason 
Manufacturing Company, Limited, Norfolk House, Norfolk- 
street, Strand, London. (Complete specification.) 

FEB. 2. 

2639. Improvements in driving gear for electric motors, lifts, 
and the like. Harry Hill and Robert Hacking, 2, Church- 
gate, Nottiugham. 


2653. Improvements in secondary batteries, plating baths. 
and the like. Henry Francis Joel, 74, Windsor-road, 
Forest Gate, Essex. 

2660. Improvements in sectional conductor systems of electric 
railways. Jolin Reed and James Hymers, 38, High West- 
street Gatesliead. 

2676. Improvements relating to insulated electric conductors. 
James Connolly, 11, Southampton-buildings, London. 

2677. Improvements in connection with alternating-current 
commutator electric motors for increasing the start- 
ing torque thereof. Felten und Guilleaume-Lahmeyei; 
werke Act.-Ges., 47, Lincoln’s-inn-fields. London. (Date 
applied for under Patents Act, 1901, Feb. 3, 1906, being 
date of application in Germany.) (Complete specitication.) 

2687. Improvements in or relating to the electrical trans- 
mission of powor. Sicmens Bros, Dynamo Works, 
Limited, 139, Queen Victoria-street, London. (Siemens- 
Schuckertwerke G. m. b. H., Germany.) (Complete specifi- 
cation.) 


9540. 


2551. 


2571. 


2587. 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on Feb. 21.) 


1905. 
21846. Electric telegraphy. Baronio and Muirhead. 
21947. Dynamo-electric machines. Von Апинон. 
219474. Dynamo-electric machines. Von Ammon. (Date applied 


for under Rule & of the Patents Rules, 1905, Oct. 27, 
1905. ) 


27260. Altornate-ourrent motors and generators. Fynn. 
1906. 

2066. Insulated conductors and windings suitable for use in 
the construction of transformers, dynamos, and other 
electrical apparatus. Berry. 

2156. Poles for wireless signalling. Zelensky. 

2339, Electrically-propelled vehicles. Pfatischer. 

2367. Single-phase alternate-current motors and generators. 
Fynn. 

2552. Electrio furnaces., Betts. 

2705. Commutation windings for direct-current dynamo- 


electric machines. Siemens Bros. and Co., Wilson, and 
Grithth. 


2706. Manufacture of submarine cables or the like. Siemens 
bros, and Co. and Dieselhorst. 


3540, Electrical time switches. Sidebottom and Griesbach. 
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3089. Ceatacts for use in connection with electric warning 
signals for railways and the like. Hollyer. 

6608. Armature windings for commutating electric 

especially for high-speed machines. Phovnix 

Dynamo Manufacturing Company and Pohl. 

8811. Trelleys or collectors for electricity. Lanib. 

6871. Electrical apparatus for transmitting signals. Salmon 
and Cretheld. 

0015. Means for operating the switches, frogs, and signals 
ef electric tramways. Atkinson. 

10610. Blectric aro lampe. Brockie. 

19006. System ef electrically controlling or lighting up gas 
lampe. Electrical Improvements, Limited, and Hacking. 

19067. Apparatus for operating railway signals in connection 
with points. Siemens Bros. and Со, (Siemens und 
Halske Akt. -Ges.) 

19306. Electric igniters for explosion engines. Streuber. 

188931. Method and means for driving machines electrically. 
Stemens Bros. Dynamo Works, Limited. — (Siemens- 
Schuckertwerke. 


106580. bushings for electric circuit wires. Marks. 
(Federal Electric Company.) 

19964. Compound telephones. Holmgren and Brahm. (Date 
applied for under International Convention, March 9, 


1900.) 

19686. Electrically-driven ring spinning machines. Akt. -Cies. 
Brown, Boverie, «t. Cie. (Date applied for under Inter- 
national Convention, Sept. 14, 1905.) 

90812. Devices for coupling selected railway signals with a 
common actuating mechanism. Siemens Bros. and Co. 
Siemens und Halske Akt.-Ges.) 


$8370. BRiectric furnaces. Hiorth. 


COMPANIES' STOCK AND SHARE LIST. 


Name. gr ra Last price. 


Commereia) and Industrial. — g 8 


AlMence Electrical О 5 per cownt. Cum. Pref., Nos. 1-70,000 1 .. | 
—— Ord., 1 125,000 КИРЕК РОК О ао но 1 5-1 
Aron Riectricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 . 116. 3/16 
British Imealated and Helsby Cables, Ord., 1-100,000...... 6 657 
—— 6 per oeat. Cum. Pref., 1 1-100, iu pP a esae dh ales se 5 xd 
— — 4 per cent. "iid peer ead Ve dent ure 100 .. 100. 105 
Urkiak Tbomesos- Houston 64 per cent. Ist Mort. Deb. io DR 
Gritish Dec. and Manuf. 6 per cent. Pref. 

775.001 ohhh 5 14-1 
——— 4 per cent. Mortgage Debenture Stock .......... 100 70 74 
Gresh Biectrical i Noe 1-106,731 2 411/16 
— — Ноа. Cum., 6 cent. A Ter rere ree 2 ys 
— — 4) per cent. Debentore Stock .. F 100 . -97 
— cent. 2nd Debentare Stock................ 100 E0 83 

Dodent ares. 100 .. 106-108 
— QIÉEBREy no cc cece cece cece cc 8 . 9,10) 
—— $ per cont. Fr . 5 . 55-5} 
— p —— ——— md P 3 ме 6 
— $ -— ied, A È 2 6 2 „ „„ i. 86.251 66 6 %% %%% ое ш ee 14 i 
— % A” Shares, 01.047, 19 6 . 2 27 
—— 5 per cent. гаса FCC lw .. 9-5 
— — 4 per osat, Deb Stock, Веб. .................... lu .. 8587 
Clectsic Camatraction, Nos. 1 to 112,100 .................. 8 .. 47,16 
— — 7 per ceat. Cumulative Pref. .................... 2 . 142 
—— 4 cent. Регр. lst Mort Deb. ................ 100 .. #18! 
Verranti 5 per cent. let Mort. Deb. жоок, Бос, 100 90-95 
weperal Eiectric pany (1900), 5 cent. Cum. .. 10 .. 8i 
"IB 4 * let we ое "Tm ш TA 12 
=. elegrapb Wor пагу.............. 1124 
— & per c Prise 3G 100 5 э Р 
S e 
рч руу 3 Works ...... 10 .. 15; 6 
— — 4 por ceat. Оебезбагевз.......................... 100 .. ICO lee 
Parier. Tbos., Limited, Ordinary ........................ 10 .. 10-104 
feegrapo Constructive and tenance... s 13 .. 31-33 
— — $ per cent, 6 62 %%% „% %% „% %%% „„ „„ „60 mee е 100 ее 100-1 3 
Electrie Lighting and Supply. 
^ Foote VVV io se DM 
—— 4, per coot. Cum. Pref., /,501-15,000 ............ . 4- 
—» 6 per ceat. Cum. Second Ki 1-22,500 10 .. 104.1] 
——» 44 per osat. Debenture Stock, Re. 100 .. 102-14 
PBecaniey (Ment) Klecuric t and Power Cu.  .......... 5 .. 6-4 
— © per ceat. let ture Stock, Red 100 .. 9201 
n aad . Ordinary .................... 5 .. 89 
— 7 се: b 6 725 748 
Cale y Corp., Ordinary, Nos. 1-50,000 .. 6 .. 7184 
— до * ; 5 ii 61 
Biectric ppi Company Ord. фооооооо ee 44-15 
„ e a 06104 
Am Oros, Went Bod, abd City Electric бари UES А si 
2929227] „%%% „„ „ „4146 2 6 6 „ ee 4 74 
— & per cest. Cum. Pref., -80,000 ................ 5 .. 445 
— 4 coset. Debuntare Stock, Red. .............. 00 .. 38 lul 
—— „ pc. Cum Pref, 1-40, 000 5 314 
— НРЕН ) 40,001-80,000.......... 5 . 44 
„ / жайка 5 . 55 
— $j cent tares 2 6 6 „ „66 666 % „%%% „% %% „%%% „% %%% оо 100 ae 104 
% — 10 — 9 0; 
6 per oest. Cumulative Pref......... 10 .. 111 71 
—— 5 per ceat, Vebentare Stock .................... — 171-125 
Pisani p Sta. Prov. Сиа. (Ш pa.).. 100 .. 98-108 
, - 491 
F S an КИД 10. 1›.1 
— — & per cemt, Debuntares Prov. Certe. All pd. м. 100 — 101 
— — & = Gnd Debentares Prov. Certs . 100 .. 910 
E Corporation, Ordinary, 1-50,000. . 5 „ 2-25 
— 6 per cent. Cum. Pref, ................. оо оооооо ов 5 -= 4-22 
— 66ыь—-е per cent. First Mort. Deb 26 „ „ 6% „% %% „ „6 „ % „6 оо a 93 90 
Hie state ё Traction Co. of Anst. Pe. Cm. El., 1-500000 5 2 24 
— $ per cent. Debentare Stock, Rel e 2 88-82 


——— — — — MÀ — — — 


Name. paid. 

g 
Folkestone Electric Supply, Ord. Noe. 1-100000 .......... б ~ 
per cent Deh. Stank, No.. ꝝ . 100 .. 
Hove Electric Lighting, Ord.. 115000 „ ua 
121004 Wight Rlec Lt and Pwr. o. Nb Stk Red. .. 100 .. 

& " Er SEA Power and кы 6 per cent. Cum. í 
6 ee 


Er е 
ta and Not per 
cent. Debenture Stock Red. ........................ 100 
Kiddermiuster and Dist. A Res Мич sna Traction, Pref. 0 


F 6 6 %% % % eee ese 909090995090 
— per cont Pr 2 . $ 
——— 4 per cent. dri Debenture Stock, Red... 100 
Metropolitan Оша 300.000 yꝓ᷑ .......-. 
per cent. First 8 Debenture Stock. . 100 
per cent. Cum Prei. Valois 6 
p«r cent. Vc e Debenture, Red. 100 
19 — — ute Power eins ми: Dat 157. 8 5 
ew e-upon-Tyne Blectric Supply, 
du, 57,0 0-76 000 1... ree eaae ymo uev oe ees 6 
6 per cent, ког; ,, ⁰˙ 6 
—— do, De 57,0 %%] атин аран 5 
Nutting Hil) Biectric hh ee 10 
4 per cent. First Mort. Debe. Nos. 1500 Bep . 100 
очо Electric, Ordinary, 1-96 and 40-14,510 ............ 6 
per cent. Debenture Stock .................... 100 
R oyal га] Electrical Com у Ыы Мо Montreal, 44 per cent. First 
Shares Mortgage Debentures ................ экек» | 
Smithfield Markets leti Bum Supply у, Ord. 1-12,000  ... 6 
—- 4 Cent. Debenture В›сК.................... 100 
South Hal, b 
Sou b Metropolitan Electric Light and Power, Ord. ..... . 1. 
= 7 per сеці. Cum. Pref. .............. —— 1 
44 per cent. let Mort. О«ћ......,................ 100 
St. James's and Pall Mall, бешш, 101-20,080 . . 5$ 
—— — 7 per cont. Ргеї................................. § 
54 per cent. Dodd ꝶ 100 
Urban Electric Supply Co., Orsipary, 8-30-007 .......... 6 
5 per oent. Cum ve Preference, 50,001-90,000 5 
Westminster, Ordinary ....................... ...... e, 5 
— 4} per cent. . Pret., ” 110,101-138, 251 РРСРР. 
Electric Tramways.— 
Anilo Argentine, , 94 per cent. Cum. Pret, 1-260,007 .. 6 
permanent 6 per cent. Debenture Stock, 1838.... 100 
Auckland Elec. Trama., 5 1 Mor. Deb. Stk., Bel AUS 
Barcelona Tram ways 000 .. cs... 10 
Sent par oent баш. Bret nares, 1-10,000 . ...... 10 
= ps ою. Deb., Red., 1-600 ............... 2 . 100 
— M ent, Red Deb Stock... ............. ... 100 
Bep Elio Ld., Pref. Ord. Shs. 75,001-150,608.. 1 
— 5 per oen Bi Cul: 1 185.384 ee „ 6 060600 
Blackpool And 8 TT ——— sasso 
Brisbane Tramway Invest., Ord., 1-75,000 ....... $a sid ind 
—— per cent. Cum. Pret., Kos. 1-75,000 ......... 6 
epi esi per cent. Deb. Stk., Red., Prov Certa. ali рі. 100 
British Columbia Electric Railway Co., Ord. 608028 100 
— Ord. Fr.. 
— — 5 per cent. Cum. Perpetual Pref. Stock.......... 100 
—— 4, per cent. lst Mt. Debe., Nos. 16.250, of £A each 40 
—— 4 per cent. 3 Fower |l ST a 
British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 
—— 6 per cent. Cm. be, 30 001-60.000............... . 10 
„ . 100 
a oe on dca Treen. ———— 8 w 
— ЧА" 6 per cent, Cm. PL, 140,000 жо MUS æ. ô 
— — “В” 6 per cent. Om. Pt, 1-27,500 оооооо о ооооорооео 6 
— § per cent. Deb. Stock, Red. оооооооооооооооо о. eo 100 
Prov. Cert., al) pal. ꝗ. . 100 
Buenos Rlectric ттт Deb. Stk., Red, .... 100 
Calcutta ways, 1 · 105. Oo n бук 
hag 001- 15, 0h нау авола FR $ 
г oent. lst Deb. Stock, Вой. .............. 100 
Cape Elect Ташу Кое, ж” 000 .................. 1 
Oy of Birmingham T ramwaye, рош E 
м cont let 3 d., 15000 (l C917) 4 ИРЕ 100 
Colombo. ectric Tramways aud d Lighting, 5 per -— let 
Cork 00 Denenture Stock, Вой. .................... 100 
Tramway and Lighting Co., Ordinary ...... 10 
—— 6 рег cent. Cum Fre ... 10 
— 4$ cent Debentures €«c0909099909€9060200099299900€ oe 10 
Dublin United Tram W Ord., N. a. 160,000 . 10 
— 6 por cent thin 1-^0,0 0 2 2 „ „%% (EEEE 10 
3 percent. M. Ft. Deha., 1-000 Red ..........-. 100 
Havana Electric Railway Cous 92 185 мое 5 per cen 
= 50. 7 Coup · u gum uf 1362, 1-6,907................ P eu 0) 
penal Tramw edinary а... ооо rosea oen .. ац 
6 per cent. Cum. Pref. ................. — А 
ccs 4. ры osat. 8 . TR EAE. 100 
eof Thanet Electric Tramw Lighting, с. 
Cum. Pref. Nos. 30,001-60,000 ................... d vs 
—— 4 per cent. lst Mt. Db. Stock, Red. MUN 100 
Kidderminster and District Lighting and Traction, Pref... 6 
Lancasoire United Tramways Limited, 5 per cent. Prior 
Lien Deh. stook, вед. **»90000900999000090200099000€9 „ 6 00 == 
——— £296 500 2ud Mort. Deb Stock _................. — 
— 28 50 Deferred Deh, Stock (ali fully pald)...... — 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 
4 per cent. lst Mt. Db. Stock, Red. .............. 100 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk, Rd. vH 
Metrupolitan Biec. сена. Defd., 1,000,001-1 514 016 . 1 
5 per oent. Cum, Pret., 500,0U1-1,000.000.......... 1 
aM vene Usb. Shock, Bad аа. — 
c cent. Сове. 
Mort Bonds, 1926 1-5,500 asd 7,001 8,000 dd 
Montreal Street Rail, Sterling 5 per cent (Mort.) Deb., 
, dd equ ario aui vee es 100 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 
New General ‚ б per cent. t. Cum. Prel, 1-10,000 and 
34,001-74,000..... cepe sahen оа € 6 
Oldbam, Ashton, and Hyde 5 Ordinary .......... 10 
— $ per cent Cum Prre 10 
Рег Elec. Tramways (W. -A.). 5 per cont "n ror Deb. Sk. 10 
Potteries Elec гіс Traction, аша A -40,000........ 
—— 5 per cent. Cum. Pref., 1-20.000 ................. А 10 
—— 4) per cent. VVV 10) 
Electric Rallways.— 
—— 4 per cent. Pref. eects „%¶ db ое OO €6 „„ GO оз оо ао „„ 100 
— deferred ........— 100 
—— å p.c. Deb. Stock (Prov. Rcript Certs., fully paid) - 100 
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Name. 


Cisy and South London, Consolidated Оғаізаву': 


— — 4 per cent. Debenture Stock 


— 8 Der cent. Pref. Stock 21. 2 262 „6 о 


— Je liaaey, 1.50, 000. — 


— — $ per vent м wrogage Debentures, B Red., de 1, Jod., 


1. . чы: 
Liverpool Overhead, Брет cent. Pref. .. 


„ % во оо ce 100 


Uadergcound Glectric Ballways of сав 5 рег ‘cent. 


Се ›@с-Зпагіос jecared Notes 
Waterloo «nd City, Ordinary . 


00000000 6 


Amoun?t 


gon Last price. Name paid, Last price 
2 . 
<< J. xd Telephones. — g & 
100 .. 103-167 
100 .  11718:xd | National Telephone, Preferred .......................... 100 109.111 
. 100 ae 115-116 xd — Deferred Stock . ооооооо e %%% „„ „% %%% „%% „%% 6%„%% 00 ы па 
‚ 100 .. 112-116 xd ——— 6 per cent. Cum. First Piel S 10 . 11-15 
10 ae 10-104 ——— per cent. Cum. Second Pref, IPIE es 6 6 692 2 „6 „„ 10 эз 10-12 
10 эл ds ——— § per cent. Non. Cum. TETO ions 2 6 „ „ 0 0 „6 „%% „„ „ „0 5 oe 54-53 
ee Е — 34 рег cent. Deb. Stock, Red © e0000990600925000900000 100 os - 
— 4 per cent. Deb, Stock, Red. ö . .. . 100 .. 100-102 
.. 82-84 Oriental Telephone and Electric Company ................ 1 as 15/ 6-1 716. 


00006060 100 ee 


—— 6 per cent. Cum Pref. ........ 


% %% % % „% „% „% „% оше оо 


1 .. 13/161 5/16 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Trafic Returns for Increase of Accounts for past year. 
week, decrease. single аск Cost 
Line, pta т — 
f 
Roding 1907 | 1900 | Week. Ourrent 1907. 1906 Ending | au амери One ише — alls | e of | mile, 
Jan 20 1402 X 4 6, + 1,7584 81 85 May 31 64,071 15,530,361 | 1,379,723 % nts 2612 645 
Aberdeen Corporation .......... |Јап М - ; у X 
Ayr Corporation ........... . „ | 152 175 — rd er „ 18 14,328 | 3,316,380 | 355,945 1* nn 1,830 | 516 
Birkenhead Corporation ........ „ 3| 94|] 9% |- 81| + 775 | 8363] 8363 | March 51 65,025 | 11,145,631 | 1,300,903 [1°18 |1008 | 2,558 6-08 
Birmingham О tion ......|Јаа. 25| 4,976 — — — 2 2 31| 17,133 | 4,709,798 266,526 86 1145 = 
Blackburn Corporation ........ „ 30 7 86|- 44/7 2.752 @ | 2 „ 25| 48,875 | 8,661,720 986,953 |135 |1189 | 2,056 | 744 
Blackpool Corporat on . » 31] 235 | 35 — 10| + 3,627 | 17½ | 1% — — — — | — — — 
Blaokpool-Fleetwood Trams. .... Feb. 2| 20. 23|- 14 164 16, | Deo. 31 31,846 | 2,385,677 | 579,264 |328 1319| — | 727 
Bolton Corporation .......... 5| 1,957 | 1,895 | + 157 + 7,400 | 43 | 42 | March 51 95,766 | 20,205,196 | 2,161,130 |1715 |1063 | 2,594 | 6°14 
Boarneasouse Corporation ..... „ 3] 103 | 1.315 — 2.9 + 8939 |1741 1741 Ж 65,276 | 10,068,288 | 1,121, 1°38 |11-85 | 5,296 | 7:19 
Bradford Oo Viva Mns 2| 5890] 408 — 123| 4 7,129 | 96 | 96 31/230,085 | 47,108,000 | 5,062,592 |1172 1027 2,596 | — 
Brighton Corporation ..........| » | 626] 745|- 17| 1435 | 9) 351 50,559 | 11,581,160 | 1152828 |106 [1048 | 2,914-9| 8014 
Bristol Tramway Company...... 11 4.371 | 4,598 |- 227 = 514 | 514 | рео. 31 289,799 | 46,312,373 | 6,197,188 | — | —~ | — | — 
Burnley Corporation .. .. .---.--- „ 2| 1.05) 105|- 15| = 40 | 4) | March 31| 57.992 | 11,092,704 | 1,197,772 1:51 [1161 | 6,388 |817 
Burton Corporation ............| » 3| 2" 51|+ 2|- 507% 8 à 31| 17,950 | 3,878,269 | 454,082 |107 |921 | 2,068 | 676 
Cardiff Corporation — — — — 13284 (324 „ B51112,209 24, 134, 365 2, 770,049 |112 |972 | 3,762 | 944 
LS 
Carlisle Tram ways Company.. „ 2| 133 162 |- 2|- 11 | 85| 85| рес. 51| 10,715 | 2,935,002 | 3597566 | — |71 — | &18 
‘Central London Rallwsy........ » 2| 6,406 | 6,925 |— 497] — 2652 | 6 6| ,, 51,147,588 | 44,875,547 | 1,281,214 | 1°86 [65-10 | 57,951 |3580 
City and South London Ballway. 3; 3,085 | 29.7 | + 138| + 332 64 | 64 311 — е = — Z -- = 
Colchester Corporation ........ Jan У| P8) 165|- 5] — 8 | 8 | March 31 10,588 | 2,457,553 | 330,78 97 | 7-47 | 1,401 | 6°12 
Cork B. T. aud L. Company ....| „ 51] 383 217 — 3|- 137 1 Dec. 31| 24,895 | 5,814,376 | 882,256 ,101 | 664; — |469 
Darwen Corporation . pony lee 1] 2142 247 - 5|+ 171 D т Магор 51] — Sed = =з | = | = 
Dover йоп.............. 2| 16 182 — 21| + 1.102 % 44 » Sl! 11.250 | 2,853,200 | 284,345 | 94 | 949 | 2,50 | — 
Dublin aud Lacan Biectric Ey.. „ 1|, 8 W|- eZ 16 | 6. 6.358 | 402511 | 110.738 | 3-79 |13-78 | "вз | 7-33 
Dublin U. T. .. „...| o» 1| 440) 46% |- = 3 48) | 48; „ 31267,489 | 50,050,949 | 7,077,372 |1-28 | 907 | 5,691 | 555 
Dundee City Tramways .. .....|Јап. 23 9.5 9 |A 44] + 6.215 | 2 | 21 May 15 50,15% | 13,086,394 | 1,005,911 806 |116 | 2,180 | 748 
Gast Ham Corporation Fob 2| 768 | 780 - 22) + 2,396 | 14 | 14 March 31 36,652 | 13,689,658 | 865,816 | 64 1018 | 2,99 | 679 
Glasgow Corporation.. ....| a, 2 16.691 | 15233 | + 558) 448,7405] 79, | 79) | — May 31756. 480 |195,767,519 17,945,585 | — 10-12— — 
Glonoectar Onrporatton ‘Jan. 33) 203 | 24 |- 2|- 062] 15 | 15 Marcb 31 15,466 3,902,077 | 565,595 | -90 | 658 999 | 522 
G. N., Ріс залу, and Ворон. Feb. 2, 3,085 — = = E. ;: sı "o T 15 54 x ios — 
Halifax Corporation ............ == 5 = 5 E , ? 0,70 — |11 8:56 
Huddersfield ( Corporation.. » 2| 1.399 | 133|- 5|+5,571 | 35 | 35 AE 74.018 12,838,150 | 1,666, 134 | 9-71 | 1,983 | — 
Hall Corporation „0 %%% %% „% „„ 0 2 2,254 à 153 + 16 + 4,120 2 26 90 31 112,651 47,108,921 8,910,698 1 9 29 == — 
Uford Corporation .............. = = = = m 104 103 » J — — = = = А = 
Ilkeston Corporation........ Jan. 23 110 15 ＋T 5 T 621 9 9 = = = = = = 2: - 
Kirkcaldy Corporation .... — — — = = 74| Te] Mayi5 11,586 | 5,626,658 | 419,800 | 787 |662 | 1,480 |543 
Lancashire United Tramways ..| » 3) 931 771 |+ 165 9 37 57 — — — = жез Е NS = 
Leeds tioenn Feb. 2 5 005 | 5,661 |- Lá 116.515 | 89, | 894 | March 25 298,233 | 64,223,666 | 7,121,038 |1:10 |1002 | $3531 | — 
Leicester Corporation .......... » 2| 1970] 1953 |+ 9 2 42 | 43 Dec. 51| 26,011 | 12,039,252 | 1,229,507 |1 9-79 — |408 
Liverpool Corporation .......... Jan. 25 988 | 9,997 |— 69| + 1,055 | 104 „ 31|[547,695 |116,642,663 12,166,419 ыы owe a res 
LAverpool Overhead Railway ....|Feb. 3| 1.312 | 1,393 |- 80 — 1854) 665 0.65 June 30 81,302 11,171,865 | 1,024,275 — — — — 
London County Counc! ЕРИ Jan. 25 | 24.056 | 13,499 |+ 10.557 4 493,581 | 98 | 93 = = = = set. gne as ae 
Lowestoft Corporation .......... = == = va = 6 6 Sept. 50| 14,611 | 3,128,867 359,485 |108 | 968 | 2,638 | 648 
Maidstone Corporation ........|. — — — = = 2 | 2 | March31| 4,740 | 850,121 | 112,227 133 |1015 | 2,370 | — 
Manchester Corporation Feb, 2 12.565 |124 5 | + 150 +42,762 | 149 | 149 „ 31551,966 /126,900,875 |14, 125,124 |1719 |1075 | 4.290 | 6-90 
Metropolitan District Rallway..' » 31 7,863 8,052 | — 1, 24 24 = Se m | Eg = А ев 
5 = 1,681, — 7,664 74 |• 
Metropolitan Railway .......... — 311.959 | 15,643 7 : 7 — — = — 2 РЕ = 
Nelson Corporation ............ Jan. 26| 119 2+ f 79 2 @ 51 6,169 | 1,932,647 | 206,558 82 |734 | 2 кё 
Newoastle-on-Tyne Corporation.. Feo. 2 3,803 3.745 |+ 6i; 411339 | 80 | 80 „ 31197,849 | 43,069,934 | 4,326,152 | 1-07 |10-98 3.887 TO 
Newport (Mon.) Corporation. 2| 5%) t4 |+ 15) 1.8 151 154] , 31| 30,356 | 7,252535 | 7854355 | — |929| — 6-4 
Oldham Corporation ee — = = з 84 „ 25 65,653 | 13,466,245 | 1,504,740 |116 10-45 1, = 
-m. ‘i 127 | 1,421 | - 144 + 493 | 384| æ 31 . = = 
кыраны e | ier | MEM 2 |i ш ЩЩ] о Шола ewm мә итше - |- 
Rochdale Corpotation ..........| » 19] 958 | 806 |+ 153) — 21 21 % „ 31 14,881 | 2,837,110 | 586,647 |124 |924 | 1,108 | 7-8 
‘Rotherham Corporation — — — = 9 84 „, 31 23,569 | 5,251472 | 698, 107 | 9:55 | 2,612 | 7-49 
'Balford ton ............ Feb 4| 3,971 | 4,001 — 39| + 6,060 | 702| 709 ,, 310214, 111 | 39,215,560 | 4,884,500 1:38 1039 | — | — 
‘Soarborough Tramways Oo. = = = | 4 са € — 1 € is 
Sheffield Corporation .......... e 3| 5.07 | 4.854 |+ 18 16,579 | 358 | 363 25 210,565 | 63,962,283 | 6,049899 | -905 9:545| 5,655 | 6477 
‘Southampton Corporation ...... Jan 3! 7 8:2 — b9 + 63| 18 | 18 „ 31 49,365 | 9,894,771 | 1,108,569 |127 |1102 ре 185 
Southend-on-Sea Se» 20 221 257 — 586 ＋ 957 9 9 „ 311 — = = SUD MER = is 
Stockport tion — = = = - 25 | 25 „ 31 39,550 | 6,766,051 1. 027, 75 — 928 — |4% 
Sunderland 8 РТР Feb 3| 1,178 | 1,187 |- 3| + 5171, 0 20 51 64,858 | 15,564,465 | 1,495,685 1 004 [10°56 — 16 
Swindon Corporation .......... Jan. 23 155 157 244 0 "| „ 31] 4.987 | 1,515,767 | “108,781 |087 |1153 | 1,37 P 
Wallasey U.D.O. ................ ео. 2 680 — = —  |M$85|u85| ,, 51 38,768 | 7,412,881 | 778,851 |130 [1194 | 5,27 | 7-54 
‘Warrington Corporation .. — == zs = 98 9 „ 31 17,057 | 4,418,225 | 405, — [985 | — 638 
West Ham Corporation.. Jan. 8| 1,937 | 2015 — 78 | 418,203 1147 | 14-7 31 e 15,773,742 | 1.957 165 X Е 2 " 
Wolverbampton Corporation ....| „ % 705| 72 |- 21 + 05151 2 | 20 | n 31) 41,90 | 8,47, "960,838 |1. [105585] 2,062 
* Inclnding steam trains f And 98 miles of interlacing track. a Train mile, b Pes mile of single track, AHal-years GQgures, k Double track. 
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motor is automatically bos up. The speed would be 
brought up by causing resistance to be put into the shunt. 
Of course, it could be so arranged instead that resistance 
was put into the armature circuit and so lower the speed. 
OE the two, however, the shunt resistance method is by far 
the most etficient. If the motor already runs at the 
h'vhest speed, then the armature resistance must be used. 
Now, having different speeds required at different water- 
levels it is a very simple matter to fix up a float in the 
water, which as it rises and falls cuts a resistance in or 
out of the shunt, the resistance being so proportioned that 
the right amount is put in for the various heads. The 
size and speed of this pump is not stated, so that it is 
impossible to. give апу actual figures of the required resist. 
ances for the different speeds in this case, but Fig. 2 
shows the relations between head and speed for constant 
quantity of water on а well-known make of centrifugal 
pump. Taking these two curves into consideration, it is 
very clear tbat it is the altered external conditions tbat 
are causing the trouble as found in the case given in the 
q'iestion. — А. 


А nsuvr to No. 434 (awarded 55. ). —The centrifugal pump, 
being driven by a shunt-wound electric motor, runs at a 
У constant number of revolutions per minute. 

nder normal conditions it raises water through a head of 
Soft., but in wet seasons the water rises 10ft. in the suction 
well, so that it has then only to work against a head of 
20ít. The speed of the motor being taken as constant, 
the head imparted to the water by the pump is the same 
in buth cases, вау 31ft., allowing lft. for friction losses in 
pipes. Actually the head given to the water is propor- 
tional to the number of revolutions squared (N*) It 
follows that the difference in head to be taken up by 
friction in pipes which is lft. (assumed) under normal 
conditions, becomes 11ft. during wet seasons when tho 
water rises in suction well, resulting in a much greater 
Row of water through pump and pipes. The quantity of 
water that will flow through a given system of pipes varies 
directly as the square root of the applied head or pressure. 
If % be the quantity passing under normal conditions, then 
the quantity passing in wet season is 

(x J11 
`1 
Negiecting friction of bearings and dise, the power to 
rive a centrifugal pump is ^in to 
R. Wo 
gne 
where © veight of water raised; 
. = tangential velocity of outlet at disc; 
r, =radius at outlet of disc ; 
g = acceleration due to gravity. 
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For а given pump, running at a constant speed, the 
only quantity which varies is Q, which, under the 
eond:tions in the question, increases approximately to 
3 €, resulting in a heavy overload on the motor. 
The remedv to be applied is both cheap and simple. 
Fiare a sluice valve on delivery side of pump, which 
must be partially closed in wet weather so as only to 
һ:1 the normal quautity of water to pass through the 
pimp. [t will then be working under same conditions as 
during dry season, the friction of the water passing through 
the valve having the same effect as increasing the head 
against which pump is working. To ascertain correct 
position for the valve, watch the ammeter in motor circuit, 
slowiv closing the valve until the current is restored to 
normal. If the wet season occurs sufficiently often, it 
might be worth installing a variable-speed motor, running 
this at reduced speed when the water rises in well, but 
probably this is not advisable in present case. The writer 
bie experienced. the same troubles with a motor-driven 
centrifugal pimp supplying direct to a bank of ejector 
condensers, but got over the difficulty by partially closing 
the admission valves to the nozzles, so as only to allow the 
гезне head at each nozzle. An article on the theory of 
centrifugal pumps by Prof. W. C. Unwin may be found 
under the title of e dro- Mechanics“ in the “k ncy clopwdia 
brvannica. —T. 
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Answer to Мо, 93 Hd (awarded 5х. ). The trouble experi- 
enced by * L. D. N.” is undoubtedly due to the design of 
the pump, the vanes of which, if examined, will be found 
to have a forward curve or be radial vanes. If such be the 
case, the cause of the trouble is due to the fact that a 
centrifugal pump with vanes of either of the above types 
will, when the head is reduced, pass а much larger volume 
of water at the samo specd, and, consequently, absorb 
much more power: tho result in this particular case 
being the overloading of the motor. On the other hand, 
if the vanes had a backward curve, the result would be the 


reverse. The remedy, then, is to have the pump fitted with 

vanes with a more or less backward curve, the exact 
— — тт" T 4 * 
. z^ - #2 


A. BACKWARD CURYED VANE 

B. RADIAL VANE 

€. FORWARD CURVED VANE 
Fid. 1. 


amount of curvature which will give tho best results being 
determined by the design of the particular pump in use, 
and the maximum variation in head which is likely to exist. 
Anothor method would be to partially close the outlet to 
the pump until the motor was normally loaded, or, in other 
words, increasing the pressure in the delivery pipe until 
the resultaut total head is approximately equal to the 
total head under normal working conditions. "This method 
has obvious disadvantages, both as regards inefficiency and 
the extra attention necessary to adjust the outlet. Fig. 1 
shows diagrammatically the three types of vane referred 


to.— E. B. T. 


Answer to №. 934 (awarded Зх. ).—The reason for the 
motor being overloaded when the level of tho water in the 
suction well rose may be deduced from a careful considera- 
tion of the characteristic curves of centrifugal pumps. If 
а pump is run at a constant speed, and arrangements made 
to vary the resistance head in the delivery pipe, say by 
varying the amount of opening of a valve, then the pump 
will deliver varying quantities of water at heads which 
increase at first and afterwards decrease as the valve ів 
gradually opened. Fig. 1 shows the form of a characteristic 
curve. The total heads are shown by ordinates and the 
quantities of water delivered by abscissw. The head due 
to the difference in tho levels of the suction and delivery 


Fic. 1. 


water is shown by Л, while Л, A. ete, show the 
friction heads due to different amounts of valve open- 
ing, and 4, 4 etc, the corresponding quantities of 
water, The total heads H = Л +h, A + h, ete. 
In actual installations the friction head would depend 
upon the dimensions of the pimp and pipes, ete., selected, 
and these matters require very careful consideration when 
installations are designed to secure good results. Referring 
again to the characteristic curve, assuming that the condi- 
tions are such that the pump under normal conditions is 
working at the part of the curve shown in Fig. 2, where 
II, represents the total head and ©), the quantity of water 
delivered. If, now, the level of the water in the suctiou 
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well rises, the effect will be the same as described above, 
following the opening of the valve—viz, reduction of 
resistance to the tlow. The total head will be reduced 
only slightly, and a much greater quantity of water 
will be delivered, thus overloading the motor. The 
remedy would be found in having a shunt regulating 
resistance to enable the speed to be reduced when the 
water rises in the suction well. An ammeter should also 
bə provided in the motor circuit to guard against overload. 


The cflect of reduced speed is shown by the dotted curve 
in Fig. 2, the characteristic for a slower speed, the total 
head, H,, remaining the same, but the quantity of water 
delivered, Q,, will be less than Q,; thus the load on the 

motor may be kept constant.—W. H. 

Question No. 9335.—In a certain private installation a dynamo driven 
hy a gas-engine is employed to supply enrrent to some 25 lights 
and two small motor fans, about 14 an peres at 110 volts, or two- 
thirds full load. The dynamo is compound wound, of the open 
protected type, was built by the Newton Company, of Taunton, 
England, aud is of the new Mawdsley " construction, made 
under licence to the Zone" Patent Company. When started 
up at its correct speed the voltage with its load on is 110, but 
alter an hour or во the voltage falls 15 or 20 volts, but the speed 
remains the same. No shunt regulator is used. What is the 
cause of the voltage falling ‘—PERPLEXED (New Zealand), 

Answer to No. 935 (awarded s.). Tho drop of voltage 
complained of by “Perplexed” may be duc to several 
causes, both in theory and in practice. I am inclined to 
think, however, that there is not much wrong with tho 
machine. The output of a dynamo depends on three 
things—(1) speed, (2) number of armature conductors, and 
(5) magnetic flux. This is clearly a case with a separate 
engine, where speed governing can be attended to, and we 
are told that speed remains the same, so I assume that 
“ Perplexed ” has taken the speeds both before and after 
drop of voltage. To interfere with the armature conductors 
would be out of question ; their effective number can, how- 
ever, be altered by the device of shifting forward the 
brushes, so that they collect the current, not at the highest 
potential point, but at some other point. ‘This method 
really uses some of the armature windings—namoly, those 
between neutral point and the point to which brush is 
ad vanced—to produce internal counter E.M.F.’s. 

The magnetic flux can be altered in two entirely different 
ways. Since the flux depends on the excitation (or ampere- 
turns) and on the reluctance of the magnetic circuit, it can 
be varied by altering either the former or the latter. Since 
jt is acompound dynamo, we will only deal with the former. 
We see, then, the exciting circuit can be altered by adding 
more ampere-turns on to the compound winding. If the 
number of armature windings is too small, the pressure 
(volts) will fall as the current rises. If too large, the 
voltage will rise slightly; this, of course, depends on the 
amount of over-compounding. Then there is the question, 
Is dynamo connected as a short shunt or along shunt ! 
In the former arrangement, the current in the shunt is not 
constant, as it depends on the external circuit; in the 
latter it remains constant. 

Returning to altering of armature windings by brush 
gear being moved forward. Supposing the brushes were 
moved forward to a sparkless position by attendant when 
the load was put on, and the rocker arm moved very easily 
on end of bearing, accelerated by oil getting under, as is 
quite often the case, and the spring tension on brushes 
was fairly heavy, with a dry commutator, the rocker arm 
would have a tendency to move forward; this would 
virtually use some of the armature windings, and cause a 
drop in voltage. I have seen this happen repeatedly 
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both on dynamos and motors, with bad results. 
This might be overlooked by the fact that some 
attendants when shutting down always move the 


rocker arm back some distance; the dynamo would 
then start up as usual the next run. ‘The insulation might 
be good between copper and iron, but be very bad between 
series and shunt with the ends open. With this type of 
machine the series and shunt are wound on one former. If 
there was a short-circuit between the beginning of the 
shunt and series respectively in the case of a long shunt 
connection, the fault would convert it into а short shunt. 
Аз explained, the voltage would drop slightly as the 
current in the external circuit increascd, There may, of 
course, be faults in the series windings themselves, cutting 
out the requisite ampere-turns for keeping a constant 
potential. It is always interesting to know whether a 
complaint of this description is new to the dynamo in 
question, or has always been so. But when this is impos- 
sible, one has to advance several theories in the anticipation 
that one may be right. The slipping belt is, I think, a well- 
known cause of this trouble —C. W. H. 


Answer to No. 935 (awarded 5s.).—From the bare 
statement of the question it would appear that the 
dropping of voltage in the machine under consideration 
is principally due to the effect of heat. . Probably, if one 
could see the whole installation one could tell better where 
the fault lay, but, judging from experience with other 
machines, everything in the question points to the machine 
getting too hot. As the machine gives its full volts 
on load when cold, and then after running an hour or 
so drops about 20 per cent., it looks very much as if the 
armature and shunt field get pretty hot, and so cause the 
drop in voltage due to increased resistance. In such a 
small generator, the resistance of the armature would pro- 
bably be considerable, and as copper hasa high temperature 
coefficient, the difference between the E.M.F. generated in 
the armature coils and the potential difference at the 
brushes would be considerably greater after an hour or 50 
than when cold. 

Again, the shunt field circuit is across the brushes, and as 
the potential difference decreases the current in. the shunt 
field decreases, for, as stated, there is no shunt regulator to 
keep this constant. There may also be considerable heating 
in the shunt circuit itself, and even for the ordinary allowable 
rise of 70deg. F. you would get about 16 per cent. increase in 
the resistance of the shunt circuit. Thuswith the field current 
dropping due to the decreased potential difference and also 
to the increased resistance of the shunt field circuit, the 
excitation would be very considerably reduced, and sufficient, 
perhaps, to cause the stated drop in voltage. If the series 
turns on the field heat up, you get a further drop in voltage, 
especially if the machine is connected as a long shunt, for 
then you get the shunt current passing through the series 
turns as well as the main current, and the potential difference 
across the shunt field is reduced as the series turns heat up. 
The ventilation of such small machines is also generally 
rather bad. Of course, the machine may not be over-rated 
so much as to cause this considerable heating, and another 
explanation be that the radiation from the gas-engine 
cuuses the heating. If the makers tested the machine 
satisfactorily, it was probably in a much cooler atmosphere 
than where it is now running, and it then gave its voltage 
all right. 

Judging from the question, the generator just about 
gives its full volts on load when cold, and it is probable 
that the combination of the various heating effects stated 
causes the drop after running some time. 1 should hardly 
think the brushes or the contacts with the brushes get hot 
enough in this size machine to be at fault. "There is just 
another thing to consider, and that is the size of the mains 
going to the lamps. If these are small for the current and 
of a considerable leugth, then the drop in volts in these, 


| even if they only get warm, may be a considerable part of 


the 20 volts. This could be casily checked by putting the 
voltimeter direct across the machine and then seeing if 
the same drop occurred. If so, then the machine is at 


| fault. —F. E 


[Other replies to Question No. 935 will be given in our 
next issue.—Ep. E. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


It thou hast kcowledge, let others light their candle at it. 


(пег this heading we insert questions of a practical 
tharacter relating. to central-station working, tramway 
undertaking construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
et solution of any question we offer fen shillings. We 
aco give fier Naffings for every other answer we print. The 
answers to апу problem should be sent within ten days 
aner the same has appeared. The replies should deal 
onerselv with the points at issue, and should not exceed 
wise one thousand words in length. Discursive answers аге 
pt to be discarded, owing to the space they would occupy. 

M e would call the attention of our contributors to the 
Feb that the neatness of any sketches (which must be in 
vo sent in is considered when marking the relative values 
of these answers, All formule should be carefully written 
tu prevent mistakes as to symbols, and all loose sketches 
eun be signed by the author. The matter must be 
vatten on one side only of the paper. Questions may be 
«си а! апу time. 

QUESTIONS. 


15. Dy re and explain the wiring and connections and best methods 
ot working eleetronsagnets such as are used in connection with 
патем for hitung iron plates in a shipbuilding yard; motors, 
ttn ик, etes, obtain their supply from the same mains. — 
Кох Ort. 

The teld coils in a shunt-wound coal-eutter (two-pole) do not 
last ory long, the one or other gets short-circuited. Please 
рөп d thin happens, and the best methods for testing 
same, -W. Gs, 


dot 


141. 


ANSWERS. 
%% Мө, *:. In a certain private installation a dynamo driven 
DN a das engine is employed. to supply current to some 25 lights 
vd two smali motor fans, about 14 an. peres at 110 volts, or two- 
tards fui dead. The dynamo is compound wound, of the open 
protected: type, was built by the Newton Company, of Taunton, 
Благі, and ds of the new ‘* Mawdsley " construction, made 
ог donee te the ** Zone” Patent Company. When started 
up at ats correct: speed the voltage with its load on is 110, but 
after an boat or so the voltage falls 15 or 20 volts, but the speed 
W ins the sanis No shunt regulator is used. What is the 
„aus of the voltage falling? -- PERPLEXED (New Zealand), 
Answer lo No. 935 (awarded 7s. 6d.).—There is no 
doubt that part of the trouble mentioned is due to the 
warming up of the machine in the ordinary way, a 
phenomenon which will not be reduced by its presence in 
а vas engine room, the rest resulting on the combined effect 
of heating with the zone arrangement of fields. We are 
roid that the dynamo is running two-thirds load namely, 
13 amperes and 110 volts: thus the full load is only 
2:5 kw.. and a machine of this size attains at least 70 per 
cent. of its final temperature after about 14 hours’ ran— 
ronghly, the time stated in the question when started up 
ithe machine being cold) tho voltage is 110, and no shunt 
rezrilator is used. [t is impossible to compound to neutralise 
the heating effect so that the voltage of the dynamo must 
drop as it gets hot. With a 70deg. F. rise the increase in 
resistance of copper is some 15 per cent., and taking some 
70 per cent. of this (for the reason stated above), con- 
sidering the time of run in question, we find that the 
copper drop- ts., that of the armature and series coils— 
has increased at least 11 per cent. This means that the 
pressure across the shunt winding has fallen and lessened 
the exciting ampere-turns —a fact which reacts on the volts 
generated in the armature until a balance is obtained. 
The pressure drop cited in the question is from 131 to 
13 per cent. of the normal 110 volts; half this value is 
pro*ably due to the heating alone. Such machines should 
be arranged to give their full output hot—i.«^, the shunt 
“so Vd give 110 volts on open circuit with the dynamo at 
its final temperature, and series turns must be added for 
l--v]—a shunt rheostat being used when the machine is 
cd. ТЕ the dynamo is direct-coupled to the gas engine at 
a low speed the effect would be still more marked, as the 
C K drop. owing to the excessive number of armature 
cn ductore would be an especially large proportion of the 
normal pressure. 
There is another cause of fall in volts, due to the type of 


dynamo in use. A diagrammatic sketch of a small bipolar | 


ENGINEER, FEBRUARY 15, 190 


217 


EA ̃ —— 


zone machine is given with the direction of the main field 
as it should flow marked by arrows. A single exciting 
coil is placed over the neutral zone of the machine. 
Among other advantages claimed (and rightly) for 
this type of dynamo are less leakage, and thus 
an extended pole are, better commutation owing to 
the transformer choking effect exercised by the main 
exciting coil on the contiguous armature coils undergoing 
commutation, allowing no large wasteful currents to be 
induced therein, and no local short-circuiting currents 
under the brushes. Now, the shunt is strong enough for 
the machine when cold, but when hot its ampere-turns will 
have been considerably reduced, as already explained, and 
the above-mentioned advantages will not be so apparert, 
leading to a drop in volts. There will be more magnetic 
leakage than when cold, assisted by the small distancebetween 
pole-tips. Commutation will not be so good, and the 


wasteful currents, as enumerated above, will result, giving 
а С К drop. Moreover, if the brushes are given lead to 
cope with sparking, demagnetising ampere-turns are created 
in the armature, weakening the main field, and tending to 
still further reduce the pressure generated. The remedy 
is, of course, to provide field winding of sufficient strength 
for the satisfactory working of the machine at its maximum 
temperature, as there is no reason why it should give 
trouble if properly wound.—W. V. H. 


Answer to No. 935 (awarded 5s.).—The voltage drop of 
the generator after working for an hour is, no doubt, due 
to the increase of resistance caused by the rise of tempera- 
ture of the generator. The question states that the specd 
is correct on starting up and is kept constant during the 
run, also that no shunt regulator is used. А generator 
should be designed to give its rated output when it has 
reached its maximum temperature at normal load, or at 
any overload that may be specified. Now, if the machine 
only gives its normal voltage when cold, and at the correct 
speed with full excitation, it is obvious that there will be 
a drop in volts in the armature due to increased resistance 
as the conductors and brush gear heat up ; also a drop due 
to a decrease in the field flux resulting from the drop in 
shunt current due to increased resistance as the field coils 
get warm. The use of the compounding compensates for 
voltage drop due to the load, but not for the drop due to 
increased resistance caused by the temperature rise. If a 
constant voltage is required continuously at all loads and 
at constant speed, the machine must be designed so as to 
have a margin in the fields to compensate for the tempera- 
ture rise. A shunt regulator will, therefore, be required 
to insert a resistance in the field circuit when cold, the 
resistance to be gradually cut out as the machine 
warms up 

From the above it will be seen that the machine in 
question requires more ampere-turns on the fields to 
inerease the field flux, and to compensate for the reduc- 
tion of same when the fields get hot. The other 
alternative is to raise the speed of the machine until 
the full volts are obtained at full load when hot, and 
use a shunt regulator when cold and starting up. 
The above suggestions should be carried out provided 
there is nothing abnormal about the machine, as it is not 


| the nsual practice, and it is very unlikely that the machine 


would be dispatched with its name-plate stamped with the 
output obtained when cold and with full excitation. The 
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voltage = flux x conductors x speed, the conductors being 
fixed, and assuming the speed to be correct, the only 
variable is the flux. Attention should, therefore, be given 
to see that the armature is central in the field, thereby avoid- 
ing unequal air-gaps; if such was the case, sparking would, 
no doubt, occur even at three-quarter load. The brushes 
should also be tested, to see if they are correct as regards 
position and connections. If the compound winding had been 
coupled differentially, the voltage drop due to this would 
no doubt have been apparent when the machine was cold 
and on load. It would, however, be as well to test these 
windings to see if they are coupled cumulatively. Should 
no temporary fault be found with the machine, it is evident 
that it is over-rated, and, in order to obtain full volts when 
on load and when hot, the fields must be provided with 
more turns, provided they are not already too saturated; 
or, failing this, to increase the speed in proportion to the 
voltage required to compensate for the drop, and use a 
shunt regulator in either case.—JUNO. 

Question No. 936. —Give an easy method of ascertaining whether the 


ashes obtained at an electricity works are as good as they should 
be. Also, what is a good ash ! 


Best Answer to No. 936 ( awarded 10s. ).—The two portions 
of this question can be best answered together. А good ash 
contains little or no burnable matter, and, speaking 
generally, the greater portion ought to be in the form of 
clinker rather than loose ash. glance at any ash heap 
is sufficient for anyone experienced in these matters to 
decide whether it be а good ash, but to be able to state 
that the ashes obtained at an electricity or other works are 
as good as they ought to be needs a careful consideration 
of all the conditions. We may, however, make the general 
Statement that where boilers have not to be forced or over- 
worked, the draught good, and the firebars satisfactory, 
then the ash ought to be good, and should contain little 
burnable matter. 

Let us consider the case where an ash is as good as it 
ought to be, yet does not come up to our definition of a 
good ash. This will be where boilers are unable to cope 
with the demand for steam unless the fires, although well 
stoked, are forced. The slice has often to be used to lift 
the fuel and clinker from the bars in order to get the 
maximum burning capacity, and when the fires are 
clinkered or cleaned, this has to be done hastily, else the 
pressure drops. These things render it impossible to 
obtain а good ash, because the fuel cannot be lifted without 
some small coal falling through the bars, and in clinkering 
and cleaning out the fire cannot have been previously got 
into the best condition for these operations, with the result 
that much fuel is raked out with the clinkers. As nearly 
every works will possess а forge or blast of some sort, 
perhaps the easiest way to demonstrate whether an 
ash be good is to get the forge fire going and 
burned up to that condition in which all the fuel is 
at a bright red heat, and not too much fuel on the 
fire, then fire up with the ash to be tested and note the 
result. The stronger blast which here obtains will burn 
up all burnable matter, and an opinion may be formed 
respecting it. By weighing the ash before and after treat- 
ment, an approach may be made to the percentage of burn- 
able matter in the ash. 

We cannot treat this matter of ash at all exhaustively 
without discussing the conditions which determine the ty pe 
of ash obtained. The essential conditions for a good ash 
are а good stoker, a sufficient draught, satisfactory firebars, 
and boilers not overworked. Yet, having all these con- 
ditions present, the result may be a bad ash if the steaming 
capacity of the plant be much greater than the require- 
ments. In this case the damper has to be kept almost 
closed; the furnace temperature is consequently low, the 
ash, instead of being sintered or fused to clinker, falls 
through the bars as powder, thus mixing with small cinders 
and smal! coal which have also fallen through. This ash 
appears a fair ash until moistened with water; then the 
cinders and small coal, which have been masked by a coating 
of the powdered ash, have this washed off them and show 
themselves. If the grat» area in such а case be 
reduced by bricking up or by shoving the clinkers 
to the back of the fire instead of raking them out, 
if the area be reduced until there is a brisk draught 


through the burning fuel, then the ash will be sintered 
or fused to clinker, and will remain on the firebars. 
The small coal and cinders which fall through the bars may 
now be periodically raked forward and shovelled on to the 
fire, with the result that the ash heap will now be little 
else than a mass of clinkers. The mistake is often made of 
treating all matter which falls through the bars as ash, 
whereas if the bars are of proper form and spaced 
sufficiently wide apart, the fire burns clear without the use of 
the slice, and the matter which falls through may be 
shovelled on to the fire again. The form of the firebars 
and their spacing determine largely the condition of the 
ash. The bars ought to have ample clearance from the 
surface downwards, so that it will be impossible for a 
particle to get blocked between them. If the bars have 
only a slight clearance they quickly burn wider at the 
surface than lower down, small cinders or clinkers get 
jammed midway, then the spaces get blocked by ash, 
the bars become red hot, the fused clinker sticks to them, 
the fire becomes mucked up,” and the slice has to be 
brought into use, causing an unburnable mixture of small 
coal and clinker and powdered ash to pass through the bars. 
For good Welsh steam coal, ап admirable specie between 
the bars is gin. In considering the ash we have only 
discussed hand stoking, but the principles laid down 
respecting draught, steaming capacity, etc., apply equally 
to mechanical stoking.—F. P. 5. 


Answer to No. 926 (awarded 7. 6d.).—In answering this 
question it will be necessary in the first place to consider 
what isa good ash. Ап ideal ash is one from which all 
combustible matter has been burnt. From a central-station 
point of view the exact chemical composition of an ash is 
not а matter of very great interest, but, on the other hand, 
it is a matter of great importance that the ash should not 
contain too large a proportion of combustible matter. 
From а perusal of the question it would appear that the 
querist is quite satisfied as to the calorific value of his fuel 
and with the percentage of ash that it contains, and is 
simply desirous of d ир himself that the ash obtained 
from the boilers is sufficiently similar to that resulting 
from the complete combustion of a sample of the fuel in а 
suitable calorimeter. This might be done by a chemical 
examination of the two products, but this method is cumber- 
some and expensive, and would, moreover, elicit much 
more information as to the composition of the fuel than is 
required. A much better plan is to take a sample of the 
ash and ignite it in a suitable calorimeter. For this 
purpose it 18 most important that an average sample should 
be obtained, and it is advisable to take a hundredweight or 
more of the ash and employ the “quartering” method. 
Various suitable calorimeters were described in the 
Electrical Engineer supplement of April 20, 1906. A good 
ash should not contain more than from 20 to 35 per cent 
of combustible matter.—F. S. 


Answer to No. 936 (awarded 5s.).—Probably it will be 
best to answer the last part of the question first—i.e., what 
is a good ash? A perfect ash is one which is all ash—that 
is, there is none of the combustible matter of the coal left 
in it. In practice this is never the case, and the writer has 
had experience of ash varying from about 45 per cent. ash 
to well over 75 per cent. Seventy-five per cent. ash may be 
considered fairly good, and probably in practice the best 
ash will still contain about 20 per cent. of combustible 
matter. This is due not only to imperfect or incomplete 
combustion, but also to raking of fires, etc., which causes 
unburnt coal to fall into the ashpit. 

One of the simplest methods of testing the ash, and one 
which gives the result in very convenient form, is to burn 
it in a calorimeter. One used by the writer is Prof. 
Carpenter’s, in which the sample to be tested is burned in 
oxygen, in a suitable crucible. It is shown diagrammati- 
cally in the sketch. A is the combustion chamber, sur- 
rounded by a water vessel, B. The products of combustion 
pass through the coil, C (which is copper), through the air 
vessel, D, and escape by a fine nozzle, G. Oxygen is sup- 
plied to the chamber and the supply is kept regular by 
observing the height of the water in the two branches of 
the U tube, F, the difference in level being kept constant. 
The products of combustion heat the water, and it expands 


NOTES. 


Hart-Durtnall Motor Bus.— In the report of the 
discussion on this three-phase petrol-electric bus which 
ippeared in our last issue we made a few comparisons as 
to the torque ratio obtained. "There was an arithmetical 
error in the same which made the torque of the petrol 
engine appear as 169lb. at the end of a Aft lever. This 
should be 54lb., and is ascertained as follows: The input 
to the three-phase dynamo was 52:8 h.p. at 800 revolutions. 
328 х 95,000 salb. at the 
800 х8хт 
end of а 4ft. lever. With the maximum number of poles 
in the motor a starting torque of 108lb. was measured at 
the end of a 4ft. lever. This means a torque increase in 
the ratio of 1to 2 at starting. The torque curve of the 
polyphase induction motor is such that as the speed 
increases there is a rise in the torque, and hence in the 
acceleration of the ‘bus. 


Electrical Exhibition at Hounslow.—The steps 
which the electricity department of the Heston and 
Isleworth Urban District Council are taking to popularise 
the use of electricity in their neighbourhood denotes a 
spirit of real enterprise, which should meet with deserving 
success. On Wednesday last Sir J. Clifton Robinson 
performed the opening ceremony in connection with the 
electrical exhibition which the Electricity Committee are 
holding during the present week, and the extensive display 
of electrical apparatus in its various applications should 
interest and instruct the large crowds who will assuredly 
he drawn towards the town hall between now and the 
20th inst. (the date on which the exhibition closes), 
Among the features of the exhibition is the display of 
modein electro-medical apparatus, X-rays, and light and 
heat baths. The domestic uses of electricity are displayed 
in the model bakery, where the process of baking bread in 
electric ovens is shown at intervals during the day, also 
in the electric cooking. Among the other features of the 
exhibition are a mercury-vapour lamp, flame arc lamps, 
electric fittings, and accessories. "The exhibition, on the 
whole. should impress the local visitors with the advantages 
attending the use of electricity in domestic service. 


Motor Vehicles.—At the ordinary meeting of the 
Institution. of Civil Engineers on Feb. 5 Lieut.-Colonel 
Р. E. B. Crompton read a paper entitled“ Modern Motor 
Vehicles," of which the following is an abstract: The paper 
is divided into two parts, the first containing matter of 
general interest, suitable for reading and discussion, the 
second part, of almost equal length, containing statistical 
matter. In the first part the author deals with the rapid 
growth of the automobile industry, touching shortly on its 
historical side, and on the general ignorance of the good 
start made by Hancock and others in the early part of the 
last century. He then describes generally the recent 
development which has followed the invention of the 
l'aimler petroleum.spirit engine. He next gives a general 
account of the arrangement of the mechanism of the 
various classes of vehicles in use, dealing first with the 
motorcar used for pleasure—a development of which is 
used for public-service vehicles, such as motor omnibuses— 
and then with the heavier vehicles used for commercial 
purposes, such as traction engines, steam wagons, and 
parcel vans. These are discussed in three groups—namely, 
those propelled by engines using petroleum spirit, those 
using steam, and those using electricity. He states the 
reasons why the development of most of the vehicles in the 
^trects appears to be in the direction of using petroleum 
‘pint, and dwells at considerable length on the recent 
progress in the use of steam, which he considers may have 
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far-reaching effects on other users of steam power. The 
general engineering questions involved were next discussed 
by comparing the road locomotive with the railway loco- 
motive. The author deals with the power question and 
the various resistances met with. Questions of wheels, 
elastic tyres, gearing, steering mechanism, brake mechanism, 
skidding, and fuel are all dealt with in turn. Finally he 
comes to the important matter of the cost of working motor 
vehicles in town and country, and summarises the statistical 
matter contained in Part II. This gives running costs of 
traction engines, steam wagons, petrol-driven wagons, 
motor omnibuses in London and in the country, a private 
petrol-driven car, a private steam-driven car, and a private 
electrically-driven car. It also contains typical illustrated 
descriptions of modern motor vehicles, including all those 
that are best known and that have passed beyond the 
experimental stage. 


Mercury-Vapour Lamps.— Ап interesting application 
of Cooper-Hewitt mercury-vapour lamps is found in the 
lighting of rooms filled with steam. The feeding mechanism 
of arc lamps under this condition is a source of considerable 
trouble. For this class of work a special type of Cooper- 
Hewitt lamp is supplied with separate resistances, and the 
holder of fixture is made of brass, except for the suspension 
bar and crowfoot. In order to avoid leakage of current 
due to condensation of steam on the inside of the suspen- 
sion bar, the wires leading to the tube are carried on 
porcelain cleats mounted on the outside of the suspension 
bar. The resistances are placed preferably outside the steam 
room, but may, if necessary, be in the same room. А good 
example of this class of work is found in the plant of a 
large manufacturing company in the United States, described 
in the J/'estern Electrician. The following is a sketch of the 
location of the lamps in the room, which has a total area 
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of 7,240 square feet (less elevator and stock room). The 
building is of concrete, with white walls and ceilings. 
Ceilings are 14ft. high. The lamps used are type К, two 
in series on 220 volts direct current. Each of these lamps 
gives light from a tube 45in long and lin. in diameter. 
With the standard reflector the average candle- power 
measured from the horizontal is as follows: at 30deg,, 
800 c. p.; 45deg., 955 c.p.; 60deg. 1,100 c.p.; 90deg., 
1,200 c.p. Each Cooper-Hewitt lamp consumes 385 watts, 
or a total of 4,620 watts for the 12 lamps. This gives 
0:64 watt per square foot of floor space lighted. Twenty- 
four arc lamps taking 660 watts each—a total of 15,840 
watts, or 2:19 watts square foot of floor area—were formerly 
used to light this floor until replaced by the Cooper- 
Hewitt lamps. 


Wireless Telegraphy.—Accounts of long distances 
over which wireless messages are sent are from time to 
time published, but the reported feats are so rarely 
repeated, and the good results so very rarely sustained, 
that one is almost obliged to accept such reports сит grano 
salis, and to await the results of further trials and experi- 
ments for confirmation of the carlier reports before believ- 
ing in their accuracy. At the same time it is undoubtedly 
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true that long-distance wireless telegraphy is undergoing 
improvement. А South Shields correspondent telegraphs 
tothe Daily Telegraph, with reference to the visit to that 
port of the cruiser “Furious,” that the experiments in 
wireless telegraphy are to be carried out mainly while the 
vessel lies at her berth in the river. Though a certain 
amount of official secrecy is being observed, the impression 
which gained ground when the “Furious” came into the 
Tyne that it was exclusively for the purpose of testing 
and experimenting with the wireless telegraphy station at 
Cullercoats is hardly correct. The object is to transmit a 
certain number of messages to that station, but there is 
another which concerns an important development of the 
Marconi system. Up to the present the system has been 
available only for a few hundred miles between ships, but 
it is hoped by increasing the apparatus to communicate up 
to about 1,500 miles. Messages have been exchanged 
between the “Furious” and Portsmouth, and, although a 
thick fog enveloped the coast line, those on the cruiser 
have again been in touch with the base on the South Coast. 


) 


Osmotic Pressure.—At a recent meeting of the 
Faraday Society the Earl of Berkeley exhibited and 
described his apparatus for the direct measurement of 
osmotic pressure. The ordinary direct method of 
measuring osmotic pressures is to obtain equilibrium on 
the two sides of the semi-permeable membrane by means 
of the pressure of a head of liquid. The method devised 
by the author and Mr. E. G. J. Hartley substitutes 
mechanical pressure, which is put straight on to the 
solution, and equilibrium thus obtained. Reversing the 
usual arrangement, the solution is put outside the semi- 
permeable tube, in an outer containing tube of gunmetal, 
and the solvent inside, suitable mechanical arrangements 
being provided for rendering the joints leak-tight. The 
pressure is obtained from a plunger worked with a pile of 
weights and delivered through a mercury U-tube to the 
solution outside the septum. Equilibrium is obtained or 
calculated by watching through a telescope the motion of 
the solution in a gauge. The measurements may be made 
at any desired temperature. Corrections are applied for 
the imperfect semi-permeability of the membrane by 
analysing the solvent to see if any solution has passed into 
it. A vapour-pressure method for measuring osmotic 
pressure was also described. This is a modification of the 
Ostwald and Walker dynamical method. Air is sucked 
through a spiral train of glass vessels containing first 
sulphuric acid, to dry it, then the solution from which it 
gets saturated up to the vapour pressure of the later, then 
the solvent, of which it here takes up more, and finally 
sulphuric acid again. There are two trains of vessels 
arranged to oscillate about a central axis, so that the air 
does not actually bubble through the liquids, which is 
unsatisfactory, but merely passes over them, glass beads 
being placed in the tubes to increase the melting surfaces. 
The whole apparatus can be placed in a bath and worked 
at any desired temperature. Arrhenniuss relation was 
used for calculating the osmotic pressures from the lowered 
vapour pressures, and very concordant results were shown 
to have been obtained between measurements made by the 
direct-pressure and the vapour-pressure methods. The 
author is of opinion that the latter method will chiefly have 
to be relied upon to furnish accurate data for the further 
study of osmoties. Mr. W. C. Dampier Whetham, F. R. S., 
speaking on “Indirect Methods of Measuring Osmotic 
Pressure,” agreed as to the importance of the vapour- 
pressure method. He discussed the formula used by 
Berkeley and Hartley, and explained the difference 
between it and the Hoff formula obtained from 
thermodynamic considerations, the expressions being 


identical where there is no change of volume of the 
solvent as it enters the solution. 


Power Supply in Bulk.—The Electric Lighting 
Committee of the Stepney Borough Council brought in 
this week a recommendation respecting the supply of 
eurrent in bulk which is of considerable interest at the 
present moment. On several occasions the Council, 
upon the committee's recommendation, have formulated 
special rates of charge for the supplv of current to the 
various classes of consumers, but the Council have not vet 
formulated a specific charge for current supplied in bulk 
for a mixed supply for all purposes. Now the London, 
Tilbury, and Southend Railway Company and the London 
and India Doeks Company have approached the committee 
with a view to the latter formulating such a charge. The 
question involved is undoubtedly an extremely important 
one from the point of view of the development of the 
electricity undertaking, inasmuch as companies such as 
those referred to are in a position materially to contribute 
to its development by taking a supply therefrom. One of 
the special considerations which have weighed with the 
committee is that the companies would take a bulk supply 
for not only lighting but also for power purposes, and that 
their demand would consequently occur during the day 
and through the night. They would, therefore, take a 
supply of current at times at which the Council often have 
machinery lying idle. The proposal is, of course, some- 
what new, because it has reference to the supply of current 
in bulk, but it is calculated to meet the wishes of a class 
of consumer who, by reason of the special circumstances 
connected with their supply, are apparently of opinion 
that the Council should deal somewhat specifically with 


them. The committee think also that, unless the 
Council do something in the direction indicated, 
a most important consumer will be lost. The 


committee, therefore, recommend that the rate of charge 
for current supplied in bulk for power, lighting, and 
all other purposes to railways, docks, and canals, and for 
current supplied in bulk at 480 volts to any large private 
consumer by means of motor converters for a mixed supply 
for all purposes, be 5d. per unit for the first 30 hours use 
of the maximum demand during each of the six months 
ending March inclusive, and for the first 20 hours’ use 
during each of the six months ending September inclusive, 
and 3d. per unit for all further consumption in each month. 
Provided that any consumer requiring à supply at these 
rates shall enter into an agreement to take a supply for 
three years, and shall agree to pay a minimum annual bill 
duriug that time of £1,000. In caleulating the total 
amount of such account for the purpose of arriving at the 
minimum above mentioned, the accounts for different 
premises supplied by separate service cables may be added 
together, provided that the average annual amount of each 
account so added together shall rot be less than £500. 
This proposal may do much to attract consumers of the 
class to whom the ecommendation applies and in extending 
the business of the undertaking. But it is invested with 
special interest in view of the charges which the London 
County Council propose to make for a bulk supply. 


Ores in New South Wales.— The discovery of rare 
minerals in America, which we called attention to last 
week, has a considerable interest for electrical engineers, 
because of the possibility of drawing wire filaments for 
incandescent lamps from these minerals. But in New 
South Wales certain minerals which lend themselves to this 
purpose, and others, the possibilities of which are somewhat 
remote, have now been worked for some years, and the 
output of these minerals, if not large enough to have апу 
important commercial effect upon production of metal- 


filament lamps, is at least promising. Large deposits of 
chromium, bismuth, tungsten, molybdenum, platinum, ete., 
are known to exist in the colony, but various 
difficulties have yet to be overcome in order that 
these may be fully worked. The quantity of 
molybdenite exported during 1905 is shown by official 
statistics to have amounted to 19:4 tons, valued at £2,507, 
ах compared with 25:25 tons, valued at £2,726, in the 
previous year. Nothing further appears to have been done 
in the way of opening up the reef at Warrall Creek, 
Macksville which was reported as having been discovered 
during 1904. Recently attention has been drawn to 
tungsten ores (tungstate of iron and manganese). Several 
deposits are known in New South Wales, as in the 
Vegetable Creek district, New England, Hogue's Creek 
(near Glen Innes), near Mount Hope (in the Lachlan River 
district), near Cooma, and Wagga. The official figures for 
scheelite won during the year are given as 138 ·50 tons, 
valued at £10,122, as compared with 15:50 tons, valued 
at £1,406, for 1904. The output was drawn from 
the Hillgrove field, where operations were fairly active, 
some 50 miners being employed. The average 
price on the field during 1905 was £65 per ton. The 
quantity of wolfram exported during 1905 was 86:50 
tons, valued at £7,361, as compared with 89:05 tons, 
valued at £8,432, for the previous year. The chief centres 
of operations were Torrington, in the Deepwater division, 
and The Gulf, in the Emmaville division. Small parcels 
of wolfram were also obtained from the Wilson's Downfall, 
Glen Innes Wagga Wagga, Bombala, Cooma, and Frog- 
more divisions. Chrome ore, on the other hand, although 
found in considerable quantities, cannot at present be 
profitably worked, owing to the cost of carriage to the 
seaboard. The chief chromic iron deposits in New South 
Wales are at Nundle, on the Peel River; at Bingera; 
Pucka, in the Clarence River district; in the Cooma 
district; near Young ; and Gundagai. The output for the 
vear amounted to 52 tons, valued at £62, as compared with 
397 tons, valued at £1,268, for 1904. The decrease in 
production is owing to the fact that much of the ore raised 
was not of sufficiently high grade for export purposes. 
The quantity of platinum exported during 1905 was 
3980z., valued at £825, as compared with 5350z., valued 
at £1,070, for the previous year. It was obtained from 
the vicinity of Fifield, but the lead has been practically 
worked out, and only some five men were on the field at 
the close of the year. There is a large area of shallow 
aluvium containing platinum and gold, which, however, 
could only be remuneratively worked by sluicing on an 
extensive scale, and the providing of the water supply 
would be a difficult and costly undertaking. 


Alternating-Current Galvanometer. — Messrs. 
W. S. Franklin and L. A. Freudenberger describe in the 
American Physical Review an alternating-current galvano- 
meter which is essentially a modified type of Kelvin 
ахтай galvanometer. As shown in the illustration, B B 
are the two deflecting coils wound in exactly the same 
manner as the coils of a Kelvin instrument, aud having a 
needle system suspended so as to hang at the centres of 
the coils. The needle system differs from the needle 
system of a Kelvin galvanometer in the fact that the 
permanent magnets are replaced by unmagnetised soft-iron 
wires inclined 45deg. to the axis of suspension, C D, as 
shown in the illustration. The plane of the magnets lies 
in the plane of the paper, as shown in the illustration. 
The two magnete and a light mirror are fastened to a thin 
glass rod, and the whole system is suspended at the centres 
of the coils B B by a single silk or quartz fiber. The 
vils А A produce a nearly vertical field of about 10 C.G.S. 
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units. This field serves to magnetise the needle system as 
shown. The axis of the coils A A is inclined at an angle 
of 5deg. or 10deg. to the axis of suspension, producing а 
field in the direction E F. This field, E F, may be regarded 
as made up of two components. One is a strong vertical 
component, M, serving to magnetise the needles ; the other 
is а weak horizontal component, Н, serving to give a direc- 
tive tendency to the needle system. Їп the illustration 
the arrows, M and H, indicate the directions of the fields 
produced by one half-cycle of current—that is, M aud Н 
are the components of the field, E F. The needle system is 
then magnetised as shown. If at this instant the current 
to be measured is sent through the coils B B, a torque acts 
on the needle system tending to turn the magnets to a 
position at right angles to the plane of the paper. The 
eurrent for the coils B B is, of course, obtained from the 
same source as the current for the coils A A. During the 
succeeding half-cycle of alternating current the field, E F, 
is reversed (thus reversing M and H and the polarity of 
the needle system), while the current in the coils B B 
reverses simultaneously, thus giving a torque in the same 
direction as before. It is not necessary that the two 
currents in the coils А A and B B be strictly in phase with 
each other. Where the two currents differ in phase, the 


tangent of the angle of deflection is proportional to the 
cosine of the angle of phase difference. Three instruments 
of this type constructed by the authors had sensibilities 
of 4x1079, 6x 1077, and 6x 1075 amperes per millimetre 
respectively, with the scale at 1m. distance. This galvano- 
meter was developed to meet the demand for a sensitive 
alternating-current instrument required for a new method 
of measuring electrolytic resistances. 


Flame Arc and Mercury-Vapour Lamps.—The 
small incandescent lamp is not the only type of lamp which 
has recently undergone improvement, and although chief 
interest is for the moment centred upon the metallic 
filament lamp, the lamps which are generally used for 
public or outside lighting have not escaped attention. Of 
the latter types, perhaps the flame arc lamp and the 
mercury-vapour lamp have been most prominent before 
the lighting publie during the past year or two. The 
improvements in the flame arc are noteworthy, for the 
etticiency of the latter may be taken at about 24 watt per 
candle-power mean hemispheric illumination, which, of 
course, compares very favourably with any other form of 
arclamp. In the course of the discussion ou Mr. Bate's 
paper before the Birmingham Local Centre, Mr. J. H. Craig 
presented some striking figures, contrasting the cost of 
illumination by means of a flame arc lamp with the cost of 
illumination with an enclosed lamp, which is, perhaps, the 
most popular of any other form. For are lighting, of 
course, very large spaces are requirements, so Mr. Craig 
conducted his trials in а large erecting shop, about 200ft. 
long, and taking the Birmingham Corporation current and 
prices, he found that to illuminate that shop well with 
enclosed are lamps took 9s. per hour. Taking the Пато 
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arc lamp, giving half as much more candle-power, it worked 
out at 2s. 11d. Mr. Craig said the mercury-vapour lamp 
was not so efficient as the flame arc lamp; it took a shade 
under half a watt per candle- power. The feature of the 
mercury-vapour lamp was the diffusion, which made it more 
useful and gave a softer and better illumination than an arc 
lamp giviug much more candle-power. He said he had had a 
good deal of experience in a number of places where it had 
been used, and had found with illuminations from 1 c.p. per 
square foot to 2 c.p. per square foot satisfactory results had 
been obtained. It had been placed at various heights from 
11ft. to 50ft., and in each case with satisfactory results so 
far as the users were concerned. Taking the particular 
shop he had previously referred to, and assuming the roof 
was lower, and consequently the mercury-vapour lamp was 
more suitable, the same illumination could be obtained as 
was given by the arc lamp for 4s. 4d., just about one-half. 
The average life of the lamp was 1,000 hours. Many 
burned out quite quickly, and that was due to the difti- 
culties at present encountered in the making. The fact 
that in the Birmingham locality alone there are already 
some 200,000 c.p. installed shows that people are beginning 
to appreciate the new developments, Mr. Craig was 
asked whether the colour of the mercury-vapour lamp 
could be improved upon, and whether the figures he 
had given as to the cost of enclosed arcs, flame ares, 
and mercury-vapour lamps included cost of renewals. In 
reply, he expressed a personal preference for the colour of 
the mercury-vapour lamp. At present that lamp was not 
suited for all purposes, but for working by, it was a good 
lamp and the light was of good quality. He had taken no 
capital charges or renewals into account, only the cost of 
current. The cost of carbon for the flame arc amounted to 
‘2d. for 100 candle-power hours. The cost of a mercury- 
vapour lamp was about 50s. for 1,000 hours. "There was 
no cost of labour included, and that had to be taken into 
consideratiou in the comparison. 


Incandescent Lamp Tests on Alternating 
Currents.—At a meeting of the Institution of Electrical 
Engineers on Feb. 7, Dr. H. F. Haworth gave the results 
of some comparative life tests on carbon, Nernst, and 
tantalum incandescent lamps to determine whether the 
working of such lamps on an alternating-current circuit 
was in any degree different from that when using con- 
tinuous current. А series of tests were undertaken by 
Dr. Haworth, Mr. T. H. Matthewman, and Mr. D. H. 
Ogley, and the results of these tests were embodied in the 
paper presented on the same evening by Dr. Haworth. 
Owing, however, to the prolongation of the discussion on 
Mr. Clifford Paterson’s paper, time would not permit the 
reading of the other paper in detail, and Dr. Haworth 
merely presented a very brief abstract. He gave an 
account of the apparatus specially designed and made for 
these tests, in order to keep the voltage automatically 
constant on alternating-current circuits. The chief feature 
of excellence in connection with the voltage regulator 
described seemed to be that it could regulate, under the 
best conditions, to plus or minus j per cent., or, under 
normal conditions, to plus or minus } per cent. Tables 
were presented showing the performances under test of the 
Nernst and carbon incandescent lamps, and a comparison 
of the average results shows a saving of 57 per cent. in 
watts per candle in favour of the Nernst lamp. The 
percentage cost saving is much less than the percentage 
energy saving on account of the frequent and expensive 
renewal of glowers and iron resistances. Against the 
saving in cost the authors placed (1) the much higher 
capital outlay оп the lamp; (2) the large sizes in which 
it is manufactured ; (3) the time it takes to light; (4) the 


erratic life of the glowers. It must be remembered that 
these tests are made with alternating currents, and that 
the Nernst lamp appears to work much better with 
continuous current. Further tests were divided into 
three series: (1) Lamps run on their constant normal 
voltage (230); duration of test, 1,000 hours. (2) Lamps 
run on a constant voltage (240), about 5 per cent. above 
normal; duration of test, 750 hours. (5) Lamps run on 
a voltage varying continually between 250 and 240 volts, 
the variation having a period of two minutes. [n the first 
series of tests six lamps, three 16 c.p. and three 32 c.p., of 
each kind were tested, except tantalum lamps, iu which 
case two 115-volt lamps were placed in series. The Nernst 
lamps used were 245 volts, 0°25 ampere. The Nernst 
lamps were marked 225 volts on the filament and 20 on 
the ballasting resistance, so that it would appear that they 
should be run on 245 volts, and it was found that they 
gave better results on the 240 than on the 230 volt circuit, 
yet they were the lamps sold for use on the 230-volt mains 
at Liverpool. In the second and third series of tests two 
lamps, one 16 c.p. and one 32 C. p., of each make were 
employed. In all cases the frequency of supply was 50. 
The general conclusions were as follows: The average of 
"the average watts per candle” for the 70 carbon lamps 
tested in all is 4°86; for the eight 4-ampere Nernst lamps 
tested this average is 4°14, and for the six tantalum lamps 
1:97. The ordinary 4-ашреге Nernst lamp of commerce 
is thus about 15 per cent. better than the average carbon 
lamp, while its life is about 560 hours. The average con- 
sumption of the tantalum lamps tested was 60 per cent. 
less than that of the carbon lamps, and their lives were on 
an average 550 hours; doubtless the tantalum lamps made 
now will give much longer lives than these. Though the 
tantalum lamps, even on these few tests, show a much 
better etticiency than the carbon lamps, the makers of 
carbon lamps—feeling the competition of the new metal- 
filament lamps—will, without doubt, vigorously turn their 
attention to the production of a two-watt-per-candle carbon 
lamp. 


Rotative Output Dynamometers.—Among the 
forms of rotative output dynamometers described by Mr. 
W. W. К. Pullen at the Civil and Mechanical Engineers’ 
Society on Feb. 7 was one recently introduced by Messrs. 
Morris and Lister, of Coventry. It is shown in the illustra- 
tion, and is intended to be carried on the motor shaft. The 
upper part of the left-hand view is a part vertical section 
through the central plane of the brake, perpendicular to 
the axis of the shaft, and the lower half of the same is 
chiefly an outside elevation. The upper half of the right- 
hand portion of the figure is an axial section through the 
brake, while the lower part is a similar section, with many 
other parts removed to show the construction. In the 
right-hand view, the magnet coils, N, are threaded on the 
core pieces, which are rigidly connected to a floating star 
frame or spider, K, by means of short radial arms. The 
spider, K, has a weighing arm, H (left view), fixed in it, 
along which slides a jockey weight, by which the torque is 
balanced and weighed. A similar arm is fixed at the other 
end of a diameter to support a balance weight for produc- 
ing an initial balance with the brake stationary. The weight 
of the spider can be supported by a couple of links, J, а 
cross-bar, L, and a link, А, reaching up to a spring balance. 
À pair of copper annuli, E, are bolted to another spider, M, 
which is keyed and set screwed to the sleeve, C, which is 
again keyed to the bush, B, the last-named being secured 
to the shaft of the motor to be tested. There are a number 
of bushes, B, so that the brake can be rapidly applied to 
any motor of a series that may be brought to the testing 
bed. By these means the copper aunular discs are made 
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to rotate in front of the magnet poles at the same angular 


speed as the motor shaft, and in so doing tend to drag the 


pole-pieces round with it, the tendency being balanced 
and measured by the jockey weight on the arm, Н. The 
friction of the spider, K, on its bearing also tends to drag 
it round, and this friction torque is included in the torque 
measured at H, so that the result gives the actual brake 
power. The spider, M, contains some radial ribs which act 
like fan blades in inducing a current of air to flow round 
the magnet coils and past the copper discs. The power 
required to cireulate the air would not be measured were 
it not for corresponding radial ribs on the stationary spider, 
К, and against which the air impinges ; thus conveying the 
rate of change of the moment of momentum of the air to 
the weighing arm. The spider, K, also carries some bridge 
brackets, S, and some armature pieces, P, the latter being 
coupled together by the rings, R. By this means the 
magnetic circuit is completed, and a more powerful brake 
produced. The magnets are ventilated by the ducts shown 
in the figure. The load is adjusted by varying the current 
sent through the magnet coils, and this is easily done by a 


sliding resistance. The initial adjustment of the balance 
weight is carried out with a brake supported on a knife- 
elge. The journal load can be easily varied and its effect 
measured, but for ordinary purposes it is quite unnecessary 
to take this into account. This brake is especially suitable 
for making efficiency tests rapidly, but is not suitable for 
prolonged runs on account of overheating the magnet coils, 
unless the brake is comparatively large for its work. It 
can be overloaded as much as 100 per cent. for a couple of 
minutes, and to a less extent for a longer period. 
Apprenticeship. — Mr. James Parsons paper on 
“Apprenticeship,” read before the Society of Arts on 
Jan. 30, deserves more than passing notice, since it touches 
upon one of the most important factors bearing upon 
industrial economics. The system of apprenticeship has 
been with us, in one form or another, for many centuries. 
In England it was widespread and important, both in the 
early history of trade and from its later connection with 
the English poor law system, under which apprenticeship 
gave a right of settlement. 
century legislation on the subject was passed, and by a 
statute of Elizabeth it was in general required that every 
person exercising a trade should have previously served as 
apprentice to it for seven years. One hundred years ago, 
however, the statute was repealed by legislation, and the 
term of apprenticeship is now determined by the mutual 
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convenience of the contracting parties. Mr. Parsons 
favours a return to one of the older forms of apprentice- 
ship, modified, of course, to enable the young apprentice to 
attend technical classes. The paper was largely an account 
of the objects and work of the Apprenticship and Skilled 
Employment Committee, and it showed how the co-opera- 
tion of employers with district committees could render 
the system of apprenticeship more effective and beneficial. 
The question is one which has an important economical 
significance, and must, in consequence, be approached from 
a strictly economical standpoint—a fact which the author 
of the paper seems at times to overlook. We can only 
deal here with the engineering branch of the subject, but 
it must be admitted that the craftsmanship and personal 
skill once demanded of engineers are now almost eliminated 
by the introduction and increasing application of machinery. 
Subdivision of labour is another element which plays a 
significant part in keeping down handwork, thus lessening 
the amount of skill and dexterity required of an employé, 
while an apprentice has little opportunity for obtaining a 
thorough all-round training in even a particular branch of 
engineering. An apprentice to electrical engineering, for 
example, is—if the firm to whom he is apprenticed are 
manufacturers of electrical plant—made to serve his 
apprenticeship either in the machine, the fitting, the 
winding, or other shop, and at the end of his term has 
probably little or no knowledge of the work appertaining 
to any department other than that in which he has served. 
As a rule, comparatively little time is required to instruct 
an apprentice in any partieular department of work, for 
the few details there are to be learned are soon acquired 
by a youth of ordinary intelligence. In consequence of 
the lack of change or variety in the work, or the meagre 
demand for brain work, the apprentice's mental faculties 
become sterile; he acquires idle and slothful habits, and 
finally loses all real interest in his work and in his employer's 
welfare. Even the most diligent worker is liable to be 


| influenced by the loose atmosphere of the workshop which 
| even the most rigorous management cannot wholly correct, 
and which is created by the presence of workmen who have 
| not much sympathy with their employers’ aims. 


The long 
hours which apprentices are called upon to work is also 
inimical to the best results. It is surely impossible to hope 
that young people, however diligent they may be at the 
bench or in the evening technical schools, will be in a con- 
dition in the evening to deal with intricate mathematical 
or scientific subjects having a bearing on their training. It 
is clear, therefore, that the old idea of apprenticeship is 
untenable in the engineering industries, and that, instead 
of attaching supreme importanee to binding boys to such 
industries for a stipulated number of years, greater good 
will result if the educational qualifications and the habits 
of boys are rated at their true value. Mr. Parsons 
brought forward а scheme for establishing a kind of 
employment bureau between the schools and the 
masters of different trades, and Prof. W. E. Dalby, in 
contributing to the discussion on the paper, was right in 
commending such a scheme. Не referred to his own 
experience, and said that when June came round every 
year, he found that one of his chief duties in connection 
with the department over which he presided at the Central 
Technical College, was to deal with the appointments that 
students were trying to obtain by fitting the employer to 
the student. That shows the need for some central bureau 
or employment agency which would bring the two classes 


together, and Prof. Dalby's suggestion that an attempt 
should be made to bring the Employers’ Federation of 
London into co-ordination with the schools and colleges is 
certainly a step in the right direction as far as the problem 
in London is concerned. | 
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THE ELECTRICAL PLANT AT THE COCKLE CREEK 
WORKS OF THE SULPHIDE CORPORATION, 
NEW SOUTH WALES. 


As the northern mail train sweeps its semi-circular 
eourse around the bay which forms the inland extremity 


aro purchased and treated, it is claimed that they could 
keep going on the ore from the Central Mine alone. 

With the metallurgical process carried out at the works 
we do not propose to deal, but with the plant used for 
electrical power distribution and for lighting. Thus the 
boiler-house plant consists of four Babcock and Wilcox 
boilers, capable of evaporating 12,000lb. of water each per 


Flo. l.—1he BSlectrical rower Huuse at «оско uices, N. S. . 


of Lake Macquarie, the passengers see, several furlongs 
away on the coastal side of the railway line, a forest of 
tall chimneys rising skyward from a block of jumbled 
buildings that cover a site about a quarter of a mile 
square. By day, the smoke from the big stacks curtains 
the sky like a stormcloud, or rolls to leeward in a dense 
volume that distance seems not to dissipate. By night it 
reflects the sullen red glow of dozens of big furnaces ; and 
now and again the murky canopy is split asunder by a 
е flash of brilliant light, as what resembles a sheet of 

ame from some tremendous explosion, or an enormous 
balloon of fire, leaps а hundred feet or more into the air, 
‘illuminates the surrounding landscape for a few seconds 
with the brightness of a summer day, and then fades just 
as suddenly into darkness again, leaving the night shadows 
blacker than they were before. 

This is а casual view of the smelting works of the 
Sulphide Corporation, Limited, at Cockle Creek, as seen 
from the window of а passing rzilway train. From the 
carriage window there also can be seen, nestling between 
the smelting works and the lake shore, the town of 
Boolaroo, that has grown up as result of the establishment 
of the works, and the thousand inhabitants, all of which 
practically depend for their present livelihood on the 
operations of the Sulphide Corporation. So intimately, 
in fact, is the town bound up with the works that there 
are, in the former, a “Sulphide Hall," a “Sulphide Hotel,” 
0 other establishments of the same locally distinctive 
title. 

The works were established about 10 years ago for the 
purpose of dealing on a large scale with various refractory 
ores. Since then the furnaces have had through them ores 
from almost every mine in Australia, as well as from New 
Guinea, South Africa, New Zealand, and many other 
pae beyond Australia; and sufficient slag "-—the worth- 
ess residuum of the melted ores—has been produced to 
level up fully six acres of ground from a depth of about 
50%. Primarily, however, the works exist to smelt the 
ore from the Sulphide Corporation's own property—the 
Central Mine, at Broken Hill—and although other ores 


hour. The feed pumps are steam-driven. Coal is dis- 
charged direct from hopper wagons into the coal-bins, 
from which the coal is automatically weighed and handled 
to the stokehole floor. The coal consumption is about 
200 tons per week, and the steam pressure 160lb. square 
inch. All feed water is softened in three large vate, 18ft. 
in diameter, each capable of holding 18,000 gallons. The 
exhaust steam is led through vertical tubular feed heaters 
and then on to these vats, and passes through them by 
means of a nest of Qin. cast-iron pipes in each vat. The 
feed water leaves these vats at about 120deg. F., and is 
then pumped through the feed heaters and enters the 
boilers at about 170deg. to 180deg. F. 


Fic. 2.—Detail of Cro:s-arm Attachment to Pole. 


The generating plant (Fig. 1) consists of two Willans 
Siemens sets, one of 120 kw. and one of 240 kw., and. 
Belliss-Siemens set of 240 kw. АП are compound-wound, 
giving direct current at 250 volts. The switchboard is by 
the General Electrie Company of America, and is of their 
standard direct-current panel style. There are no feeder 
panels, the mains going direct to the works. There is, 
however, а lighting panel for controlling а separate set of 
mains for lighting, and а motor panel for controlling a 
$5-h.p. pumping motor about a mile distant from the 
works. | 

Owing to the action of the fumes about the works the 


usual insulation on copper cables perishes in a very short 
time, and it was, therefore, decided when installing the plant 
to use bare copper cables for the mains. These are all carried 
overhead on poles, and are copper strand °!/,,, which gives 
approximately a section of 2 square inch, so that five cables 
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apart. The use of a uniform size of cable, as before men- 
tioned, permits of a minimum quantity of spare cable being 
carried in stock for alterations and additions. The 
branch cables to the motors are of such sizes as may be 
required, and are taken directly from the bare overhead 


Fie. 3. — The Elect'ical]ly-Drivea Blowing Engines at Cockle Creek 


are equal to one square inch. The cross-arms are 4in. by 
ain. hardwood, 10ft. long, and bolted into the poles, as 
shown in sketch Fig. 2, which allows of their being readily 
tightened up if the wood shrinks. Each cross-arm carries 
eight cables at each end, and there is a clear space of about 


mains without fuses, but so arranged that they сар 
be disconnected easily if required, permanent step: 
being provided on every pole for easy access. These 
branch cables are of a low-grade insulated class, knowr 
as “weatherproof,” triple-braided, and compounded 


Fic. 4.—A Heap of Spelter from Broken Hil! Ores. An Arc Lamp and the Power House can be seen in the background. 


it. between cables of opposite polarity, which enables any 
work, such as running additional bare cables while the 
current is on, to be done with comparative safety. In all 
cases the bare mains are religiously kept 10ft. or more clear 
from all buildings, and the + and - always not less than 7ft. 


and are carried throughout on insulators. АП work ia 
wired double-pole, and run much the same as outdoor 
tramway wiring so far as insulation is concerned, with the 
exception, of course, that one side of the system 18 not 
earthed, As crude as the foregoing system of wiring may 
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seem, when compared with work carried out in England 
under the supervision and to the rules of the Board of 
Trade or other authority, it is interesting to note that not 
а single case of trouble or interruption to the system has 
occurred since the plant was installed some 24 years ago. 

The largest motors installed are 150 h.p. each, and have 
а speed variation of about 35 per cent. by means of shunt 
control. These two motors drive the large vertical blowing 
engines, shown in Fig. 3. The motors, which are hidden 
by the blowing engine, are of the generator type, with six 

oles, and operate at speeds from 390 r.p.m. to 650 r.p m. 
here are several other motors of various sizes, ranging 
from three of 65 b.h.p. each down to 4 b.h.p., and are 
nearly all of the General Electric Company of America's 
manufacture. Ав the works run day and night; most of 
the motors operate for periods up to three months and 
more without a stop, and practically give no trouble what- 
ever. 
operation, which will in time be replaced by motors. 

The following particulars are of interest: Load factor— 
full load about 550 kw., average load per 24 hours about 
300 kw.; plant installed, 600 kw.; works cost per unit, 
'5d., with coal at 5s. per ton and water 1s. per 1,000 
gallons, non-condensing. The plant was designed and 
erected by the engineering staff at the works without 
assistance. 

We are indebted to Mr. A. W. Tournay-Hinde, the chief 
engineer, for the technical notes given above. We con- 
gratulate him on his record of freedom from breakdown 
and also upon the low works cost. The descriptive writing 
at the beginning of the article is from the Australian Town 
and Country Journal. 


MEASUREMENT OF THE HYSTERETIC LOSS AT 
SLOW CYCLES. 
BY DR. GISBERT КАРР, M. I. C. E., M. I. E. E. 


In the well-known Scott method for the experimental 
determination of the loss occasioned by hysteresis in a 
finished transformer, at least two, but preferably three, 
observers are required. A special apparatus must be pro- 
vided for regulating the primary current, and this part of 
the test requires considerable skill, only ишо] after 
some practice. Їп the method about to be described no 
such apparatus is required, and the test can be carried out by 
one observer, who need have no.more skill than is necessary 
for handling a stop-watch and reading an ammeter. 


Fic. 1. 


In Fig. 1 B is a battery consisting of one or a few 
secondary cells capable of giving а current about 50 times 
greater than the magnetising current of the transformer ; 
r is an adjustable resistance; and M а fixed resistance 
between the terminals of which the E. M. F., e, is maintained 
approximately constant whatever may be the current taken 
up or given out by the transformer coil, T. This E. M. F. is 
indicated on the voltmeter, V, whilst the current flowing 
through the transformer coil is read off on the ammeter, 
А. is a reversing switch. The ammeter must have а 
central zero, because the direction of the current changes 
during the test. T may be the fine-wire winding alone, 
or, better still, the combination of both windings coupled 


There are still about a dozen steam-engines in. 
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electrically and magnetically in series. Let the resistance 


in the branch circuit be R, then I = pi the maximum 


value of the magnetising current when the steady condition 
has been reached. Now let the switch be knocked over 
and at the same time the stop-watch started. Observe А 
and stop the wateh at the time that the index passes a 
predetermined value (i) on the scale. By repeating this 
process a series of co-ordinate values of i and / can be 
obtained step by step. After the pointer of A has passed 
the zero a little way, it& movement becomes so slow that 
step-by-step observation сап be replaced by continuous 
notation. In a 7-kw. transformer, for instance, I found the 
time required by the pointer to reach ite end position to be 
about 100 seconds—that is amply sufficient to take and note 


Fig. 2. 


some six or eight consecutive readings. If these readings 
be plotted, we get the curve shown in Fig. 2. The area 
enclosed between this curve and the time axis representa 
coulombs, and if multiplied by », joules, the lower part 
being energy returned by the transformer to the main 
circuit, and the upper part energy given by the main 
circuit to the transformer. The difference is the energy 
wasted by the transformer during one half cycle. This 
contains also the copper heat, but as we are only interested 
in the energy lost in the iron, we must yet correct for 
i^ R loss, which can be conveniently done graphically as 
indicated in the figure. The construction is so simple that 
no detailed description is necessary. We thus obtain the 
dotted curve. Now planimeter the area lying between the 
full and dotted curve, counting the part from 0 to /, nega- 
tive and the part from /, to / positive. The resulting 
area multiplied with е represents watt-seconds used up in 
hysteresis in one half-cycle for the whole of the iron 
concerned in the process. 

If it be desired to determine the hysteretic loss as a 
function of the total flux, this can readily be done if we 
know the number of turns of T. The nearly constant 
E.M.F., ¢, taken from the terminals of the fixed resistance, 
M, must drive the current through R and balance the 
induced E.M.F. in T. We have, therefore, the equation : 


= j nt? —8 
€ Кі + п 10 


where л is the number of turns and ф the total flux passing 
through them. : 
From this equation we find by integration 


24.10 (1 dt — MIS 
nI Jo 


The bracket represents the area enclosed between the 
time-current curve and its upper asymptote, and can be 
found by planimeter. Let its value in ampere-seconds be A, 
then we have for the total flux the expression 
1 » 108 

$ 2 nl 

By adjusting the rheostat so that I assumes different values 
we are thus able to determine the hysteretic loss for different 
values of the flux, and, if the area of core be known, also 
for different values of the induction. If the cross-section 
of the iron is constant throughout the magnetic circuit and 
the weight of iron be known, then the figures thus obtained 
can also be used to determine the hysteretic loss per unit 


weight as a function of the induction, 
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DIRECT-CURRENT TURBINE SETS v. RECIPROCAT- 
ING ENGINES. 


Keen Contest at Belfast. 


The Belfast Corporation have just had to make a decision 
a& to whether to install direct-current turbine sets or 
reciprocating engine sets for the extensions required in 
their electric lighting station. It will be remembered that 
tenders were recently invited for two 1,000-kw. steam 
dvnamos complete with two seta of surface-condensing 
plant, and in reply to this advertisement 53 offers were 
received, the majority of offers being for reciprocating 
engine sets, whilat some firms availed themselves of the 
opportunity given in the specification for offering steam 
turbines direct coupled to continuous-current dynamos. 

Mr. V. H. MCowen, the Corporation electrical engineer, 
after making careful inquiries into the merits of the various 
offers, recommended his committee to accept the tender of 
Messrs. Willans and Robinson, Limited, of Rugby, at 
£18,147. 9з (the highest price quoted for steam-turbines)— 
made up of £14,956 for turbine-dynamos and £3,191. 9s. 
for suríace condensers—and next to that, if the committee 
preferred to extend with reciprocating engine sets of the 
same tvpe as alreadv installed in the Belfast station, he 
recommended the acceptance of Messrs. Dick, Kerr, and 
Со. 's tender with Belliss and Morcom engines at £16,846, 
and condensing plant of Messrs Mirrlees, Watson, and Co.'s 
manufacture at approximately £2,900. 

Mr. MCowens recommendation was unanimously 
supported by the Electric Lighting Committee. When 
the matter came before the Council, however, for confirma- 
tion, considerable opposition was brought against the 
adoption of steam-turbines, on the grounds that other 
installations which had adopted this type of plant had had 
considerable trouble in working. 

Nir James Henderson, one of the leading members of 
_the Ccuncil, explained that since the Electric. Lighting 

Committee had made their recommendation a good deal of 
information had come into his hands as to the unsatis- 
factory nature of this type of plant at work elsewhere, 
and he asked that the matter be referred back to the 
Electric Lighting Committee for further consideration. 
lhis course was adopted, and the Electric Lighting Com- 
mittee, after reconsidering the matter, ratified their previous 
recommendation in favour of steam-turbines, and once 
more sent the matter before the Council for confirmation. 
For the second time the Council referred the matter back 
to the Electric Lighting Committee, and refused to confirm 
their recommendation. 

Finelly, for the third time, and after making further 
inquiries the Electric Lighting Committee unanimously 
recommended the acceptance of Messrs. Willans and 
Robinson's tender at their meeting held on Monday last, 
Feb. 11, and this recommendation was finally accepted by 
the Council on Tuesday last, Feb. 12. 

As the question of direct-current turbine sets has 
received a good deal of attention in Belfast, it would not 
he without interest to see on what grounds the Council 
offered opposition to the recommendation of their engineer. 
In the first place, there is no doubt that advocates of 
reciprocating engine sets would find no difficulty in 
enumerating instances where direct-current turbine sets 
had met with trouble, and in some cases with disgrace, and 
for this reason the opponents of the proposed turbines at 
Belfast bad ample grounds upon which to base their 
argumente But, on the other hand, the Electric Lighting 
Committee of Belfast appreciated that the type of plant 
they were recommending differed in material respects from 
the ordinary direct current turbine sets which had hitherto 
been installed elsewhere in this country, the turbines being 
of an improved type — namely, the Willans-Parsons 
type—and the dynamos of a type of which a considerable 
number are satisfactorily at work in different parts of the 
world, and built by Messrs. Brown-Boveri, of en. 

The Electric Lighting Committee, before making their 
recommendation for the third time, were in possession of 
lengthy cablegrams which had been received from six of 
the largest users of direct-current turbine sets in the world, 
giving ап expression of their opinion as to the results of 
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this type of plant in their stations, and these replies left 
no room for doubt but that direct-current turbine sets of 
the type offered by Messrs. Willans and Robinson, Limited, 
were in successful commercial operation, and could be 
relied upon for working on tramway loads. These 
replies fully confirmed the opinion which Mr. M’Cowen 
had himself gained when visiting several direct-current 
installations prior to making his recommendation. The 
two 1,000-kw. turbines in question are being arranged to 
run at a speed of 1,250 r.p.m., and the dynamos, which 
will be built by Messrs. Brown, Boveri, and Co., of Baden, 
are fitted, according to their standard practice, with 
separate exciters and compensating Deri windings for 
assisting commutation. The surface condensers are of 
Messrs. Willans and Robinson's standard type, and will be 
manufactured by them. 

It might be pointed out that the turbine sets will be of 
the same type as Messrs. Willans and Robinson, Limited, 
are supplying in connection with their contracts with the 
Nalford, Blackpool, and Glasgow Corporations, in all of 
which cases direct-current sets are being installed. 


— ———— —MMÀ ——M — - 


PROTECTION FOR TRANSFORMER SECONDARIES 
AND AGAINST CRANE ACCIDENTS. 


Through the courtesy of Dr. Gisbert Kapp, we are able 
to give the programme of two international competitions 
for prizes to be awarded hy the Association of Italian 
Manufacturers for the Prevention of Accidents in Factories. 

The first consists of a gold medal and 8,000 lire (about 
£516) for a system to eliminate the danger of a contact (of 
whatever resistance) between the primary and secondary 
circuit of alternating-current transformers and their respec: 
tive lines. The apparatus must be simple, robust, 
economical, and adaptable to existing installations. It 
must come promptly into action whenever the potential 
to earth of the low-pressure circuit reaches the double of 
the normal value іп a three-phase and 24 times the normal 
value in a single-phase system, and it must prevent the 
excess of potential becoming permanent. ‘The apparatus 
must not put the transformer out of action in the event 
of atmospheric discharges or of such partial reduction of 
insulation of service lines to earth as may be tolerated in 
practice, so that the adoption of the system may not render 
the working of the installation more difficult. The com- 
petitor must show the application of his system by means 
of an apparatus suitable for being tested on a high-pressure 
circuit of 3,600 volts. At the option of the examining 
commissioners, the system may also be tested by being 
fitted to working lines and observed during a certain period 
of time ; or if the competitor should already have installed 
his system in existing plants of whatever pressure, the 
commissioners may extend their examination to these also. 

In the second competition a gold medal and 1,000 lire 
(about £40) for a hand crane or winch so constructed that 
without sensibly reducing the efticiency or speed of lowering 
as compared to ordinary types, any danger due to the 
rotation of the handles by the descending load is avoided. 
Means must be provided to prevent the rotation of the 
handles during the descent of the load. The construction 
must be simple, solid, and not subject to excessive wear. 
With each system competing for the prize an apparatus 
must be supplied which will enable it to be submitted to 
practical tests. 

The conditions to which all competitors are to be 
subjected provide that applications to compete must be 
addressed, not later than June 30, 1908, to the Presidency 
of the Association of Italian Manufacturers for the Preven- 
tion of Accidents in Factories, 61, Foro Bonaparte, Milan. 
The appliances entered for competition must be delivered 
at the Offices of the association before July 31, 1908, and 
at the competitors expense. A special committee 
appointed by the directive council of the association will 
examine all the appliances presented for competition. "The 
directive council of the association will award the prizes in 
accordance with the report of the committee ; no appeal 
against its decisions will be entertained. For further 
information application should be made to the director of 
the association. 
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THE ELECTRIC POWER INSTALLATION AT 
GRANGESBERG IRON MINES, SWEDEN.* 


BY G. RALPH, M.I.E.E. 


It may be stated at the outset that this is merely a descriptive 
paper of a mining plant, and that the author makes no attempt 
to draw any conclusions as to the relative economy of winding. 
etc., by electrical power and steam power. On my return from 
a brief visit to Sweden, it was suggested that a description of 
the apparatus in use at this mine might be of interest to the 
members in Newcastle, seeing that we are in the centre of a 
great mining district, and are all more or less familiar with mining 
machinery. We are largely indebted to the engineer of the 
mine, Mr. Eric Nordenstrom, who designed all the mechanical 
arrangements, and to Mr. Clayton, the designer of the electrical 
machinery, for the information contained in this paper. 

The Grangesberg Iron Mine belongs to the largest iron 
mining company in Sweden, and is situated some 200 miles 
north-west of Stockholm. The body of iron ore outerops on 
the hillside and dips at a steep angle. Many thousands of tons 
of ore have been obtained from the surface workings, which 
have now reached a depth of over 300ft., and look like a large 
quarry. Shafts have now been sunk at the foot of the hill to 
a depth of about 600ft., and will be increased gradually as the 
vein is worked out and new cross roads are required to meet it 
at lower levels, till a final depth of about 1,800ft. is reached. 

The power station is situated at a waterfall about 18 miles 
away, and three-phase current is transmitted to the mine at 
8,500 volts pressure by an overhead line. (It may be mentioned 
that in all the electrical transmission of power schemes in the 

ountry overhead wires are employed.) The high-tension 
current is transformed down to 430 volts at the mine sub-station. 
A synchronous motor coupled to a direct-current generator is 
installed to provide continuous-current supply for the winding 
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engine. This set is of about 400 h.p., and the reason stated 
for the employment of a motor-generator instead of a rotary 
converter is that the comparatively high periodicity of 70 is 
used. Also, the over-excited synchronous motor is said to 
improve the power factor somewhat. This motor-generator 
runs continuously, charging a battery of 245 Tudor cells having 
a capacity of 600 ampere-hours at a very high discharge rate. 
They were found on test, however, to be capable of a discharge of 
over 900 ampere-hours. The battery isdivided intothreesections, 
arrangements being made to charge two sections only at a time. 
The battery operates in parallel with the motor-generator when 
winding is in progress, there being a few series turns on the 
field-magnet coils of the latter, through which the battery current 
passes when discharging, acting in opposition to the shunt 
winding, and thus lowering the voltage of the generator 
somewhat, and allowing the battery to do its share of the work 
during times of heavy demands for power. 

The winding machinery is the most interesting part of the 
installation, and it is proposed to describe this in detail. As 
will be seen from the accompanying illustrations (Figs. 1 and 2), 
the winding drums are of the tapering spiral type, frequently 
used both here and abroad to compensate for the weight of the 
ropes and to facilitate acceleration. The large castings seen 
between the two drums form a friction clutch, which provides a 
means of adjustment between the two if necessary at any time, due 
to stretching of the ropes, etc. The exact adjustment is necessary, 
as the entire operations of loading and discharging the ore from 
the buckets or skips is quite automatic, as may be seen from 
Figs. 3and 4. Referring for the moment to Fig. 5, which is a 
diagram of the shaft bottom, the tubs are tilted by a hydraulic 
lifting jack, and discharge their contents into a shoot or hopper. 
The door or shutter at the lower end of this hopper is opened 
and closed by hydraulic power also, and the cage buckets are 
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| starting. 


| series, giving a speed of only 19 r.p.m. 


filled from here, one man only being required to operate and 
signal to the winding-engine man at the surface. On arriving 
at the pit-head gear, the bucket is automatically tipped by 
curved guides, shown in Fig. 4, and the contents shot out on 
toa screen. The smaller pieces fall through the screen and are 
delivered on to travelling belts, where the materialis sorted by 
men in the usual way. The large blocks of stone and ore pass 
over the screen and fall into a Gate's crusher, driven by a 
200-h.p. induction motor. This crusher weighs over 80 tons, 
and can treat 200 tons per hour. After passing through the 
crusher the material is delivered to the travelling sorting belts. 
All the small material, similar to what we call large nuts in 
coal, passes along other conveyor belts to a magnetic separater, 
which is capable of treating about 600 tons of stuff in an eight- 
hour shift. The separator is about 2ft. бп. diameter by Sft. 
wide. "The sorted ore of all grades finally passes by conveyors 
into hoppers situated immediately above several railway tracks, 
and the railway wagons are loaded direct from these five 
hoppers, each of which is large enough to hold 150 tons. 
The travelling and sorting belts are driven by induction 
motors, as is practically all other machinery at the pit-head. 
The work in the mine, the hewing and blasting, goes on con- 
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tinuously, three shifts of men being employed, each shift work- 
ing eight hours. Winding, however, and surface work is only 
in progress during one shift of eight hours, the machinery being 
capable of raising the whole amount of ore won in this length 
of time. The daily output is at present about 1,200 tons. The 
company have powers to mine 400,000 tons per annum. 

As shown by the illustration in Figs. 1 and 2, there is a motor 
attheouterendof each winding drum, thearmatures being mounted 
direct upon the drum shafts with no outer bearing. Each motor 
is à 16-pole machine, designed for an output of 500 b.h.p. at a 
speed of 58 r.p. m. The two motors weigh 45 tons. The arma- 
tures are 8ft. in diameter, commutators 6ft. diameter, with 
1,248 sections. The field magnets are compound-wound, the 
ratio of shunt ampere-turns to series ampere-turns being 3 
to 2 at normal full load and 9 to 11 at starting. The 
current density in the armature conductors ig extremely high, 
reaching the figure of 10,000 amperes per square inch section at 
At the present time, now that winding is done from 
a comparatively shallow shaft, the two machines are coupled in 
They will be coupled 


in parallel and the speed doubled when the shaft is deepened. 


The controlling apparatus, which is shown in Fig. 5, is extremely 
simple to manipulate, and seems to be thoroughly well thought * 
out and designed, and operates in a most perfect manner. The 
whole of the operations are controlled by one lever. This lever 
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works in the inverted U-shaped slot in a steel plate, shown in 
the illustration with cross-sectional lining. Although this is 
ulustrated, we thought it advantageous to make a lantern slide 
in addition, so that it could be more easily explained. The 
lever is shown in the off position. The direction of rotation 
af the motors and winding drums depends upon which side of 
tho slot the lever is pushed forward in. The movement of the 
lover from the off position into the short tail slot puts on 
*he brake gear. The circuit is always made and broken on two 
& ngle-pole circuit breakers fitted with magnetic blow-outs. 

The rheostat for inserting and cutting out resistance in the 
armature circuits consists of a large commutator (shown in the 
top right-hand corner in Fig. 5). This commutator is mounted 


TERT ОХ 
T "i | 


(———— % —— 


—ͤ—ũ—E̊̃ͥĩ =» — — 
— > — 
+ ч э эз — — 


LARASSSSRSS 


— 27 — 


The method of operation is as follows: Forward movement of 
the lever in either slot causes the lever to catch against a 
trigger which opens a valve and admits compressed air to a 
cylinder, which forces the two circuit breakers on that side to 
the ** on position, thus closing the main circuit. Air pressure 
is also admitted to the cylinder which operates the rheostat 
arm by means of a double-piston valve, which is linked up to 
the starting lever, and shown in the illustration. The rack is 
then pulled downwards with a slow uniform motion, and the 
resistance gradually cut out of the armature circuit. In 
stopping. the lever on its return movement trips the lower 
trigger in the slot, and mechanically knocks off the hold-on 
catches of the two circuit breakers, thus breaking the cirouit 
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with the segments vertical in a fixed position : an arm carrying 
carbon brushes mounted on a vertical axis is moved round the 
commutator by means of a rack and pinion, and in rotating 
cuts out the resistance gradually segment by segment. The 
resistance consists of cast-iron V-shaped strips bolted between 
the commutator arms, and easily removable should a burn out 
occur. The rack, which gears with the pinion keyed on the 
movable brush arm, is operated by air pressure, the air cylinder 
being shown on the right-hand side of the circuit breakers 
below the commutator. А vacuum dash-pot cylinder, not 
«shown in the illustration, is fixed in tandem with the pressure 
cylinder, and controls the rate of movement of the piston, and 
provides an easy means of adjustment of the length of time 
which it is desired to elapse for the cutting out of the resistance. 


| 1t also first moves the bell-crank lever connected to the valve 


rod of the pressure cylinder and admits the compressed air to 
the bottom end of the cylinder, which then returns the moving 
arm of the rheostat quickly to the starting position, inserting 
all the resistance in the armature circuit. 

It will be observed that there is other gearing in connection 
with this air-pressure cylinder, the action of which is as follows. 
There is а toothed quadrant also gearing with another pinion 
on the rheostat arm. "This quadrant is connected by a rod to 
the connecting rod between the starting lever and the bell-crank 
lever which operates the valve. As the rheostat arm rotates, 
the quadrant. is moved ina downward direction, which pushes 
the connecting link closer to the fulerum of the bell-crank lever. 
which is slotted for this purpose. Having moved the connecting 
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it back into the tail slot, which opens a valve to admit com- 
pressed air to the brake cylinders. Should anything fail in this 


rod closer to the centre, it is evident that a small backward 
movement of the starting lever will not only move the valve to 
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valve gear, a treadle is provided in connection with another 
valve and air-pressure supply. There are also emergency hand 
and foot brakes should the compressed air supply fail. In 


the off position, but will open the valve to admit air pressure 
to the bottom side of the piston. In this way the engineman 
can control the speed of winding when approaching the end of 
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Fig. 5. 


each wind, as he can insert as much resistance as required in | addition to this, should he overwind from any cause, the brakes 
the armature circuit. Having moved the starting lever to the | are put on automatically by the winding drums themselves 
“off” position, the operator can jamb on the brakes by pulling ! tripping a heavy weighted lever. We were informed that a 


device had also been arranged for short-circuiting the armatures 
and series windings on themselves to give braking effect, but I 
am not quite sure whether this is actually installed at present. 

The мг pressure referred to is supplied by a compressor, 
driven by an induction motor in the winding-engine house. 
‘The compressor is of great size, and supplies compressed air 
for rock drills and other purposes in the mine at 75lb. per 
-juare inch. The gear shown in Fig. 2, on the left-hand side 
ef the motor, is for operating the friction-clutch mechanism, 
when required, through the hollow shaft of the winding drum. 
Men are sent down and brought to bank by a separate winding 
xear driven by an induction motor. This calls for no special 
description. There is also in the winding-engine room a 100-kw. 


Fic. 6. 


Invtor-generator for supplying direct current at 500 volts for the 
use of the inine locomotives. 

One feature which rather strikes one in approaching the mine 
is the great. distance between the shaft and the winding-engine 
house--abeut 110 yards. This, we were informed, is the usual 
German practice, and the Swedish engineers have apparently 
copied them in this respect. Another feature is the great height 
of the pit-head gear, which is about 130ft. from ground level. 
The speed of winding is arranged for a mean speed of 10ft. per 
scond for а shaft depth up to about 900ft. When the shaft 
reaches yreater depths the motors will be put in parallel and 
this mean speed doubled. The normal load in the cage 
bucket is five tons of material, but it may be anything up to 
75 tons, owing to the variation in the weight of a given 
bulk of material, depending on the proportions of iron ore and 
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stone, etc. The bucket and the unbalanced weight of rope 


bring this up to a maximum load of 10 tons, upon which 
ealculations have been based. The time for acceleration is 
about 10 seconds, and the current reaches a maximum of about 
1.500 amperes for a few seconds, about one-half of which is 
supplied by the battery. I regret I am not ina position to give 
any more definite electrical figures, but the time at our disposal 
was very short, and the winding-engine house is situated at 
some considerable distance from the battery and motor-generator 
room, so that definite readings were not obtainable. "There are 
some curves published in a paper read by Mr. Nordenstrom 
before a Swedish engineering society, but they were taken 
before the plant was in full operation, and probably do not 
apply to the conditions obtaining during our visit. 

ere are three electric locomotives employed in the mine. 
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Each is equipped with two motors, and capable of exerting a 
draw-bar pui of 6001Ь. at à speed of 74 miles per hour. "The 
tubs weigh about 6cwt., and carry a load of 2) to 35 tons. 
They are usually made up in sets of about eight, but occasionally 
the locos. haul sets of 15 tubs. The current at 500 volts is 
collected from overhead wires supported on insulators spaced 
about 13ft. apart, the rails, which are, of course, bonded, 
serving as the return. Siemens pattern bow collectors are 
fitted on the locos., there being two on each, one for each direc- 
tion, the leading one being always out of contact. In tle 
limited space in underground roads there is, of course, insufli- 
cient room to reverse the collector when the direction of travel 


is reversed, hence the use of the two bows. "There are earthed 
guard wires run alongside the trolley wires, to minimise the 
danger of the miners getting а shock from accidentally touching 
the live wires with rock drills or anything else they may be 
carrying on their shoulders. In addition to the three loco- 
motives, there are several little portable hauling engines, 
mounted on trucks, each consisting of a motor coupled to a 
drum on which a wire rope is coiled. These are used for draw- 
ing tubs out of galleries extending beyond the main roads, and 
which are not equipped for the electric locomotives. The mine 
is well lighted with electric lamps. I noticed that the shaft 
signals are still given with the БМ biene mechanical rappers 
and ropes, and on remarking this to Mr. Nordenstrom he 
laughed, and said that he had some electric signalling apparatus 
on order. 


KILOWATTS. 


I regret that I have not been able to present this short paper 
in a technical way more suited to this Institution, but, as I 
remarked previously, we were only at the mine for part of one 
day, and, further, the notice given me to get the paper written 
and printed in time for this meeting was very limited, and I 
must beg you to excuse my shortcomings. I don't think there 
will be much in such a paper to raise a discussion, but if there 
are any points on which I am able to give further information, 
I shall be most happy to do so. 

Although not strictly bearing on the subject of the paper, if 
time permits, perhaps the following short notes may be of 
interest. The mining company have built a fine private hotel 
for the residence and accommodation of their staff and visitors. 
This is situated in a picturesque position on the hillside above 
the quarries, and where we enjoyed a most excellent dinner, 
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The company have also built and equipped a training school for 
the daughters of the miners, where they are taught all kinds of 
housework, washing, sewing, and, last, but not least, cooking. 
As they have to cook a dinner every day for themselves, under 
the supervision of a competent mistress, they have excellent 
opportunities to judge the results of their efforts. Some 30 or 
40 girls are always being instructed there, and it is a privilege 
highly appreciated and sought after. It would be a good thing 
if the future wives of workmen in this country had similar 
. instruction. 

There is also an illustration (Fig. 6) of a pyramidal-shaped 
wooden structure, which you may be somewhat surprised to hear 
is a blast furnace. All of us in the electrical engineering pro- 
fession are familiar with the term“ Swedish charcoal iron," which 
4 few years back was always Specified for armature core plates. 
High-permeability mild steel has now entirely taken the place 
of this material in dynamo and motor construction, and I for 
one thought there was no such material manufactured now. 
However, one sees these blast furnaces dotted about all over 
Sweden in the iron ore districts, and though, owing to the small 
scale pn which the numerous small firms carry out this charcoal 
smelting, they cannot compete in price with mild steel made by 
modern processes, а considerable amount of charcoal iron is still 

roduced and used for converting into crucible steel. These 
jlast furnaces are always enclosed in these curious-looking 
wooden structures to enable the men to work under more 
comfortable conditions in the intense cold which they experience 
during the winter. It is somewhat startling at first sight to 
see the furnace flames pouring out of the top of a wooden 
house. 

The short visit I recently paid to Sweden in company with 
Mr. J. H. Holmes was of great interest to us both. Electrical 
undertakings have developed in a very marked degree, largely 
due to the abundant supply of water power, апа transmission 
plants are to be met with on all sides at working voltages of 
from 8,000 to 25,000 volts. One comes across curious mixtures 
of old and modern methods side by side almost. For instance, 
at Grangesberg there isan interesting example of transmission of 
power from a waterwheel toa pump, about three-quarters of a mile 
distant, I should say, by means of wooden rods, supported from 
wooden posts by wrought-iron ties or links, so arranged as to 
allow of the wooden rods reciprocating. These wooden rods 
act ав connecting rods between the cranks on the waterwheel 
shaft and the beam of the pump. We were told that in at least 
one case where the owners of one of these antiquated trans- 
mission of power plants had decided to install an electric motor 
to drive his pump or whatever it was, he insisted on gearing it 
up to the old waterwheel and retaining the mile or more of 
connecting rods, instead of putting it at the other end, where 
the power was required! One sees, too, many examples of 
transmission of power from waterwheels by means of wire ropes 
to quite long distances. The electrical schemes, however, are 
admirable, and great credit is due to the Swedish engineers for 
the way in which they have taken advantage of the natural 
resources of this country. 

If these notes have been of any interest to you to-night, I 
shall feel amply repaid for any small amount of work their 
preparation has entailed. 


INVESTIGATIONS ON LIGHT STANDARDS AND 
THE PRESENT CONDITION OF THE HIGH- 
VOLTAGE GLOW LAMP.* 


Being an Account of Tests made at the National Physical 
Laboratory. 


BY CLIFFORD C. PATERSON, ASSOCIATE MEMBER. 
(Continued from page 196.) 


[Initial Rating. — Under the first test, limits are defined 
within which the candle-power, watts, and efficiency should 
fall, a percentage of the lamps being selected from a consign- 
ment for this inspection. It is the present custom of many supply 
companies who provide their consumers with lamps, to measure 
the candle-power and watts of all the glow lamps they purchase. 
The practice is adinittedly very laborious, and it is the author's 
opinion that in carrying out these tests the buyer is relieving 
the manufacturer of work which should be thoroughly done 
before the lumps leave the factory. If they have been carefully 
and properly tested first, it should only be necessary to check 
over a limited number of lamps from a consignment, and, if 
they are not satisfactory, to return them to the works for 
re-inspection, in order that wrongly rated lamps may be weeded 
out. 

The Engineering Standards Committee has kindly given the 
author permission to publish the results of some tests which 
have been carried out for them at the National Physical 
Laboratory on 120 high-voltage glow lamps. These were made 
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by 10 British makers and were bought over the counter in the 
ordinary way. The Sub-Committee on Physical Standards, which 
has drawn up the specification for glow lamps, wished to know 
the grade of the filament, and the kind of uniformity, to be 
expected at the present time in lamps supplied to chance pur- 
chasers. The type of lamp chosen was for 16 c.p. at 200 volts. 
The lamps were tested for mean horizontal candle-power and 
watts at the marked voltage, and the results plotted in the 
usual way on target diagrams. These areshown in Fig. 13, and 
plainly illustrate the fact that there is room for great advance 
by the makers in the uniform rating of their lamps. In Fig. 14 
are shown sets said to be typical of American lamps. The 
diagrams are from the Proceedings of the American Institute of 
Electrical Engineers, vol. xxiv., 1905. That on the left-hand side 
shows a set of American Edison 200-volt lamps bought on the 
open market, and tested by Mr. F. C. Bailey. That on the 
right-hand side shows a set of 110-volt lamps tested by 
the New York Electrical Testing Laboratories, who give this 
diagram as a fair sample of good American practice. The limits 
shown on these diagrams are those within which lamps must 
fall in order to meet the requirements of the American markets, 
whilst those shown by the six-sided figure in the centre of each 
diagram for the English lamps are the individual limits which 
would beallowed by the Standards Committee's specification for 
5˙8-watt lamps. The large circle in the centre of each diagram 
represents the mean of all the lamps. A cursory inspection and 
comparison of the diagrams in Figs. 15 and 14 bring out many 
points of interest regarding the uniform rating of lamps. In 
batch 7 the candle-power (nominally 16) varies, not unevenly, 
over a range from 11 to 18, the corresponding efficiencies being 
from 5:2 to 5:4 watts per candle, and the ** useful life " * at the 
marked voltage varying. probably. from 2,500 hours in the 
case of the ineflicient lamp to 250 in the case of the efficient 
one. In group 2, on the contrary, although the candle-power 
is uniformly low, the limits are within 15 and 15 candles, and 
the useful life at the marked voltage would lie, approximately. 
between the narrow limits of 540 and 650 hours. The extreme 
values of candle-power, watts per candle, and life for each batch 
are given in Table III. It must be admitted that these wide 
variations leave much to be desired. 


Tase III. 

Column 3. 
Watts per 
candle-power 
(extreme values). 


Column 2. Column 4. 


Mean horizontal 
candle-power 
(extreme values). 


Column 1. 


Make of lamp 
(sec Fig. 13). 


Batch. 


Probable life. * 


I Goss 16˙1 to 215 3°04 to 57/5  ...... 45 to 130 
Д5 ыз 15`1 to 14:8 ...... 5'85 to 419 ...... 540 to 650 
ТТУ 15'2 to 178 5°56 to 5'90__...... 550 to 660 
„ 14:1t0 170 3°72 to 4:26 ...... 470 to 1,040 
D. аак 12:9 to 20 ..... 5`15 to 5:02  ...... 16 to 1,170 
R 12:1 to 184 ...... 5:20 to 465 156 to 1. 120 
To нах 11:0to187 ..... 5:44 to 5'21 ...... 250 to 2,500 
|: NON 15˙5 to 1949 . 5'12 to 576 ...... 180 to 540 
N 15:0to161 ...... 3°35 to 425 ...... 190 to 790 
112 15˙1 to 180 .... 5˙24 to 428 100 to 820 


* The values given in column 4 are deduced from the curve shown 
in Fig. 17. 


It is rightly urged in extenuation of this condition of things 
that the very unequal grading of supply voltages in this 
country renders it impossible for makers to supply lamps at а 
reasonable price which shall fall within the same narrow limits 
that are imposed under the American system. It is not possible 
in lamp manufacture to predict, even within fairly wide limits, 
what will be the voltage at which a lamp will give a certain 
candle-power and consume a specified number of watts per 
candle. There must, therefore, of necessity be a considerable 
nuniber of lamps which would be more suitable for, say, 215, 
and others for 225 volts, which are, nevertheless, rated for 220 
volts, because of the small demand for lamps for the odd 
pressures, and the natural desire to keep down the number of 
outfalls to a minimum. But even taking this into consideration, 
the fact that some English makers are able to turn out à much 
more uniform product than others shows that improvement 
would be possible if the large buyers of lamps insisted on having 
them supplied to specification and took proper steps to see that 
they did not fall short of the guarantees. 

The author does not propose to enlarge here on the question 
of the grading of supply voltages, a subject which has been 
raised lately by Mr. G. Wilkinson and Sir William Preece, and 
discussed at length in the technical papers. He merely points 
out what the grading of voltages and the enforcement of a rigid 
glow lamp specification has done for the American consumer, 
and some of the consequences which must follow froin adopting 
a similar practice in this country. The fact that voltages in 


* By useful life“ is meant, here, the time run before the candle- 
power has fallen to 80 per cent. of its initial value. In view of the 
fact that lamps tested for life under the Standards Committee’s 
specification are those which are, initially, very near the standard 
candle-power, useful life“ in this specification is defined as the time 
run before the candle-power has fallen to 80 per cent. of its /in 
value. 
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Life Test. —The question of a satisfactory life teat for glow 
lamps is naturally one of much greater difficulty than that for 
initial rating; yet the maintenance of candle-power on life 


this country are so unevenly balanced has made necessary the 
setting of much wider limits than in America, and the lack both 
of a comprehensive specification and of the means of enforcing 
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Fig. 13. If the American + and — limit be applied to the | from a lamp is the chief point about which information is 
average of each batch of these ee lamps shown in Fig. 13, | required when buying lamps. The diagrams shown in Figs. 15 


tt has produced the state of affairs shown by the diagrams in | or, in other words, the number of useful candle-hours obtained 
shout 45 per cent. of them would be rejected, whilst if they are апа 16 illustrate the state of things at the present day in this 


Fio. 14—Average Life Curves for Nominal 200.volt 16-c p. Glow T amps hy Ten B itish Makers. Run at 58 Watts per Candle (initial). 


spplied on the assumption that the average candle-power is to ` country as regards the performance of glow lamps on life test. 
һе 16, there would only be 35 per cent. of the lamps which | Six out of each make of lamp shown in Fig. 15, which came 
would pass the test. Even the wider limits specitied by the | nearest the mean, were selected for life test, and run under 
Engineering Standards Committee would, under these circum. | identical conditions. The lamps were set "р on the racks, and 
~tances, exclude 40 per cent of all the lamps. the voltage on each was so adjusted that the watts per candle 
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‘at the commencement of its life were exactly 3:8. The test 
: was considered at an end when the candle-power of the lamps 
had fallen to 80 per cent. of the initial value. Fig. 15 shows the 
performance on life test of individual lamps, and Fig. 16 the 
average of each set, candle-power in these diagrams being 
plotted as ordinates, and hours run on life test as 
&bscisse. The useful life obtained from the different groups 
will be seen to vary between the limits of 150 and 550 hours. 
In view of the great difference in quality which these results 
show to exist between different makes of filament, the desir- 
ability of some form of life test becomes apparent, in order to 
prove the reality of lamp guarantees. 


(To be continued. ) 


THE COLSTON ACCUMULATOR. 


The accompanying block shows the details of the Colston 
accumulator manufactured by Messrs. Parfitt, Webber, and 
Co., of Bristol, for motorcar ignition purposes and for 
medical coils. The accumulator is designed to resist 
vibration and to give a heavy electrical output in propor- 
tion to strength, weight, and size. The makers claim that 
it will be found after a trial with the use of these cells 
that, owing to the methods adopted in holding the plates 


Negative Plates 
Special Stopper. 


in position, they are perfectly free to expand and contract 
from electro-chemical effects. At the same time, they are 
less liable to short-circuiting than is usual with other types. 
By the use of plates of high capacity and of a substantial 
pattern, the costly wear and tear usually experienced is 
reduced. The method adopted to prevent spilling of the 
acid by the use of a special type of ground stopper, manu- 
factured in celluloid, has proved, after trial on the cells, to 
be the best. The use of substantial electrical connections 
to the plates will also be appreciated by those who have 
experienced the trouble usually found after the use of other 
types of cells. 
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THE ‘ROYAL OBSERVATORY AND THE LONDON 
COUNTY COUNCIL POWER-HOUSE, GREENWICH. 


A special committee was appointed by the Admiralty 
last summer to inquire into the working of the London 
County Council's electricity generating station at Green- 
wich in relation to the Royal Observatory. The special 
committee consisted of Lord Rosse (representing the 
Royal Observatory), Prof. J. A. Ewing (representing 
the Admiralty), and Sir Benjamin Baker (representing 
the Council). This special committee have now issued 
their report upon the matter. The conclusions arrived 


at by the special committce, after an exhaustive 
inquiry, are contained in the following recommenda- 
tions, in which are suggested certain modifications in 
the arrangements at the generating station, and as to the 
manner and times at which the first portion of this station 
shall be worked, so as to avoid any possible interference 
with the work of the observatory: “(a) The question, 
both as regards effects of vibration and obstruction 
through chimneys or discharge from chimneys, to be 
further reviewed after, say, two years, by which time 
experience should be obtained with the second portion of 
the station at work; (b) the generating plant for the 
second portion to be turbines which, as well as the 
dynamos, must be of a perfectly balanced type, such as has 
been proved by trial not to cause vibration; (c) an under- 
taking to be obtained that when the plant in the second 
portion is available for use, the reciprocating engines of the 
first portion shall not in ordinary circumstances be used 
after 10 p.m., and their use shall be restricted as far as 
possible after 8.30 p.m.: (d) the two chimneys of the 
second portion, at present incomplete, to be not higher 
than 204ft. above Ordnance datum; (e) the discharge of 
gases both from these and from the existing chimneys not 
to be materially hotter than the discharge is now from the 


erer APE 
тщ ыла ann -LL : 
БИН ЕНЕГЕ 
Sag ELT 1 тюу», - 
a — — Ru 22 "€ ‘ 
Nut, . 2 I. 
1 АЕ 
E ш oe a 
^; 588825 
К LUDUM 
+ "HII 
a MIN. 
FUTE 
Заары 
P 1283 
T T is 
Anke * ‚ 


Positive Plate. 


Celluloid Case. 
Special Separator. 


existing chimneys namely, about 250deg. F.; (f) no 
further extension of the station to be made beyond the 
20,000 kw. now contemplated in the equipment of the 
second portion." 

Commenting on this report the Highways Committee 
say: We think that the Council will desire to co-operate 
with the Admiralty as far as possible on the lines 
suggested by the special committee, but as regards certain 
details of the proposals we think it may be desirable to 
make some slight modifications, while, at the same time, 
securing the objects aimed at by the special committee in 
making their recommendations. We are advised that tbe 
difficulty with regard to the erection of the second two 
chimneys to their full height of 271:88ft. above Ordnance 
datum would be met if one of them were carried to the 
same height as the existing chimneys, and if the other, 
which is on the meridian of the altazimuth, were con- 
structed to a less height, so as not to interfere with 
the observations on that meridian. This continuation 
upwards of one of the chimneys would have the 
additional advantage of minimising any possible inter- 
ference with observations by the hot gases from the 
other chimney. Moreover, we think, that, as regards 
the arrangements for the working of the reciprocating 
engines, it may be practicable to establish means of com- 
munication between the observatory and the Greenwich 
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generating station so that the Astronomer Royal and his 
Assistants may communicate with the Councils officials 
whenever it is proposed to take observations, in order that 
the working of the machinery may be modified to meet the 
requirements of the observatory. We do not, however, 
anticipate that there will be any difficulty in arriving at а 
&atistactory arrangement with the Admiralty on these 
matters, and we shall, in the construction of the second 
portion of the station, pay every attention to the desir- 
ability of making such arrangements as will reduce to a 
minimum any possible interference with the work of the 
К oval Observatory. The question of any additional expen- 
diture which may be involved as a result of the report of 
the special committee, and as to the manner in which it 
aball be borne, will, of course, require consideration, and 
we will, if necessary, report later on this point.” 


WEST HAM STAFF DINNER. 


The first annual dinner of the staff of the West Ham 
Corporation. Electricity Supply Department was held on 
Saturday last at Liverpool-street Hotel. Mr. A. Hugh 
Neabrook took the chair, and was supported by the mayor 
(Alderman Spratt) and the chairman of the Electricity 
Committee (Alderman Littler). There was a good gather- 
ing of the statt, and amongst the visitors we noticed Mr. 
H. E. Blain, of the tramway department, Mr. J. R. Bock, 
late electrical engineer to West Ham, Mr. Howard, the 
eiectrical engineer of Barking, ete. The menu, for which 
the Dinner Committee was responsible, is reproduced 
below. Through the kindness of this committee, transla- 
tions of the electrical terms appeared. In the speeches 
after the dinner the toast of “The Mayor and Corporation” 
was given by Mr. F. E. Harkis, who at one time held the 
position of borough treasurer. Не attributed the high 
rates to the unpreccdented development of the borough, and 
claimed that in the end the Corporation work had proved a 
credit to the borough as a whole. Cheap power supply 
fostered trade and attracted new industries to the district. 

The Mayor said that West Ham was the seventh largest 
borough in the kingdom, and although their rates were 
high, their debt was lower than that of anv of the great 
гом пв. Manufacturers were coming to the district because 
of the advantages otlered. 

Alderman LittLER commended the enthusiasm of Mr. 
Seabrook and the influence this had on the staff. А social 
gathering was one of the best auguries for the success of 
the department. It tended to good feeling throughout, 
and be recognised that Mr. Seabrook demanded a heavy 
o;tput over long hours from his men as from machinery. 
Mr. Seabrook was the tifth to hold the position of engineer, 
aud when he took charge the department had a heavy 
cap.tal outlay, due to bis predecessors. At the present 
moment they were assured of a fair return on this, due to 
the commercial policy of Mr. Seabrook. It was essential 
today that those in charge of such undertakings should be 
eficient commercial men as well as engineers. They now 
supplied current to Silvertown, where such a large power 
load was to be obtained. This was the district which 
attracted the power companies. They would fight to the 
last against any ill-considered bulk supply scheme being 
Inaugurated to take away this fat load and leave them to 
suppiy the rest of the district. He called on the staff to 
continue to give their loyal and undivided support to their 
chief. 

Mr. A. H. SEABROOK, replying for the staff, attributed 
tbe success attained to the confidence. given them by their 
committee. Etficieney could only be obtained by recognis- 
Ing that they had something to sell, and were not “little 
tin goda on wheels." He wished the staff to believe that 
being chief of such a department was not all pleasure, 
as the consumers visited all their real and supposed 
grievances on bim. Speaking of the individual members 
of the staff, he commended the station engineer, Mr. 
Masters, for the way in which he had kept the station 
going during the change over from single phase to two 
dang Engines, turbiues, and a variety of alternators had 


ad to be worked in parallel and all emergencios met with 
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temporary gear. This had been done without a hitch, and 
was a credit to the whole of the station staff. Mr. Hunt 
had carried out the conversion work on the mains from 
single to two phase, which had to be done without inter- 
fering with the service. "The slightest mistake would have 
been disastrous, and the work had been carried through 
without any mishaps. They were sorry that Mr. Hunt 
was leaving them, but pleased that he was improving his 
position. Due to the efforts of the publicity and sales 
department, their day load had been increased 300 per 
cent. The office staff, which was responsible for records 
of costs, had done good work, and the meter department 
was, perhaps, one of the most important. In conclusion, 
he alluded to the sound commercial advice he always 
received from the chairman, and to the work of Mr. J. 
Eustace, the deputy engineer. Without his assistance 
half the work accomplished would not have been carried 
through. 

Mr. Bock, replving for the visitors, advocated higher 
salaries all round in order that efficient men might be 
retained. His sentiments were fully appreciated by those 
present. 

During the course of the evening а good musical pro- 
gramme was interspersed amongst the speeches, and the 
majority of the items were provided by the members of 
the staff. The dinner is likely to become an annual one. 
The general impression we received is that the West Ham 
electricity department owes its success to good organisa- 
tion, and that the members of the staff are as efficient in 
recreation as in business. 

MENU, 
Soups. 
SiNGLE-PonE Swrrcg (Clear Ox Tail). 
Syxcoronovs (Tomato). 
| Fish. 
TURBO(T). PoLYPHASE SAUCE. 
(Turbot.) (Hollandaise Sauce.) 
Boney (S)tators (Boiled Potatoes). 
Joints. 
Roast Mary. BarrER(v) PUDDING. 
(Roast Beef.) (Yorkshire Pudding.) 
Roast Exp Connection (Roast Haunch of Mutton). 
Sports (Sprouts). CARBONS (Chateaux Potacoes, 
Roast. 


Roast RELAY AND AMMETERS. 
(Roast Chicken and Ham.) 


SALA(D)MONIAC (Salad). 
Sweels. 
TRANSFORMER Puppine (College Pudding). 
Boos(r)ER JELLIES (Wine Jellies). 


Сомросхр (Cheese). STEP-UP SALARY (Celery). 
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APPOINTMENTS VACANT. 


Assistant Electrical Engineer, Rangoon Electric Tramways and 
Supply Co. Particulars from J. W. Dartwood and Co., 14, Dale- 
street, Liverpool. 

Aro Lamp Trimmer. Wages, 30s. per week. Applications to 
Engineer and Manager, 27, Osborn.street, Whitechapel, E. See 
advertisement in last issue. 

Resident Electrical Engineer, Oban. 


Salary, £150. Applica- 
tions to the Town Clerk. 


THE ELECTRICAL ENGINEERS, R.E. (VOLS.). 


Orders for week ending Friday, Feb. 23. 


MONpax, FER. 18. —' A" Coy.—Recruits’ infantry drill, 6 p.m. 
Technical instruction, 7 p.m. 


ТсЕхрАҮ, Fes. 19.—‘ B " Coy.—Recruits’ infantry drill 6 p.m. 
Technical instruction, 7 p.m. 


WEDNESDAY, FER. 20.—‘‘ A" Badge examination. 
Tuurspay, Fes. 21.—** С” Coy.—Technical instruction, 7 p.m. 


Fripay, FEB. 22. —' D” Coy.—Reeruits' infantry drill, 6 p.m. 
Technical instruction, 7 p.m. 


Sarunbev, Fes, 25. —Weck-end training at Tilbury for '* В” Coy. 
WiLrFEib C. DUMBLE, 
Captain R.E. and Adjt. E. E. R. E. (Vols.). 
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MOTOR OMNIBUSES. 


The prophet is always without honour in his own 
country. Our prophecies during the period of our 
existence have been many and varied—the most important 
have fructified into fact. Just now our concern is with 
locomotion. Years ago we pointed out the competition 
foreshadowed to local traffic on railways, and suggested 
that the local authorities should prevent the competition 
by assuming the aggressive. Well, they realise now what 
such competition means, and what it will become. Too 
late, we think, some of them are starting to put their 
house in order. Similar pronouncements have been made 
concerning flexible machines, such as motor 'buses, and 
inflexible machines, such as tramcars. The past two years 
have shown how real this competition will be. Lord 
Montagu in his paper to the Society of Arts on Wednesday 
last summarises the position. We аге not very much con- 
cerned with some of the comparisons, as they are absolutely 
valueless. It is no use talking about receipts declining, or 
amount in aid of rates diminishing, without further informa- 
tion and admissions. The London County Council tramway 
system is not carried on as an ordinary trading concern, 
and never has been so carried on. In such cases fares are 
not imposed to the full, and the users get the benefit a 
benefit which does not appear in a balance-sheet. We shall 
pass this topic, and go to one upon which we are in accord 
with Lord Montagu. He says, “ Taking a broad view, for 
the time being at any rate, there will be enough traffic 
in London and other large towns to occupy all and every 
possible means of conveyance.” Let us accept this 
view, so that, unless the controlling authorities are too 
stupid and increase their systems, whether flexible or 
inflexible, too far, there is room for both. There is no 
doubt each possesses advantages which the other does 
not. The all-important point with motor omnibuses just 
now is cost of working and maintenance. Noise, jerking, 
vibration, skidding, stinking, are intolerable evils belonging 
to the initial vehicles. These will be overcome, and in 
order to get the best working the street surfaces will 
have to be considerably modified. For similar good 
reasons to those above in regard to comparisons, we 
cannot accept the figures referring to running costs as 
of any particular value. It is agreed that almost all 
these early "buses were not constructed or designed 
as are the later ones, and the upkeep cost of a badly 
designed and constructed machine is altogether different 
from that of the proper machine. “As to the future, 
there are some who think that electrically-propelled ‘buses 
operated by means of accumulators will eventually super- 
sede other systems of propulsion.” Further on in the 
lecture, reference is made to a mixed system, partly petrol, 
partly electric. Eventually is a good word, soothing 
and expressive, and it ratber takes our fancy. Why! 
A considerable experience has shown that initial cost 
is not everything, but that often maintenance is the 
chief factor, and, adding comfort and convenience, will 
be the prevailing factor. Take it that the present 
vehicles have proved the value of such a form of 
traction, the future form to prevail will be that form 
which complies most with economical working and main- 
tenance, with comfort, cleanliness, and convenience. The 
promoters of the electrobus are sanguine, after lengthy 
experiments, that they have achieved a distinct advance 
in bus traction. There will possibly be an early oppor- 
tunity of testing their views, and assuming, as we have 
every reason to do, that mechanical flexible traction has 
come to stay, the new developments with more periect 
petrol-engined and electrically-equipped vehicles will be 
watched with interest. 
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THE NORTH MAGNETIC POLE. 


The Royal Geographical Society was favoured on 
Monday evening last with a description from Captain 
Roald Amundsen of his Arctic voyage. The paper, 
entitled "To the North Magnetic Pole and through the 
North-West Passage,” gave an account of a long-continued 
research under most trying conditions. The object of the 
voyage was to penctrate with a small vessel and a few 
companions into the regions around the earth’s north 
magnetic pole, and by a series of accurate observations, 
extending over a period of two years, to relocate the pole 
observed by Sir James Ross in 1831. This was the chief 
object of the expedition. It was, furthermore, Captain 
AmunJsen’s intention to attempt to sail through the 
North West Passage, this being a problem which for 
centuries had defied the most persistent efforts. The 
success in both these endeavours has been attained, 
due to the pluck and perseverance of the leader and 
his small crew of seven. The little vessel used was 
of only forty-seven tons register, but the equipment 
was as perfect as science could provide. The expedi- 
tion left Christiania Fiord in June, 1903, and reached 
the point in King William Land at which the observatory 
was constructed in September. "Then followed twenty-one 
months of regular magnetic and meteorological work, from 
which most valuable records have been obtained. The 
point named Gjóa Harbour was so near to the magnetic 
north, that the inclination of the magnet was about 
89deg. From this point many excursions were made 
through adjacent parts of the country and to Boothia 
Felix. The net result of the expedition from the 
magnetic survey point of view is a proof that the true 
ma,netic pole is not fixed and immovable, but subject 
to continual changes, as had been expected. The value of 
the records of these variations in position cannot be over- 
estimated, and will not be fully known until much work has 
been doneon them. Thus, from the Geographical Journal we 
learn that the records of the expedition comprise fifty-seven 
packages of magnetic observations in duplicate, thirteen 
tin boxes containing sheets of photographic magnetic 
curvea, twenty journals in which have been noted 
meteorological observations (one journal being devoted 
entirely to the aurora borealis), and four packages of 
astronomical observations. These records include those 
secured during the third winter, spent off the mouth of 
the Mackenzie River, as well as those obtained on King 
William Land. All the magnetic observations are said to 
be as complete and correct as if they had been taken at 
any of the great European observatories. The photographic 
curves have been developed and found to be in good 
condition, and there is every reason to hope that when 
the results. have been worked out and examined— 
a task which will take some time — the anticipations 
a& to their value will be fully realised. The return 
of the  'Gjóa" through the North-West Passage 
formed a new record, and was a fitting termination of 
the adventurous voyage. This was not concluded 
witbout loss of life as Mr. G. J. Wük, who was 
responsible for the magnetic observations, died in March 
last. We are all proud of the success of Captain 
Amundsen, who has thus completed work commenced 
by Englishmen whose names are historic. Dr. Nansen 
properly attributes this success to the fact that the 
expedition was well thought out and prepared. To this 
forethought, which enabled scientific records to be regularly 
taken, the expedition owes its success, and also to the 
experience and energy of its leader. Thus the numerous 
instrumente required for the magnetic and other observa- 
tions were chosen with great care, and after consultation 
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with experts. The members of the expedition were also 
fully instructed in the use of these instruments by a pre- 
liminary training before leaving. The general equipment 
of the *Gjóa " was also chosen after consultation with 
Dr. Nansen, so that nothing was left to chance. 


DIRECT-CURRENT TURBO-GENERATORS. 


“То the victor the spoils " applies to engineering as well 
as to any other branch of commercial life. The spoils 
which interest us in the Belfast fight are the direct-current 
generators, and they were the point around which the 
battle raged. The turbine would have been accepted 
without «question had alternate-current generators been 
required. In this case the sub-contract for the electrical 
plant goes to Messrs. Brown-Boveri, of Baden, because they 
have successfully overcome the difficulties of designing large 
direct-current generators running at the high speeds at 
which steam-turbines work. The victory of the designer 
over the commutating troubles has not been an easy one, as 
many of our English manufacturers can testify. Still, there 
is much to learn from failures, and we know that there are 
several firms in this country who are now completing 
machines which are expected to hold such orders in the 
future. Messrs. Brown-Boveri’s work in this field has 
again shown that they are true pioneers in electrical 
progress, and as such we congratulate them on the result. 
of the Belfast fight. 


CORRESPONDENCE. 


% One man s word is no man’s word, 
Justice needs that both be heard." 


THE CRAMP NEUTRALISED REPULSION MOTOR. 


SIR,—I have no doubt, as Mr. Cramp says in his letter 
in your issue of Feb. 8, that the meeting at which he read 
his paper was well advertised, but that is beside the point. 
The mis-statement of which I have convicted Mr. Cramp, 
and which is so strongly personal, was not advertised, nor 
was an advance copy of the papersent to me. Му address 
is not kept secret, and is, for instance, given in the list of 
members of the Institution of Electrical Engineers dated 
Aug. 51, 1906. The postal arrangements in this country 
ure also sufficiently reliable to ensure the delivery in 
London of a letter posted in Manchester. The simple fact 
of knowing that Mr. Cramp was going to read a paper was 
hardly likely to induce me to journey to Manchester for 
the auspicious occasion. Had Mr. Cramp not introduced 
the personal element into his Institution paper he would 
not have found it in my last letter. In any case, I am still 
waiting for an explanation of his gross mis-statement. 

I have shown at the time that Mr Cramps diagram in 
the Electrical Reriew of May 11, 1906, was wrong. ‘The circle 
diagram in the Manchester paper applies to a series conduc- 
tion machine, and has no reference to the shunt conduction 
machine under discussion. It is quite easy for Mr. Cramp 
to satisfy me. Let him either prove that my contentions 
are incorrect or give unequivocal results of tests tc show 
that the claims so boldly put forward, for instance, in the 
last table of his paper are justified and fulfilled. If our 
difference is reduced to a question of degree, as Mr. Cramp 
now states, then it is because he has altered his views since 
reading his Manchester paper. 

Mr. Cramp has, of course, obtained nothing like the 
ratio g: G = 3:1 of which he speaks. His test, when 
correctly interpreted, only confirms my view that at nc 
load ¢ may be comparatively small, but that & increases 
very rapidly as B is loaded (see my letter of Jan. 21 
under 3). With B on open circuit % = ф,, on load 
фа = pi + $4 where ф, is much greater than $4. Mr. 
Cramp has probably measured m = ¢ with B open, and 
found (a) $' 2 1:8 x 1075; then he measured ¢,, at full load 
and found (4) $,,2 7:8 х 10-5 He then assumed ф to be 
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the same whether B was loaded or not, and subtracting (a) 
from (b) he got ф, =6 х 10-5. The fallacy of this proceeding 
is really too obvious. It is not possible to find ф, hv а 
direct and simple measureinent of % and without taking 
the phase conditions into consideration. An indication of 
{һә values of ф сап, however, be obtained by measuring 
the terminal volts of B with B on open circuit and when 
loaded, whereby it is necessary to keep the armature 
stationary. The drop in volts will indicate the reduction 
of “, and, therefore, the increase of ¢’. 

I notice that Mr. Cramp now discards the neutralising 
winding, N, which formed part of his original scheme ; 
that alone shows that my contentions are correct. The 
neutralising winding improves the power factor, but as 
soon as the latter rises, then the torque per ampere in 
Mr. Cramp’s motor must diminish. N is, therefore, detri- 
mental, as I have stated long ago. It is worth noting in 
this connection that ¢., which is admittedly of the same 
phase as L, can only materially affect the phase of ¢,, if 
ф. is in quadrature with œ. This can only be the case, how- 
ever, when the power factor is unity. Unity power factor 
cannot be obtained without N. Supposing, now, that it 
were possible to increase ¢, sufficiently to make it equal to 
$', then, even if the power factor were unity, m could 
only differ from $ by 45deg. at most. In this motor a 
good power factor is incompatible with a reasonable torque 
per ampere. 

It seems to me incomprehensible how Mr. Cramp could 
have computed the last table of his paper if he is not even 
now able to give approximately correct data of the actual 
performance of his motor. His table is so very misleading 
that I venture to ask you, Nir, for a little more space in 
order to draw attention to the incorrect statements con- 
tained therein. 

The term „compensation coils" probably stands for 
“neutralising winding ”—ż¿ e., a winding neutralising the 
armature ampere turns. In that case the “simple series 
motor" in the first column is what I call the “neutralised 
series conduction motor." 

The only motor I can think of to fit the heading of the 
second column is the same machine as under I., but con- 
nected to the mains through a reducing transformer. 
There is no series conduction machine in which the trans- 
former is embodied in the motor itself. That being so, I 
fail to see why II. should be more difficult to wind than I., 
even if the outside transformer is considered, for a trans- 
former is the easiest possible apparatus to wind for any 
ordinary high voltages. Then why should II not require 
a neutralising winding! Has Mr. Cramp or anybody else 
ever seen an alternate-current motor of fair output for 
weight and with a good power factor, but without a 
neutralising winding? The thing is an impossibility. 
Besides, since II. is the same as I., and if I. requires a 
neutralising winding, why does II. not require one as well? 

I assume that by “repulsion motor” in column 3 is 
meant a “separately excited series induction motor.” 
Since the table takes no account of periodicity, a com- 
parison between I. and III. is difficult, for while I. is 
suitable for low cycles up to, say, 25, III. is suitable for, 
say, 25 to 50 cycles. Then, again, I. is best at a speed 
exceeding the synchronous by, say, 40 per cent., whilst III. 
is best at a speed a trifle above the synchronous. In order 

to get at least some ground of comparison, let us take 
throughout 5J-b.h.p. motors at 25 cycles and compare the 
various motors at full load and at their best speed. Then 
the power factor for I. and II. may he taken at 9 (for 15 
cycles, 95 is nearer the mark); for III. the power factor 
may be taken as 9, or just under. For I. and II. the 
power factor goes on increasing with the speed ; for III. it 
soon begins to drop again. At the speeds we are con- 
sidering commutation is excellent in all three machines, it 
becomes less good in all three as the speed decreases. 

In column 5 Mr. Cramp states that the series 
induetion motor requires no neutralising winding. — This is 
an astounding assertion. It should be well known by now 
that any induction motor is neutralised ipso facto. The 
efliciency is another important factor which is not taken 
into account in Mr. Cramp’s table. The commercial 
efficiency of motors such as I. and III., and under the 
conditions stated, may be taken at 80 per cent, It is no 


use my criticising the iron and copper weight figures, for, 
to judge by one of Mr. Cramp's last letters, he must have 
simply guessed at these items. 

I note that the table in question places on record that 
Mr. Cramp's motor will have a power factor of at least g, 
will eommutate better than a neutralised series conduction 
motor wound for low voltage, and may be operated 
directly from a high-tension supply. Further, that the 
weight of his motor will not exceed that of a correspond- 
ing separately excited series induction motor by more 
than 20 per cent., that it will not require a neutralising 
winding, and will have an efficiency at least equal to that 
of I. and III. 

I say that these conditions will never be fulfilled nor 
even approached by Mr. Cramp's motor. His motor 
cannot stand any comparison whatever with any motor 
now on the market.— Yours, ete., VAL. А. FYNN. 


London, S.E., Feb. 8, 1907. 


WALL BLACKENING. 


Sik,—In reply to your correspondents “ Р. T." and 
„William Smith” on the above subject, I would like to 
say that I have been carefully noting any effects of this 
nature which have come under my observation during 
some months. My observations lead me to conclude, 
without doubt, that /in, has little or nothing to do with 
the “eject?” It must, however, be distinguished between 
the blackening on the ceiling immediately above an incan- 
descent lamp and that which surrounds the cables, con- 
ductors, and fittings of the supply. The effect of heat is 
probably responsible for the former blackening, and it may 
also be observed that it occurs round raised parts of the 
walls or ceilings, such as cornices, etc., in certain places 
due probably to draughts; but there is another case of 
blackening which appears round “live” electrical fittings, 
ete., which it is difficult to account for. 

In an article in the Electrician for April 27, 1900, p. 17, 
Mr. Campbell Swinton states that it is an “electrostatic " 
effect, and that the blackening occurs on the + leads, etc., 
owing to the fact that the -- leads tend to assume earth 
potential. In a further article in the Electrician. for 
Aug. 10, 1900, p. 604, Mr. Baily endorses Mr. Swinton’s 
remarks as to the electrostatic effect, but observes that the 
blackening occurs around the “live” mains on a three-wire 
system i. e., may occur on the + or – mains (outers), but not 
on the neutral. 

My own observations lead me to conclude that there are 
considerations other than electrostatic action which probably 
play a part. For example, I have noticed on certain 
three-wire distribution boards that the + and - fuses 
(outers) are very dusty, while the neutral fuses are clean 
(Mr. Baily’s note). On others I have found the neutral 
dusty and the - clean (Mr. Swinton’s note). On the 
other hand, I have found on a three-wire switchboard 
that the marble close to the - bus bars, ete., is very 
dusty, while that near the + is clean. The switchboard 
referred to shows very remarkable effects. The board 
consists of three marble panels, the centre one being 
supplied by the outers, and the side panels by either side 
of the neutral. Now, on the centre panel the marble in 
proximity to the — bars and contacts is dusty, and on the 
side panels the marble in proximity to the — bars and con- 
tacts is dusty, while that in proximity to the + bars and 
contacts is quite clean. It will be clear that on one of 
the side panels the — must be the neutral, while on the 
other side panel the + must be the neutral, and yet they 
act differently on the two panels, dust appearing round 
the neutral acting as —, but not round the one acting 
as +. The effect in the actual case needs no sense of 
imagination to see it. 

Now, again, Mr. Daily referred to the narrow clean space 
which separates the switches, etc., from the deposited dust, 
and explained the phenomenon by stating that the particles 
of dust which are attracted to the switches, ete., become 
charged, and are then repelled off to the wall just a little 
way from the switch. This effect is present to a remark- 
able degree on the switchboard cited above. In fact, 
some of the contacts show what may be termed a 
“grading.” Most of the switches are D.P. four contacts, 
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The space round the contact connected to the - main is 
verv dusty, that round the + contact is clean, while the 
other two show intermediate effects. The three dirty 
contacts in each case also show the white spaces of 
marble between the contacts and the dirt. (When speaking 
of the - main in the above, I refer to the — of each panel, 
irrespective of whether it be an outer or the neutral ) 
Again, two of the ammeter shunts are on the - mains, 
winle the third is on the +, and all of them are bolted 
right through the board. The marble round the — bolts 
is dusty, and the white rings are distinct, while the marble 
round the + bolts is clean. Now, at the back of the 
board the marble nearest the — bars is very black with 
dust, while that nearest the + bars is extremely clean. 
Again, in cases where the - bar is raised a little from 
the marble the blackening is most intense on the marble 
beneath the bar, but where the bar rests in contact 
with the marble there is the usual clean white space 
surrounding it. 

On another board (a motor-alternator set) with two 
panela, one for continuous current and the other for 
alternating current, I. find the same “effect " on the con- 
tinuous current panel—i r., blackening at the —, buf no 
“eriert on. the alternating-current panel—in fact, it is 
remarkably clean, although it is kept “live” while the con- 
tinuous-current panel is "live." Further, I find that on 
switchhoards which control circuits at about 10 volts 
pe the “eflect” is very much less, there being very 
ittle dust, although the leads to these boards are usually 
very much more heated by the heavy currents used than 
those on the higher-voltage boards. I have not noticed 
any dust around lead-covered cables in contact with the 
walls. 

Now, these observations lead me to conclude that there is 
probably (1) an electrostatic effect, (2) an electric osmosis 
effect, and (3) something els. What this something else 
is, | am not at present prepared to suggest. It may be 
something entirely different from the other two, or it may 
he that the eflects of the other two are moditied by different 
conditions. 

Now, if your former correspondents still hold that it is a 
heat etlect, perhaps they will answer for me the following 
questions: (1) How is it that the “ effect“ is less marked 
on а low-voltage board, say 10 volts! (2) How is it that 
the effect is equally marked on circuits which carry an 
exceedingly small current—as, for example, in the case of 
voltmeter leads! (3) How is it that with two bus bars 
placed vertically, one + and the other -, both without 
joints, and both assuredly carrying the same current, only 
one of the bars shows the **etlect "^? (4) Why is there the 
clean ring round the switch, ete.? (5) Why is the “effect” 
absent on tbe alternating-current board! 

If the atmosphere be as perfectly pure as suggested by 
Mr. Smith, it follows that there will be no deposit of dust, 
whatever be the cause of the effect.’— Yours. etc., 

Manchester, Feb. 4. A. К. MOORE. 


SIR, have been interested in the replies given under 
above heading, and agree with“ P. T.” and * W. Smith " that 
dust is deposited by the heat from lamps and bad contacts, 
bat having noticed similar deposits following the run of wires 
that are not overloaded, and more often on one wire than 
another, I am of opinion that the trouble is largely due to 
the electrical condition of the dust particles, they being 
attracted to the neighbourhood of terminals and wires ot 
opposite polarity to their own. I have noticed, too, when 
experimenting with frictional machines, that dust will 
coliect round discharged rods after being in use a short 
time in a clean place.— Yours, etc., Н. WHITEHEAD. 


Wandsworth, S.W., Feb. 9. 


Strn,—Mr. Smith's letter is interesting as being an 
Ingenious attempt to explain away what is undoubtedly 
an el-rtrical effect by carefully ignoring one form of the 
phenomenon altogether—viz., the collection of dust par- 
ticles on flexibles and other exposed wires. 

I do not mean to say that blackening is never due to 
heating, as it undoubtedly is in the case of hot-water pipes ; 
but in во far as it is noticeable on or round electrical fittings 
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wires, etc., it is undoubtedly due to a static effect. This 
can easily be proved by experiment by fixing a piece of 
ordinary twin flex along a freshly whitewashed wall and 
connect up to middle and outer of an ordinary three-wire 
circuit, and also fix a piece of triple Hex in a similar 
situation, the wire being connected respectively to the two 
outers and middle of a similar three-wire circuit. 

The first pair will gradually aceumulate dust and 
“blackening,” but the “triple length," which is statically 
"neutral," will only accumulate the ordinary amount of 
dust that any stationary object accumulates.— Yours, etc., 

J AARTTY, 


DIJUR BATTERY. 


[At the request of Mr. A Н. Hunt we publish the 
following letter addressed to the Society of Engineers, care 
of Royal United Service Institution, London. | 


GENTLEMEN, —In a reprint of a paper by Mr. Sherard 
Cowper-Coles on “ Recent Storage Battery Improvements," 
read before your society on Nov. 5 last, I find, among 
other things, references to the Bijur battery made by the 
General Storage Company, of New York, which do an 
injustice to the battery, of which I am sure the author 
would not knowingly be guilty. Unless Mr. Cowper-Coles 
has actually found by experience that the defects which he 
speaks of exist in the Dijur battery, I do not think it just 
to bring them forward, since, in my opinion, there is not 
the slightest foundation in fact for such criticism. How- 
ever much the author may feel that such defects are liable 
to occur from the appearance of the Bijur plates, as shown 
in cuts, defects should not be attributed to them which 
they do not possess. 

While I might also criticise the statement that the Bijur 
battery is very similar to the Sperry design, on the ground 
that the Bijur plate was originated considerably before the 
Sperry plate, I do think that a comparison of the Bijur 
with the Sperry or the Morrison is unwise, since the 
differences in construction and action are very great, and 
are best defined by the actual construction and operation 
of the cell, without regard to comparison with other makes. 

The reason that the author assigns for the power 
potential difference of cells at high rates ix also to my 
mind incomplete, and possibly misicading. То ascribe loss 
of pressure at high rates of discharges to a change 1n the 
ratio between the external and internal resistance, is totally 
at variance with my conception of the truth. 

This statement might һе true of primary batteries 
whose internal resistance at high rates may be as much, 
or even more, than the exte.nal resistance. The resistance 
of a storage battery, however, when discharging at what 
is considered a high rate, is a very small quantity compared 
to the external resistance. 

Indeed, the fact that the discharge voltage falls off much 
more rapidly than would correspond with the change in 
ratio between the external and internal resistance shows 
that this has very little to do with the decrease in voltage. 
The same reason might be assigned for the droopiug 
characteristic of a shunt dynamo, but few electrical engineers 
would consider it an adequate explanation. 

Again, the diminution in the voltage caused by the 
decrease of acid strength in the pores of the plate is 
entirely omitted, unless, perhaps, it may be said to be 
covered by the word “polarisation "—an indefinite term 
used to cover all losses of voltage. 

Another point which I think calls for explanation, to 
prevent its general acceptance by battery users, is the 
author's conclusion as to the proper cut-off point for cells 
at various rates of discharge. The authors reasoning is 
logical, and the attempt to fix the cut-off point in this 
manner is a step in the right direction, but this procedure 
involves the knowledge that the most discharged part of the 
material in the cell is in the same condition as the average 
amount of material in the plate. 

While the author's procedure may be correct, so far as 
the average condition of the plate goes, by what process of 
reasoning does Mr. Cowper-Coles know that certain outer 
portions, or perhaps inner portions, of the active material 
are not discharged away beyond the condition of the 
average material ! 
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Furthermore, to assume a general curve for all types of 
cells would be a manifest absurdity, since the ratio between 
the cut-off voltage at high rates and at low rates is very 
largely dependent upon the ratio between the capacity of 
the negative and the positive plates, of which the author 
takes no account. 

Another statement to which I must take exception is that 
in which the author says that the active matter of the 
Planté negative must be mechanically weak, which results 
in a consequent drop in capacity. 

Without going into the reasons for the drop in capacity, 
which cannot be stated in а short space, I wish to say only 
that this statement and reason are totally at variance with 
the researches of the great majority of German and 
American electro-chemists. 

The cells tested by the author, on which he publishes 
comparative results, consisted of three plates, in which the 
excess of negative capacity is much greater than occurs on 
95 per cent. of the cells used in practice. Conclusions 
drawn from such tests must be accepted with some reserve. 
Especially in the comparison of the ** network " plates, the 
results obtained in any way cannot be taken as comparative 
between this type and the more useful type of construction, 
since no data have been given for, or account taken of, the 
relative weights, costs, durability, or space required for 
mechanical separation. 

I should not wish to be understood as in any way 
criticising the construction embodied in the network plate, 
since the facts presented by the author do not appear to 
be sufficient to afford ground for either criticism or 
commendation. 

In conclusion, I beg to say that the paper, as a whole, is 
interesting, and, aside from the above points, contains 
information of value.—Yours, ete., EDWARD LYNDON. 


RADIO-TELEGRAPHIC NOTES. 
BY CHARLES BRIGHT, F. R. S. E., M.LE F. 


The following notes may be of some interest, in view of 
the fact that certain representatives of the lay Press appear 
to be sufficiently taken up with forwarding the aims of а 
particular commercial interest to refuse publication to any 
communications unfavourable to that interest. 

Let us now particularise. On Dec. 11 the Morning Post 
published a leading article on the Wireless Telegraphy 
Conference. The following letter was submitted in reply 
two days later, but was never published : 


To the Editor of the ** Morning Post." 
THe WIRELESS TELEGRAPHY CONFERENCE. 


Sir,—I have read with interest the leading article in your 
issue of the 11th inst., and, if you will allow me to do so, I 
should like to say a few words thereon in justice to the other 
side of the question. I will take some of your remarks as they 
come. 

You say, The absurdity of the document will be found by 
ascertaining how many of the signatory Powers have wireless 
telegraphy stations on shore and ships fitted out with wireless 
telegraphy apparatus." Certainly, but a small proportion of 
the Powers have, so far, adopted wireless telegraphy, апа, 
obviously, for geographical reasons, Great Britain is more con- 
cerned in this matter than any other country. On the other 
hand, surely these other Powers are justified in the view that if, 
when, and where they desire to turn to account whatever 
benefits may in the future be provided by wireless telegraphy, 
it may be possible for them to do so without being bound down 
to the conditions of a particular commercial interest. So far it 
has only been possible for ships of any nationality to telegraphi- 
cally speak to Marconi stations if fitted with Marconi apparatus. 
It is, surely, conceivable that some may have а preference, for 
one reason or another, for other wireless apparatus. By the 
passing of the Berlin Convention, this other apparatus will be 
turned to account for speaking to any ships or any of the 
stations set aside for this general service independently of the 
apparatus adopted. I venture to think that, apart from foreign 
interests, many English people (including many Imperialists, 
like myself), will consider this an advantage provided that, as 
is the case, we do not affect our position from a strategic point 
of view. 

You then object to Great Britain and her Colonies not having 
а greater preponderance of voting power ; but surely you would 
not deprive the countries you name of their single vote each 
because it happens that at present they have comparatively 


little use for wireless telegraphy by sea or land? It shauld be 
remembered, too, that the British Empire has six votes as 
against one for Russia, Austria, and other important countries 
possessing no colonies. 

Referring to the Marconi Coinpany, you say, This company 
has done its work so well that when the conference met it held 
the field." You go on to state, It was doing the work 
admirably, and its competitors were far behind. It had its 
own system, which was patented." If you consider an opinion 
worth anything from an entirely disinterested party who has 
some association with the subject, I would say that the fact 
that why the Marconi Company has, more or less, held 
the field," and, more or less, left its competitors ‘‘ far behind " 
so far, is explained by the circumstance that the said com- 
petitors" have not so far had a chance, rather than by any 
technical superiority in the Marconi system over certain others. 
The Marconi Coinpany was certainly first in the field so far as 
commercial wireless telegraphy is concerned, but, unfortunately, 
the fact that Mr. Marconi's technical work was preceded by 
several—notably Sir Oliver Lodge and certain foreigners—is 
entirely lost sight of. Thus there is thought to be a grievance on 
the part of Mr. Marconi and his company, whereas in reality 
the grievance rests with others, if anything. 

You quote on your side **experts who have had to do with 
the working of wireless telegraphy in the national interest," 
but you do not name them specifically beyond describing them 
as not in the interest of the Marconi Company." Certainly, 
the Admiralty have had a great deal to do with Marconi wire- 
less telegraphy ; and, no doubt, as they have an agreement 
with the Marconi Company for а great number of years they 
are more or less bound up with them—only a degree less than 
Lloyd's, who have been for some time in litigation with the 
said company. 

Though your views have been apparently left unchallenged, 
there are, I venture to think, many like myself who, so far 
from considering that wireless telegraphy should be left solely 
in the hands of the first company that wishes to have sole 
control of it, consider that the infancy of this method of com- 
munication provided in itself a sufficient reason for free and 
unfettered development" by the greatest possible number of 
inventors, rather than solely by & particular company protected 
from competition. 

Wireless telegraphy has by no means reached the perfect 
stage. Are we, then, to stifle invention outside the sphere 
of the Marconi Company? Surely there is no sufficient 
reason for doing so because it happens that a certain number of 
people have recognised that Mr. Marconi's patents could be 
turned to useful account—forthemselves as well as for the public, 
especially when we remember that these were subsequent to 
the published and patented devices of others. In these circum- 
stances, why should we give the Marconi Company a greater 
Start than we have already ? 

It appears to me that you have lost sight of this aspect of the 
subject. — Yours, etc., CHARLES BRIGHT. 

21, Old Queen-street, Westminster, Dec. 13. 


I have already in part dealt with the correspondence 
in the 7їтєз on the subject in the course of my 
article in the December number of the Monthly Review. 
Here, again, a number of letters from various experts 
unfavourable to the Marconi Company were refused 
publieation, though space was found for letters from 
politicians whose opinions were, naturally, at the most, of а 
second-hand description. The views of Mr. Henniker 
Heaton, M.P., who has since blossomed forth as the 
champion of the Times Book Club, seemed to be considered 
by the Times as likely to be of special interest. Space was 
also found for various letters, the purport of which appeared 
to be that of claiming having introduced Mr. Marconi to 
this person or tbat person. 

Since the date of my Monthly article, however, there 
was another very long letter in the Times of Dec. 7 from 
the Marconi Company. A reply to this was refused, 
though within a day or so a letter appeared over the name 
of Sir Edward Sassoon, which calls for no comment. In 
the Marconi letter an attempt was made to argue that 
because the Post Office do not, for very obvious reasons, 
permit the publie to use their (P.O.) wires and establish 
communication for themselves with their own instruments, 
therefore we must not expect two different systems of wire- 
less telegraphy to work together. My reply here would 
have been that the analogy does not in the least apply. 
I shall be prepared later on to show why, if necessary. On 
the other hand, if any cable company refused to receive а 
message from any other, there would pretty soon be an 
outery. If it is said that the Marconi system is incapable 
of working in satisfactory unison with other systems, under 
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similar Government regulations, arrangements can soon be 
male to do without such a (Marconi) system, for it is now 
common knowledge amongst independent experts that there 
are several methods of arriving at the same end- -some 
better and some worse. ‘The Marconi Company appear, 
however, to be meeting with a certain degree of success in 
pressing this latest argument on the ill-informed mind, 
And it seems to “take” very well with that class of 
Postician who is more anxious for an opportunity of 
securing attention than of troubling himself with the 
rights or wrongs of a case. 

We next come to a letter occupving а column and а 
quarter in the Morning Post of Jan. 19. The unpublished 


reply to this was as follows : 
Tur Wik£LESS TELEGRAPHY CONVENTION. 

ir. In view of the long letter in your issue of 16th inst., 
ling signed | & Member of the Naval and Military Defence 
Conanmnittee of the London Chamber of Commerce,” I hope you 
will arree that it may be well that your readers should know 
that one of the members of the said committee isa director of the 
Матео Wireless Telegraph Company. This is. perhaps, 
sufhoent explanation for the anonymous character of the letter 
moqnestion and for the views expressed, and, at any rate, I 
will invite your readers who do not happen to have evidence on 
the pant to look through the list of the said committee (not a 
lange one), and after reading through the said letter carefully 
wrive at their own conclusion as to its authorship—and then 
think for themselves ! 

Your correspondent is concerned. lest the Government do not 
appoint the right sort of committee, or call for expert evidence 
Troms the proper quarters. It is pretty clear that he considers 
that setucone connected with what he terms ** the only wireless 
'elezraph exchange” should be on the committee itself; but in 
hi. ena he forgets that Tyndall (not Tyndale, by the way) 
Jave evidence from a purely scientifie point of view, and in no 
wav connected. with commerce. In the matter of witnesses, 
veur correspondent actually goes so far as to mention who they 
-hould be. and for reasons that it is not necessary to enter 
‘nro here -one can well understand. his last. * nomination," 
ресу as your correspondent is good enough to foreshadow 
what the committee * will be told Бу those giving evidence. 
| also notice that your correspondent is at some pains to refer 
te fere tens, though not to English systems in rivalry 
with the Marconi Company. 

Without) spending much time or space in challenging the 
Views amd statements of your correspondent, I would remark 
that he seems te forget that by joining in the convention our 
F. nich stations will meet all requirements, and that the very 
ebia tien. he muses that of foreigners being in a position to 
hoan all our naval operations will be thereby avoided, 

Моле, your correspondents letter reads rather like ‘the 
ast Straw — Чо adopt his phrase of a certain commercial 
interest. Lam. yours, etc., CHARLES Brier, 


21. Oid Queen-street, Westminster, Jan. 19. 


The letter to which this was in reply ended with a 
protest against the term "'radio-telegraphy in place of 
wirele-s telegraphy. Хо doubt the reason the Marconi 
Company have for objecting to the more accurate aud 
descriptive term, radio-telegraphy, is due to the fact that — 
banks to an attentive nursing of the Press—the words 
“wireless telegraphy " are solely associated iu the ordinary 
mind with the name of Mr. Marconi, and whenever any 
popalar seience book or cheap treatise on “ wireless tele- 
Чгарһу appears, the expression Marconis invention of 
wireless telegraphy booms large : 

These who know something of the manner in which 
certain anonymous articles and letters in the London daily 
Press have come about will have read with a smile the 
following recent utterance of Mr. Cuthbert Hall (Electrical 
J wie, Nov. 30,1906): „The plain facts of the matter аге 
that the daily Press, including The Times, Morning Post, 
Sandard, Daily Tleqraph, and Daily Chronicle, contained 
grave note- of warning of possible prejudice to British 
witerests which might result from incompetent representation 
at the conference. | 

Mr. Cuthbert Hall boasts in oue of the various letters 
which stand over his own name (Electrical Роге, Dec. 14, 
1907): "To these criticisms, neither in the conference 
nor to the company, have the British delegates been able 
to make good any reply." Mr. Hall knows, of course, that 


toe delegates must nol—hence, no doubt, the numerous | 


anonymous letters of attack оп them —and һе also knows 


very well that he has succeeded in stifling replies to his | 


direct and indirect communications in certain important 
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journals. But it is, perhaps, well that the public should 
know of this explanation, even though it cannot find its 
way into the newspapers concerned. 

Apropos of anonymous letters, I notice by the way that 
in the last batch of a lengthy correspondence Mr. Hall 
has been indulging in he takes exception to the anonymity 
of his opponent. I would venture to suggest, however, 
that the Mareoni Company, their directorate, апа their 
friends cannot very suitably object to a controversy being 
carried on anonymously. 

[N.B. We insert the above 
side should have a fair hearing. It is a far-fetched idea to 
imagine that the editors of our large daily papers can be 
iufluenced by Mr. Cuthbert Hall in their decisions as to 
policy or what to and what not to publi-h.—Enp., E. E.] 


because we hold that each 


LONDON CHAMBER OF COMMERCE. 


At the recent annnal meeting of the electrical section of 
the London Chamber of Commerce, held. at Oxford-court, 
Cannon-street, E. C., Mr. C. P. Sparks was re-elected chair- 
man of the section, and Messrs. C. Н. W Biggs and 
W. L. Madgen deputy chairmen. 

À report was presented by the chairman in regard to 
action taken by the section since the previous meeting 
relative to the circulation of Board of Trade regulations 
under Electric Lighting Acts ; objections lodged by the 
section to draft regulations for the пзе of electricity in 
factories ; London County Council General Powers Bill 
(as regards clauses relating to the manufacture of electrical 
fittings); and the Workmens Compensation Bill. After 
discussing the London County Council Electric Supply 
Bill, 1907, the section resolved : “That this section, having 
considered the London County Council Electric Supply Bill, 
is of opinion that it is most undesirable in the interests of 
the trading and commercial community (and calculated to 
destroy private enterprise) that the power to supply elec- 
tricity in bulk should be in the hands of the London 
County Council." 

The secretary submitted an abstract of important pro- 
visions of the new Workmen's Compensation Act modify- 
ing and enlarging the liability of employers, and the section 
decided that copies of the statement showing changes in 
the law based upon a study of the new Act to be issued 
to the manufacturers’ section should also be circulated to 
members of the electrical section. The secretary was also 
instructed to circulate a similar report as to the provisions 
of the Trades’ Disputes Act to the members. The section 
considered the list of arbitrators in the electrical and 
allied trades for recommendation to the London Court of 
Arbitration. 


DEATH IN A LONDON COUNTY COUNCIL 
SUB-STATION. 


Mr. Walter Schroder, deputy coroner for Central London. 
held an inquest at the Islington coroner's court yesterday con- 
cerning the death of William Hampson, aged 47 years, lately 
living at 12. Edward s-Iane, Stoke Newington, Who was 
employed at the London County Council electric sub-station, 
Woodville-road, Mildmay-road, and who was killed. on Monday 
by receiving an electric shock. 

Jous Mosk identified the body as his. brother-in-law, who 
had been employed at electric works, and was in the employ of 
Messrs. Ferranti. 

Crem Ro. G. Nr. Јонх, ап electrical engineer in the 
employ of Messrs. Ferranti, electrical engineers, of Hollinwood, 
Lancashire, contractors to the London County Council tram- 
ways departinent, stated that on Monday last he was engaged in 
reference to the installation of plant at three of the Council's 
stations. He went to the Woodville-road sub-station, and 
saw the deceased at work there. He saw him about. two 
o clock, when he left him in the basement at a vice, and then 
gave him some instructions as to some metal work to be got 
ready for the fitter. The deceased was then in front of the high- 
pressure gear, but he being rated as an unskilled labourer, it 
would not be his duty to vo near the live metal. Later on 
witness was called. and found. deceased was loft. away from 
Where he had left hin. Deceased was left. working 25ft. away 
from where the live current was, and he could not by any means 
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have any reason to go near the high-pressure gear. Tf deceased 
received any shock, it would be a pressure of 6,500 volts. 
When he was called to see deceased he found. no evidence that 
he had received any shock, because there were no burns ; and, 
again. he did uot think if deceased had received а shock, that 
he could have walked 25ft. away from the high-pressure gear. 

CHARLES SMITH, switchboard attendant in the employ of the 
London County Council at the electric sub-station, Woodville- 
road, Islington, stated that at five minutes past two on 
Monday afternoon he, on looking down a ladder leading to the 
basement, saw the deceased lying at the bottom flat on his 
face, his arms being underneath the body. He turned hin 
round, and saw that he appeared to be quite dead. He 
examined the hands, and found that there were no marks of 
any burns upon them. He at once went and called assistance. 
He did not notice anything to have ciused deceased to have 
fallen. Deceased was some 20ft. away from where the live 
current was. 

ARTHUR Leonarp JonNsoN, charge engineer at Woodville- 
road sub-station, stated that deceased was known to him as 
working at the. station, and һе would have no duties to take 
him near the high-pressure gear. All the men would be warned 
that they were not to go near the high-tension gear, for it was 
6,000 voltage. Deceased would work three y: ards away from 
the high-tension gear. There were danger boards at points at 
which it was possible for a person to get a shock. On Monday 
he saw deceased and spoke to him. Shortly after two he was 
told deceased was lying in the basement and had apparently 
had a shock, so he went to him at once and tried artificial 
respiration whilst a doctor was being fetched. There appeared 
to be a mark on the front of the forehead as if caused by a fall. 
Deceased to get to the high-tension gear would have to have got 
over a 2ft. barrier, and if he did receive a shock from the high 
tension he would not have been able to have got where he was 
found. 

Dr. GEORGE STEVENS, of 1, Newington-green, stated that he 
was called at a quarter past two on Monday to see deceased, 
and he found him lying in the basement close to the bottom 
of the ladder, and two men were using artificial respiration. 
There was some froth from the mouth. On examining him he 
was found to be dead. 

Dr. BERNARD ARTHUR ӛрилхвү, pathologist of Nt. Mary's 
Hospital, stated that he had made a post-mortem examination of 
the body of the deceased, and found down the sides of the back 
and across the shoulders blue spots, which, on cutting into, 
proved to be hemorrhages into the skin, whilst there were 
similar marks on the inner side of the left elbow. — There were 
no burns or scorching of the skin externally. He found the 
blood internally was fluid. The heart was diseased. The lungs 
were very congested, whilst there were hemorrhages on both 
sides of the chest. The other organs were healthy. The 
stomach was large and full of undigested food. In his opinion 
death was from syncope. Alone there was not sufficient disease 
to account for death. It would be difficult to explain the 
hemorrhages unless he had received an electric shock ; there- 
fore he was of opinion that deceased received an electric shock 
which caused his death. He had examined the decensed's 
clothing. and found a slit in the trousers corresponding with the 
hemorrhages found on the skin. If deceased had been working 
hard, and there was moisture from the skin and his clothing, he 
would not receive such a large voltage as stated. He did not 
think that deceased, if he received a voltage of over 6,000 volts, 
could have walked such a distance away. 

The CoRoNER said that this was a ease in which it would be 
advisable for them to view the premises, besides which they 
must give notice to the factory inspector under the Factory Acts 
to attend and to obtain other evidence. 

The coroner then adjourned the case for a week. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The following is the result of the ballot for new members 
on the 7th inst. : 


Associate Meinlers, -T. Н. Birrell, Electricity Works, Worcester ; 
M. R. Cooper, 77, South Portland-street, Glasgow; A. A. Davis, 
Corner of Paul Nel and Blanket streets, Hillbrow, Johannesburg ; 
W. S. Hunt, Wassau Mining Company, Gold Coast, West Africa ; 
P. J. Jordan, 2, Porter-street, Govan, Glasgow; S. G. Payne, 
15, Linton-street, Bury ; J. H. Thompson, Electricity Works, Wet- 
more-road, Burton-on- Trent; A. Watts, The Avenne, Retford, Notts ; 
J. H. M. Young, Burma Oil Company, Limited, Rangoon, Burma, 


Students, —VE. Adamson, Elms West, Sunderland; C. D. Adshead, 
162, 'l'horncliffe-terraee, Stamford-street, Brook's Bar, Manchester ; 
J, Affleck, 7, Grafton-place, Glasgow: L. C. Baldwin, 528, Victoria- 
road. Queen's Park, Glasgow: C. S. Bell, Faradav House, 62-70, 
Southampton - row, W. C.; J. Bilsland, 24, Lansdowne - crescent, 


Glasgow; F. W. Bissett, 17, Hertford-street, Chesterton-road, Cam- 
bridge; F. W. Brecknell, 28, Harland-road, Higher Tranmere, 
Birkenhead; N. E. Brevig, Ellerslic, Asliton-on— Te C. G. 
Campbell, 51, Kirkstall-road, Streatham, S. W.; F. H. Clark, 


Clarence House, Bath - street. Rugby; H. Cooper, Corporation 
Electricity Works, Mansfield ; К. A. Corea, Arc Works, Chelmsford ; 
J. J. Creasey, 69, Manor-road, Rugby; J. Davidson, 5, Albert-terrace, 
London-road, Stranraer; R. M. Everett. Faraday House, 62-70, 
Southampton-row, W.C.; F. Farrar, 42, Copy Nook, Blackburn ; 
W. E. Flower, 100, Bothwell-street, Glasgow; T. Gerrard, 5, Leslie- 
street, Pollokshields ; R. A. Giffen, Beaconsfield-road, St. Albans ; 
T. C. Grisenthwaite, Dacre, Thrale-road, Streatham, S. W.; D. Hay, 
Vernon House, Shirebrook, near Mansfield; W. Henderson, Ericht 
Lodge, Blairgowrie, Perthshire; F. H. Hoggett, Faraday House, 
62-70, Southampton- row. W. C.; F. M. Jackson. 15, Blair- road, 
Alexandra Park, Manchester; H. A. Kelsall 33, Albert road, 
Dalston, N. E.; A. ЇЧ. Kingsbury, 88, Gordon-road, Ealing ; J. C. S. 
McIntyre, School House, Dunston-on-Tyne ; D. J. MacKellar, 37, Bank- 
street, Greenock ; R. St. C. Marston, 196, Staveley- road. W olverhampton : 
A. W. Mason, Derwent House, South Park- rod. W imbledon, S.W. 
H. C. May, 68, Osnaburgh-street, Regent's Park, N.W.; K.J. "Nehel, 
28, Little-heath, Old Charlton, Kent; E. R. Kewman, Wolvesey, 
North-road, Parkstone, Dorset; K. L. Osborne, University College, 
Gower-street, W. C.; J. R. Pannell, Cholmondeley Cottage, Cholmonde- 
ley-walk, Richmond, Surrev ; А. Parker-Smith, Villa Hertha, 
Oerlikon-bei-Zurich ; L. O. G. Pearce. Faraday House, 62-70, 
Southampton-row, W. C.; J. W. Perkins, 145, Brigstock-road, 
Thornton Heath, Croydon; C. 8. Richards, 38, Monton-street, Moss 
Side, Manchester; G. W. Riehn.ond, 25, Hayter-road, Brixton, S. W.: 
A. S. Ross, 2, Claremont-drive, Shawlands, Glasgow ; E. W. Sale, 
22, Greslv-road, Upper Holloway, X.; J. A. Schopfer, 15, Browns- 
wood-road, Finsbury Park, N.: S. K. Shen, 128, Croydon-road, 
Anerley, S. E.; M. E. F. Shuttleworth, 17, Holland-park-gardens, W.: 
К. R. Smail, 45, Kersland-terrace, Hillhead, Glasgow ; Н. J. Swain, 
The University, Sydney, New South Wales; V. H. Winson, Ham 
Common, near Richmond, Surrey ; E. L. Wood, 8, Dudley-drive, 
Hyndland, Glasgow. 


FORTHCOMING EVENTS. 


Fripay, Fes. 15. 

Northampton Institute Engineering Society.—‘‘ High-Speed 
Tool Steel." 

Institution of Mechanical Engineers.—At 8 p.m., annual general 
meeting. The discussion on the“ Eighth Report to the Alloys 
Research Committee on the Properties of the Alloys of Aluminium 
and Copper,“ by Prof. Carpenter and Mr. Edwards, will be 
commenced. 

Glasgow College Technical and Scientific Sooiety.—At 7.50 p.m., 
t The State and the Inventor," by Mr. B. H. Thwaite. 


SATURDAY, ЁЕв. 16. 
Royal Institution. —At 5 p. ni., Röntgen, Cathode, and Positive 
Rays, by Prof. J. J. Thomson. (Lecture I.) 
Мохрлдү, FEB. 18. 
Armstrong College Engineering Society (Newoastle)..—At 
7 pm., '* Tunnelling,” by Mr. T. К. Sewell. 
TUESDAY, FEB. 19. 


Institution of Civil Engineers.—At 8 p. ni., Modern 
Vehicles," by Colonel R. E. B. Crompton (discussion). 
Faraday Society.—At 8 p.m., in the library of the Institution of 

Electrical Engineers, 92, Victoria-street. S. W., The Present 


Position and Future Prospects of the Electrolytic Alkali and 
Bleach Industry." by Mr. J. B. C. Kershaw. 


Institution of Electrical Engineers (Manchester Local Section). 
At. 7.50 p.m.. at the University (physical laboratory), Some 
New Flywheel Storage Systems," by Mr. A. P. Wood. 

WEDNESDAY, FEB. 20. 

Institution of Electrical Engineers Students' Meeting).— At 
7.30 p. m., The Commercial Development of Electric Supply,” 
by Mr. W. B. Thompson. 

Royal Meteorological Society. —At 7.50 p.m.. at the Institution of 
Civil Engineers, Report on the Phenological Observations for 
1906," by Mr. E. Mawley ; ‘* Тһе Metric System in Meteorology,” 
by Mr. R. Inwards. 

THURSDAY, FEB. 21. 

Institution of Electrical Engineers.—At 8 p. m., Modern Theory 

of Conduction of Electricity in Metals," by Prof. J. J. Thomson. 


FriIpAY, FER. 22. 

Physical Society.— At 5 p.m., at the physics laboratory of the Royal 
College of Science, Imperial Institute-road, South Kensington, 
“Transformer Indicator Diagrams,” by Prof. Lyle ; “ Ionisation 
of Gases by a Particles of Radium," by Prof. Bragg > “A Micro- 
manometer,” by Mr. B. Roberts. 

Royal Institution. — At 9 p.m., ‘‘ Flame in Gas and Petrol Motors.’ 
by Mr. Dugald Clerk. 

Eleotro-Harmonio Society. —At 8 p.m., at Holborn Restaurant, 
concert (ladies’ night). 

SATURDAY, FEB. 25. 

Institution of Electrical Engineers.—At 5.50 p.m., students’ visit 
to the Board of Trade laboratory. 

Royal Institution. —At 5 p. m., Röntgen, Cathode, and Positive 
Rays," bv Prot. J. J. Thomson. (Lecture II.) 

Junior Institution of Engineers, —At 5 p.m., visit to Rotherhithe 
Tunnel works, 
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LEGAL INTELLIGENCE. 


DUDLEY TRAMWAYS DISPUTE. 


In the Court of Appeal on the 7th inst. judgment was given in tlie 
таке of the Dudley, Stourbridge, and District Electric Traction Co. v. 
the Corporation of Dudley ou the plaintitfs' appeal from the judgment 
of Mr. Justice Swinfen Eady in the Chancery Division. 

The appellants asked that the order of the Court below might be 
discharged, and that it might be declared, on the special case stated 
tor the opinion of the Court below, that the basis of valuation put 
отм аг by the applicants upon which the arbitrator awarded a sum of 
£52 576, the price to be paid by the Mavor and Corporation of Dudley 
for what was called Railway No. 5, as defined in the special case, was 
the correct: basis of valuation, and that the Corporation of Dudley 
might be ordered to pay the costs of the special case and of the appeal. 
The point mised by the special case was whether a railway which was 
taing purchased by the Corporation from the company was to be 
val. d on the basis of a structural valuation imd as a railway 
five in position capable of earning a profit, or upon tlie basis of value 
of а raiiway company as an tuconie-carning concern —that was to say, 
upon the capitalised value of net profits which had heen earned by the 
Tal. мах, 

Mr. Chir, K.C., who was leading counsel for the appellants, sub- 
matted that the judgment of the Court below was wrong, and that the 
price to be рий by the railway was the sum awarded by the arbi- 
trator—vir., £32,576—and that the railway must be regarded as an 
in me earning concern and not merely as a structure. If he were to 
purchase the Loudon and North-Western Railway he would certainly 
not be allowed to purchase it as a structure, but аза railway earning 
an neste of many millions а year, It was as a railway that the line 
earned its income, aud it was upon that basis that they were entitled 
to nove payment for it. 

Мг. Beroun Browse, K.C., on behalf of the respondents, sub- 
mitted that this railway was not a railway in the sense of the North- 
Western, but was a trammoad laid upon a public road, and the coni- 
paov held the railway as a personal right, and they could not transfer 
if. аза going concern, unless so far as they had statutory authority 
for so doing. 

окр Јох Wirttaus proceeded to give judgment. He said 
that in his opinion this appeal against the decision of Mr. Justice 
Swinfen- Ely ought to be allowed. No one disputed that the word 
ran way embraced the use and occupation of the fabric as well as the 
taune and uo one denied that the word “ railway " in this case was 
capable of that meaning. The Corporation said that, having regard 
to the varous cases that have been decided about tramways, the Court 
acre to hold io this case that the proper construction of the word 
‘raiwsy” in the agreement of Oct. 17, 1898, was that it meant 
merely the fabric. The authorities had decided that, in all cases 
where promoters gat an Act or a Board of Trade order, the powers 
which they obtained were prima fact personal powers limited to 
these promoters, and it was said. in those tramway cases that a tran- 
wav could uot, of course, sell more than it had got, and all that the 
tramways had prema Hi, got was a personal power to themselves to 
næ and work the railways, and they haa nothing to transfer. That 
ing the basis of those tramway decisions, he himself accepted them 
to the full, and thought they were absolutely right. Now, the actual 
suht matter of sale was the goodwill of No. 5 railway. Section 63 
n. IH. Section 4, and the former section authorised the transfer not 
merely of the railway structure, but the transfer of it as a going 
concern, with the power of carrying оп the undertaking. What was 
wl] wass a railway as a going concern, using the word “railway” in 
its wider sense, 

Loros JUstices FARWELL and BUCKLEY concurred, and the appeal 
was aliowed accordingly. 


TITLEY AND OTHERS v. CORPORATION OF BELFAST. 


In the Rings Bench Division at Dublin, before the Lord Chief 
Tusti and other justices, application was made on behalf of the 
Corporation of Bellast for au order changing the venue of this trial 
from Da! iin to Belfast, on the ground that it would be a convenience 
to the witnesses in. the case. The actions were brought to recover 
damages caused by the alleged negligence of the defendants! servants 
in nar алпы the electric tramways in Belfast, whereby cach of the 
1411. Titley and Erskine) sustained injuries, which in one case 
ved fatal, and in the other very serious, A new point was raised 
ty the piaintitls —namely, that the jury panel at Belfast was taken 
trom the ratepayers of the city of Belfast, who were interested in the 
бш of the action—and for that reason a satisfactory trial could not 
be had in Belfast. The plaintitf, Anne Titley, claimed £1 500 
dan зс fur injuries to her husband, Henry Titley, which resulted in 
5. 1. I- th. In the case of Erskine the defendants had lodged £100 in 
wart, the claim being for personal injuries. 

F. untitts preferred the venue to be in the city of Belfast rather than 
mn the county of Antrim, but would prefer Dublin to either. 

Tt. Court changed the venue to Belfast. 


RHONDDA TRAMWAYS. 


Colonel Walter R. Ludlow, of Birmingham, appointed by the Board 
of Trade, sat at Сагат last week as umpire ade the Land Clauses 
A tin the action of the Rhondda Urban District Council +. Briggs 
aud Co., of Leicester. The action has reference to the compulsory 
. ul-ition of lande and premises for the Rhondda Council's tramways, 
M. srs. Bes and Co. аш £1,086 tor the loss of a forecourt iu 
[mnraven-stret, Tonypandy, which the Council, under their Tram- 
wave Act, require tor the purpose of widening the road. Evidence 
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was given for the claimants by Mr. Simpson, engineer, Leicester: Mr. 
Steeds, accountant, Leicester; and for the Council, Mr. George 
Thomas, architect, Cardit; Mr. W. Ware, Cardiff; and J. M. 
Randall, Bridgend. 

At the conclusion of the inquiry, the umpire promised to make his 
award in due course. 


APPRENTICES’ PREMIUMS. 


Betore Mr. Alderman Hanson. at theGuildhall, Francis Delme Radelitf, 
described as an electrician, of 60 Glentield-road, Dover, was charged, 
on remand, on à. warrant, with obtuuing reveral sums of money by 
false pretences. 

The prisoner, it appears, called himself an electrical engineer and 
contractor, and in October, 1905. he took a roon. on the third floor at 
69. Fenchurch-street, aud professed to trade as the Electrical Iust illa-— 
tion Co. The course he adopted was to advertise in the daily papers 
for apprentices at small premiums, and the inducement held out was 
that wages were to be paid. immediately. In that way, during the 
past year, he obtained six apprentices and an aggregate sum of £71. 
The acensed continued advertising, when hie perfectly well knew that 
his financial position was hopeless. He was doing no work at all, und 
the only instruction he gave the apprentices was to show them the 
fixing of electric wire in his office. Ultimately, being unable to pay his 
rent, defendant removed to 14, Aldzte-avenue, where he took a small 
room, The whole stock-iu-trade and tools used in the business were 
conveyed by two apprentices to the new office in a eoup'e of sinall bags. 
Defendant here protessed to carry on business as the Electrical Wiring 
aud Maintenance Co. He continued to advertise for apprentices, 
although those still on his hands were pressing for the return of their 
money. finding that they hid nothing to do. 

In September last. the accused, who was then living at Benfleet, in 
Essex, had a fire nt his residence. and made a claim on the Guardian 
Assurance Co., which was ultimately settled for £80. Having that 
amount of money in his possession—although he had promised several 
of the apprentices’ fathers to return their jaemiums—he disappeared 
altogether, and went to live at Dover, where he was finally arrested 
on a Warrant. 

After hearing further evidence, the mayistrate again adjourned the 
cage. 


COMPANIES’ MEETINGS AND REPORTS. 


NATIONAL ELECTRIC SUPPLY. 


The ordinary general meeting of the shareholders of the National 
Electric Supply Co., Preston, was held on the 7th inst. at Preston. 
Mr. Booth presided. 

The CHAIRMAN, in moving the adoption of the report and accounts 
for the year 1906, called attention to the increased income and profits 
of the Company. notwithstanding that a year ago they made very 
considerable reductions in their charges for current, for motors, aud 
for cooking and heating. The greatly improved demand for these 
had fully justitied their making the change, and there were now very 
few towns where the eleetrie motor, with all its advantages in eleanli- 
ness, safety, and convenience, was so popular and gave such satisfac- 
tion. To a large extent the increased profits. were due to greater 
economies in working, for they were now reaping the benelits derived 
from the expenditure of former years in improvements in their plant 
and machinery, as a consequence of which. although they had gene- 
rated 157.000 more units during the year. it was gratitying to tind 
that their coal and water had cost them nearly £600 less. 
They had spent £3,200 on capital account, mostly on extensions in 
mains, and as they proposed placing £3.800 to reserve for deprecia- 
tion, their net capital account would be slightly reduced. The chair- 
man mentioned that owing to the increase iu the price of copper, 
Which was now selling at about 60 per cent. more than when the 
Company's mains were laid, that portion of the property which was 
down in their books at £69,731 was really worth a very much 
larger sum. Recently they sold some serap copper which they had 
used in mains for 14 years for 50 per cent. more than they gave for it. 
The last of the old disused plant had been sold and the original cest 
price taken out. of the capital account. The ditlerence between the 
cost price and the price obtained 2460) had becu taken from the 
reserve fund. Their prospects were most encouraging. New lamps of 
high eflicieney were being introduced would give the consumers double 
the light for the same cost, and which were bound to increase the 
popularity and more general use of the eleetrie light, while for small 
or intermittent users of power there was nothing to be compared with 
the cleetric motor for convenience and economy, 

Dr. ANDERSON seconded the resolution, whieh was carried unani- 
niously. 

Dividends at 4 per cent. for the vear on the preference shares and 
4s. 6d. per cent. on the ordinary shares for the half-vear, making, with 
the interim dividend pid in July, 7s. 6d. per share for the vear, and 
£1. 7s. 2d. per share on the founders’ shares were declared on the 
motion of the CHATRMAN, seconded by Mr. Pyke. 


ST. JAMES'S AND PALL MALL ELECTRIC LIGHT. 


The ordinary general meeting of the St. James's and Pall Mall 
Electrie Light Co. was held on "Tuesday at the otlices of the Company, 
Carnaby-street Station, Golden-square, W. 

Colonel EvsracE J. A. Barrov, who presided, said. the most 
conspicuous item in the accounts was the reduction of the amount 
of net revenue. available for dividend, At the last annual meeting 
attention was called to several circumstances which had then atlected 
the revenue—namely, the large amount of rebuilding proceeding in 
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the district, the heavy charges for parliamentary law expenses, and 
the general fall in the price obtained from the sales of electricity. 
All these difficulties had remained during the past year. Some of the 
large rebuilding operations in the district had not yet advanced far 
enough to restore to the Company the important revenue of which 
they were deprived by demolitions. The parliamentary costs had 
exeeeded those of 1905, and the fall in the price of electricity had 
continued, the Company’s supply having been made at an average of 
ó 21d. per unit, as compared with the average of 5:424. per unit in 
1905. While the fall in price must undoubtedly be looked upon as 
permanent, the circumstances which for the last two years had 
stood in the way of their expansion were of a temporary nature. 
A return to the normal growth of their business was all that was 
needed to put the revenue account in a vastly more favourable 
light, and he was glad to say that signs of such a return were 
already showing themselves. The revenue for January of this 
year exceeded that of January, 1906, by 10 per cent. The 
result of their efforts in the direction of electric power was certainly 
promising, but the Board had found no evidence, as far as the 
Company's district was concerned, to support the too sanguine esti- 
mates of the possible demand for power in London on which the large 
schernes before Parliament were based, though for the majority of power 
consumers the rate the Company was offering was actually below that 
proposed in either the London County Council or the Administrative 
County Bills. The Bill promoted by this and other West-end com- 
panies was shelved in Parliament, the whole question of the supply for 
London being argued on the Bill promoted by the London County 
Council. The fight was long and costly, and, unfortunately, it had to 
be renewed this year. The private companies of London had now to 
mect a comprehensive scheme designed for the complete control of the 
supply of the Metropolis in the hands of the County Council, which 
was estimated to cost, including the purchase of all the companies and 
municipal undertakings, a figure which might reach anything from 
20 to 50 millions. To meet this formidable proposal the London com- 
panies had combined to promote а Bill giving them power to do what 
was at present forbidden them namely, to combine, whether by way 
of amalgamation or a joint committee. They were prepared to slow 
that if this power were given them they could supply London at as 
cheap a rate as that offered by the County Ооа without any risk 
to public finance, and simply by the better combination and organisa- 
tion of their existing resources. The controversy was likely to be at 
least as severe as that of last year, and the directors asked for the 
proprictors’ support and confidence in their endeavours to bring it to a 
successful issue. He moved the adoption of the report, which Mr. 
WALTER LEAF seconded, and which was carried unanimously. 


CHARING CROSS, WEST END, AND CITY ELECTRICITY 
SUPPLY. 


An extraordinary general meeting of the Charing Cross, West End, 
and City Electricity Supply Co. was held at the offices, St. Martin’s- 
lane, on the 7th inst., Mr. Fladgate (the chairman) presiding. 

The CHAIRMAN, in proposing a resolution approving of a Bill ‘to 
make further provisions with respect to the supply of electrical energy 
in London and surrounding districts," remarked that it had been 
womoted by all the existing electric lighting companies of London. 

hey did not think that so very much more energy was wauted 
than at the present moment was given. А very large proportion 
of the horse-power within the area« of the existing London com- 


panies was now being supplied with electric energy, and a 
very much He proportion than was suggested by Mr. 
Merz. The London County Council had lodged a Bill seek- 


ing to become the authority to supply London with energy 
in bulk. He did not think that for some years to come there 
was any necessity for any further stations being pu down 
to supply energy in bulk. The existing stations of the London 
companies had at least 25,000 kw. of energy available for supplying 
the wants of the manufacturer. The normal increase of London was 
not more than 8,000 kw. per annum ; therefore, they had got prac- 
tically three years in hand. In the existing stations of the London 
companics, without the erection of further buildings, there was 
alabie space to put dcwn machinery for a further 50,000 kw., 
creating energy enough to supply at least seven or eight vears. The 
London companies were proposing to reduce the maximum price for 
bulk supply to the manufacturer to a figure which was practically the 
sanie as that which had been suggested bv Mr. Mers. In return for 
this concession they asked to be allowed to supply cach other or the 
local authorities with energy, and, if necessary, to liuk up their 
existing stations. That was only what was some time back practically 
suggested to them as being a proper course by the Board of Trade, and 
it was an addition to their powers which would. give the companies a 
greater facility of supply. The main clauses of the Bill were to enable 
the companies to supply each other and to form a joint committee for 
general purposes. The resolution was adopted. 


ANGLO-AMERICAN TELEGRAPH. 


The ordinary general meeting of the Anglo-American Telegraph Co. 
was held on Friday last at Winchester House. 

Mr. ЁкАхсїз A. Bevan, who presided, in moving the adoption of 
the report (Electrical Engineer, Feb. 8), congratulated the shareholders 
on a final dividend for the whole year of £1. 12s. 6d. per cent. on the 
ordinary shares, and of £1. 15s. on the deferred stock. Traffic 
receipts had amounted to over £210.000, as against £198,000, a fact 
velie at first sight would appear extremely satisfactory. He pointed 
out, however, that the increase was to a large extent due to the excep- 
tional earnings from their repair ship, the ** Minia," and also to {һе 
fact that they were no longer taking £20 000 out of revenue for 
renewals, These two items accounted for 158. of the 558. which was 


being paid on the deferred stock. At almost every meeting he had 
remarked on the uncertainty of the carnings of the “Minia.” The 
Board were more and more convinced that the breaks in the cables 
occurred mainly through the action of the trawlers, but it was difficult 
to see what could be done in the way of prevention. They had 
renewed about 50 iniles of the shore end, and the cable now showed ü 
much greater working power than before, which confirmed the opinion 
that the defective action had been due to the shore end. The Com- 
pany had suffered a great deal from depreciation in their securities, 
and although the renewal fund stood ut £1,009.000, they would really 
get less if forced to realise, and considering that they had two cables 
laid down as early as 1873 and 1874, it was none too large. They had 
begun this year very much as they had started last year, and while he 
would not like to predict anything as to the future, he hoped that 
when they had the pleasure of declaring a final dividend, the 
directors would be able to give as cheerful au account as on the present 
occasion. 

Mr. Chas. Burr seconded the motion, which was unanimously 
agreed to. 


SIMPLEX CONDUITS. 


The first aunual ordinary general mecting of E Conduits, 
Limited, was held last week at the registered offices of the Company, 
Garrison-lane, Birmingham, Mr. Henry Huggins presiding. 

In moving the adoption of the report, the CHAIRMAN stated that 
the directors considered the result of the year's trading to be satis- 
factory. The profit for tlie year, after providing for bad and doubtful 
debts, amounted, with interest on investments and transfer fees, to 
£13,244. 18s. 8d., and after charging directors’ fees, depreciation, and 
income tax (£2,079. 18s. 9d.), and interest on purchase money (£883. 
12s. 1d.), there remained for disposal £10,281. 7s. 10d., which was 
appropriated as follows: the preference dividend p Jan. 1, 1907, 
absorbed £1,335. 18s. 8d.; tlie whole of the preliminary expenses, 
amounting to £2,065. 15s. 7d., had been written off, and after paying 
a 10 per cent. dividend on the ordinary shares, free of income tax, 
amounting to £4,000, and placing to the reserve fund £1,500, a 
balance of £1,379. 13s. 7d. was carried forward. | 

The resolution for the adoption of the report and payments of divi- 
dends was unanimously carried, and votes of thanks were accorded to 
the directors and stall. 


WATERLOO AND CITY RAILWAY. 


The half-yearly meeting of the proprietors of the Waterloo and 
City Railway was held on the 7th inst. at Waterloo Station, Sir 
Charles Scotter presiding. 

The CHAIRMAN stated that this would be the final meeting of the 
Company, and it was, therefore, unnecessary for him to make any 
remarks with regard to the half-year under review. The Act of 
Parliament sanctioning the construction of the railway was passed in 
1893, and since then they had carried without accident 41 million 
passengers, including season-ticket holders. One lady met with an 
accident through carelessness, but that was the only mishap. There 
had been very little in the way of delay in the electrical working or 
the concern. He might state that the longest delay had been some 
12 minutes, and the average delay three or four minutes, but on the 
whole the working had been exceedingly efficient. All the terms of 
purchase had been scttled satistactorily to the shareholders of the 
Compuny, and also to the satisfaction of the South-Western. 

The report was agreed to. 


~ 


BAKER STREET AND WATERLOO RAILWAY. 


The half-ycarly general meeting of the Baker-street and Waterloo 
Railway Co. was held on Tuesday at Hamilton House, Victoria- 
enibankment, E.C. 

Mr. T. J. HanE (the chairman), in moving the adoption of the 
report and accounts (Electrical. Engineer, Feb. 8), said that the capital 
expenditure during the half-year was £87,577. The estimated capital 
expenditure for the current half-year was £200,000. During the 
half-year they carried 6,799,895 passengers and had received £44,263. 
The average number of passengers per week during the half-year had 
been 261,535, and. the average weekly traffic receipts £1,702, against 
187,892 passengers and £1,452 in the previous four months during 
which the railway was open, whilst for the last six weeks, since 
Jan. 1, the average number had been 379,064 and the receipts 
£2,357, showing that the public were at length learning to ихе 
the railway and to avail themselves of the great facilities it 
offered for getting to almost any part of London by interchange 
with the other railways with which it was connected. The 
traffic of the last week was a record—namely, £2,445. The total 
working expenses were £33,327, exclusive of charges paid by the 
Underground Railways Co. under their construction contract. Power 
cost £11,918, repairs of rolling-stock £862, trathe expenses £17,017, 
and passenger duty £194. The latter was a most unfair tax on the 
tube railways, which were in competition with omnibuses and tram. 
ways, Which had no passenger duty to pay, and the competition was 
very severe. The Company's fares were very low, averaging a little 
over 12d. per passenger. They were also heavily rated, the amount 
paid in the half-year for rates and taxes being £3,319. The balance 
carried to net revenue account was £11,252, to which was added 
£3.008 for interest and rents. To pay the interest on the debenture 
stock and certain rents payable by the Company required £14,578, 
so that there was а deficiency of £317, which had been 
paid by the Underground Co. The extension to Edgware- 
road would be opened about July, and might be expected 
to lring a considerable additional traffic to the railway. The 
ditlerential fares introduced on July 22 last had brought additional 
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trahe and revenue. Taking the first week after the opening of the 
Elephant and Castle Station, which completed the line at present in 
operation, aud the last week of the half-year, the traflicin 1d. fares 
increased 76 рег cent., 13d. fares 72 per cent., and 24. fares and 
"upwani. 18 per cent. In addition, during the half-year through 
becking had heen pit. into operation, and they now had a trathe of 
about 59,009 people a week exchanged with other lines. The exchange 
of passengers with the Central London Railway at Oxford-circus 
continued to show a steady and healthy increase. He thought 
they nacht look forward to a steady increase in the tratlie, and he 
hoped that nest February the Board might be able to submit accounts 
showing a far more satisfactory result. They could carry double the 
numer of passengers with comparatively little increase in cost, so 
that any ieprovement in receipts would practically be profit. 

Sir ALGERSON West seconded the motion, which was carried 
unanimonsly, 


NORTH-EASTERN RAILWAY. 


The one hundred and sixth half-yearly meeting of the shareholders 
nf the North Eastern. Railway Co. was held at York on Friday last, 
Mr. J. I. Wharton presiding over a large attendance. 

In moving the adoption of the report (ШЖ еен! Enginer, Feb. 8) 
the Coens referred to the pension scheme which the directors had 
drawn up, and. after touching upon other matters connected with the 
ммо, he alluded to the working of the electric railways from 
Newcastle to Tynemouth, They had. lie said, carried during the last 
hait year 4,195,339 passengers, against 3,548,206 in the corresponding 
haif yesi. The receipts from fares showed a corresponding increase, 
whik the working expenses had decreased. At present their experi- 
chee of electric working was зо short it was impossible for the most 
маке pron to accurately calculate the depreciation chargeable, 
but thes ee to do so in a vear or two. 

The report, which recommended a dividend of 7 per cent., was 
adopted, and the following directors were re elected: Mr. Wharton, 
Mr. W. Cunlitle, Lond Joicey, Sir James Kitson, Sir Walter Plummer, 
and Su Lindsay Wood. 

Mr. Fd. Jones, the retiring auditor, was also re-cle:ted, 


LIVERPOOL OVERHEAD RAILWAY. 


The half-yearly meeting of the Liverpool Overhead Railway Co. was 
1.14 on Tuesday at Liverpool, Mr. Richard Hobson presiding. 

The СнатемАх, in moving the adoption of the report (Electrical 
Ene, Feb. 8). said there had been a slight increase in the financial 
result of the halt- years working. Personally, he could have wished 
that this had occiired. in the direction of the number of passengers 
earned, for in the number of travellers on the line there was a 
deneiencv of 84,119, compared with the corresponding period of last 
маг. The receipts were £415 less. The percentage had, however, 
u creased, and that was a satisfactory feature. They had had recom- 
mendations from time to time to reduce the charges upon the railway, 
And the directors had always been anxious to attend to the views of 
the shareholders wherever they were compatible with the interests of 
thy Company. They had tried various experiments, but always with 
The same result. They took less money and did not get any more 
pase ner, The benetit derived during the past half-year arose from 
the reduction of expenses of £1,966, and the net balance of the half- 
sears working showed £1,637 more than last year. He said their 
electrice appliances were in a very fair condition. If the directors had 
„. ten the possibility of the competition of the Corporation tram- 
wavs, he undertook to say that not one of them would have signed 
the pruspeetus of the Overhead Railway Co., nor would any of the 
»)areboiders have put their monev into it. 

The report was unanimously adopted. 


DUBLIN UNITED TRAMMAYS. 


Mr. Wm. Murphy, chairman. presided on the Sth inst. at the 

twenty-first: ordinary meeting of the Dublin United Tramways Co. 
1850 held in Dublin. The report of the directors for the half-year 
end D». 31, 1906. stated that the amount available for division was 
£51 763. 16«. Gl., out of which it was recommended that dividends 
ta pues for the half-year at the rute of 6 per cent. per annum on the 
jn шее shates, and at the rate of 6 per cent. per annum, free of 
II. Сах, on the ordinary shares. It was proposed to place £5,000 
ter serve and renewals fund, £1,000 to 1 insurance fund, and 
£4 ОД) towards maintenance in the current half-year. The dividends 
15 % гр and the sums added to reserve, ete., would absorb 
£35 100, leaviuz £6,664. 16s. 6d. to be carried to next account, 

The CHAIRMAN, in moving the adoption of the report, referred to 
the very gratifvinz increase of £5,983 in the gross receipts for the last 
haif year, of which £5,784 was duc to passenger гаће and £185 to 
par ela traffic. 

Mr. Милтам ANDERSON seconded the motion, which, after some 
discussion, was passed. 

On the motion of the CHAIRMAN, dividends at the rate of 6 per cent. 
at the preferenc: shares and 6 per cent., free of income tax, on the 
vrdinars shares were passed, 

Aidermnan Cotton and Mr. Stanley Bceton, outgoing directors, 
were re-elect-d, and Colonel A. Vesey Davoren was re-elected one of 
the auditors, 

The proceedings then terminated. 


NATIONAL TELEPHONE. 
The r port of the National Telephone Co. for the half-year ended 
Te. 31. 1906, to be presented to the meeting on the 21st inst., states 
that the iucome accrued in respect of the business of the half-year 


amounts to £1,241,843, an increase of £115,865. Working expenses 
for the half-year amount to £710 492, an in-rease of £62,645. The 
net result for the half-year (after deducting the Post Ottice royalties, 
amounting to £118,499) is a profit balance of £312,850, being an 
increase of £40.585. The rentals carried forward for unexpired terms 
of running contracts amount to £1,057,806. an increase of £85,306. 
Out of the available balance of £317,188 shown by the net revenue 
account the Board will recommend the payment for the half-year of a 
dividend at the rate of 6 per cent. per annum on the first and second 
preference shares, 5 per cent. per annum on the third preference shares, 
6 per cent. per annum on the preferred stock, and 54 per cent. per 
annum on the deferred stock and new shares, less income tax in all 
cases. The Board also propose to transfer £135,000 to the reserve 
fund and to carry forward the balance of £9,842. The sum of 
£521,262 has been expended on capital account during the half-year in 
the erection of 21,1135 additional exchange and private stations and in 
the construction of underground works. In their report for the half. 
year ended Dec. 31. 1905, the directors referred tu the suggestion of 
establishing a fund from the revenues of the Company for providing 
compensation for the limited number of officers who will not be taken 
over hy the Postmaster-General upon the transfer of the Company's 
undertaking to him after Dec. 51, 1911, and for the compensation of 
others who will suffer by the transfer, and the proposal met with the 
unanimous approval of the meeting. The Board has accordingly had 
prepared a deed of trust for accomplishing this object, a copy of 
which may be seen by any proprietor at the secretary s оћсе, und such 
deed will be submitted to the forthcoming meeting for approval. И 
enables the Board to provide compensation for officers not taken over 
by the Postmaster-General, or who may have to render special services 
in relation to the transfer, and also for directors and others who may 
sustain loss of оћсе by the transfer, or who, in like manner, may be 
called upon to render special services in relation. to it. The Board 
have learned with deep regret of the death, on Jan. 14 last, of their 
valued colleague, the Right Hon. Sir James Fergusson, as a result of 
the earthquake in the island of Jamaica, and they desire to 1 
their high appreciation of the services which Sir James rendered 
during the 10 years he was a director of this Company. Sir James T. 
Woodhouse has resigned his position as a director upon his appoint- 
ment to an important judicial office, and the Board gratefully records 
its warm acknowledgment of the services rendered. by him to the 
Company. 


LONDON ELECTRIC SUPPLY. 


The report of the London Electric Supply Corporation for 1906, to 
be submitted to the meeting on the 21st inst., states that the profit 
on the working for the year is £56,522, to which has to be added 
interest on deposit and the amount brought forward, £3,284, less 
expenses incurred in Parliament last sessien—viz., £1,387—making a 
total of £58,418. Out of this interest on debenture stock to Dec. 31--- 
viz, £14,975—has been paid, leaving a balance of £43,442. The 
Board now propose to pay а dividend of 4 per cent. on the ordinary 
shares for the year, placing to reserve account (making a total of 
£55,000) £5,000, and carrying forward £4,170. The supply of 
eurrent for power and lighting has been etliciently maintained during 
the year. The number of units sold amounted to 10, 544, 484. The 
capital expenditure for the year was £62,504, and was principally for 
new plant and mains in connection with the London, Brighton, aud 
South-Coast Railway Co.’s contract for the supply of power for working 
the trains on their South London line, which will he commenced next year. 
Special plant has been installed and mains laid to meet and anticipate the 
growing demand for power for industrial purposes. The old contract 
with the London County Council for supplying power to the Council's 
tramways terminated in June last. The new contract runs to June. 
1909, and the benefit thercof will shortly accrue. The power supplied 
for industrial purposes shows 50 per cent. increase. The directors 
have joined with the other electric supply companies in London in 
depositing a Bill in the coming session for conferring further powers 
upon all the companies, in order to obviate the necessity for, and to 
take the place of, the various Power Bills which have been promoted 
during the last two sessions. Such a Bill would utilise the existing 
plant, and meet the public demand for centralised power. To meet the 
growing business, the directors recommend the ereation of 20,000 more 
preference shares of SS cach. The opportunity will be taken to bring the 
articles of association up to date in accordance with the legislation 
passed since they were registered in 1887. Resolutions will be pro- 
posed at the mecting to that eflect. 


GREAT NORTHERN, PICCADILLY, AND BROMPTON 
RAILWAY. 


The report of the Great Northern,  Piecadiliv, and Brompton 
Railway Co. for the half-year ended Dec. 31, 1906, states that capital 
expenditure during the half-year amounted to £834,015. The work 
of construction made such good progress during the past half-vear that 
the directors thought it desirable that the railway should be opened 
for publie trattic before the completion of the stations at South 
Kensington (now completed and in use) Down-street (Mayfair), and 
Covent Garden, An arrangement was accordingly made with the con- 
tractors (the Underground Electric Railways Co. of London) which 
enabled the railway to be opened before it was handed over by the 
contractors. By this urrangement the contractors take all receipts 
and bear all payments from the day of opening up to Dec. 31, they 
paying the guaranteed dividend of 4 per cent. per annum on the 
debenture and share capital for the same period. The railway was 
opened for public trathe on Saturday, Dec. 15, 1906. The opening 
ceremony was performed by the Right Hon. David Lloyd-George, 
M.P., President of the Board of Trade. Receipts are increasing 
steadily, and the directors have every reason. to believe that the pro- 
prietors will see during the current half-year à continuous development 
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of the traffic of the undertaking. The amount payable up to Dec. 31, 
1906, by the Underground Electric Railways Co. of London under the 
terms of the agreement for lease, dated Jan. 13, 1905, permits of a 
dividend at the rate of 4 per cent. per annum, and a resolution declar- 
ing a dividend was submitted to the meeting (which was held yester- 
day—after we had gone to press). 


CHATHAM AND DISTRICT LIGHT RAILWAYS. 


The report of the Chatham and District Light Railways Co. for the 
half-year ended Dec. 31 last, to be presented to the meeting on 
Feh. 27, shows receipts £20,243 and expenses £12,429, leaving as net 
revenue £7.814, to which must be added balance brought forward 
from June 30, 1906 (£1,116). The directors have transferred £2 500 
to reserve for depreciation, £405 has been written otf, and the directors 
now recommend a dividend at the rate of 3 per cent. per annum on 
the ordinary shares for the half-year, carrving forward £578. The 
extension line to Rainham, referred to in the last report, was opened 
for public tratlic in August last, the receipts being very satisfactory. 
To meet the additional traffie, five new cars will shortly be put into 
service. Capital expenditure during the half-year amounts to £26,762, 
which has been expended mainly on the Rainham extension. During 
the half-year £9,800 debentures and £9,700 preterence shares had been 
issued, and further issues will be made as necessary. 


ASCOT DISTRICT GAS AND ELECTRICITY. 


The report of the Ascot District Gas aud Electricity Co. for the 
half-year ended Dec. 31, 1906, to be presented to the meeting on the 
21st inst., shows a profit of £2.241. After providing for every charge 
against the hall-year's working and interest on mortgage debenture 
stock, there remains a balance of £2,558 at credit of profit and loss 
account, out of which the directors recommend a dividend at the rate 
of 5 per cent. per annum on the share capital, that the sum of £178 
be set aside as a reserve for renewal of plant, and that the balance, 
amounting to 8750, be carried forward. The works continue to be 
maintained in good order. The directors are considering, with the 
advice of Mr. A. H. Dykes, A. M. I. C. E., electrical engineer, of 
Victoria-street, Westminster, the question of establishing the supply 
of electricity. 


CITY OF BUENOS AYRES TRAMWAYS. 


The report of the City of Buenos Ayres Tramways Co. (1904) for 
1906, to be submitted to the meeting to-day, states that the annuity 
payable by the Anglo-Argentine Tramways Co. has been received, and 
the net revenue for the year has amounted to £65,634. The directors 
now recommend a balance dividend of 1s. 3d. per share (making 
58. per share) for the year ; that the sum of £3,500 be transferred to 
general amortisation fund, and that the balance of £134 be carried 
forward. Amortisation fund for the debenture capital with accrued 
interest to date amounts to the sum of £12,258. The general 
amortisation fund for the redemption of share capital now amounts 
to £14,173, included therein being the sum of £7,923, the proceeds 
of sale of land in Buenos Ayres which the directors decided should be 
disposed of and the amount realised invested on this side for account 
of the fund. 


ARIZONA COPPER. 


The report of the Arizona Copper Co. states that the Copper Coni- 
any's operations yielded a revenue of £403,303, and the Arizona and 
New Mexico Railroad £121,219. "The free profits amount to £503,138, 
and after placing £80,000 to reserve account for capital outlay and 
deducting preferential dividends. there is an available balance with 
the sum brought forward of £410,481. The directors recommend 
dividends of 5s. 3d. per share, free of tax, on the preferred, ordinary, 
and deferred ordinary shares, leaving a balance of £11,508 to be 
carried forward. Capital expenditure during the year amounted to 
£187,555. The erection of the new concentrator was seriously 
delayed by the impossibility of obtaining timeous delivery of 
machinery. There were also adverse weather conditions and a great 
scarcity of labour; wages difficulties also arose, but these have been 
amicably settled by giving a rise in wages, and the situation is 
gradually improving. 
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NEW COMPANIES REGISTERED. 


Bradford Rubber Co.—Hegistered Jan. 29. Capital, £2,000 in 
£1 shares. Objects: as title, to acquire the business carried on by 
(з. Н. Brayshaw at Hollings Mills, Sunbridge-road, Bradford. No 
initial publie issue. Ollice: Hollings Mills, Sunbridge-read, Bradford. 

Motor Manufacturing Co. (1907).— Registered Feb. 4, Capital, 
£40,000 in 159,000 5s. ordinary and 5,000 1s. deferred shares. 
Objects: to acquira the business of the Motor Manufacturing Co. (in 
liquidation). No initial public issue. | 

Robstone Lamp and Illuminating Co.—Hegistered Jan. 28. 
Capital, £2,000 in £1 shares. Objects: to adopt an agreement with 
F. A. Mitchell-Hedges, A. B. U. Robson, and A. Kevan. and to manu- 
facture and deal in the Robstone and other electric lamps and appa- 
ratus. No initial public issue. Registered without articles. — Office: 
120, Fenchurch-street, Е.С. 

New Mysore Manganese Co., Limited.—Revistered Jan. 31 by 
C. Doubble, 14, Serjeants’-inn, E. C. Capital, £150,000 in £1 shares. 
Objects: to acquire the business and assets of the Mysore Manganese 
Co., with all its leases, licences, and concessions in respect of mining, 
exploring, and prospecting for manganese and other ores, metals, and 
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minerals in the province of Mysore, Burma, the Native States of 
India, or elsewhere, and to carry on the business of manganese and 
general miners, smelters, ironmasters, iron ore proprietors, etc. 


Seafleld Rubber Co.—Registered Feb. 7. Capital, £100,000 in 
£1 shares. Objects: to acquire, cultivate, and exploit the Seafield 
rubber estate, district of Klang, Selangor. and to adopt an agreement 
with L. F. W. Davidson, H. K. Rutherford, and C. Meikle for the 
acquisition of the said estate, with all the property connected there- 
with, for £64,000 (£16,000 cash and £48,000 shares). Office: 
10, Lime-street, E. C. 

Cobar Copper Co.— Registered Feb. 9. Capital, £70,000 in £1 
shares. Objects: to acquire, hold, dispose of, and deal with copper 
and other mines, ete. No initial public issue. Office: 308, Winchester 
House, E.C. i 

Labu (F.M.8.) Rubber Co.— Registered Feb. 9. Capital, £100,000 
in £1 shares. Objects: to acquire the properties collectively known 
as the Bataug Labu Estate, in Negri Sembilan, with a view thereto to 
adopt an agreement with Major G. F. T. Leather, Colonel the Hon. C. 
Lanibton, and the Hon. F. W. Lambton, and to carry on the business 
of planters of rubber and other produce, etc. Office: 5, Whittington- 
avenue, E.C. 


Liens Registered. 


Nairobi Electric Power and Lighting Co., Limited.—4A charge 
dated Jan. 23, 1907, to secure £16,000 has been registered. Property 
charged: moneys paid and to be paid in respect of calls upon 10,000 
shares allotted to E. Н. Bayldon and 6,000 shares to which В. C. 
Bayldon is entitled. Holders: Crown Agents for the Colonies, 
Whitehall-gardens, S. W. 

United Flexible Metallic Tabing Co., Limited.—Issue on Jan. 1 
and 15 of £22,500 5 per cent. debentures, part of series created July 15, 
1905, to secure £40,000. Property charged: the company's under- 
taking aud property, present and future. No trustees. No previous 
issue of same series. 


Electrolytic Alkali Co., Limited, Middlewich, Cheshire.— 
Lieus registered Jan. 24 and 26 for £1,150 and £550 44 per cent. 
debentures respectively, part of £50,000. Amount previously issued, 
£23,350. Trustees: Liverpool Mortgage Insurance Co. Charged on 
the undertaking and assets, present and future. 


Ecoo Battery and Electrical Go., Limited, Walthamstow.— 


Lien b eh Jan. 29 for £1,000 6 per cent. debentures. No trustees. 
Charged on the undertaking. 


PERSONAL. 


Messrs. Е. O. Hunt and Co., electrical engineers, have altered their 
business address from 19, Houndyate, Darlington, to 65, Blackett- 
street, Newcastle-on-Tyne. 

Mr. G. Holdsworth, of the Bradford electricity department, has 
been appointed to the post of junior assistant engineer in the elec- 
trieity department of the Keighley Corporation. 

Mr. S. E. Mott, chief clerk of Bridlington electricity works, has 
been presented with a handsome cut-glass trifle bowl by the staff and 
workmen at the electricity works on the occasion of his marriage. 

The Electrical Manufacturers’ Association has appointed Mr. F 
Nalder and Mr. H. Oppenheimer to represent it on the Advisory Com- 
mittee of Wholesale Electrical Traders; and Mr. Rashleigh Phipps 
and Mr. W. Rawlings have been appointed representatives of the 
Electrical Contractors’ Association. 

The officers and members of the Robertson Electric Lamp Works 
Fire Brigade foregathered last Saturday evening at the Brook Green 
Hotel, Hammersmith, on the occasion of their annual diuncr. Mr. 
C. Wilson (captain of the brigade) presided, and in the course of his 
speech in proposing the toast ot ** The Brigade" congratulated the men 
on their winning the City Corporation shield. Mr. Bevan (the 
superintendent ) responded to tle toast. Replying to the toast of 
“The Firm," Mr. C. J. Robertson commended tlie men upon the 
ardour shown by them in the execution of their duties. After one or 
two brief speeches an excellent concert was held, which brought to a 
close a most enjoyable evening. 

The second annual dinner of the Ilford electricity department was 
held last week. Mr. A. H. Shaw, the electrical engineer, presided 
over a large company, and a most enjoyable evening was spent. 

The members of the Dundee City Tramway Recreative, Social, and 
Benefit Club held a social evening last week. The gathering at supper 
was resided over by Ваше Melville, who was accompanied bs 
Councillor Serymgeour ; Mr. Peter Fisher, the manager ; Mr. J. H 
Shepherd, Broughty tramways ; and others. 

Alderman E. J. Sanders has resigned the position of deputy 
chairman and membership of the Colchester Tramways Committec. 

The Farnworth Urban District Council (Lanes.) at the last Council 
meeting unanimously arranged to give Mr. R. B. Leach, A. M. I. Mech. E., 
A. M. I. E. E., their chief electrical engineer and general manager, a 
three years’ agreement, with a progressive advance in salary of £15 
the first year, £30 second, and £50 the third year, in due recognition 
of this gentleman's abilities and the steady progress of the Farnworth 
undertaking, which is now showing a substantial] profit. Extensions 
are conteniplated in the near future, which Mr. Leach will design. 

The annual dinner of the non-commissioned officers’ mess of the 
Electrical Engineers (R. E.) Volunteers was held at the Regent Saloon 
of the Monico Restaurant on Saturday, Feb. 9. Quartermaster. 
Sergeant G. A. Applehee presided, and among others present were 
Major Н. M. Leaf, Captain W. C. Dumble (R. E.), adjutant, Captains 
Pearce and E. H. Leaf, and Lieutenant Merritt. An excellent repast, 
pithy and to-the-point speeches, a master-hand presiding in the ae 
aud last, but by no means least, a spleadid musical programme, all 


7 


combined to. make the evening an undoubted success. The toasts 
in nuded The King,“ The Officers," ** The Permanent Statt,” * The 
Visitors,” and The N. C. O. e Mess," and if, as we are told, ‘brevity 
i the won]. of wit, then, indeed, the speeches were (with one excep- 
tin: witty in the extreme, The exception, however, Was so marked y 
utique thatit ments à special paragraph all to itself. Rising to reply 
te the toast of The Permanent Statt,” the adjutant spoke for some 
10 minutes, and made an impressive speech, Phe musical programine 
was of the very highest class, and reflects the greatest credit on 
Soo ant Ribble, who was not only responsible for its production, but 
ao himself contributed in no small degree to ita success by his own 
«0. 

Mi. G. Н. Burrows, assistant mains superintendent of the Rochdale 
Corporation. electricity. works, has received a similar appointment 
with the Durham Collieries Electric Power Со, 

Mr. W. Mears has been placed upon the stat! of the Battersea Cor- 
район electricity works as meter superintendent, at his preseut 
malary viz., £117 per annum, The Eleetricity Committee have 
recommended that the salary of Mr. T. Bennett, senior shift engineer, 
be inereasd from £117 to £130 per annum, and that such increase do 
take etro t as from Jan. 1 last: and that the salaries of the other shift 
ep, cinecis-- Mears. J. G. Westlake, E. S. Colley, and €. E. T. Evans— 
be пасте trom £104 to £117 per annum, and that such increases 
de take teet да from Јар. 1 last. 

The Middlesbrough Corporation have agreed. to increase the salary 
of toe electrical engineer, Mr. Н. M. Tavlor, by £25. 

Mr. J. Piunckett, of Oban. Scotland, has been appointed electrical 
eni;nneer to the Tonbridge Urban District Council in Succession. to 
Mr. J. A. B. Horsley, who has resigned to take up а more remunera- 
tse appointment at Harrow. 

On the recommendation of the Electricity and Tramways Committee, 
the Warrington Town Council. have advanced the salary of Mr. 
F. V. L. Matthias, chief engineer, trout £300 to £350. 

Mr. Harry. Ellis, of Cardiff, brother of Mr. Arthur Ellis, manager 
of the Cardiff city tramways, has been appointed chief assistant of 
the electrical department of the Bradford Corporation, with a salary 
commencing at £250. 

The Society of Arts Albert Medal, awarded to Sir Joseph Wilson 
Swan ''for the important part he took in the invention of the incan- 
descent electric lamp. and for his invention of the carbon process of 
photegraphic printing," was presented by his Royal Highness the 
Prince of Wales on the 7th inst. 

The Derby " gold medal has been awarded by the Liverpool 
Engineering Society to Prof. E. W. Marchant for his paper on 
'" Riewtric Testing, which was read before the society on March 21, 
1906. 

Prof. J. Wertheimer, principal of the Merchant Venturers' College, 
Es has received the Order of Otfivier d'Academie of the French 

«ре, 

The Rochdale Town Council have agreed to increase the salary of 

Mr. C. Atchison, the borough electrical engineer, to £350 per annum. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Adelaide. —Tle Postmaster-General invites tenders for telephone 
and telegraph material. Tenders by March 6. 

Bdinburgh —Tenders are invited for (Specification 19) condensing 
plant. Tender to the Town Clerk by Feb. 18. 

Weymeuth.—Tenders are invited for the supply of stores to the 
Ele tricity Department. Tenders to the Town Clerk by Feb. 21. 

Blackburn.—The Electricity and Tramways Committee invite 
tenders for the supply of electrical and general stores, Tenders by 
Feb. 18. 

Weymouth —Tenders are invited for the supply of stores, for the 
Eie tity Supply Department. Tenders to the Town Clerk by 
F-b. 21. 

Léege.—The Municipality invite tenders for the installation and 
working of electric power supply. Deposit, £2,000. Tenders by 
March 30. 

Perth (Australia)—The Posotmaster-General invites tenders for 
lead - covered and paper-insulated telephone cable. Tenders by 
March 25. 


Madrid. Тһе Public Works Department invite tenders for the 
construction of an electric tramway at Vigo. Deposit £140. Tenders 
bv F. b. 18. 

Bdinbdurgh. — Tenders are invited for (Specification No. 20) exhaust 
steam turbines and direct-current generators. Tenders to the Town 
Cierk by Feb. 18. 

Hornsey. — The Borough Council invite tenders for meters, cables, 
ete, Particulars from the Borough Electrical. Engineer, Hornsey. 
Tenders by Feb. 20. 

Madrid.—Tile Pul.lic Works Department invite tenders for the eon- 
stri-tion, maintenance, and working of electric tramway at Baeza. 
Tenders by Mareh 16. 

Fulbam.—T!c Borough Council invite tenders for the sup ply of 
ы пега] and electrical stores. Tenders to the Town Clerk by 4 p. in. 
on Feb. 27. See advertisement. 

Shereditch. —T! Borough Council invite tenders for the supply 
of etores and materials for one year. Tenders to the Town Clerk by 
5 p tn. өп March 12. See advertisement. 

Steekport.—The Tramways Committee invite tenders for the 
„., of five double-deck top-covered cars, single-truck type, complete 
with chetrical equipment for overhead traction. Tenders to the Chair- 
man of the Tramways Committee by 12 noon on Feb, 25, 
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Battersea. —The Borough Council invite tenders for the annual 
supply of stores for the electricity department, Tenders to the Томи 
Clerk by 3 рли. on March 5. See advertisement. 

ford. The Corporation invite tenders for the supply of feeder 
booster and. switehboard for the electricity department. Particulars 
from the Electrical Engineer. Tenders by Feb. 26. 

Copenhagen. — Ге Corporation invite tenders for two three-phase 
steam-turbine alternators. Particnlars from 30. Kroner Elektrisk 
Station, Gothersgade 30, Copenhagen. Tenders by March 18. 

Reykjavik (Iceland).—The Town Council invite otfers for the 
concession of supplying the town with gas and electricity, | Particulars 
from Sheriff Danielsson, Reykjavik, Iceland. Tenders by Mareh 31. 


Islington. —Tenders are invited for à 12 months’ supply of traus- 
formers, indiarubber cable, jointing materials, and compound for high 


and low tension boxes. Tenders by noon on Feb, 21. See adver 
tisement. 

Madrid. Thi Publie Works Department invite teuders for the 
construction of electric tramways in Barcelona. Particulars from the 


Direction de Obras Publicas, Ministerio de Fomento. 
March 11. 

Paris.—Vhe Military Telegraph Department invite tenders for the 
supply of telegraph and telephone apparatus and material. Particulars 
from the Central Othee, 51, Boulevard de Latour-Maubourg, Tenders 
hy Feb. 21. 

Stockton-on-Tees. Tlie Electricity Committee invite tenders for 
the supply of stores required by them during year ending March 31, 
1908. Particulars from the Electrical Engineer. Tenders. to the 
Town Clerk by Feb. 20. 

Manohester.—The Tramways Committee of the Corporation invite 
tenders for the supply of stores. Tenders to the Chairman of the 
Tramways Committee, 55, Piccadilly, Manchester, by 5 p.m. on 
Feb. 25. See advertisement. 

Salford. —The Tramways Committee invite tenders for 12 months’ 
supply of stores, including car accessories and overhead equipment 
insulating material. Particulars from the General Manager. Tenders 
to the Clerk by 3 p.m. on Feb. 18. 

London, 8.W.—The London County Council invite tenders for the 
manufacture, supply, and delivery of 500 pairs of n.axinm um traction 
swing bolster trucks. Tenders to the Clerk of the Council, Spring- 
gardens, S.W., by 10 a.m. on Feb. 19. 

Portsmouth. —Tenders are invited for 12 months’ supply of stores, 
ete., for the Corporation electricity supply. Particulars and forme of 
tender сап only be obtained at the Elcetrie Lighting Station, Gun- 
wharf-road, Portsmouth. Tenders to the Town Clerk by Feb. 20. 

St. Panoras.—Tenders are invited for the purchase of a 700-i.h.p. 
Browett-Lindley triple.expansion three-crank engine (condensing), 
300 r. p. n.. 185lb. working pressure. Particulars froin the Chief 
Electrical Engineer, 57, Pratt-strect, Camden Town, N.W. See 
advertisement. 

Leeds.— Tenders are invited for the supply of 1,000 tons of rolled- 
steel tramway rails and 25 tons of tiebars for the city tramways. 
Specifications, with full particulars, can be had on application to Mr. 
J. B. Hamilton, general manager, City- square, Leeds. Tenders to the 
Town Clerk on Feb. 16. 

Sunderland.—The Corporation invite tenders for the supply and 
execution of the following works, for the Electric ty Department: 
(Section Aj buildings and chimney shaft; (B) three-phase turbo- 
generator, condensing plant, and cooling towers: (C) water-tube 
boilers, economi:ers, pipework, and induced-draught fan. Tenders to 
the Chairman of the Electricity and Lighting Committee by 12 noon 
on March 1. 

London, 8.W.—The London County Council invite tenders for the 
roadwork and platelaving required for the reconstruction tor electric 
traction on the conduit system of the existing horse tramways in 
Goswell. road, Pentonville-road. and Gray's-inn-road, and for the con- 
struction of the authorised tramways in St. John-street. The total 
length of above-mentioned lines is abont 5:6 miles of single track. 
Particulara from the chief engineer. of the Council. Mr. Maurice 
Fitzmaurice, C.M.G., County Hall, Spring-gardens, S.W. Tenders to 
the Clerk by 10 a.m. on Feb. 19. 

Salford.—The Electricity Committee invite tenders for the supply 
of stores, including oil, waste, and engine-room stores. cables, cable 
accessories, bitumen, asphalt concrete, ete., asphalt tronghing, meters, 
house fuse-boxes, iren castings, brass castings, wrought-iron tubes and 
fittings, carbons for are lamps, clectric lamps, switches, and other 
fittings, steel screw tubing, electric motors, motor starters, creosoted 
wood troughing, ananeters (gravity type. Specifications, ete., may be 
obtained trom the Borough Electrical Engineer's Office. Frederick-road, 
Pendleton. Tenders tothe Chairman of the Electricity Committee by 


F b. 16. 
RESULTS OF TENDERS. 


Stepney.—Tlie Borough Council have ordered 16 additional street 
lamps from the Improved Electric Supplies, Limited. 

Вгау. The District Council have accepted the tender of Johnson 
and Phillips for the supply and erection of hich-teusion switchboard. 

Belfast. The Tramways and Electricity Committee recommend the 
acceptance of the tender of Willans and Robinson, London, for. the 
supply of two 1,000- kw. turbo-dynamos, at £14.956, and. condensing 
plant at £5.191. 9s. 

St. Marylebone.—The Electric Supply Committee recommend that 
the Council accept the tender of the Pun ade Dynamo and Motor 
Co. for the supply of a balancing booster fur the Manchester-square 
sub-station for £2,200. 

Bengal-Nagpur Railway.—Messrs.. D. Santoni and Co. 1906) 
have secured the contract for. the supply of 48 *Nantonl" flame 


Tenders by 
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lamps and eight open-type arc lamps for the above railway, with 
poles, insulators, etc., at £650. 5s. 


Islington.—It is recommended that the Lighting Committee be 
authorised to arrange with the British Insulated and Helshy Cable Co. 
for an extension of their existing contract for the supply of cable for a 
further period not exceeding 12 months. 


Yarmouth. —The Tramways Committee have accepted the following 
tenders for the new tramway to Caister: Messrs. Walter Scott, 
Limited, for 150 tons of steel rails at £8 per ton; Thermit, Limited, 
for joints, estimated at £400 (more or less) ; British Electric Equip- 
ment Co., for poles and overhead equipment, at £1,612; Brush Elec- 
trical Engineering Co., for four cars, with garden seats and opening 
sashes, at £520 per car ; Millar's Karri id Jarrah Co.. for 400,000 
ain. by іп. by Sin. best jarrah paving blocks shipped from Bunbury 
and Fremantle, at £9. 5s. 5d. per 1,000; Dawber, Townsley, and 
Co., for 1,000 tons best Portland cement at 23s. 6d. per ton. 


London County Counoil.— The Highways Committee recommend 
the acceptance of the following tenders: Hadfield Steelfoundry Co., 
special trackwork, £46,000: Hosea Tugby and Co., 150,000 stone- 
ware cable ducts at £15 per 1,000, less 24 per cent. discount for cash; 
Н. H. Manstield, 150.000 ducts at £16 per 1.000, less 2} per cent. 
discount; Stanley Bros., 150,000 duets at £15 per 1,000, subject to 
25 per cent. discount: and G. Skey and Co., 50.000 ducts at £15 per 
1.000, subject to 24 per cent. discount; Hurst, Nelson, and Co., 
250 tramcar bodies, 2122575. British Westinghouse Electric and 
Manufacturing Co., electrical equipments for 300 tramears, £100,950. 


Islington.—The following tenders have been received for the 
supply of an electric capstan : 


On BION uen диге ейн tina Em RE а КЫНДЫ £175 0 0 
Monte Callow enn hh ERES a o 165 0 0 
Scott and Mountain, Limited] 4 156 0 0 
Appleby's Limited (No. r —444 Lt ii . 148 10 0 
Feinste, 8 148 0 0 
J. Hitchen ang sa abebee Sr o ea ds 133 0 0 
ohe ß ⁊ð baba det ies 150 0 0 
Clarke, Chapman, and Co 7 l . 130 0 0 
Heenan and. Reue E HEROS 121 10 O 
Keighley Electrical Engineering (( . 112 10 0 
Appleby's Limited (No. 1ꝶë 22?n 2 Et . 110 10 0 
h EA Adan ades Meade 91 10 O 
Adamson, Ramsbottam, and Coo ii 90 0 0 
Laidlaw and Laidler and Coo P77: .. q ͥ 80 0 0 
Chatteris Engineering Co 77 0 0 
Crompton nnd COs oa coser d EE наа 76 0 0 
T. Broadbent and Sons (recommended for acceptance: ... 62 0 0 
Fan for cooling tower. 
Crompton and Co. (accepted) ............... 4 Pom 281 10 0 
General Electric Со. ......... V... 8 299 0 0 
Davidson and Co. ......... E 510 0 0 
Matthews and Yates q i . . 518 0 0 
Electromotor and Dynamo Coʒ U Tw ꝛ Un . 520 0 0 
Baleke and Co THE 551 0 0 
keith and Blackman .............. CCC 520 0 0 
Vaughan and Cook ? dave eos 501 0 0 
Skelding and (Со. ................ . . 5 594 0 0 


BUSINESS NOTES. 
TRACTION. 


Colchester. —In future, all property left in tramcars will be dealt 
with by the tramways department, and not by the police. 

Erith. —The tramway employés have asked for extra. remuneration 
for working the demi-cars, but as the route on which these cars are 
run is not yet worked at a profit, the Council have deferred considera- 
tion of the matter until June next. 

Newcastle-on-T'yne. — Тһе collapsible gates on the traicars are to 
be replaced by brass chains. In addition to placing covers over 26 
single-truck cars and one double-deck bogie ear, the Tramways Com- 
mittee have in hand the covering of six other single-truck and two 
lurge bogie cars. 

Yarmouth. —Satisfactory progress is being made with the extension 
of the tramways from Yarmouth to Caister. Although the work has 
only been in hand just about a fortnight, the rails have been laid on 
the road Caisterward from the present terminus tor over half a mile. 
It is expected that the track will be laid complete in a couple of 
months from the start. 


Macolesfield.—The Corporation have given their consent to the 
promoters of the Macclesticld tramways for the making of the 
tramways within the borough only. This limiting of the promoters’ 
scheme is in consequence of another scheme fora light railway from 
Shettield to Warrington via Buxton, Macclesfield, Chelford, and 
Knutford, for which parliamentary powers are shortly to be sought. 

Bournemouth.—With regard to the service on the Parkstone 
extension light railway, complaints have heen made as to the 
insutficient number of cars on this route, and the Tramways Com- 
mittee have been approached with a view to their placing more cars 
on the route in question. It is not proposed to make any alteration 
at present, but the traffic manager has heen asked to report on the 
matter. 

Stockwell (Lambeth).— The London County Council have decided 
to commence at once the electrification of the South London horse 
tramwavs recently acquired by the Council. The first part to be 
clectritied is that between Brixton-road and Vauxhall, for which 
tenders are now invited, It has also been decided that the old tram- 


way depot in the Stockwell.road shall he converted into a power sub- 
station for this line at a cost of £6,000. 

Train-Lighting in India.—/,/i«n Euyinecring notes that the 
Bikanir Durbar are having a second saloon carriage fitted up with 
electric lights and fans in the Ajmer workshops of the Rajputana- 
Mnlwa State Railway for the use of his Highness the Maharajah of 
Bikanir. The installation is expected to cost a sum of nearly Rs. 5,000. 
The Jodhpur-Bikanir Railway has 80 out of 210 of its coaching vehicles 
fitted with electric lights for general public traffic. 


Bradford. —The Trafic and Fares Sub-committee of the Bradfoid 
Tramways Committee have recently had under consideration a 
suggestion that the Corporation should undertake the carriage of coal 
and other heavy goods on the tramways, The town clerk and the 
general manager have been requested to report as to the Corporation's 
powers in the matter and on the subject generally. No action has 
i been taken in the question of the proposed construction of the 

rownroyd-hill tramway. 

West Ham. — Тһе agenda for this week's meeting of the West Ham 
Corporation contained a notice of motion that the clause of the report 
of the Electric Lighting and Tran.ways Committee dated Oct. 12, 
1906, which was passed by the Council ut its meeting on Nov. 27, 
relating to blind persons, be rescinded, and that the request of the 
Indigent Blind Visiting Society that blind persons ueconipanied by 
guides be permitted to travel on the tramway system at a single fare 
or the two be acceded to. 

Perth (W.A.) — The Government have recently made an 
arrangement with the Perth Tramway Co. in regard to the watering 
of the full width of all streets in which tramlines are laid. It lias 
been agreed that the company shall supply and operate the sprinkliug 
cars and pay for all labour and current incurred, and that the Council 
shall pay for all water distributed at the rate of 1s. 5d. per 1,000 
gallons from the hydrant at the corner of Stirling and Newcastle 
streets, at 1s. per 1,000 gallons from other hydrauts. 


Camberwell.—The Borough Couneii asked the London County 
Council that the junction line leading from the tramways in Old 
Kent-road to the disused Bowles-road depot might be removed, but 
the County Council propose to utilise a portion of the junction line, 
about 150ft. in length, for the purposes of a lay-by or siding for 
electric cars. The Borough Council, however, insist upon the disused 
tramway being removed, and have again resolved to ask the County 
Council to reinstate the roadway to their satisfaction. 


Darlington.—At last week's meeting of the Darlington Town 
Council it was reported that a small sub-committee had been 
appointed to deal with the British Electric Equipment Co., who had 
delayed in completing their contract. The company had started an 
action against the Corporation for £1,430, but this the committee had 
been able to stop, and enter into arrangements whereby the Corpora- 
tion paid £300 in full settlement of the claim iud costs, which 
the committee considered a satisfactory conclusion to the business. 


Manchester. — The Manchester Tran ways Committee have 
appointed a sub-committee to discuss the question of inter-running 
with representatives of the Salford Tramways Committee. The 
Manchester Committee have made arrangements with the authorities 
at Ashton-under-Lyne for the through running of cars between 
Piccadilly and the Market-place at Ashton-under-Lyne without the 
necessity of changing from the cars of one authority into those of 
the other. The Oldham through arrangements are working admirably. 


Italy.—Thie Direzione Generale of the Italian State Railways has 
approved the application for working the following lines by eleetrie 
traction: Pontedecimo-Bussala, Savone-S. Giuseppe-Ceva ; Gallarate- 
Arona ; Gallarate-Laveno-Luine ; Milan-Lecco: Bardoneche-Modane. 
The furnishing of a generating station at Morbegno now permits the 
use of electricity on the Usmate- Bergame-S. Pietro-Seveso route. The 
Filovia Ivrea-Cuorgné Co. have placed a contract with Turin. Electric 
Traction Co. for the construction of electric tramways along the Ivrea- 
Cuorgne route. 

Twickenham. —Speaking at the opening of the Heston and 
Isleworth Electrical Exhibition on Wednesday, Sir J. Clifton 
Robinson referred to a proposal to construct a new tramline from 
Southall to Twickenham, and said the London United Co. had twice 
tried unsuccessfully to obtain the necessary powers. But now the 
situation appeared to have changed, and the people desired the trams. 
If, however, there were any concessions to be made they would now 
have to come from the local authorities, and not from the tramways 
company. He should, nevertheless, be pleased to mect the various 
councils concerned and discuss the matter in a friendly spirit. 

Oxford.—Thie seal of the Corporation has been ordered to be fixed 
to & petition to the House of Lords against any alteration in the 
Tramways Bill. The petition asks that the Bill might pass iuto law 
as it now stood, that no alterations might be made thercin atfecting 
the arrangements, and that no provisions might be inserted therein 
to the prejudice of the petitioners ; that the petitioners might be heard 
by their counsel, agents, and witnesses before the committee of the 
House to whom the Bill might be referred, in support of the petition, 
aud against the insertion of any alteration to which they might 
object, and that the petitioners might have such other relief jn the 
premises as to the House might seem fit. This petition is necessary 
in order to give the Corporation a locus standi before the committee of 
the House. 


Railway Electrification. —At the half-ycarly meeting of the 
London, Brighton, and South Coast Railway, a shareholder, referring 
to the electrification of the railway in South London, said he thonght 
that was a heavy expenditure, and was hardly needed. He could ses 
no excuse for an outlay of nearly £1,000,000 to run electric trains 
over a portion of their system which was in the open air. He is also 
reported to have said that he had heard it stated that the rails over 
which electric trains ran melted away, and if that was truc it was 
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а very serious thing for the company.” Happily, the chairman was 
able to aure the apprehensive sharcholder that he had never heard 
we wonder who has‘) of rails melting as a result of electrifying a 
ra: wav, and the interlocutor thus left the meeting with his composure 
of nand restored. 

North-Eastern Tube Bill. — Information has been received by the 
various pubin authorities and others interested that. the promoters of 
the Hammersmith, City, and North-East London Railway Bill, 1906, 
Lave devided not to proceed further at the present moment with their 


w^eme. The Bill for what has been. known as “the North-Eastern 
Tute "7 was deposited. for the first parliamentary session of last year. 


It propeeed the construction of electric milways рагу underground) 
from Chiswick to Southgate, of a total length. of 21 miles. The 
үзеш of the Bill was arrested last session, after heavy expense had 
teen incurred, on the ground that no such important scheme could be 
considered until a decision had been come to relative to the appoint- 
nent of а Trathe Board. for London. When the Government has 
desided bow London railway schemes are to be considered, the pro- 
metem will again bring forward their scheme. 

Walsall The annual balance-sheet and statement of accounts 
ines] by the Walsall Tramways Committee shows a clear net prolit 
tor the vrar ended Dee. 31, 1906, of £4,389, as against. £3,894 in 
1415. The committee again strongly recommend that the Council 
езй ecutin their poliey of the two previous years of transferring 
the whole of the profit to the reserve fund, so that an ample fund 
пзу te provided to meet any contingency that may arise. The trathe 
iei nde Shows an increase of £1,015 as against the previous vear, and 
the average earnings per car mile is 10:558d., as against 9 856d. The 
total revenue per car mile is 10:572d., аз against 10 0484. There із 
an mnereaw dn expenditure of £905 as compared with the previous 
vear OF {һич tnerease, £370 is in respect of repairs of ears. As 
mare nst this, however, various savings have been effected in cleaning 
ind anng of cars, repairs to permanent way, and other matters. The 
Inmitten place on record their high appreciation of the ma ny services 
rendered by the chairman (Mr. Cope’ in connection with the under. 
Beking. 

Dundee. —Mr. Peter Fisher, Corporation tramway manager at 
Punde, has issued à report. on the subject of tram fares, and 
epe rally with терага to reductions. He said the experience of 
Dundee was that with every reduction in fares they һай large 
Increases in the number of passengers carried with decreases on the 
total meeipts, The average fare in Dundee had always been very 
low. and what looked а small reduction per passenger meant a con- 
ene: able proportion of the total earnings. One-tenth of a penny 
was an insignificant reduction to suggest, vet it represented 56.250 
annum. As an ilustrat.on of the reduction of car fares iu. May 
Set, he Sid that for the week ending Jan. 30 the mileage run 
exceeded that of the same week in the previous year by 2,453 
пля, and the increase in the number of passengers carried was 
1.589 vet there was a decrease in revenue of £43. Os. 14. To this 
had to te added the average working costs for the increased mileage 
ran which, at 7:323d. per car mile, was £76, so that they were 
м азу financially worse by £119. 

Liverpool.—The Tramways and Electric Power and Lighting 
Con mittee have now issued the city treasurer's estimate of expendi- 
ture in respect of trumways for the year 1907. The actual expendi- 
ture on revenue account for 1905 amounted to £490,669; the 
ar Droximate expenditure on the same account for 1906 amounted to 
£A) £81; the estimated expenditure for the усаг ending Dec. 31, 
1:707, being 5500.157, made up as follows: working expenses, 
£440 000; sinking fund and repayment of loans, £57,308 ; interest, 
£4 329. It is estimated that tlie income of the undertaking will be 
mere than suthcient to meet the expenditure of the vear. The income 
tor the year 1906 was £583,620, being an increase over -1905 of 
£io 391. The estimated expenditure on capital account for 1907 is 
wed) upas toilows: tramway lines and overhead electrical equipment, 
2-0) depots ete., £7,000; additional cars (sauction to be obtained), 
£12,000; motor vehicles (sanction to be obtained), £2,000; removal 
of postal telegraph aerial wires, cte... £500 ; contingencies (sanction 
to obtained, £2.500— total, £25,000. On reserve, renewal, and 
depreciation account the estimates are as follows: balance of amount 
plat the disposal of the committee by the City Council for the 
ccs, Hatton-varden, £14,412: alterations of tramway lines, 
£25.125 ; renewals of tramway lines, 25.500; additions and altera- 
tiene to cars, £5,000; contingencies, £2,000—total, £50,037. 
Arplcation 19 to be made to the Board of Trade in the next session 
ef UM nt for a provisional order authorising the construction of 
Dew tramwsats, The length of the proposed lines is approximately 
1.180 saris of double line and 540 yards of single line, or equivalent 
tc atout 1 mile 1,140 yards of single track. 


Mew Zealand. —Replving to a deputation who urged the construc- 
eon of line of light railway from Masterton to Waipukurau, the 
Minister for Publie Works stated that the country would not go in 
for an increased borrowing policy, and in the meantime all possible 
e: -тку would be concentrated on the main trunk line between 
M. . ton and Auckland. In less than three years' time this work 
жос >e completed, and the Government would be in а position to 
d-s) more агау with the other works in hand. The application of 
water power to the working of the New Zealand railways would alter 
the whoie system. Instead of grades like 1 in 65 and 1 in 70 having 
to te preserved, the lines would follow the undulations of the country, 
end extensive cuttings and tunnellings could be avoided. In the 
„ure of time he believed the whole of the New Zealand railways 
ч aid be electrined, and trains would be running over the lines at 
.ntervai€ of an hour. They really would not be trains, but trains of 
a tew cars run to suit the requirements of the population and the 
demands of the produce traffic. It would be possible to construct 
ig ter lines with lighter bridges at greatly reduced cost, and trains 
coud be run practically continuously at а cost not in excess of the 
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existing expenditure, This was the poliey he was ever keeping before 
him. The deputation would naturally inquire, ** When do you think 
it will be possible to have water power applied to the railways!” In 
reply, he could only say that any scheme for the application of water 
power would be very costly, and a most careful inquiry would have to 
be made and details minutely thought out before any definite pro- 
posals were made. The ditticulties of surveys had entailed E se 
Which had prevented him from bringing down certain information in 
this connection, which he had hoped to be in a position to place before 
Parliament at an early date this session. Water power, he atlirmed, 
was going to be a great and important factor in the development of 
New Zealand. He believed that by the end of the present year he 
would have formulated some definite proposals for railing the country 
on the lines he had suggested. 

Tramway Aocoidents.—Thlic first fatal accident in connection with 
the Birmingham Corporation tramways occurred. last week on the 
Lodye-road route. At about 12.30 p.m., when some school children 
were going home and an electric car was passing along that thorough: 
fare, a little girl suddenly ran otf the footpath in front of the car. 
The driver immediately applied his brakes and pulled the car up 
within its own length. He was too late, however, to save the child, 
who missed the life-preserver under the ear and was run over. The 
driver was so upset by the accident that he fainted and fell otl the car. 
The jacks on the car were used to litt the wheels off the unfortunate 
child, so as to allow of the multilated body being removed. The 
driver is said to be a steady, reliable man, aud eye-witnesses state that 
he did all in his power to avert the accident. A less serious accident 
occurred. on the Neehells tram route. A саг was. proceeding down 
Long-acre towards Nechells, and when turning into Cuckoo-road the 
car left the metals and dashed into the window of a boot shop. The 
window was shattered and the woodwork damaged, while the front ot 
the car was battered in. There were several passengers on the ear, but 
they fortunately escaped without serious injury. A stone on the line 
is said to have been the cause of the accident.—An alarming tramway 
accident occurred last. Friday at Halifax in New Bank, which was the 
scene of the fatal runaway smash on July 1 last. Whilst on the 
return journey from Shelf a car got out of control on the hill. At the 
bottom of the incline the car jumped and swayed ominously, throwing 
the passengers, who were all inside, into a heap on the floor. It kept 
to the rails, however, and the driver, who had stuck to his post, was 
able to pull it up.- -During a thick fog which prevailed in London last 
Saturday night a serious collison, involving injuries to eight passengers, 
tud on the London United Tramway Co.'s system at Shepherd's 
Bush. The accident happened at about haif-past 11, at the corner 
of Uxbridge-road and Askew-road. An inward-bound car from Southall 
was negotiating the junction at this point when a heavily-luden car 
from Shepherd's Bush terminus approached. The brakes of the latter 
car failed to act, largely owing, probably, to the greasy state of the 
rails, and it dashed with great violence full into the middle of the 
other car, knocking the body partly off the truck, and itself sustaining 
considerable damage. The windows of both vehicles were shattered. 
The accident resulted in the entire suspension of {тае on both lines. 
A telephone message having been sent to the company's depdt at 
Chiswick, a breakdown gany, with the necessary Ab DNE was 
quickly on the scene, and with the aid of a hydraulic jack the body 
of the Southall car was replaced on its carriage. [t was more than an 
hour, however, before the lines were cleared. 


LIGHTING AND GENERAL. 


Melbeurne (Australia).—A further order for 50 Aston-Worsley 
arc lamps has been placed with Messrs. Veritys by the Corporation. 

Ascot. —Mr. A. Н. Dykes is advising the directors of the Ascot 
District Gas and Electricity Co. as to the establishment of a supply of 
electricity. 

Bermondsey.—The Borough Council have decided to extend the 
electric maius to the district of St. Olave for strect-lighting and 
private eonsuniption. 

Newhaven.—The Kural Council have passed a resolution calling 
upon the National Telephone Co. to complete the work of telephonic 
communication without delay. 

Oxford.—The City Council have given permission to the Post 
master-General to lay an underground wire along Rawlinson-road, 
Polstead-road, and Heytield- road. 

The Kings New Yacht.— Aston radiators to the special designs 
submitted by Messrs. Veritvs have been selected for use on the King’s 
new vacht now being fitted up at Southampton. 

St. Annes. — Бу nine votes to two at the meeting of the St. Annes 
Electric Lighting Committee it was decided to continue the lighting 
during the night of certain street lamps until the erd of March. 


Aston. —At the last meeting of the Electricity Committee it was 
reported that the total number of units sold for the month of 
December was 226,578, agaiust 197,512 in the corresponding month 
of 1905. 

Notting Hill Electric Lighting Co.— The directors of the Notting 
Hill Electrie Lighting Co. recorumend a fiual dividend of 44 per cent. 
on tlie ordinary shares for 1906, making 74 per cent. for tlie year, aud 
of £3. 10s. each on the founders’ shares. 

South Metropolitan Electric Light and Power Со. —The transfer 
register for ordinary and 7 per cent. cumulative preference shares of 
this company is closed until the 28th inst., inclusive, for the prepara- 
tion of warrants for payment of dividend. 

Newoastle.—The Town Council have refused an application from 
the Postinaster-General for permission to lay underground telegraph 
lines in the borough, unless the Fost Office authorities undertake to 
relay the whole width of tho footpaths broken into. 
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West Hartlepool.—The Electric Lighting Committee have, upon 
the request of the Property and Lighting Committee, resolved that 
the electrical engineer report to that committee upon the lighting of 
the market, and the adoption or otherwise of an improved system. 


Partnership.—The London Gazette announces that the partnership 
between W. Veitch and II. E. Smith, carrying on business as electric 
lighting engineers at 28, South Anne-strect, Dublin, under the title 
of the Tayler Smith Electric Co., has heen dissolved by mutual 
consent. 

Liandrindod.—The ofler of Mr. David Davies, M.P., to sell the 
Llandrindod Wells electric light works to the Urban District Council 
at cost price, plus 6 per cent. on the capital expended, was further 
considered at a meeting of the Council on Friday. It was eventually 
decided to hold a special meeting to consider the matter. 


National Electric Supply Co.—Thie directors of the National 
Electric Supply Co., Preston, have paid dividends of 4 per cent. for 
the vear on the preference shares, 4) рег сец. on the ordinary shares 
for the half-year, making, with the interim dividend paid in July, 
74 per cent. for the year, and £1. 7s. 2d. on the founders’ shares, 


Extensions at Dick -Kerr's Works, Preston.—[n order to 
meet the very large demand for electric plant which exists both at 
home and abroad, the directors of Dick, Kerr, and Co. have decided to 
carry out considerable additions to their Preston works, this being 
the second extension which has taken place since the shops were 
erected, 

Clacton.—At the last Urban District Council meeting the Electricity 
Committee recommended insuring the two engines against breakdown, 
in £200 each, at an annual premium of £23. Letters were reported 
from two consumers requesting a reduced rate for current, but the 
entertaining of the applications was not recommended, The report 
was adopted. 


Buxton.—At the last meeting of the Electricity Committee the 
engineer's report on proposed all-night lighting, cost of brackets and 
time switches, automatic arrangement, ete., was read. For 10 lamps 
the total estimate was £43, the Street Committee to be asked to pay 
one-half the cost. The cost of lighting for single lamps would be 
30s. for each lamp. 


City of Lendon Electric Light Co.— The directors of the City of 
London Electric Lighting Co. have resolved to transfer £45,500 to 
reserve and to recommend a dividend of 7s. each on the ordinary 
shares. making a total distribution of 12s. per share for the year ended 
Dec. 31, 1906, being at the rate of 6 per cent. per annum, and to carry 
forward a balance of about £20,000. 

Dripsey (co. Cork).—The Joint Hospital Board, Cork, is con- 
templating the erection of an electrically-lighted sanatorium for 
cousumptives at Dripsey, eo. Cork. The amount required to erect 
the sanatorium is estimated at £17,650, of which sum £1,586 is 
included in. kitchen and elcetrie lighting, The proposed site is at 
Myshell, on the banks of the Dripsey. 

Argentina.—H.M. Consul at Buenos Ayres reports that a German 
electrical company has recently bought 33,000 square metres of land 
in the neighbourhood of the southern dock at that port, on which the 
company will erect a sixth generating station. It is said that this 
new station will be equipped with turbines capable of producing 
100.000 h.p., and that it will take five усгтз to complete. 

Tynemouth.— Mr. R. II. Bicknell, instructed by the Local Govern- 
ment Board, attended at the Town Hall buildings, North Shields, for 
the purpose of holding an inquiry in regard to an application by the 
Tynemouth Corporation to borrow £9,500 for purposes of their elec- 
tricity undertaking. It was decided to adjourn the application until 
further particulars had been received with regard to certain loans. 

Imperial Cable Communication. —Prof.. Gordon, principal of 
Queen's University, addressing the Empire Club at Ottawa, advocated 
the construction of an all- Empire cable between Great Britain, Canada, 
Australia, New Zealand, South Africa, aud India, and the establish- 
ment of a news service for sending matters of special interest to the 
Empire. This, he said, would have the effect of binding the Empire 
closer together. 

Colchester.—At the Town Council meeting the engineer reported 
the following particulars: output of electricity in units during 
December, 1906, lighting, 103,364, against 85,105 in 1905; ditto, 
traction, 39,728, against 39.381 in 1905 ; used in generating station, 
20,519, against 8,621 in 1905 ; number of consumers at end of 
December, 1,056, against 844 in 1905 and 627 in 1904: total number 
of 8-c. p. lamps connected, 40,182, against 35,652 in 1905 and 30,455 
iu 1904. 

Worcester.—A Local Government Board inquiry has been held 
into an application of the Corporation for sanction to borrow £6,500 
for the purposes of the electricity undertaking—viz., the extension of 
the Hylton-road station to accommodate the whole of the steam pro- 
duction plant, provision of new plant, aud the repayment of upwards 
of £4,000 of the original loss in respect of plaut which is about to 
be “scrapped.” It is estimated that the rearrangement of the works 
will effect a saving of £1.200 per annum. 

Brighton.—The Local Government Board have sanctioned the 
borrow ng by the Council of £21,200 for various purposes iu connection 
with the electricity undertaking, The ‘Telephones Committee have 
requested the Finance Committee to make an order on the borongh 
treasurer for the payment to the Postmaster-General of the sum of 
£2,000 on account of the amount due to the Post Ottice in connection 
with the apportionment of incomings and outgoings to Nov. 30, 1906, 
in respect of the transfer of the Corporation teleplione system to the 
Post Office. 

Swansea.—We mentioned in our issue of last week that there was 
a definite prospect of the sale of tho Swansea Corporation telephones 
to the National Telephone Co. instead of to the Government, as 
recently contemplated, The Limes now states that the company have 


agreed to acquire the system, the terms being the repryment in full of 
the capital expenditure, which amounts to £28,700. No definite 
statement from the company has yet appeared, nor is there any 
likelihood of any announcement being made until a later meeting of 
the company. 


Camberwell. —The London Electrie Supply Corporation have given 
the Borough Council notice of their intention to commence the execu- 
tion of the following works on the expiry of the statutory month's 
notice namely, ‘To lay distribution mains for high-tension supply in 
Astbury-road, in the borough of Camberwell, and to construct inspec- 
tion boxes after our usual type and construction, approximately as 
shown on the plan herewith. The said mains will consist of lead- 
covered cables drawn into cast-iron pipes, or armoured cables directly 
laid in the ground, and working at a pressure of 2,400 volts (alter- 
nating).“ 

Darlington. —The Electricity Committee have received from the 
Cleveland and Durham County Electric Power Co. a request to have 
an opportunity of considering the possibility of their giving the 
Corporation a supply of electrical energy in bulk for the purpose of 
their clectrie light and traction undertaking, and the committee have 
instructed the town clerk to reply. stating that the Council are not 
prepared to entertain the proposal, having regard tu the fact thata 
considerable anount of capital has been expended in the construction 
of the Corporation electricity works which enable the committee to 
supply power and light to anyone requiring it at reasonable terms. 


Middlesbrough.— A further settlement of the buildings and boilers 
at the Middlesbrough Corporation's electric light works was reported 
by the engineer Mr. Н. M. Taylor) at last week's meeting of the 
committee. He suggested that the sub-committee appointed to deal 
with the matter should inspect the place, and this was agreed to. 
The monthly report showed that 170.700 units had been produced 
during January, compared with 161,900 in January last year, and the 
estimated revenue was £1,815, or the same as last year. The works 
cost was £802, against £664 in January last year, ог 1:15d. per unit, 
against ‘93d. per unit. This was largely due to the increased con. 
sumption and increased price of coal. 


Liquidations.—The London Gazette announces that the creditors 
of the Dewsbury Electric Manufacturing Co. are required to send 
their names and addresses, and the particulars of their debts or 
claims, and the names and addresses of their solicitors (if any), to 
Robert Southworth Dawson, 9, Clarles-street, Bradford, by March 28. 
Creditors of the Motor and Electrical Engineering Co. (Leeds), in 
voluntary liquidation, are required to send their names and addresses, 
and the particulars of their debts or claims, and the names and 
addresses of their solicitors (if any), to Mr. R. A. Smithson, of 
Central Bank-chambers, Leeds, by Feb. 28. A general meet'ng of 
the members of the Electrical Testing Laboratories, Limited (in li zui— 
dation), will be held on Mareh 15, at 1 p.m., at 17, Devonshire- 
chambers, Bishopsgate-street Withont, for the purpose of having an 
account laid before them, showing the manner in which tlie winding 
up has been conducted, and the property of the company has been 
disposed of. 

Stock Exchange.—Tlie Stock Exchange Committee have appointed 
Feb. 20 special settling day in Exploring Land and Minerals Со. з 
319.290 shares of 10s. cach fully and partly (95. 6d.) paid, Nos. 1 to 
519,290; Knils River Tin Mines’ 75,000 shares of £1 each fully paid, 
Nos 1 to 75,000 ; and North Copper Co.’s 500,000 ordinary shares of 
£1 each fully paid, Nos. 500,001 to 1,000,000, aud 500.000 preferred 
ordinary shares of £1 each fully paid, Nos. 1 to 500,000 ; and have 
ordered Shawinigan Water and Power Co.'s further issue of 200. 000dol. 
5 per cent. consolidated first mortgage bonds, Nos. 5,566 to 5,765 of 
50010]. each, to be quoted in the official list. Applications have been 
made to the Stock Exchange Committee to appoint a special settling 
day in Hampden Cloncurry Copper Mines’ further issue of 50.000 
shares of £1 each fully paid, Nos. 150,001 to 200.000 ; and Londen 
Electrobus Co.'s 46.841 shares of £1 each fully and partly (10s.) paid, 
Nos. 1 to 46,841 ; aud to allow Bournemouth and Poole Electricity 
Supply Co.'s further issue of 7.500 6 per cent. cumulative second 
preference shares of £10 cach, fully paid, Nos. 40,001 to 47,500, to be 
quoted in the official list. 


Robertson Lamp Prize Competition.—Tlie General Electric Co. 
have organised a prize competition on the well-known lines of setting 
picture problems for solution, but as all the pictures represent well- 
known electrical terms, uo insuperable difficulty should be experienced 
in solving then;; That is not to say, however, that the problems are 
easy, ‘On the contrary, the list which we have seen is sufficient to 
convince us that a great deal of thought will be required in their 
solution, and our readers will find the task congenial for their spare 
moments, to say nothing of the possibilities of gain. There are three 
principal prizes, valued £10, £5, £3, in the form of an open order on 
the General Electric Co. for Robertson electric lamps or any other 
electrical apparatus illustrated in cheir catalogue. This competition 
is open to anyone directly interested in electric lighting (excepting, of 
course, employés of the General Electric Co. or Robertson Lamp 
Works). The prizes will be awarded to competitors with the greatest 
number of correct solutions, in order of merit. In the event of a tie 
by two or more competitors for either of first three prizes, the same will 
be equally divided. — Full results of competition will be published iu 
the trade papers on Mareh 15. The correct solutions are lodged with 
the Publication Manager, General Electrie Co., 71, Queen Victoria- 
street, London, E.C., whose decision in cases of dispute must be 
accepted as final. The last day for sending in solutions is Thursday, 
Feb. 28. 

Gillingham.— At the last meeting of the Electricity Committee the 
engineer reported that the equivalent of 61 8-c.p. lamps had been 
connected with the mains since the previous meeting of the committee, 
making a total of 25,681 8-c.p. lamps, with 282 consumers connected 
in the borough, and that applications had been received far the 
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nzva'ent of 68 8-e. p. lamps. The engineer also submitted a 
‘tian ral statement for the quarter ending Dec. 51, 1906, as follows: 
Revenue- private lighting, £1.146. 18. 44d.; private power, £26. 
S4. I.: Naval Hospual, £417. 16s. 5d.: public lighting, £340: Kent 
Power Co, £2,329. 174. 114. —tetal, 54,260. 9s. 4,4. Expenditure— 
"aces and salaries, £488. 108. 30. ; quarterly bills, £1,353. 18s. 1d. ; 
ts. ete. cestin ated), £66. 115. XI.; principal and interest on loans 
thipa in м», £1.287. 108. 2:4. ; balance, £1,063. 19s. 7d. — total, 
£4,200. Уз. 441. 

Erith.—A:t the last meeting of the Urban District Council the 
се аса engineer reported an application. from W. Cory and Son for 
a орну of cuergy for power and lighting purposes at their Station 
М 14:1, and reommended that the supply be given at 14d. per Board 
of Trade unt, execpt during peak loads, when the price would be 44d. 
per urit, the consumption of energy for ligliting at these rates not to 
ceal ZO percent. of the total annual consumption, The committee 
mn s that a supply be granted upon the above-mentioned 
terma., The electrical engineer also reported applications for supply 
"o the new workmen а club in Gilbert-road, Belvedere, and also at the 
tecti ni al instituti, Erith-road, Belvedere, and the committee recom- 
s nde that the necessary maius extensions for the purpose of these 
Soc pues be carried. out at the estimated. cost of £41. 17s. 11d. and 
£40. 175. Od. respectively, the estimated revenue in cach case being, 
ш the opinion of the engineer, sufficient to warrant the expenditure. 


Whitley. —Among those who were present. at the tests conducted 
east week on the Poulsen system of. wireless. telegraphy from the 
Wiiati s Bay station, in which H. M. S. Furious” took. part, were 
М:. Н. bBabinzton Smith, C.B., C. S. I., the secretary, and Mr. J. 
Seavey. the enzincer-in-chiet. of the Post Office. Admiral Jackson, 
Commander Christopher Payne, of H. I. S. Vernon,” Captain George 
ath, Lientensut Kirke. and a number of other officers, Baron 
Trawler (engineer) and Mr. Sigurd Bojosen (managing director) 
npeseut d the Amalgamated Radio-Telegraph Co., which company 
Pasnew scoured the whole world patent rights of Herr Poulsen, and 
ef which Lord Armstrong is the chairman. There were also. Danish 
ad Genuan operators, aud several telegraphists and mechanicians 
fen the Postal Telegraph Department, making a party of about 20. 
Tie test) undertaken were of an exhaustive character, und it is stated 
That from the peint of view of both the Postal and Admiralty officials 
they гези ей most satisfactorily. 


Woolwich. —The agenda paper of the Borough Council contains a 
„nen e report from the Electricity Committee on the subject of 
the cieetnidty undertaking, The committee print for the first time 
tus ectuments ef Sir А. B. W. Kennedy, who states that upon the two 
fuer tine stations the Council have spent £255,732 ; that the erection 
eth P aurnstead station was a serious mistake, and largely responsible 
for tbe untettungte position in which the undertaking now finds itself. 
I. tbe enmmumestanees. the Electricity Committee recommend the 

enx of the winng department from Mareh 31, pointing out that 
"ne district auditor stated in his report in reference to the electricity 
| partment, I must very fully endorse the financial conclusions оп 
in u the consulting engineer. bases bis advice to discontinue this 
bfr nt nt with the least possible delay.“ Only one member of the 
пап с Ele tricity Committee dissented fron. the recommendation 
That the wing department should be closed, by which means many 
" erz'wrs of the Council hope to save £2,000 a year. 


Whitefeld. —At the last Council meeting the chairman of the Ele- 
"ity Committee, in moving the contirmation of the procecdings of 
te cemmlttee, which referred to negotiation. with the Lancashire 
b tt Powe: Co. and the Salford Corporation on matters affecting 
e энш and the tramways, said the committee had practically com- 
petol their arrangements with the Salford Corporation, as to lease 
ind etuer things, with the exception of a small monctary matter 
‘o> bone hoped would pass through at the next meeting, and they 

id oorancticaily come to terms with the Lancashire Electric Power Co. 
or means of which residents would shortly be able to have a supply of 
байан in their homes if they desired it, aud those who had work- 
epe wert be able to have it for power purposes. They had been a 

ts је rie tnne dn their negotiations with other authorities, and 
tatti u ariv with this company, whom they had had to fight to 

„ t them getting powers to enter the district without the consent 
fthe Соты. Hew ver, they had now come to such au arrangement 
же ^c, ] coable Chem to secure what they thought would be fair and 
tas nani arrangements for the benefit of the public. 


Battersea. Ilie Elcctiic Committee have. recommended that 
tre 5 arme providing for the extension of the lighting by electricity 
to peur Jane in the reads on the Park Town Estate, excluding 
1. % tit i mains fer private lighting, be carried out at au estimated 

"of L260. They further recommend that the charge to be made 
(vote eiectreuty department for the supply of electrical energy to, 
ed n. intens of tantalum lamps be £5 per lamp рег annum. 
Woh retetence to the report of the Law and Parliamentary Committee 
eceritted te the Council on Jan. 9 last, relative to the contract with 
taham, Morton, and Co. for the erection of a coal-conveying plant at 
wo central electrie generating station, the solicitor has reported the 
ste Taken snee that meeting and the negotiations which have taken 

жб teference te the action brought by Giaham Morton, Limited, 

ote iy ty Griham, Morton, and Co., and Mr. R. Hilditch, liqni- 
epot the meow company, fer the stun of £1,132. 168. 7d. for work 

"* aL 1 шч пае supplied under the contract. As a result. of the 
|t ern tate, à settlement of tlie matter has been agreed to 
ба аут by the Council of the sum of £87. 10s., and the discharge of 
ne rr tee items which together do not exceed £55. The Lighting Com- 
„ тот ti, ie the Council to confirm. this agreement, and to 
Cut crow them to take such further steps as they may leem necessary 
woo prerani te the piant, 

Fulham. Т: duties of the borough electrical engineer have been 
J uwal y a special sub-conunittee appointed to deal with tlie question 
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of committees and officials as follows: To attend all meetings of the 
Council, of the Electricity and Lighting Committee, and of their sub- 
committee when dealing with questions atleeting his department, and, 
when required, meetings of any other committee or sub-cominittec, 
To make such reports to the Electricity and Lighting Committee upon 
matters appertaining to his department as may, in his opinion, be 
advisable, or as may from time to time be required by the Council, 
by the Electricity and Lighting Committee, or by any other com- 
mittee. To advise the Electricity and Lighting Committee when 
required on matters appertaining to his departiment. Subject to the 
directions of the Electricity and Lighting Committee, to have full 
control of all buildings, wharves, works, plant, and machinery under 
the coutrol of that committee. Subject to the directions of the Elec- 
tricity and Lighting Committee, to have full control ot all mains, 
transformer stations, are lamps, pillars, boxes, cut-onts, and meters in 
consumers’ premises. To have full control over the electrice wiring 
and electric tittings in the town hall, public library, branch libraries, 
baths and wash- houses, and other buildings in charge of or belonging 
to the Council, with fall power at all times to test and inspect. same, 
and to report to the Electricity and Lighting Committee. To prepare 
and submit to the Electricity and Lighting Committee an estimate of 
all stores required for use in his department, and, if se instructed hy 
them, give orders for the same. To advise the Electricity and Lighting 
Committee as to the best means for the disposal of clinker, to obtain 
estimates, and, as directed by the Electricity aud Lighting Committee, 
to dispose of the same, to supply the borough trensmer with all 
information for the preparation of his accounts of moneys due in 
respect thereof, to collect all such accounts as are payable in cash at 
the time of delivery of the chuker, and to hand over the money to 
the borough treasurer, To advise the Electricity and Lighting Coni- 
mittee on all questions relating to the appointment, pay, promotion, 
suspension, and dismissal of the members of the stall of his depart- 
ment. The Finanee Committee recommend that the unexpended 
balance of £689 standing to the credit of the dust destructor capital 
account be transterred to the electric light capital account so as to 
recoup the latter the cost incurred in erecting the clinker crushing and 
riddling plant, and for the purpose of defraying any capital expendi- 
ture authorised by the Council in connection with the electric lighting 
undertaking. 


PROVISIONAL PATENTS, 1907. 


Fen. 4. 

Improvemonts relating to telephono receivers. 
Patrick Mullins, 37, West Nile-street, Glasgow, 
Improvements in or relating to the lighting by 
eleotricity of minera' safety lamps in coal mines and 
other places. William Patterson, 11, Victoria-place, 

Darlington. 

2748. Improvements in electric couplings for railway signals. 
Siemens Bros. and Co., Limited, and Luiz Moraes Gomes 
Ferreira, Queen Anne’s-chambers, Broadway, Westminster, 
London. (Complete specification.) 

Improvements in  rhoostats. 
Bedford-street, Strand, London. 

Fen, 5. 
2815. Safety terminals for electric accumulators and othor 
appliances for use in mines or otherwise. Jolin 
Charles Best, 90, Fountain-street, Morley, Yorks. 


2712. Alfred 


2720. 


Theodor Reishot!, 31, 


(Complete specitication, ; 


2803. 


2830. Improvements in connection with mercury vapour 
electric lamps. Charles James Hall, 10, Eist- parade, 
Leeds, 

2849. Improvements in apparatus for producing an intor- 
mittent electric current. Edwin Dixon Rodway, 
Norfolk House, Norfolk-street, London, 

2877. Improvements іп galvanic 00119. Konrad Roter, 
Birkbeck Bank - chambers, Southampton - buildings, 
London. (Date applied for under Patents Act, 1901, 
Кеб. 6, 1906, being date of application in Germany.) 


‘Complete specification. 

Improvements in or relating to the starting and 
controlling of electric induction motors. Jehannes 
Schuil, 46, Liucolu's-inu-fields, London. 

Improved automatic electric switch. Albert Schappi, 
57, Chancery-lane, London. (ate applied. for under 
Patents Act, 1901, Feb. 5. 1906, being date of application 
in Switzerland.) (Complet + specification.) 

23077 \./05. Improvements in proccss of electric wolding, 
Laurence Sylvan Lachman, 28, New Bridge-street, London, 
(Date applied for under Rule 5 of the Patents Rules, 1905, 
Oct. 8, 1906. Renumbered from 25.152, 00, which number 
is cancelled.) (Complete specification.) 

Ек. б. 

2921. Improved soelf-binding insulator. Jesse Raymond Тар, 
88, Shetheld-read, Stonegravels, Chesterheld, Derbyshire, 

2926. Improvements in and rolating to indicating and 
recording apparatus for electric pyrometers and 
the like. William Armour, 96,  Buchanan-street, 
Glasgow., 

2930. Improvements in mechanism for revorsc current 
circuit broakers. James Sugden and Edwin Dixon 
Rodway, Norfolk House, Norfolk-street, London. 

2936. Improved construction of electricity recording timo 
moter. Thomas Ernest Raymond Phillips, 9, Parr-street, 
Liverpool, 


2888. 


2889. 
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2938. 


2937. 


2938. 


2959. 


2963. 


2964. 


2973. 


2983. 


2986. 


3000. 


3001. 


3008. 


3025. 


3026. 


3929. 


3060. 


3067. 


3078. 


3082. 


3089. 


3110. 


3116. 


3124. 


3128. 


3141. 


3180. 


3184. 


Improvements in lifting apparatus for armatures of 
electric motors. Robert Lawford Acland and Brecknell, 
Munro, and Rogers, Limited, 172, Chatsworth- road, 
Chesterfield. 

Improvements in the apparatus for making and 
breaking the current on electrically-fired internal- 
explosion engines and the like. Joseph Howard 
Chambers and Peter Frederick Blaker Bennett, 257, 
Heneage-street, Birmingham. 

Improvements in means for attaching stair rods, 
electric wires, gas-pipes, pictures, and the like to 
angular and plain surfaces. Louis Tattersall Dench, 
10, Brvok-street, Basingstoke, Hants, 

Improvements in and connected with electrical 
insulators for telegraph or telephone wires or the 
like. Thomas Fortune Purves and John Sinnott, 74, 
Lincoln-road, East Finchley, London. 

Improvements relating to olectric arc lamps. John 
Morecraft Wellington and Walter Francis Daniell, 88, 
Chancery-lane, London. 

Improvements relating to electric arc lamps. 
Morecraft Wellington and Walter Francis Daniell, 
Chancery-lane, London. 

Improved method and means for actuating electro- 
mechanical fog signals for railways. George Lowthian, 
1, Queen. Victoria-street. London. 

Improvements relating to automatic electrical targets 
for rifle practice. Sydney Aston Mersey Rose and 
Herbert Byug Crowle, 7, Southampton-buildinys, London. 
(Complete specification. ) 

Improvements relating to electrical apparatus for 
transmitting and receiving signals. Arthur Trevor 
Dawson aud George Thomas Buckham, 7, Southampton- 
buildings, London. 

Improvements in or relating to electrolytic apparatus. 
Alfred Julius Bovlt, 111, Hatton-parden, London. — (Klek- 
trizitats-Akt. Ges., vormals Schuckert und Co., Germany.) 
(Complete specification.) 

Improvements in or relating to type-printing tele- 
graphs. Luigi Cerebotani and Albert Silbermann, 111, 
Hatton-garden, London. 

Improvements in and connected with guards or 
fenders for electric tramcars. Karl Lhottu, Theodor 
Lhotta, and Ernst Lhotta, 18, Southampton-buildings, 
London. (Complete specification.) 

Fen. 7. 

Improvements in electric cut-outs. 
Market-street, Manchester. 

Improvements in combined electric switches and cut- 
outs. Vernon Hope, 55. Market-strect, Manchester. 

New or improved device for simultaneously bolting 


John 


88, 


Vernon 


Hope, 55, 


doors and switching on electric lights. Arthur 
Ernest Wynn, 30, Park-row, Leeds. 
Improvements in electric arc lamps. Adrian Denman 
Jones, 39, Hartham-road, Holloway, London. 
Improvements in printing telegraphs. James Dundas 


White, 50, Clanricarde-gardens, London. 

Electric steam radiator. Cornelius George Nobbs and 
Cornelius George Nobbs. jun., Birkbeck Bank-chambers, 
Southampton-buildings, London. 

Improvements in apparatus for electrically detecting 
railway points or the like. Siemens Bros. and Co., 
Limited. and Luiz Moraes Gomes Ferreira, Queen Anne’s- 
chambers, Broadway, Westminster, London. (Complete 
specitication.) 

Improved apparatus for preventing overcharging of 
accumulators and for automatically establishing and 
breaking the charging circuit from a dynamo 
specially applicable for train lighting. Frederick 
John Beaumont, 173, Fleet-street, London. 

Improvements in or relating to mechanically-propelled 
vehicles, The Brush Electrical Engincering Company, 
Limited, and Frederick Wilham Dalton, 46, Lincoln’s-inn- 
liclds, London. 

Improvements in and connected with electric heaters. 
Joseph: Grace Smith Cunninzton, Nortolk House, Norfolk- 
street, London. (Complete specification.) 

Enn. 8. 

Arrangement to utilise the clectric and motive cnergy 
contained in permanent magnetism. William George 
Shipwright, 218, Wellmeadow-road, Catford, London. 

New or improved electric dynamo. Ernest 
651, Sixth-street, Trathord Park, Manchester. 

Improved automatic cut-off for overhead electric 
trolley wires. William = Lowson, 41, Retornestreet, 
Dundee. 

Improvements in or relating to alternating-current 
rectifiers, Ernest Fortescue Everett, 111, Hatton-yarden, 
London. 


Turner, 


Improvements in the method of and apparatus for | 


treating textile fibres or materials by electrolysis 
in cleansing, extracting, carbonising, stripping, 
sterilising, and disinfecting same. Fred Spivey, 
8, (uality-court, Chancery-lane, London. 


3189. Improvements relating to the supports and connections 


3190. 


3214. 


3215. 


3226. 


3245. 


3247. 


3254. 


3276. 


3305. 


Improvements relating to time switches 


Improvements in tho crowns 


of electric conductors and cables. Nicolas Astatietl, 
24, Southampton-buildings, London. 


Improvements relating to electrically-driven hoisting 


apparatus. Edward Fortescue 


Long, 7, Southampten- 
buildings, London. 


Improvements in counting trains for electricity meters 


and the like. 
buildings, London. 


George Hookham, 18, Southampton- 


New or improved method of offecting Hertzian 


telephony and apparatus therefor. Ernst Ruhnier, 


22, Southampton-buildings, London. 
FEB. 9. 


Improvements in electric lamp heating apparatus. 


Arthur Bromley Holmes, 15, Water-street, Liverpool. 


Improvements in aro lamps. Tito Livio Carbone, 33, 


Barton-arcade, Manchester. (Date applied for under 
Patents Act, 1901, March 17, 1906, being date of appli- 
vation in Germany.) (Complete specification. ) 


Electrical contact device for the ignition of explosive 


charges. Friedrich Fink, 61, Planufer, Berlin. 
(Complete specitication.) 


зегтапу. 


for electric 
circuits and more particularly for use with electric 
lights. Robert Francis Venner and Robert Constantine 
Griesbach, 20, High Holborn, London. 

or covers of electric 
furnaces. Robert Bolton Ransford, 24, Southampton- 
buildings, London. (La Soc. Anon. Electrometallurgiques 
Procédes Paul Girod.) (Complete specification.) 


Improvements in and relating to electrical brakes for 


hoisting apparatus, cranes, and the like. Wolfgang 
Reuter, 7, Southampton-buildings, London. (Complete 
specification. ) 


3306. Telegraph. Hans Knudsen, 77, Chancery-lane, London. 
3308. Improvements in the electrical process of refining 


metaL Charles Albert Keller, 31, Bedford-strect, Strand, 
London. (Complete specification.) 


COMPLETE SPECIFICATIONS ACCEPTED. 


95561. 


9574. 


2029. 


2666. 


2963. 


3013. 


3185. 
3340. 
3455. 


3784. 


4322. 


4513. 


4709. 


5263. 


5575. 


5676. 


5916. 


7504. 


7505. 


7832. 


8392. 


8539. 


8712. 
9329. 


(To be published on Feb., 28.) 
1905. 


Ventilating and cooling dynamo-electrio machines. 
Von Ammon. 
1906. 


Recording and indicating the use of, and current used 
in, electrical heaters and other electrical appliances. 
Phillips. 

Controlling devices for electric motors. British 
Thomson-Honston Company. (General Electric Company.) 

Artificial cables and  electrostaticall]y inductivo 
resistances and in material for making the same. 
Mansbridge. 

Electrical toy or gamo. Doddrell. 

Electric repulsion motors. Finzi. (Date applied foer 
under International Convention, Feb. 8, 1905.) 

Dynamo-electric machines. Torda. 

Electric arc lamps. Brockie. 

Magnetic material for electrical purposes and method 
of producing the samo. British Thomson- Houston 
Company. (General. Electric Company.) 

Electric fusible cut-outs. Peard. 

Electric controllers. British Thomson-Houston Company. 
(General Electric Company.) 

Electric motor-control systems specially applicable to 
the operating means for bulk-head doors and thc 
like. British Thomson- Houston Company. (Generul 
Electric Company.) 

Lightning arresters. British Thomson-Houston Company. 
(General Electric Company.) 

Control of electrically - propelled vehicles. 
Thomson-Houston Company and Hopps. 

Lightning arresters. British Thomson-Houston Company, 
(General Electric Company.) 

Wall plugs and sockets for electric circuits. 
and Krause. 

Manufacture of troughs for electric cables. 
Claremont, Beaver, and Tanner. 

Regulating mechanism for electric arc lamps. Britis): 
Thomson-Houston Company. (General Eleetrie Company.) 

Electric arc lamps. British Thonison-Houston. Company. 
(General Electric Company.) 

Signalling systems for railways and the like. 
Thon.son-Houston Company. (General Electric Company. i 

Arrangement for indicating and recording per- 
mancntly the maximum demand for electrical 
energy on any circuit. Lackie. 

Electric transformers. British Thomson - Houston 
Company. (General Electric Company.) 

Electro-depositing apparatus. Hartnell. 

Electric switching mechanism. Raymund aud Raymond 


British 


l Vl 


Stratton, 


British 
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9693. Horizontas electric arc lamps. Cromptou and Co. id 
T UN 
9838. Gates for electric and other lifts. Major, Stevens, and 
NS velis. 

10904. Machines for use in the manufacture of incandescent 
electric lamps. British Thomson Houston Company. 
пега Electric Company.) 

11167. Tolcphone and other electrical equipments for the usc 
more particularly of divers. llolman. 

11802. Electrical incandescont lamp-holder switchos. William 
Meteo and Со, and Reynolds. 

13463. Eloctric metering panel board. M: Williains. 

12773. Terminals for electric accumulators. Smith, 

15409. Edd pulley of overhead wire electric tramways. 
AN. 

16918. Alternating -ourrent electric motors of the induction 
typo. Al eimeine Elektricitats-Ges. (Date applied for 
under International Convention, July 25, 1905., 

18724 System or method of laying or erecting conduits or 
casings for electric conductors. Park. 

19413. Sound magnifier for telegraphic instruments. Hanson 
abd Schrenkler. 

19468. Electric aro lamps. Rignon. 

20231. Electric current-collecting trolleys.  Haudenshield. 

21719. Electric accumulators. Van Raden, Robinson, and Metz. 

23953. Electrical measuring instrumonts of the moving-coil 
type. Record and Bevis. 

24806. Electrodes for electrolytic purposes. Ferchland. (Date 
applied. tor under International. Convention, Nov, 9, 1905.) 


COMPANIES’ STOCK AND SHARE LIST. 


Name, sy Last price, 
Commercial and Industrial.— g 8 
Alliance Electrica! Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 5-3 
- —— mmi, , ð y MEE aue ce 1 * 4-1 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 .. 11/16 5106 
british [Insuiated and Helsby Cables, Ord., Pie Sade с 5 va 657 
5 per cent, Cum. Pref., 1-100. ........... 8 d. o xd 
—— — 44 pet cent. Mortgage Deben ture 100 .. 10-105 
Вла 1750msop- Houston Co., 44 per cent. lst Mort. Deb. 
“Uuk, Eal +«««»«» о» ә» о өө э ө ө ө э о ө ө е ө о э өө өө өө өө ө о ое эз о ө өю 100 ee $4 93 
British Westinghouse Elec. and Manuf. 6 per cent. Pref., 

LES ARDENTER COD mega 5 . 14-15 
——— 4 per cent. Mortgage Debenture Stock .......... 100 70 74 
Br sb Kietrical Engineering, Ordinary, Nos. 1-105. 71 2 i 11/16 
——-— Noo Cum., 6 per cent. Рге!..................... 2 .. 142 
—— 44, per cent. 1st Debenture Stock ...... p 100 .. 85 97 
—— — 4, per cent. 2nd Debenture Stwocekk cc cece eee 100 .. 0-83 
Ca lenders Cable, Debentures......... F 100 .. 100-108 

%% ᷑ ͥoũ 24 sean ERR V ³»¹ꝛ 8 8 95-105 
© per cent. Pref, ðVy EHT EF D us 54-51 
Cro pton and Со, ..................... V e 22. 
5 per cent. Debent urees 100 .. 85 88 
B lison and sway United, "A" Shares, 1-99,261 .......... 3 — L} 
" A" Shares, 01-017,139 ........ B. ss 2421 
5 per cent. Debentures 100 .. 90:5 
4 p«r cent Del, Stck, Reel... 100 .. E5 87 
E ectric tustruction, Nos. 1 to 112,100.................. И" xu 17,16 
7 per cent. Cumulative Pee. 2. 112 
4 рег сеці. Per p. 1st Mort e bꝰbb . WO .. tle 


Ferranti Limited, > per cent. lst Mort. Deb. Stock, Red. 100 .. 90-93 
General EKiectric Company (1900), 5 per cent. Cum. Pref... 10 .. 8494 


——— 4 per cent. let Mort. Deb. Stock . 100 . 147 
W. T. Heu суге Telegraph Works, Ordinary /g 6 — 11 122 
— 53 рег cent. Prefereu ee . 5 5/9 9/6 
i. per cent. Deheutu res 10 . 47100 
lotia Kater, Gutta Percha, and Telegraph Works ...... 10 .. 15. 6: 
——— 4 pet cent. Оеһеп(иге®........................+ 100 .. 10712 
Parker. To A. Limited, Urdinary ........... . „ 10 10-104 
Le. crap Construction and Mantenancge. 18 .. 183 
een ec rex esie .100 — 0045 
Kleetrie Lighting and Supply.— 
ё Aroemoutb and Poole, Ordinary ...................... 10 .. 9. 10, 
49 per cent, Cum. Pref., 7,501.15, F 10 .. 92,10 
5 per cent. Сиш. Second Pref., 15, 001-22,500 .... 10 . Wa 1g 
s. per cent, Debenture Stock, Red. F 100 .. 12.14 
Brome (kent) Electric Light and Power oOo 5 ua ij 
$. per cent. let Debeuture Stock, Re. 100 .. 93 tul 
Be upton aud Kensington, Ordinary .................... 9 2 89 
; percent Preferencdeeeeette᷑ dk 9 us 7,8 
Calcutta E.cctric зарру Corp., Ordiuary, Nos. 1-60,000 . 5 — 7.8 
/ TEN 5 — 9:6; 
ins ы у Electric supply Company, £10 Ord. ........ 8 .. ])74-13* 
sra. E ectme supply, 4 per cent. Guar. Deb. Stock .... 100 „ олі 5 
TUE ‚& . West End, and City Electric Supply, Ord., 
1l. A ff.... ß КГ КТ агь eke è Ө. ois 34 43 
+, per cept. Cum. Pref., 1-80,000 ................ 8 а. 44. 
——— 4 per cent. Detenture Stock, Кей lies dads 100 .. 97 100 
"City Undertaking,” 44 p.c. Cuin. Pref., 1-40,000 5 334 
—— ditto (1903) 30,001-80,000 .. .. ..... 5 — 4-4; 
Coe. e Electricity Supply ...................5.......... 5 — 41 5, 
3, percent. De ventures ........................ 100 — 104407 
Cary of Lu ion, Orülunarꝶꝶjůjjÿ! . q .... 10 ao 94- 0} 
b per сеш Cumuiative Prei. РР 10 .. 11,5; 
5 рег cent. Debenture Stock .................... 100 2 141-144 
i. per cent. end Deb. sta. Prov. Certs. (all pd.) . 100 93-101 
€ »anty of Lowden Ricctric puppi, Ordinary ........... А = 84 94 
6 рет cect. n 10 . :0 11; 
5, per cent. Detentures Prov. Certs. All pd. Rd. 100 .. 10-08 
——— 4. percent dud Debentures Prov. Certs. ........ 100 .. 93-101 
Iimunde.us Kiecuricity Corporation, Ordinary, I-50, 000. 5 ш 22, 
5 per cent. Cum. Erst Ò саг BA 
— A4 percent First Mort. ре 100 — 95 эо 
KLe:tric Lt & Traction Co. of Апа. ре Cm. Pl., 1-590000 5 — 2,2] 
5 рат "ant Deahentira Stock, - ~ = m = 100 . 88 "2 
¥.Akeetone Electric supply, Ord. Nos. ja 10 00 . o e 
44 per cent. First Deb. Stock, Ked....... ‚+...... 100 uu. 9 1% xd 
Hove E:ectric Liguting, Ord., 1-13,000 +0: о „% % „ „%%% 6 66 6 ое 8 = 4-8 


251 


— — — — 


Amount 
Name. pald. 
£ 
Isle of Wight Rlec Lt. and Pwr., 43 p c. Db. Stk. Red. ... 100 
Kalgoorlie Rlectric Power and Lighting, 6 per cent. one 
FJC ĩ Ern es sees - 
Kensington & Knightsbridge Elec. Lt., Ord., 1-21,000 ... 6б a 
Kensington and Knightsbridge and Notting Hill, 4 рег 
cent. Debenture Stock Rede 
Kidderminster and Dist. Elec. Lighting and Traction, Pret. 10 .. 
London Electric, Ordinary ............ 6 ORAS UE OR 09 ee 
—— 6 per бы. ОИЕ ОБУ ИО MADRE 58- .. 
4 per cent. lst Mortgage Debenture Stock, Red... 100 .. 
M stropolitan Ordinary, 00. 01-0 B. ae 
44 per cent. First Mortgage Debenture Stock.. . 100 — 
44 per cent. Cum. Preauunũůmn 5-55 
34 per cent. Mortgage Debenture, Red........... 100 .. 
Midland Electric Power Dis , 44 p.c. 1st Mort. Deb. e = — 
Newcastle-upon-Tyne Ele trie Supply, Ordinary, 1-57, Q9 5 .. 
do.. 57,0 0:75,000 ,,,. a eee een eos VS 5. 
$ per cent, Pref , hh e e wa 5 i. 
d., 57,0 0.75.00 V 8 .. 
Notting Hill Electric ß зз ose rS cit Ces na (s 
4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) ix 
Oxford Electric, Ordinary, 1-96 and 40-14,510 ............ we 
—— 4 per cent. Debenture Stock .................... 100 
Royal Rlectrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentu res eee - 
Smithiield Markets Electric Supply, Ord. 1-120000. ...... 5 
—- 4 per cent. Debenture Stock(bcknngdgdnd. . 100 .. 
South Loudon, Ordinary )))) 92 
South Metropolitan Electric Light and Power, Ord. Ics 
——- 7 per cent. Cum. Prei. Dt 
44 per cent, lst Mort. Deb. n . 100 .. 
St. James's and Pall Mall, Ordinary, 101-20,080 ...... REUS “% 
— 7 per cent. , DILE 5 ее 
——— 34 per cent. Dveboṽꝝ . hen . 100 .. 
Urban Electric Supply Co., Orsinary, 8-20-007 .......... 5 .. 
—— — 5 per cent. Cumulative Preference, 90, ats bud 5 .. 
Westminster, Ча 2з жж. k oT ae 39 .. 
——— 44 per cent. Cum. Pret., 110,101-138.251 ........ 9 o 
Electric Tramways.— 
Айше Argentine, 54 per cent. Cum. Pref., 1-260,007 ..... ‚ 6б. 
5 6 per cent. Debut ure Stock, 1888. . 100 
Auckland Elec. Trams., 5 p.c. 1st Mor. Deb. Stk., Red. .... 100 „ 
Barcelona lramways, Ord. ruo): m ‚ 10 w 
5 per cent. Cum. Prel. Shares, 1-10,000 .......... 10 . 
5 per cent. Deb., Red., 1-600 ....... UN 100 . 
4) per cent. Red Deb. Stock... ................ 100 .. 
Bath Elec. Tramways, LiL, Pref. Ord. Shs., 75,001-150,606.. 1 .. 
per cent. Cum. Pret. Shares, 1-59, . E ев 
Blackpool and Fleetwood Tramroad ....... аннан АМ ож» 
Brisbane Tramway Invest., Ord., 1-75,000 ..... adeo dea "E X 
9 per cent. Cum. Pret., Nos. 1-75,000 OTE 6 ш 
44 рег cent. Deb. Stk. Red., Prov. Certs. all pd.. 100 .. 
British Columhta Electric Railway Co., Ord. Def. ..... ... 100 < 
——— Ord. Pret. ——＋„/ũl.. 65 2 2 2 зе 100 se 
—— 5 per cent. Cum. Perpetual Pref. Stock.... 100 .. 
——— 4. per cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 
——— 4, per cent. Vancouver Power P der ә 
British Electric Traction, Ord. 1-500,000 & 60,001-90,000 .. 10 
——— per cent. Cm. Pt., 30,001-60,000 ....... сагая „ 10 
5 per cent. Perpetual Debenture Stock ........ 100 .. 
— — 44 рег cent. 2nd Deb. Stock оооооо „ товоо „ 2 62 2 „ 6 6 66 „ 100 ee 
Bienos Ayres and Belgrano Tramm Ре. es 
—— — “А "6 per cent. Cm. Pf., 1-40,000..... d Sieg Ө хез 
“В” 6 per cent. Cm. Pf., 1-27,500.............. Ae Im 
—— — 5 per cent. Deb. Stock, гонене .. 100 — 
Prov. Cert., all paid ............................ 100 .. 
Bienos Ayres Electric Trams., 9 p.c. Deb. Stk., Red. .... 100 
Calcutta Tramways, 1-105,000 ........................... „ 5... 
r,, 5 .. 
44 per cent. 1st Deb. Stock, Red. ................ hae ws 
Cape Electric Tramways, Nos. 1. 480,000 Ciba xau canes | 2 
City of Birmingham ‘Tramways, 5 per cent. Cum. Prein. 5 
4 per cent. lst Mortgage Deb., 1-3000 (1917) ...... 100 
Colombo Electric Tramways and Lighting, 5 per cent. ae 
Mortgage Debenture Stock, Кед. ................... . 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 .. 
6 per cent. Cum Pref. ............... CURSUS “же. DAD. ovs 
4 per cent, Debentures .......................... 10 .. 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ..... $519 э; 
— 6 рег cent. Pref., Nos. within 1-60,0 . 10 
3 percent. Mort. Deha , 1-5,000 Red. .......... . 100 .. 
Havana Electric Railway Cors dated Mort, 5 per cent. 
50-year Coupou Bonds cf 1352, -C, . . 51,(0).. 
Imperial Tramways, Ordina rn q . all .. 
6 per cent. Cum. Fre all .. 
4; per cent. Deb, see... а Бя . 100 2 
Isle of Thanet Electric Tramways and Lighting, 5 per c. 
Cum. Pref. Nos. 50,001-60,000........................ "e 
4 per cent. lst Mt. Db. Stock, Red. .............. 100 .. 
Kidderminster and District Lighting aud Traction, Pref... 5 .. 
Laucasnire United Tramways Limited, 5 per cent. Prior 
Lien Deb. Stock, Rel арон . — — 
— = £255 97) à. id Mort Deb Stock c» 920229 "P — oe 
——— £425.53) Deferred Deh. Stock О! fully paid).. TM с: 
Lisbon Electric F'ramways Limited, Ur, Nos 1594,18 1.1 
—— b per cent. Сиш. trel., Nus. 1.425.553 e 1 
5 per сеп". Mort. Deb, 1.5, % Ke.. 19) . 
London United Trys. (1:01), 5 per cent. Cum. Pref......... 10 .. 
4 per cent, let Mt. Db. Stock, lc... 100 .. 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk, Rd. .... 100 .. 
Metropolitan Elec. Trams., Defd., 1,000,001-1,314,016 ... I xu 
5 per сеці. Cum. Pref., 500,001- 1,000,000.......... a 
44 per cent. Deb. Stock, VVV 100 — 
Milwaukee Electric Rail and Light, 5 per cent. 50-уг Cons. 
Mort. Bonds, 1926, 1-5,500 and 7,001-8,000............ $1,000 .. 
Montreal Street Kail, Sterling 9 per cent. (Mort.) Deb., 
1908. 1-600. Locos au ». ete ele ĩͤ u wi waa wei es 100 .. 
——— Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 . 
New General lractiun, 6 per cent. ‘Cum. Pref., 1-10,000 and 
r,... ета EI PRESE TE take T is 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 5; 
——— $ per cent. Cum Pre. 10 — 
Perth Elec. Tramways (W. A.), 5 per cent. 1 Mrt. Deb. Sk... 100 
Potteries Elec.ric Traction, Ordinary, 20,001-40,000........ 10 .. 
5 рег cent. Сиш. Pref., 1-20,000 ......... КОЛО ОО! ou 
44 per ceut. Debenture Stk.. . ДАЈ ш 
Rlestele Rallways.— 
Central London, Ordinary .......sasesse asas as 2 100 2 
„ JJ ⁵ ⁵— ДО саш 
deferred ......-. . = 100 — 


Last price 


£ 
£6 39 


23/32.27132 
21-104 


97-100 xd 


о 5 
са ON 
“с 


^ 
Г p 


е^ Ore tO 


155-125 
101-107 


15/16-1 1/16 
154 158 


7:169 16 
9.51 
94 iu 
93-102 
14- 5 
1. 15 
93-100 
1413 
14-15 
94-96 


10 5-1C5 xd 


105.107 
105-1C6 


i'i 
12 
81-9 
102-106 
6-7 
1-8 
985-1011 


76 78 
96-20 


14 07 
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Amount Amount 
Name, paid. Last price. Namo paid, Last price 
£ 
Oidy and3outh London, Consolidated Ordinary .......... 100 = 44.46 xd Telephones. — £ £ 
— = 4 per cent. Deventure Stock % %% „%% %% %% % „%% оо „ % „ „ ов 100 es 10-107 
—— 5 per cent. Pref. Stock'91. esses . vs . LOO as 11712 xd | National Telephone, Preferred .......................... 100 149101 
— = 99 [T] ee 666 % оо оооо ое оо „„ %%% „%% „6% 60 100 es 115-116 xd Deferred Stock . 0 66 %%% %%% „%%% %%% 00 oe 1103-1124 
— v ч ah e e 100 aa 112-116 xd 6 per cent. Cum, First Piet. ..........-.....-.-... 10 os 1l 34 
Liverpool Overhead, D per cent. Pref. .................... 10 10-104 ——— 6 per cent. Cum. Second Prei... . 10 102-124 
— - ):itasey, 1.50, 000 10 S ——— 5 per cent. Non, Cum. Third Pre................. Ò 9g Si 
— — 4 per cent. Morogage —— Red., 1.1 ;700. , = . 34 per cent. Deb. Stock, Re. . 100 d- 
Uridergeound G@lectric Reilvays of London, 5 per Sent. 4 per cent. Deb, Stock, Red. .................... .. 100-102 
prodt-Sharing 3ecured Notes ................. e. — a 8385 Oriental Telephone and Electric Company V .. 15/ 617/16 
Waterloo ind City, Ordinary 6 % „„ 100 ee m — 6 per cent. Cum Pref. „565% „„ ео . . 15161516 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or Miles of Accounts for past year. 
week. decrease, single track imd yai 
и 5 Pee ys | чул. pee P On 1 ‘ile 
Ourrent Total | Passengers | Car miles | Pas- ile of | atle. 
Roding | 1907 | 1906 | Week. | “year, | 1907. | 1906. | Ending | „еы | Carried. run. ^ enger mite | track 
Feb. 6 159 1 es + , 6 + 77551 854 | 85 May 5 e 1,378,725 0°88 TET 8 * e 
Aberdeen Corporation .......... "eb. ; : ‚79 ay 31 64,071 | 15,550,361 | . ә 
Ayr Corporation . . Jan. 26 152 175 |- 23 = 8 8 „ 15 14,328 3,516,380 358,945 1 971 1.850 3.16 
Baker Street ani Waterloo Ry. . Feb. 9 2,445 — = | = >... = = E _ _ Ds i = 
Birkenhead Corporation. ., 10 905 914 |- 11] + 753 | 83°63] 23°63| March 51 55,025 | 11,145,631 | 1,309,903 | 1°18 [10-08 2.8387 6:25 
Birmingham Corporation ......| 4, 95.122 — — — 2 2 31| 17,133 | 4,709,798 266,526 86 |145 8,866 | — 
Blackburn Corporation » 6 897 82|4 91 2848 2 24 E 25 48,875 | 8,661,720 986955 |135 |1189 2'036 TA 
Blackpool Corporation в 7 305 33l |- 26|4 3,695 | 174| 174 51 = = x — "eS — 22 
Blackpool- Fleetwood Tramm „ Y] 19 177 T 13| + 164 | 164 | Пес. 31 51,846 | 2,325,677 | 579,264 |328 |1519 | — 727 
Bolton Corporation ............ „ 10| 1.911] L7'0|4 202| + 7,692 | 42 | 42 | March 31| 95,766 | 20,205,196 | 2,161,130 |1°13 |10:65 | 2,394 | 6°16 
Bouraeniouth Corporation., 9| 2,131 | 119) |= 59] 9.870 |1741 17 41 „ 31 55,276 | 10,058,288 | 1,121,623 | 1°38 |1185] 3,22 | 7-19 
Bradtord Corporation ..........| 4 9| 5,993 | 3.843 | + 80 + 7,09 | 95 | 95 31/23C,085 | 47,108,000 | 5,053,392 |1172 10 827 2,3% | — 
Brighton Corporation ..........] 10 62 63) |= 53| - 1,909 | 94| 2 31| 50,339 | 11,321,160 | 1.152,828 |106 [10-48 | 2,914 | 8014 
Bristol Tramway Oompany......| » 84. | 4451 |- 1% — 514 | 6l4 | рес. 51259,799 | 45,312,373 | 6,127,135 | — | — — — 
Burnley Corporat onen » 9 1.070 | 1,047 33 — 40 | 4) | March 31] 57.992 | 11,092,703 | 1,197,772 |131 [1161 | 5,388 | 817 
Barton Corporation ............| . 10] 441 23 j- 2|- 50| 8| 8i „„ 31| 17,950 | 3,878,269 | 454,082 |107 | 9-21 | 2,068 | 676 
Cardiff Corporation ............] — — — = — 32 5432 46 „ 31/112, 209 | 24,134,363 | 2,770,049 |112 | 9°78 | 5,782 | 8:44 
Carlisle Tram ways Company . . 9 127 152 | =- 25| — 137 | 85| 85| рес. 51 10,713 | 2,935,002 | 359,756 | — 74 — | &18 
Central London Raliway........| » 9 6.425 | 6,934 | — 568 | — 3200 6 6 „ 51|347,588 | 44,875,547 | 1,281,214 |186 (65-10 | 57,95) |550 
City aud South London Railway. ., 10| 3.15) 5 251 | 19 + 90 61 61 "E = E ae = E = 
Colchester Corporation. . . an 52| 138 165 — 25 — 8 8 | March 31| 10,583 | 2,457 555 | 320,78 97 | 747 | 1,401 | 612 
Cork B. T. aud L. Company .. . Feb. 7 397 333 = 2 — 140 | 153] 15 Dec. 51| 24,895 | 5,814,576 882,256 101 | 6:64 — 4 68 
Darwen Corporation ....... —— © 224 29 T 5|+ 477 | 7-23) 723| warcn31| — = is = x = = 
Dover Corporation. 5-9 1690 1650 — 6] + 1,036 44 44 „ 31 11,250 | 2,855,200 284,343 :94 | 9-49 | 2,500 | — 
Dublin and Lucan Electric Ry. .| „ 8 8l 8& j- pm 2 6ł} | 63| Dec.3| 6.358 402.511 110,738 |379 |1378 942 | 7°33 
Dablin U. Т. ................ „ 8| 4511 | 4452 |i OL) — 91 482 48; „ 31/267,489 | 50,050,949 | 7,077,372 |1-28 |907 | 6,69) | 6+5 
Dandee City Tramways .. ..... „ 6| BI 960 | + 10 + 6,193 | 22 | 23 Мау 15| 50,15% | 13,086,595 | 1,005,911 | 906 [116 | 2,180 | 742 
Gast Ham Согрогайоп..........| » 9| 738 748 |= 10) + 29895 | 14 | 14 | Магоһ31 36,652 | 13,689,658 | 865,816 | -64 110-18 | 2,994 | 679 
Glasgow Corporation............ „ 9 | 15,957 | 14.938 | + 953, 449.8780 79, | 79 May 51|756,480 195, 767,519 {17,945,595 — 10312 2 x 
Glonceater Corporation ........ „ 2 203 2l6 |- 7) — 669) 15 | 15 | March 51| 15,466 | 3,902,077 £65,595 90 |658 999 | 5-2 
G. N., Picza lilly, ani Brompton. „„ 93.780 — - — E. E. zz ; P кка d: s 57 z 22 7 — = 
Halifax Corporation ............ = rae = = ae 1| 74,01 ,849, 1,540,70 — hl55 8-66 
Huddersüeld Corporation ......| „,, 9| 1,350 | 1,273 | + 83] + 5,65 | 35 | 35 „ 51 69,938 | 12,838,150 | 1,666,262 |124 | 9-71 | 1,983 | —__ 
Hall Corporation „ 9| 2,289 | 2.1011 |+ 177| + 4,238 | э | 26 „ 31/112,65] | 47,102,921 | 2,910,698 |1 929 | — 
Uford Corporation..............| = = = Pt zx 104 | 104 » 311 — = ES a 6 ER 
Ilkeston Corporation............| » 6 ul 14 |+ 71+ 65| 9 9 = == 25 = as = TM 
Kirkcaldy Corporation.. = = = - 71 74| May 18 11,586 | 3,526,652 | 419,800 737 62 | 1,480 | S28 
Lancashire Unite] Tramways ..| e 6| 1,021 765 | + 23 + L201 | 37 | 37 25 = = ds oe = e" 
Leeds Corporation „ 9| 5639 | 5316 | + ; 416,022 | 89, | 89) March 25 298,253 | 64,225,666 | 7,121, 1,038 110 |1002 | 5351 | - ” 
Leicester Corporation ..........| » 9191 2008 j- 4 d 42 | 42 Dec. 51| 26,011 | 12,039,252 | 1,229, 507 |1 9-79 = 4287 
Liverpool Corporation .......... „ 2} 9935 | 10.2276 |+ 251| + 82* | 104 | 104 511547,625 |116,642,663 (12,166,419 | — | — zs = 
Liverpool Overhead Railway ... „ 19| 1352 | 1,51 |—- 9 — 1:23 665| 665| June30| 81,302 | 11,171,865 | 10242175 | — | — | — | — 
London County Councll ........ „ 2|24385 | 14,116 |*10,759, 505,5 9| 98 | 93 - = 5 = Ex = - 
LowestoftCorporation ..........| — — == = = 6 6 Sept. 50| 14,511 | 5,128,867 559,455 |108 | 9:68 | 8,638 | 6-48 
Maldstone Corporation ........ — — — P — 2 | 2 | March5l 4,740 | 850,121 | 112,227 |1:35 [10-15 | 2,370 | — 
Manchester Corporation ........ » .9 | 12.953 | 11,97 1.012 4 35,085 149 | 149 „ 31'631,956 |126,900,87 1 : Л 4, 
Metropolitan District Railway. ,, 10! 7,82 8,158 | — 24 Do 1,516 | 24 | 94 i». MS 1.8 M 9 14,185, 24 119 1073 £89 69e 
Metropolitan Rallway.......... „ 10 14,706 | 15,457 | 71,791 — 9,415 | 74 74 _ |! 21 = TE БЫР _ 2 
Nelson Corporation ............ » 9 l2) 118 114 475 22 22 ^ 31 6,159 | 1,992,647 | 206.358 82 |714 | P39] — 
Newcastle-on-TyneCorporation.| , 8 5,813 | 5.669 |+ 14) tus? 8| & j 31/197, 849 | 13,069,934 | 4,326,152 | 1-07 10-98 | 3,957 | 741 
Newport (Mon.) Corporation.. » 9] $52 527 f 2 +185) 151 14] „ 31 30.556 | 7,252535 | 783,435 | — |99] — |64 
Oldham Corporation ......... ue. SS — = тт = 5% „ 25 65,553 | 13,466,245 | 1,504,740 |1-16 [10-45 | 1,886 та 
| 
Portsmouth Corporatlornn „ 9| M33] 1419 |- 108) + 38' | 28) | 284|  ,, 31 95,708 | 19,625,329 | 197,498 |117 1165] — m 
Reading Corporation..... ie: „ 7 56 918 — x 334 | 334 55 ah Z к рй ш e 
І ; | 
Rochdale Corporation .......... Jan 13| 958 805 |+ 15)  — 2129 212 „, 31 14,881 | 2,837,110 | 386,547 | 1-24 924 1,108 | 798 
Rotherham Corporation ........ = = = = = 91 8 ,, 31 85569 | 5,251,472 | 593,064 |107 | 953 | 2612 |749 
Baltord Corporation ............/Feb 11 4,030 | 5,902 | + 178 | + 6279 | 708 | 703 „ 51/214,111 | 59,215,560 | 4,884,590 |138 1029 | — ET 
Scarborough Tramways Co. ... == = = — 44 44 A pus s зай Bs = Е 
Bheffleld Corporation .......... „ 10| 5.195 | 4659 + 445 +17,024 | 3538 | 352| , 25 290,565 | 63,952,283 | 6,049 899 08 9.543 5,655 
Southampton Corporation ......| & 6 77⁰ 822 52 = 18 | 18 „ 31 49,365 | 9,294,771 1,108,369 |1-27 11 03 8.8. RAE 
Southend-on-SeaCorporation....| e 6| 215 222|- 14+ 93 9 9 oe) € = к imm - = 
8 tockport Corporation .......... = — = — 25 25 „ 31 39,550 | 6,766,031 1,027, 75 — |923 EE 
Sunderland Corporation, 1t 22 1178 ＋ 74) + 3,218 | 20 20 T " 64,858 | 15,364,463 | 1,495,685 1 004 10 30 — 6:87 
Swindon Corporation .......... „ OJ 128 — ЕЕ аш 4! 44 „ 51, 4,937 | 1,315,757 | 108,751 |087 1153 | 1,57 
Wallasey U.D O „ 9, 685, 653|+ 25 | + 1,838 1185 11851 ,, 31 58,768 | 7,412,881 | 778,851 11:4 | 3, 7-54 
Warelagton Corporation ........ — — — == — | 9 9 i ” 17,057 | 4,418,225 403,363 — |985 = 6:55 
West Ham Corporation ........ „ 7: 1,971 1851 |+ 120) 18,571 147 117 311 — 16,773,742 | 1,937,165 _ _ Е 
Wolvarhampton Corporation. » 6 715 702 - 15 + 1,956 20 | 20 is У 41,90 8, 47,066 960,558 10:583| 2,062 
— = eme nemine l——— €— e Q 1. ые. їз шышы ш”. 
* Including steam trains f And 98 miles of faterlacing track. a Train mile, b Pee mile of single track, AHali-year's fgares, k Double track, 
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ю, rising in the tube E, which has a soale alongside of it. 
A calibration curve is supplied (or is obtained very easily 
55 which gives the heat value of the sample 
in British thermal units directly. Usually 1:5 grm. to 2 grm. 
are burned, the charge being lit by means of the platinum 
wire, P, in sketch. 


ese 9* 39 90$ 940949 34 4* | 


coll ; D, air vessel ; 


chamber; B, water jacket ; C, cop 
B, діам tube; F, U tube! G, escape nozzle; P, platinum wire; R, crucible. 


А, combustion 


Sometimes trouble is experienced in causing the ash to 
ignite, but, as a rule, it fires fairly easily. It is evident 
that when such a small sample is used, care must be taken 
that it represents the main body of the ash. To ensure 
thia, it is necessary to take several hundredweights of the 
ash, and by a process of quartering the heap, repeating 
often and keeping on breaking any abnormally far e lumps, 
to reduce it to a small enough quantity to be powdered and 
then burned Nome actual results may be of interest. 

B.Th.U. Per cent. com- 


per lb. bustible matter. 
Hier ash (mechanical stokers)............... 6, 900000 57 
ler ash (hand fired. . 3,20 28 
S .perbeater furnace ash (hand fired 2,230 ......... 24:5 


The first of these was evidently very bad, even by 
inspection of the ash. In all above cases the heat value of 
the coal (as taken from the wagons) was about 12,000 
R. Th. U. per pound.—W. С. С. 


-Inxwer to No. 936 (awarded 5s.).—The quality of the 
ash from any furnace depends on several conditions, the 
chief of which are the quality of the coal, the type of 
boiler, the t of firebar used, and the velocity of the 
draught. Probably the simplest method of determinin 
the quality of the ash is by a visual inspection. G 
ash —that is to say, ash in which there is little or nothin 
left of а combustible nature (when subjected to the heat o 
an ordinary boiler furnace)—should be of a light-grey or 
sandy colour, though the colour varies 0 to the 
locality from which the coal is obtained, and should be 
light in weight when compared with bits of coal of an 
ejual size. If the particles of ash are large, due to the 
openings between the firebars being too big, they will 

robably show signs of unburnt coal if they are broken. 
f the draught is too strong, a certain amount of unburnt 
coal dust will be carried over into the back end, and may 
cause the clinker in the back end to burn together. All 
clinker taken out of the back end should be dead, and not 
show any signs of having anything of a combustible nature 
left in it. Good clinker should hard, and frequently 
shows signs of slag. Some central stations make a practice 
of burning over again all the small ash that falls through 
the bara, as there is generally a quantity of unburnt coal 
amongst it, especially when “slack " or “smudge” is used ; 
ore ash is also very useful for hanking-up purposes.— 


— — 


Question Мо. 937, —Give a full description (with diagrams) of the 
water brake used by Messrs. Willans and Robinson for their 
engine tests, showing how tlie load is regulated and measured. 

Best Answer to No. 937 (awarded 108.).— The con- 
struction of Willans pipe absorption dynamometer is 
shown in Fig. 1. Segments of wood are bolted to the 
fly wheel rim, as shown at E, and a number of jin. steam- 
pi s are bent to the shape of the wheel and applied to the 

alse wooden rim in the same manner as the rope of a rope 

brake. The pipes are coupled together at the slack end, G, 

where they are also coupled up to the spring balance, S, which 

is made fast to the vertical post by a screw and band wheel, 
by which the tension is adjusted. The other ends of the 
pipes are fitted with sockets, into which are secured eve- 
bolts, to enable the flexible connected to be made with the 
weighting lever by links. Elbows in the remaining sockets 
deliver water into the funnel end of the drain pipe. A 


Fic. 1. 


flexible connection between G and the water-supply pipe 
enables the brake to be constantly supplied with cold 
water, without offering any appreciable resistance to the 
motion of the brake strap. Slight grooves are cut in the 
wooden rim, in which the pipes rest. The ratio of the 
tensions on the tight and slack sides of this brake is 
about 5 to 1, and about 40 h.p. is absorbed at 150 r.p.m. 
with a 6ft. wheel, while there is but a slight wear on the 
wood rim. The load on the brake is regulated by placing 
known weights on the weight holder, and manipulating the 
hand wheel on the spring balanco, until the required load 
is on, and the weighting lever is in the position shown in 
Fig. 1. The ratio of the lengths of arms of the weighting 
lever is 3 to 1. 


D/ ²˙·AAA ТЕ тИ Observer —uꝛ-ꝛ̃ . . 
Kind imo 8 
Main load on brake = W Ibs. 
Compensating load = S . Ibs. 
Effective distanoe of main load from centre of wheel = ¢=............ ft. 
Etlective distance of S2 = ............ ft. 

W a -S lb. - ft. C=constant. 
Observations, 
Time. Revs. per min. B.H.P 
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In Fig. 2 we have а suitable log for conducting a test 
with this brake. Let the weight, W, include the weight 
of the material by which it is suspended ; multiplied by 
the ratio of the arms of weighting lever, S equals the pull 
of the spring balance. Then, if R is the resistance of 
friction, r the effective radius of the brake, and N the 
number of revolutions per minute, we have 


Wa-Rr-Sb-0, 
or, R - W = = 8 b 
2r N (Wa- S0) 
55,000 | 
In the above formula certain dimensions are constant, 
and when these are worked out separately they equal the 


B.H.P. = 


and 


brake constant, C. The observations should be taken 

every 10 minutes in a test of one hour's duration.— H. M. 

Question No, 038. -A shunt-wound dynamo is driven by an engine 
which occasionally ''races," and it is desired to use some auto- 
matic device on the dynamo to prevent the rise in voltage from 
becoming excessive Is there a reliable method of doing this? 


Answer to No. 9358 (awarded 7s. Gd.).-—The sketches 
show two methods of automatic voltage regulation. Опе 
is & mechanical, the other an electrical arrangement. In 
Fig. 1, B, B! are bearings and P a pulley. This pulley is 
driven by belt from dynamo spindle. The rotating shaft 
earries à governor, so that when speed of dynamo rises 
above the normal the balls fly out, and lever of automatic 
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switch is drawn across the contact studs. Thus resistance 
is cut into circuit with the field-magnet winding. This 
resistance is made separate from the ordinary hand regula- 
tion resistance, as shown, and only comes into action when 
the engine races. 

Fig. 2 is an electric automatic switch, taken from 
“Starters and Regulators,” by Krause. The solenoid is 
connected across the brushes, therefore any alteration in 
voltage will alter the pull on its core. The core is kept up 
by means of a balance weight, which may be set to suit 
voltage required. Оп top of the core is an iron box con- 
taining mercury, which short-circuits more or less resistance 


Fic. 2 


according to its position. ‘The dash-pot below, fitted with 
a valve screw in its piston, allows the apparatus to work 
smoothly and without hunting. There are drawings and 
descriptions of several devices for a similar object in the 
Electrical Engincer for Jan. 2, 1903. 

Automatic arrangements are often great time savers, but 
too much must not be expected from them. Whichever 
method is adopted, some little care is necessary ; many good 
combinations fall into disrepute when a little attention and 
adjustment would save the situation.— M. М. 


Answer to No. 958 (awarded 5s.).—The rise in voltage 
which occurs when the engine races can only be prevented 
by inserting more resistance in the field circuit of the 
dynamo, and this may be done automatically by employing 
the arrangement shown in Fig. 1; and although the sketch 
із self-explanatory, the following will make matters clear. 
Keferring to the sketch, Ris a regulating switch which is 
placed in the field circuit in addition to the usual field 
rheostat, 
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The resistance between the switch contacts must 


be fairly high, and the latter must be placed near enough 
together to ensure that the field circuit is not broken when 
the switch arm is moved from one contact to another; 
also, for the same reason, the contact bar, D, should have 
stops fitted at each end to prevent the arm being pulled ofl 
the contacts. Near the top of the switch panel is fitted a 
small pulley, P, and also a spring, K, which tends to hold 
the switch arm in the position in which the resistance is 
all out. This completes the electrical portion of the 
arrangement. 

The mechanical portion consists of what is, to all 
intents and purposes, a governor, M, which is belted to 
the engine or dynamo shaft, preferably the latter. Its 
construction is similar to an ordinary governor, with the 
following additions. The sleeve, S, which is free to move 
up and down the shaft, carries the projecting piece, L, to 
which is fixed a wire, W, which runs over pulleys, P., P., 
and P, its other end being connected to the switch arm 
For the purpose of preventing the sleeve, ^, from turning 
round on the shaft, a slide, G, is fixed to the right-hand 
pedestal in such a manner that the projection, L, can work 
up and down in the slot so formed, as shown in Fig 14, 


without allowing the sleeve to turn round. "The working 
of this arrangement will now be described. Suppose the 
engine “races,” this will cause the governor portion of the 
arrangement to run at a speed much above its normal 
value, consequently the governor balls will fly out and thus 
draw the sleeve, S, further along the shaft. This action 
will cause a pull on the wire, and, consequently, on the 
switch arm, which will move over the contacts, the 
amount of such movement being, of course, dependent on 
the travel of the sleeve, S. | 
It will, therefore, be seen that this arrangement permits 
a resistance to be automatically inserted in the field circuit 
of the dynamo, and varied in proportion to the rise or fall 
in the engine speed. Although this arrangement woui 
prove a reliable method of obtaining a fairly constant 
voltage under such diflicult conditions of working, it woul! 
be necessary to calibrate the arrangement, if I may use the 
term—that is to say, the most suitable values of resistance 
between the contacts of the regulator, and also in the field 
rheostat, would have to be found hy trial, the position of 
the governor and its distance from the regulator switch 
being also taken into account—before satisfactory working 
would be obtained. Provided the governor part of this 
arrangement is well constructed, I do not think a more 
suitable method, so far as good regulation and sensitiveness 
in working are concerned, could be devised for fulfilling the 
requirements of the question; but, personally, I shonld 
turn my attention to the engine and try and remedy the 
defects of the governor, in preference to employing 8" 
automatic device in the dynamo circuit.—J. W. ROGERS. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY | correct voltage at normal speed. Upon the maching racing, 


PRACTICAL MEN. 


1f tbou hast knowledge, let others light their candle at it. 


- 


QUESTIONS. 


SS In nneetion with a lead covered system of mains it is proposed 
наама the leat sheathing every few hundred. yards to prevent 
„ tes. What is the best method of carrying out this earth- 
Heth order te obtain a satisfactory earth /.— Describe the best aud 
„ -t method: of econstrueting and laying the earth: plates. — 
НЕ. V. 
Qo Ou it; extra lizho-tension, three-phase, 50- volt traction system. with 
tie phases bacaneed. supplying induction motor-arenerators in the 
«ü cstattonsty trouble is caused when ап excessive. kick occurs. at 
петак station by the ' red " phase ammeter of the feeder 
at feeder haviug three ammeters giving a hard kick over, 
„t. hing, amd bending the needle, the other two phases being 
„. This has been noticed on all generator and feeder 
td phase ammeters, Tests on the eables show that all three 
Vows are quite sound. What is the cause of this, and how ean 
„tees de“ II. Y. L. 
d hee verter diagram showing clearly what occurs in a two- 
pese motor vw hen ene of its two single-phase supply wattmeters 
na iack ward as is frequently the ease if the motor is only lightly 


ПИШЕ 


abdi Cin a correct charge for electricity used be prepared 
Tor these two wattmeter readings, and how? R.C. H. 
ANSWERS. 
„ „% M. MN, -A shunt-wound dynamo is driven by an engine 


what oe asionally ** races,“ and it is desired to use some auto- 
not evie on the dynamo to prevent the rise in voltage from 
ong exeessive Is there a reliable method of doing this! 


Aner fo No, 938 (awarded 78. 6d. ).—One method of 
preventing the excessive rise in voltage when the machine 


Jae. 
Fig. 1. 


"ies would be to use a Tirrell voltage regulator, as made 
hy the British Thomson-Houston Company, of Rugby, a 
tuli deseriptiou of which appeared in the Alvctrical Engineer 
for June 29,1906. A cheaper regulator could be made as 
own in Fig. 1. This consists of a solenoid, A, in which 
works a plunger, B, B being drawn into the solenoid against 
the а Поп of the spring, C. To the top end of B is 
pooted the end of a rod, D, which moves about a fixed 
Ure E. To the other end of D is pivoted another rod, 


Won. EI. 


"Po Shar? 
Жу 
Fic. 2. 


F. which is attached to the handle of a supplementary 
unt regulator, G. Any movement of B will thus cause 
C to move, and either cut in or out resistance in the shunt 
"rent The arrangement is shown in the central position, 
the dotted lines representing the extreme positions. 

The coll, A, is connected across the terminals of the 
wahine, as shown in Fig. 2, and the spring, €, is adjusted 
~ that all resistance in G is out when machine is giving its 
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as the volts rise more current flows round A, and thus B is 
pulled into the solenoid and cuts resistance into the shunt 
circuit, and lowers the volts. As machine slows down, А 
becomes less powerful, and C can then pull B up and cut 
out the resistance. Instead of the extra resistance, С, the 
arrangement might be made to work the main regulator, 
and the machine would then be more or less self-regulating. 
As, however, the arrangement is only needed to work on 
emergency, the resistance, G, might consist of one step only, 
the whole being short-circuited when running under normal 
conditions by a small switch, which could be opened by 
the solenoid upon the volts rising above а certain value 
and again closed when the voltage falls, the resistance being 
of such a value as to prevent the volts rieing above, sav, 
5 per cent. over the normal with maximum speed. —E. V. C. 


Answer to No. 938 (awarded 5s.) — When a shunt- 
wound dynamo is driven by an engine the speed of which 
varies to a considerable extent, probably due to heavy 
machinery being driven by the same engine, an automatic 
regulator is usually inserted in the shunt winding, by 
means of which the resistance in series with shunt wind. 
ing is increased when the speed increases, and vice versi, 
thus preventing an excessive rise or fall in voltage. À very 
simple and effective regulator for obtaining above results is 


e 
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shown in Fig. 1, a diagram of connections in Fig. 2, and its 
action 1s as follows: The solenoid, A, consisting of a 
number of turns of fine wire, is connected across brushes 
of dynamo, D. Now, when the speed of engine increases, 
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and the voltage of the dvnamo thereby tends to increase, 
the power of solenoid, А. increases and draws down соге, |}, 
which carries with it the mercury bath, C, thereby reduc- 
ing the strength of the dynamo field by causing current in 
shunt cireuit to traverse some of the resistance coils, 
Instead of passing through the mercury. Of course, when 
the speed deereases the above actions will be reversed, an | 
resistance coils short-circuited in mercury bath and strength 
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of dynamo field increased. I think “Е. P. A.” would find 
above apparatus will meet his case, and is fairly easy to 
make.—A. T. 


Question No. 959.—1A workshop and smithy is being arranged for 
electric driving, and it is proposed to do away entirely with the 
steam supply. Explain clearly and in detail how the present 
steam-hammers should be dealt with without prejudice to their 
efficient working under the new conditions. 

Answer to No. 939 (awarded бв. ).—1 do not see any real 
difficulty in this problem. Of course, as steam is to be 
entirely dispensed with, the steam-hammers must be dis- 
carded also, but there are already workshops in which 
steam-hammers have been displaced by a recurrence to the 
old-fashioned tilt hammer, and I am told that, in some cases 
at all events, the tilt hammer is preferred to the steam- 
hammer. The tilt hammer is really a weight at the end of 
a lever whose fulcrum is generally about five-sixths of its 
length from the hammer-head. The short end of the lever 
is set to engage with some projections on a revolving 
spindle, so that each projection, as it passes the short end, 
depresses it, and so raises the hammer-head a considerable 
distance. Аз soon as the projection has revolved far 
enough to pass the short end of the lever, the hammer falls, 
and in due time the slowly-moving projecting stud engages 
with it again, and another blow is soon struck. Of course, the 
tilt hammer is not so well under control as the steam-hammer, 
and the weight of the blow cannot be so easily varied. All 
the mechanism requisite for working the tilt hammer would 
be a motor (preferably series wound) whose pinion engages 
with à spur wheel carrying on its spindle the projecting 
pieces which depress the short end of the tilt hammer. It 
must be remembered that some very excellent hammer 
work was done long before the introduction of steam- 
hammers, and also that steam-hammers have been used for 
many years, and have been found most useful. The class 
of work to be done in the shop must be carefully con- 
sidered, and so must any alterations which can be made in 
the hammers. Pneumatic hammers need not be forgotten.— 


F. G. A. 


Answer to No. 939 (awarded 5s.).—Dealing with steam- 
hammers is one of the difficulties which have to be over- 
come when inducing smiths and machinists to go in for 
electrical driving. They always put forward this difficulty 
when electrical driving is suggested to them. Obviously, 
the best way out of the difficulty is to substitute“ power- 
hammers” for the steam-hammers. Power-hammers are 
somewhat similar in appearance and construction to the 
steam-hammers, but are worked by compressed air. They 
are quite self-contained, the belt drives a small air com- 
pressor in the base of the machine, and the casting which 
supports the cylinder is hollow and acts as a container for 
the air. They are worked at 100lb. per square inch. In 
cases under the writer's notice, where power-hammers are 
used they give the greatest satisfaction and find much 
more favour with the users than steam-hammers. They 
are very economical and do away with long lengths of 
small, leaky, steam-piping which often use far more steam 
through condensation than one is aware of. | 

The cost of substituting these power-hammers, if there 
are many, would be great however : but there is no reason 
whatever why the present steam-hammers should not be 
worked by compressed air. If a fair-sized container is 
installed, the compressor need not be very large, and could 
work steadily off the shafting or direct off а motor. То 
sum up, the writer's advice is, if there is only one hammer, 
try to sell it and buy а power-hammer in its place ; if there 
are a number, put in an air compressor and container and 
use the steam-pipes and steam-hammers just as they are, 
but work them by the compressed air in place of the 
steam.—L. S. 

Question No. 940, —Explain clearly the action of auxiliary poles on 
direct-current machines; also show how the size of the iron and 
the number of exciting turns required are calculated. In what 


way does the width of the auxiliary pole-face depend upon the 
width of the slot ? 


Best Answer to No. 940 (awarded 10s.).—The theory of 
sparkless commutation and the influence of auxiliary poles 
has been previously discussed at some length in these 
columns,* and it is eonsidered advisable not to burden this 


* The Electrical Engineer, April 14, 1905, Answers to No. 709. 


discussion with a repetition of the matter previously 
published in that article. It has been shown, in that 
article, that, in order to obtain sparkless commutation in 
a machine under load, some means must be adopted 
whereby the reactance voltage of the coils undergoing 
commutation can be neutralised. In machines without 
auxiliary poles, this result can, to some extent, be obtained 
by giving the brushes a lead, so that commutation occurs 
when the coils are under the influence of one of the pole- 
tips, but the success attainable by this means approaches a 
limit as the field of the machine 18 weakened, and, more- 
over, is out of question for reversible machines. With the 
addition of auxiliary (or commutating) poles, however, a 
reversing field is provided which is independent of the 
main flux. The flux produced by the auxiliary poles must 
be sufficient to neutralise the flux set up by the armature 
current, and the exciting coils of the auxiliary poles must, 
therefore, be in series with the armature. The brushes of 
the machine may be set on the neutral point, which will 
result in a decrease of the shunt field copper, due to the 
absence of armature demagnetisation and field distortion. 
With properly proportioned auxiliary poles, the rating of 
an ordinary machine may be considerably increased, since 
the introduction of these auxiliary poles leads to decreased 
commutator losses, and also enables an increase in the 
armature strength (expressed in ampere-turns per pole) for 
a given field strength—i.e, flux per main pole—thereby 
increasing the output. 


Armature Plur 
Main pole Flur — 


Fic. 1. 


The action of auxiliary poles may be conveniently 
studied by curves showing the distribution of potential 
between adjacent segments around the commutator (or 
“field forms” and “ potential waves"). These curves are 
obtained by observing the voltage between adjacent 
segments when occupying different positions with respect 
to the poles, and, therefore, represent the flux distribution. 
The full line curve of Fig. 1 represents the no-load potential 
wave of a machine without auxiliary poles, while the 
dotted curve represents the flux due to the full.load 
armature current. The resultant flux is, therefore, approxi- 
mately represented by the sum of these curves, as shown 


Resultant Flas 
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FIG. 2. 
by the heavy line curve. The curves of Fig. 2 represent 
similar conditions, but with the addition of auxiliary poles. 
It will be observed that the flux of the auxiliary pole is 


equal to the maximum value of the armature flux, but is 
of opposite sign. The position of the brushes in Fig. 2 is 


— oft How pole P “зше Armature Flux 


Mein: pole, Flu x 


Resultant Flux 
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at the neutral point, but, in order to obtain satisfactory 
commutation with the conditions in Fig. 1, the brushes 
must be set at points C C. The effect of a weak main field 
апа a strong armature is roughly represented in Figs. 3 
and 54, the former being the separate curves of armature 
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Wireless Telegraphy in France.—It is reported 
[ош Paris that a decree will shortly be published 
instituting а consulting commission for the organisation 
of wireless telegraphy. The commission will comprise the 
representatives of the Departments of Marine, War, Posts, 
Coumes, Foreign Affairs, and Public Works, under the 
presidency of a person who is not in the Government. 
The positions divided among the various Ministries will 
all devolve, in case of mobilisation, on the Ministers of 
Warand Marine. Exceptionally powerful stations will be 
established at Ushant, Marseilles, Algiers, Toulon, Bizerta, 
and Uran. Ordinary stations will be erected at Dunkirk, 


Cherbourg, Brest, Lorient, Rochefort, Ajaccio, Boulogne, 


Havre, St. Nazaire, La Coubre, Nice, and Cape Corse. 


South Africa.—it might be pointed out to those who 
are interested in South African contracts that plans for any 
additions or extensions to plant, lines, or works that would 
in any way affect any line or wire the property of the 
Goverument, must be submitted to Mr. J. Denham, the 
Goverument electrician at Cape Town. Several extensions 
to electric lighting undertakings — particularly in the 
Kimberley district have been effected without official 
sancuon, and this practice has called forth a protest from 
the Gorernment electrician. One of the most noteworthy 
features in. connection with the Durban Harbour (which 
was othcially inspected last month) is the installation of 
electric appliances. The extensive electrically-operated 
coal-handling plant, which, it is hoped, will be completed in 
March, is expected to greatly simplify coaling at Durban. 
The annual financial statement of the Cape Town City 
Council has now been presented, and it shows that the total 
revenue under the electric light fund in 1905 was 
£04,476, and the total bad debts, including those written 
off at the close of last year, amounted to £292, the loss 
being equal to about 2 per cent. During the current year 
the revenue (excluding December accounts, which are not 
payable until January) has been £53,789, of which £53,344 
has been collected, the outstanding being £445. Since the 
known bad debts are only £63, it is not likely that the 
total bad debts will reach £100, an improvement of about 
£200 on the year 1905. 

Motor Omnibuses. In a lecture delivered before the 
Society of Arts on the 13th inst, Lord Montague of 
Beaulieu referred to the various makes and systems of 
motor omnibuses at present in use, then turned his atten- 
tion towards the future and considered the systems which 
were likely to be put into practice. Dealing with the 
future outlook for electrical vehicles he said: There are 

some people who think that electrically-propelled ‘buses, 
operated by means of accumulators, will eventually super- 
sele other systems of propulsion. It seems, however, 
that the perfect accumulator is as far off as ever, though 
Mr. Edison, as a rule, announces two or three times a year 
that the problem of supplying electric power in a smaller 
compass and with less weight has been solved. But there 
is no evidence as yet that such an accumulator is approach- 
ing the commercial stage." He referred later to the mixed 
hystem, partly petrol and partly electrical, which the Auto- 
Mixte Omnibus Company propose to use. Of this system 
he spoke more hopefully. He explained that in this com- 
bination of the petrol engine and electricity the latter 
was used chiefly as a means of transmission of power, 
though a few storage batteries were also carried for certain 
purposes, such as starting and assisting up hills. Some 
experts think that this system or something like it will 
eventually become universal. The chief problems of to-day 
are how to reduce noise, and how to provide for extra 


power for starting and for sudden short hills. These are 
the difficulties with which the modern engine, whether 
steam or petrol, has to cope. 

Physical Society.—The annual report of the council 
of the Physical Society presented at the annual general meet- 
ings on the 8th inst., states that 12 ordinary science meetings 
and one informal meeting of the society have been held 
during the year, and that the average attendance at the 
meetings has been 50. ‘The number ot Fellows now on the 
roll is 426. Twelve new Fellows have been elected, and 
two honorary Fellows—namely, Prof. F. Kohlrausch and 
Prof. A. A. Michelson. There have been 10 resignations, 
and the society has to mourn the loss by death of two 
honorary Fellows—Prof. S. P. Langley and Prof. Ludwig 
Boltzmann—and two Fellows—namely, A. G. Bessemer, 
jun., and Prof. J. Purser. The treasurer, in his report, 
remarks that many correspondents attribute their inability 
to keep up to date to the long-continued prevalence of a 
high income tax, which hits many members of the society 
rather seriously. With this exception the position of the 
society is fairly prosperous. The value of the invested 
funds has not appreciably declined, the bank balance shows 
a substantial increase, and there are no outstanding liabilities. 
The following officers and council were elected for the 
ensuing year: — President: Prof. J. Perry. Vice-presidents : 
those who have filled the office of president, together with 
Dr. C. Chree, Mr. H, M. Elder, Prof. J. A. Fleming, and 
Dr. W. Watson. Secretaries: Mr. W. К. Cooper and 
Prof. W. Cassie. Foreign secretary : Prof. S. P. Thompson. 
Treasurer: Prof. H. L. Callendar. Librarian: Dr. W. 
Watson. Other members of council: Messrs. T. Н. 
Blakesley, A. Campbell, W. Duddell, Dr. А. Griffiths, Dr. 
J. A. Harker, Messrs. T. Mather, A. Russell, S. Skinner, 
S. W. J. Smith, and Prof. H. A. Wilson. 

Advertising by Electricity.—The oft-repeated state- 
ment that a good thing advertises itself may seem a truism 
which admits of no doubt. But manufacturers and trades- 
men have discovered that the practical uses of advertise- 
ment are not to be despised, and that they must use such 
a channel for bringing their merchandise before likely 
buyers if the goods are not to “blush unseen” in their 
warehouses. The South Metropolitan Electric Light and 
Power Company recognise the advantages of illumination 
as a means of advertisement for tradesmen and shop 
keepers, and, with a view to encouraging the use of elec 
tricity for this purpose, have decided to allow the latter 
within their area (after rendering the accounts for the March 
quarter) a further and considerable discount off the cost 
of energy used for the lighting of their shop premises. A 
circular letter which has been sent to tradesmen within 
the company’s area of supply states that to those whose 
demand upon the supply is constant, and who are now being 
supplied at a flat rate of 5d. per Board of Trade unit for 
advertising lighting, a special discount of 30 per cent. will 
be made after the date of the March quarters meter 
readings. This is equivalent to a rate of 3}d. per unit. 
When premises are installed with the company's free six- 
light installation, a rental of 2s. per quarter will be payable. 
This is an important concession to shopkeepers, who should 
not fail to take advantage of it, for none but the least 
enterprising among them are conscious of the immense 
attraction which a well-lighted shop front is to passers-by. 
At the same time, the business acumen of the South Metro- 
politan Company will prove beneficial to them both directly 
and indirectly. In addition to increasing their clientele 
among shopkeepers, they will be demonstrating to the 
general public the effectiveness of electric lighting. 

Aluminium.—The extended utilisation ef aluminium 
and its possibility asa substitute for copper in the electrical 
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industries sufficiently warrant the attention of electrical 
engineers towards the production of that metal. From the 
annual report of the Dritish Aluminium Company, Limited, 
we gather that the demand for aluminium has been in 
excess of supplies of the metal. With a view to obtaining 
an increase in their production, the company acquired a 
partly-developed power at Stangfjord, in Norway, and later 
took steps to develop speedily some 3,000 h.p. at Loch 
Leven. Asa result, they expect to be producing aluminium 
in Norway in about three months' time and at Loch Leven 
in the autumn. In addition to these minor schemes, the 
company sought to acquire another power of considerable 
magnitude, and last July purchased the concessions for a 
water power at Orsicres, in Switzerland. It 1s expected 
that when all these schemes are fully developed, the 
company will have upwards of 70,000 e.h.p. per annum. 
With copper at such a high rate, manufacturers of electrical 
apparatus will gladly welcome any cheaper (but not less 
efficient) substitute, therefore the prospects of an increased 
output of aluminium is viewed with interest. The use of 
the latter in this country has not reached anything like the 
magnitude it has reached in America, and this is probably 
due to the fear on the part of our engineers that the 
strength of the metal is not sufficient to withstand the 
strain likely to be placed upon it. Its suitableness for 
outside work will, however, depend largely upon climatic 
conditions, for where these are unfavourable it is more 
than likely that aluminium will be unsuitable. Therefore, 
in comparing the use of aluminium as transmission lines in 
America and Europe, due allowance must be made for the 
ditterence in climatic conditions in the two continents, and 
consideration taken of the conditions prevailing in the 
localities in which aluminium transmission lines are laid. 


Bath Electricity Undertaking.—The Electricity 
Committee of the Bath Corporation on Monday unani- 
mously recommended that the Council should accept an 
otter of the Somerset and District Power Company (pro- 
moted by Mr. Ernest Schenck) to purchase the electric 
light works of the city, which the Corporation acquired 
from a company 15 years ago. The company propose to 
pay the actual capital cost of the undertaking (amounting 
at March 25, 1905, to £146,310) and to pay a further sum 
of £2,000, expenses incurred by the Corporation in obtain- 
ing the 1896 order, also a bonus of £10,000 (if sanctioned 
by the Board of Trade). The company, if the Board of 
Trade refuse to consent to transfer in perpetuity, propose 
to promote a Bill in Parliament at their own expense, with 
the support of the Corporation, for the sale of the under- 
taking in perpetuity. If this is successful, the company 
will pay a further bonus of £10,000, making in that case 
a total bonus of £20,000. As an alternative the company 
will supply the Corporation annually in perpetuity with 
£450 worth of electricity for the purpose of lighting the 
public buildings of the Corporation at current prices. It 
has been made clear by subsequent correspondence that 
the alternative in regard to obtaining a free supply of 
current to the amount of £450 per anuum if the bonus of 
$10,000 cannot be received by the Corporation will apply 
to both of these sums of £10,000. Under the terms of 
the agreement, the company agree “that the present scale 
of charges to private cousumers shall be the maximum 
charges; that the Dath area shall be as well treated as to 
terms as any other area, excluding Bristol and Kingswood. 
The company covenant to (1) reduce public lighting 4d. 
per unit on April 1, 1908, a saving of £880 on the present 
lighting account ; (2) to reduce it by another id. when 
4 per cent. on the ordinary shares bas been paid; (3) to 
devote profits after paying 4 per cent. to reducing the cost 
of private lighting until this has been reduced from 5d. to 
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4d. per unit; (4) to expeud an amount equal to that 
already expended by the Corporation in the course of the 
next three years on additions to the generating station in 
Bath, in extensions of mains, and in the installations of 
sub-stations, ete. in the neighbouring districts; (5) to 
guarantee that the undertaking will be efficiently managed 
in all its departments.” Altogether the company will have 
to pay about £200,000 for the concern, which has been 
worked at a loss. The committee do not think they will 
ever be able to turn it into a profitable concern, and to all 
appearances they are anxious to get rid of their white 
elephant as quickly as is possible The matter has, how- 
ever, to come before the Council, when, no doubt, the 
proposal to sell will meet with some opposition. 


The Electric Drive for Manufacturing Plants. 
А paper was presented before the January meeting of the 
Canadian Society of Engineers upon “ The General Adapta- 
tion of Electric Motors to Manufacturing Plants” by 
Mr. C. Н. Darrall. Mr. Darrall contrasted the complica- 
tions and losses of power transmitted by belts and shafts 
with the numerous advantages of the electric drive. One 
great advantage with the application of the latter which 
experience in different countries has brought to light is 
that the electric drive readily atfords small sub-divisions of 
power, so that it becomes practicable to use motors either 
for individual tools or for groups of tools. He notes that, 
whatever the class of machine tool, the variable-speed 
motor generally offers decided advantages in the way of 
rapid and economical production, and, in some cases, 
actually decreases the cost ef the machine tool by elimi- 
nating extremely bulky and expensive mechanical speed- 
changing devices. The importance of keeping a machine 
shop in clean condition, and the part which the electric 
motor plays in this direction, is pointed out, after which 
Mr. Darrall goes on to show some of the features of both 
alternating-current and direct-current systems for machine 
driving. The relative merits of the various systems are 
not discussed in detail, but the conclusion arrived at by 
the author may be summarised thus: For group driving, 
the alternating current is specially desirable. For indi- 
vidual drive, where the conditions are of a definite 
character, and where the quality of the material operated 
upon and the tool steel are not liable to change, the 
alternating-current motor furnishes an ideal drive so far as 
simplicity of construction and general reliability are con- 
cerned. Mr. Darrall presents a number of considerations 
which are intended for customers who do not possess any 
special knowledge or experience, or who lack time and 
facilities for testing, as well as to works managers 
who may be in doubt as to the paying value or compara- 
tive merits of the machines and devices brought to their 
notice by enterprising supply houses. First of all, Says 
Mr. Darrall, the motor should be of general adaptability. 
This is most important, as it largely governs the selection. 
It should be maintained and operated at low cost. As is 
usually the ease, the simplest and most compact motor, of 
light weight and of few parts, is at once the most adaptable 
and easiest to maintain. Fewness of parts calls for less 
material. This applies equally to repair expense; with 
fewer parts there is less liability for wear, for lost motion, 
for breakage ; there are fewer “extra” pieces to carry in 
stock, and there is increased time service. The strongest 
motor is not the heaviest; the most powerful is not the 
largest. The final conclusion arrived at is that the electric 
drive, whether individual or group, from present successful 
installations, greatly increases the general reliability of the 
plant. 

Imperial Technical College.—When the report 
the Departmental Committee presided over by Mr. R. Б 
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Haldane was published at the beginning of last year, it 
was generally anticipated that the Government would not 
aow much time to elapse before dealing with the ques- 
поп of providing a suitable home for technological training 
in London. But those who hope for promptitude from 
any government in dealing with a subject so far removed 
from the enthusiasm of the public are doomed to dis- 
appointment. Popular passion clamours for heroic measures, 
and, unless these are forthcoming, the same passion which 
may carry a government into power is likely to turn against 
itand submerge it. The greater part of the last parlia- 
mentary session was spent in discussing a measure known, 
by its title, as an Education Bill. But, strange to say, 
little ог no reference was made to so vital a question as 
technical education. Happily, owing the generosity of 
"ertain public-spirited men and the persistence of those 
interested in technical education, we seem to be within 
measurable distance of the establishment of a technical 
college similar to the world-famed Charlottenburg institu- 
tion in Germany. It is reported that the Board of Educa- 
tion have decided to act upon the recommendation of the 
l'epartnental Committee, and push forward the establish- 
ment of a technological institute at South Kensington. It 
i not vet certain whether а Bill will be introduced into 
l'alament, or whether the end in view will be attained by 
means other than legislation. At all events, the scheme 
will soon be made public. The London County Council 
offered £20,000 a year on certain conditions, and this was 
followed by large bequests of the late Mr. Alfred Beit and 
Mr. Werner. The Imperial Technical College is to be a 
zroup of colleges of science and technology, including the 
loyal College of Science, the Royal School of Mines, the 
Central Technical College, and other institutions, and it 
will be built at South Kensington on land belonging to the 
Commissioners of the Exhibition of 1851. It will be indepen- 
dent of the University of London, and have a governing 
hody of its own, consisting of 40 members, of whom six 
will be nominated by the Crown, four by the Board of 
Education, five each by the University of London, the 
london County Council and the City and Guilds of 
London Institute, four by the teaching staff of the new 
college, two by the Commissioners of the Exhibition of 
1851, and one each by the Royal Society, the Institution 
of Civil Engineers, the Institution of Mechanical Engineers, 
the Institution of Electrical Engineers, the Iron and Steel 
Institute, the Institution of Naval Architects, the Society 
of Chemical Industry, the Federated Institution of Mining 
Engineers, and the Institution of Mining and Metallurgy. 


The Institution of Mechanical Engineers.—The 
annual report of the council of the Institution of Mechanical 
Engineers for the year 1906 was presented at the annual 
meeting last Friday evening. The report shows a satis- 
lactory increase in the membership of the institution, the 
total number on the roll at the end of 1906 being 4,982, 
consisting of nine honorary members, 2,472 members, 1,913 
associate members, 69 associates, and 519 graduates, which, 
ах compared with 4,750 at the end of the previous year, 
shows a net gain of 232. The financial position of the 
Institution is also sound, as shown by the treasurer's 
statement. The total revenue for the year 1906 was 
£15,753, while the expenditure was £11,543, leaving a 
*alanee of revenue over expenditure of £2,190. It was 
announced at the meeting that the Willans premium for 
the best original paper communicated to the institution, 
dealing with the utilisation or transformation of energy 
treated from the point of view of efficieney or economy, 
was awarded to Mr. Humphreys for his paper on “Gas- 
Engines" (communicated in 1904). It has been decided 
to devote the interest on the fund of £500 received from 


Sir Edward Fry and the Metropolitan Water Board to 
prizes for competition amongst the members. The J. К. 
Starley Memorial Committee have offered to the institu- 
tion a sum of about £400 for the purpose of making 
awards for the best papers contributed to the institution 
relating to cycling or road locomotion generally. The 
council have under consideration a scheme for the pre- 
sentation of these awards. The Alloys Research Com- 
mittee, under the chairmanship of Sir William H. White, 
are continuing at the National Physical Laboratory their 
researches into alloys of copper and aluminium. Colonel 
R. E. B. Crompton, C.B., has consented to join the committee 
in the place of Mr. J. G. Mair-Rumley, who has resigned 
The gas-engine research, under the chairmanship of Sir 
Alexander B. W. Kennedy, has been continued by Prof. 
F. W. Burstall throughout the year on the specially con- 
structed large gas-engine at the University of Birmingham. 
On May 1 the institution engaged а special research 
assistant, and since September definite experiments have 
been carried out continuously, and it is hoped that a 
report embodying their results will be in the hands of the 
members during the coming session. During the year the 
council gave considerable attention to the question of 
additional research work, and, after consulting the whole 
body of members, they have set on foot preliminary 
inquiries which will enable them to determine the 
researches which can most usefully be initiated. The 
Research Committee on Friction has been re-established 
for the purpose of investigating the action of spur, worm, 
and chain gearing, including experiments on the influence 
of ball bearings therewith. Prof. J. D. Cormack has 
offered to place his services and the resources of the 
mechanical engineering laboratory at University College, 
London, at the disposal of the committee for making the 
necessary experiments. Prizes for the best papers have 
been awarded by the council to Mr. Hurst (“ Design and 
Construction of Large Gas Engines") and Mr. Amy 
("Tube Railways and their Construction”). Prof. W. 
Cawthorne Unwin delivered an illustrated lecture on 
“The Niagara Falls Power Stations,” which has been 
published in the Proceedings. 


London Power Bills. Last week we noted the 
attitude which certain of the metropolitan boroughs pro 
posed to adopt with respect to the various Bills to be 
promoted this session їп Parliament for supplying Greater 
London with electricity in bulk. The West Ham Borough 
Council have now been advised by its Legal and General 
Committee to move for the insertion of amendments, one 
of which is for the deletion of the county borough of West 
Ham from the proposed area of supply. It has been 
advised also {о move for the deletion of clause 10 in the 
Bill enabling persons supplied with energy for power to use 
up to 20 per cent. thereof for lighting. The borough elec- 
trical engineer thinks that by the Bill an unfair advantage 
is sought by the County Council with regard to capital 
expenditure and payment of principal instalments out of 
capital during construction. With regard to the schedule 
of charges generally he has worked them out in the form of 
curves, and with regard to the proposed supply to con- 
sumers, which is the scale which affects the Corporation 
chiefly, for a load factor of 15 per cent., which is quite as 
high as the average factory gets, the prices for («) direct 
current and (b) transformed alternating current are 1:551. 
and 1:26d. respectively. At a 20 per cent. load factor 
(which is considerably higher than the majority of factories 
reach), the prices are, direct current 1:25d., and transformed 
current 1:024. With regard to their three scales for bulk 
supplies, he states that the price is out of the question 
altogether, and West Ham could not possibly do any 
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business with them. For an untransformed supply, which 
is the cheapest they offer, for 25 per cent. load factor, which 
is higher than the West Ham load factor really is, and 
therefore the price would be lower than under actual prac- 
tice, they want ‘63d. per unit. This corresponds to the 
generating cost at West Ham, which for this year amounts 
to under 4d., and by the time the London County Council 
are ready to commence supplying it will be in the neigh. 
bourhood of ‘3d. Various objections are raised against 
the remaining Bills. Holborn makes no recommendations 
with regard to any of the Bills; Westminster are petition- 
ing against the London County Couneil Bill, but do not 
propose to take any action with regard to the London 
Electric Supply Bill (promoted by the companies) or the 
London and District Electric Power Bill; St. Marylebone are 
petitioning against all the Bills, but Battersea are support- 
ing the County Council scheme subject to the interests of 
the Borough Council being protected. It is interesting to 
turn from the local authorities concerned to the London 
power companies, who are making a determined stand 
against the London County Council. With reference to 
the Bill promoted by the latter, the aunual report of the 
Westminster Electric Supply Corporation states that the 
"directors are supporting, in common with the whole of 
the supply companies in London, a Bill to authorise the 
companies to act in combination for the purpose of bulk 
supply, being satisfied that if adequate facilities were 
granted to the existing companies there would be no need 
whatever for the provision of a supply in bulk by any 
outside body. Such a solution," says the report, **is more 
in the interests of the users of electricity than the proposal 
of the London County Council to spend millions of 
pounds of publie money in order to provide a supplv which 
is never likely to be remunerative, and which must for 
years involve a heavy loss." ‘This is the general attitude 
of all the companies interested in the matter. The council 
of the London Chamber of Commerce have resolved : “ That 
it is most undesirable, in the interests of the trading and 
commercial community (and calculated to destroy private 
enterprise), that the power to supply electricity in bulk 
should be in the hands of the London County Council, as 
proposed in the Electric Supply Bill promoted by that 
body." 


The Teaching of Mathematics. — Prof. John 
Perry’s annual address to the members of the Physical 
Society was upon the education of future engineers, a 
subject which he has made his own, and to the considera- 
tion of which he generally brings much originality. He 
said that in August, 1905, he started a discussion at 
Johannesburg on the teaching of elementary mechanics. 
In his reply to that discussion he had tried to make clear 
his views about engineers’ units and centrifugal force. It 
was time that the schoolmaster should recognise that 
engineers’ units based on the weight of 1lb. in London 
were as absolute as any other units could possibly be, and 
when the schoolmaster rejected the term centrifugal force 
he merely showed that he had done no advanced work in 
kinetics. Centrifugal force was natural and right to any 
boy, and if his schoolmaster did not teach him through 
the ideas that he had already, ideas which he found easy to 
understand, the schoolmaster was doing much worse than 
showing that he had learned his kinetics altogether from 
the astronomical side. It was the same with the pound 
as a unit of force. The ideas that quantity of matter was 
a simple thing to understand, that quantity of matter and 
inertia were the same and must be called mass, were 
metaphysical, grown up, mixtures of abstractions which 
were quite unnatural and occult to young students whose 
experience had been with forces and weights. By simple 


experiments a young student should be given the 
fundamental idea that force is (vector) rate of change of 
momentum, and his real knowledge of mathematics would 
increase greatly. The teaching of mathematics was a 
subject of enormous interest. Was it possible for any man 
who had been taught mathematics, and who knew nothing 
of recent reforms, to believe that the whole system on 
which he had been taught was quite wrong? Newspaper 
critics, in reviewing his book containing the discussion to 
which he had referred, had ridiculed his standard boy of 14 
who was in the future to know something of the infini- 
tesimal caleulus, and they had classed him with Macaulay's 
fabulous schoolboy. He was glad to say that this standard 
boy of 14 was а boy of the near future, and that there were 
some schools in which he was already being developed. It 
never seemed to occur to the orthodox mathematician that 
much of the work he tries to give the schoolboy was work 
that ought not to he touched by a man until after he 
was а wrangler. In algebra alone a lot of unnecessary 
work was done on such subjects as anomalous forms, 
involution and evolution, surds, roots of a quadratic 
equation leading to numerous tricky examples when the 
straightforward information required might be put in 
four lines. The same was true of the treatment of 
imaginary expressions of ratio and proportion, of scales 
of notation and of the progressions and continued frac- 
tions. Why was it that the subject of permutations and 
combinations must precede the binomial thereom ? Simply 
to enable tricky questions to be asked on the binomial. If 
mathematical gymnastics were wanted, they could be 
obtained in large quantity in the use of the calculus 
in its interesting applications. The classes in practical 
mathematics were showing that a Board schoolboy after 
50 lessons could use the idea of rate and could differen- 
tiate and integrate practically all the functions which 
were of use in engineering. A standard boy should know 
decimals at eight, he should use squared paper to record 
his own experimental results at nine, he should solve 
interesting problems, using square paper and logarithms 
and tables of sines and cosines at the age of 10 and 11, 
and he should get the notion of a rate long before he was 12. 
He would have an elementary knowledge of the infini- 
tesimal calculus before he was 14. He considered the 
elementary use of the caleulus, and even the solution of 
easy differential equations, a school and not a university 
subject. Spherical harmonics and Bessel functions, and 
their use in all sorts of physical problems with actual 
curve drawing was an undergraduate study. Permuta- 
tions and combinations and the theory of probability were 
post-graduate subjects like the study of the fifth book of 
Euclid. 


Tramway Track Sanding.—A useful method of 
sand drying, and of etliciently distributing the sand over 
the tramway track, has been adopted at Newburgh, N.Y. 
From a description of the method appearing in the Strect 
Railway Journal, we gather that the sand, after being 
screened, is placed for drying in an inclined wooden bin, 
heated at the bottom by exhaust steam circulating through 
14 coils of 1jin. wrought-iron pipe covered with a sheet of 
galvanised iron perforated with holes of lin. diameter. As 
soon as the sand dries, the lumps break up and drop 
through the screen to the floor. In addition to the ordinary 
sanding from passenger cars, there has been installed at 
Newburgh a special sanding car which is used during bad 
weather. The car is a single-truck freight car, furnished 
with a sandbin on each side. The bins are 18ft. long, 
lft. 6in. wide, and, owing to their sloping sides, vary in 
depth from 1ft. 6in. to 2ft. 6in. in the centre. From the 
centre of each bin there is a 4in. diameter wrought-iron 
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pi pe direetly over the rail. The pipe sands the rail on 


curves just as well on straight track, as it is rigidly | 


attached to the truck. Au interesting feature of the 


sanding is the type of sand valve, whereby the size of the | 
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where the submarine communication will be joined to the 
overland system of telegraph now being constructed 
throughout that island; the second portion of the cable 
(about 10 or 11 miles) stretches across the Strait of 


apertures through which the sand can flow is regulated in the | Bonifacio, joining the Sardinian overland line near Cape 


ume fashion as a camera shutter. The levers to operate these 


Falconi ; the third and longest portion will be laid from 


valves are placed directly opposite one another, so that one | Cape Cagliari to the African coast, where it will join the 


Fie. 1. 


French-Algerian system, which was opened on Jan. 16. 
This distance will require no less than 150 miles of sub- 


| marine telegraph; and when we consider that the whole 


| enterprise in the present age. 


| the ‘telegraph.’ 


will be in one continuous length, that its weight will exceed 
1,200 tons, and that it will have to be sunk in water which 
is in many places at least 400 fathoms in depth, we may 
well be amazed at the gigantic strides of science and 
The contractors for the 
entire 250 miles of submarine, as well as the land lines, 


| are Messrs. Tupper and Carr, of Mansion House-place and 


Birmingham. The cable is being manufactured at the 
wire rope works of Messrs. W. Keeper and Co., Morden 
Wharf, East Greenwich. The insulated guttapercha wires 


are supplied by the (tutta Percha Company, of which Mr. 


Statham is the able and indefatigable director. The details 
of manufacture are as follows: Round a hempen core well 
saturated with tar, pitch, oil, and tallow, in certain pro- 
portions, are laid or twisted, by а beautiful machine, 
six insulated copper wires, which, in fact, constitute 
A worming of hemp is at the same 
time laid (also by machinery) between the interstices 


of the guttapercha, and over this again a layer of 
| hemp of the best quality, prepared like the core, is 
wound from bobbins revolving at a considerable speed. 
The object of covering the guttapercha wires thus carefully 


man standing in the centre of the car can work both sides | 


at the same time. The extent of opening is indicated by 
the position of an indicator on the lever over a dial-plate 
corresponding to the four degrees of opening adapted for 
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different track conditions. Fig. 1 shows the plan and 
-ection of the sand dryer, and Fig. 2 the side elevation. 


Early Submarine Cables Me have come across 


an account of tbe opening of the Mediterranean electric | 


telegraph (the first submarine cable to unite Europe with 


present day affords especially interesting reading. Of the 
description which appeared in the old magazine we quote 
the following extract: “The Mediterranean electric tele- 
graph cable will be in three portions—the first (about 90 
miles) will be laid between the Gulf of Spezzia and Cape 
Corso—the northernmost point of the island of Corsica — 


and securely is to ensure their not being injured by the 
second and finishing process. The telegraph having been 
prepared as above, ia covered with 12 iron wires laid by 
machinery into я continuous spiral form. The wires are of 
No. 1 Birmingham gauge, or about уір. in diameter, and 
so beautifully-are they all brought together, that a section 
of the telegraph, when covered with the outer protection of 
wires, shows almost mathematical accuracy in all its details. 
The weight of the cable is about eight tons to the mile, 
and it is reckoned by the contractors that, working at 


present speed, the whole 250 miles, weighing about 2,000 


tons, will be completed and ready to lay down in the month 
of August. The contract is with the Medi- 
terranean Telegraph Company, of which Mr. John W. 
Brett, the eminent telegraph engineer—the pioneer, indeed, 
of submarine communication—is the gérant and concessionaire 
from the French and Sardinian Governments. Among 
those present at the inauguration ceremony were the 
Sardinian Ambassador, Lord Western, Lord Radstock, Mr. 


| Brown, M.P., Mr. Laing, M.P., Profs. Faraday, Wheat- 


| gratification of all the visitors.” 


stone, Miller, Grove, the foreign commissioners of the 
exhibition, and & numerous party. After inspecting the 


_works, machinery, etc., and firing guns through the cable, 


passing messages, and other interesting experiments, the 
party adjourned to the Crown and Sceptre, where an 
elegant déjeúner wound up the day to the satisfaction and 
The article then describes 
how, early in June, 1854, "the screw-steamer * Persian ' 
sailed from Greenwich with the electric cables for uniting 
Piedmont and Corsica, and Corsica and Sardinia ; and the 


Africa), which took place in June, 1854, and which at the | ne screw-steamer ‘ Athenian, of 1,550 tons, is engaged to 


take out the remaining great cable for uniting Sardinia 
and Africa. The cost of the shipping the cables has become 
a serious item in consequence of the war in the East, the 
‘Athenian’ being engaged at a sum exceeding £1,000 per 
week for the hire of the vessel alone: and the expenses of 


| the ‘Persian’ and labour only in shipping the present 
| cable have in about а fortnight exceeded £3,000.” 
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THE ENFIELD ELECTRICITY WORKS. the real character of these works. The explanation lies in 
the fact that the Enfield electricity works are not а gene- 


Any description of the Enfield electricity works must rating station in the ordinary sense of the word. From 
resemble the historical note as to snakes in Ireland, as in | certain points near the works one can catch sight of 
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Рта. 1. —View of the Enfield Electricity Works. 


the generally accepted meaning there are no electricity | a high chimney stack about three miles to the east. That 
works in Enfield. What applies to Enfield will equally | belongs to the Brimsdown electric power station of the North 
apply to many distriets in the future as the electric power | Metropolitan Electric Power Supply Company. The two 
distribution schemes attain their full object. Thus at the | works are connected by ade cables, and the Brims- 
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FIG. 2. —Block Plan showiug existing Plant and Positions fur Extensions. 


Enfield there is no chimney stack, with its trail of smoke; | down power station—which is a 10,000-h.p.station— supplies 
there is no ash heap or coal track disfiguring the land on | three-phase alternating current at the extra high tension of 
which the station is built. Except for one or two features | a little above 10,000 volts. The Enfield electricity works 
recognised by the practised eye, there is little to indicate | are only one of the customers of the power company, 
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AM 


whose two main stations at Brimsdown and Willesden | now to the switchgear, the extra high-tension oil switches 


supply energy for the large system of tramways and light 
railways operated by the Metropolitan Electric Tramways, 
Limited, and to other districts besides Enfield, as far distant 
as High Barnet, Willesden, and Stoke Newington. The 
cables which connect the two works are capable of convey- 
ing enough power to serve the whole of Enficld. They were 
laid by the British Insulated and Helsby Cables, Limited, 
of Prescot and Warrington. 

The general arrangement of the works in which this 
three-phase current is converted into direct current is shown 
in Fig. 1, and Fig. 2 gives a general plan of the station. 


Fro. 3.—The 100-kw. B T. U. Motor-Generator. 


The machinery at present installed has all been supplied by 
the British Thomson-Houston Company. The two motor- 
generators now in position are of 100 kw. capacity, and are 
placed at one end of the building. It is likely that the 
extensions will be carried out with larger units. The 
induction motors driving the generators (Fig. 3) have rotors 
with the squirrel-cage type of construction. They are started 
up from the three-phase side by means of one half volt 
tappings from the transformers. The six pole direct- 
current generators which are connected to these induction 
motorsarecompound-wound, and runatabout 585 revolutions. 
The switchboard connections are such that the machines run 


as shunt machines when supplying the lighting 'bus bars at 


, 
| 


1 


460 or 500 volts. The throw-over switch which completes the 
connection tothetraction bus bars will also throw in the series 
winding. A point in the arrangement of the station is 
that, while the supplv is given on the direct-current three- 
wire svstem, there are no separate balancers. [Instead of 
this, the middle wire is connected through compensators 
to the armature windings on the direct-current generators. 
This connection is made through two slip-rings, shown in 
Fig. 4. The compensators, which are made in accordance 
with the Dobrowolski patent, are similar in construction to 
a choking coil. They are each capable of dealing with 60 
am peres out-of-balance current in the middle wire, and can be 
overloaded up to 100 amperes for a short time. 


— — — 
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of the British Thomson-llouston Company's make are 
placed in compartments formed of stone slabs behind the 
transformers. They are operated by mechanical means 
{гот the switeh panels in front of the transformers. 
These panels also contain the automatic release gear for 
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Fic. 4, — View showing the Attachment of the Compensator to the Direct. 
Current Generator. 
the switches to break the feeder circuits in the event of 
short-circuits. On the low-tension side, the transformers 
are provided with the usual switchgear. The transformers 
themselves (Fig. 6) are arranged for forced ventilation. 
Each of the present units can deal with 125 kw., trans- 
forming from 10,000 down to 400 volts. The section of 


| the station (Fig. 5) shows the air-duct under the trans- 
formers, in which a pressure is maintained by means of a 
| motor-driven centrifugal fan. This motor is a three-phase 
machine. The same section also shows how the cables are 
carried under the floor from the transformers to the induc- 
tion motors, and again from the induction motors to the 
low-tension switchboard. On this there are two sets of 
omnibus bars, on to either of which any feeder can be con- 
| nected. In this way the long feeders can be supplied 
during heavy load at a higher voltage than the short ones. 
At a later date, when the station has to supply tramways, 
another set of bus bars will be added for the purpose. 
The storage battery (Fig. 7) consists of 250 Tudor cells 
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the capacity being 860 ampere-hours. The two boosters 
(Fig. 8) are driven by the motor between them, ahd all the 
regulation required is done by hand from the switchboard. 
Each booster can take 200 amperes, and provides any 
voltage from 0 up to 100 volts. 

The system of distributing mains is carefully designed 
to make the supply as reliable as possible. Special feeders 
are run from the works to various points, where they 
terminate in feeder pillars fitted with switch-fuses to 
minimise the risk of interruption of supply should the 
underground mains be damaged by excavation or other 
causes. Already 154 miles к mains have been laid, and 
50 consumers connected up. Supply was begun in 
September last, and the demand has reached the equivalent 
of nearly 2,500 8-c.p. lamps. This is an excellent begin- 
ning, and the exhibition opened at the works on Monday 
last will have the effect of encouraging a still more general 


maximum number of 8-c.p. incandescent lamps which 
have been simultaneously alight. Knowing this maximum, 
the consumer has the option of paying either 1s. 3d. per 
quarter for each 8-c.p. lamp simultaneously alight and 2d. 
for all electricity consumed, or paying 7d per unit for the 
first hour’s daily use (equal to three units per quarter for 
each 8-c.p. lamp) and for the balance at 2d. per unit. For 
motors, heating apparatus, electrolytic and special purposes, 
for which a separate meter is used, the rate is 4d. per unit 
for the first hour's daily use of the maximum demand and 
1d. per unit for all further consumption, or, for a supply 
available during daylight hours only, 13d. per unit. Small 
electric radiators (cookers, etc.) are supplied at the flat rate 
of 2d. per unit. Under certain circumstances the company 
undertake to wire premises on the hire or hire-purchase 
aystem and fix prepayment meters. Motors and radiators 
are supplied by the company at a small quarterly rental. 


а. 6.—The B. T. H. 125-kw. Three-Phase Transformer. 


use of electricity for lighting, heating, cooking, and also 
for industrial power purposes. As Enfield is mainly of a 
residential character, the demand will be principally for 
lighting and heating. 

The sale of current is carried out by the North Metro- 
politan Electrica! Power Distribution Company, Limited, 
under an electric lighting provisional order. The charges 
for electricity are based on the maximum demand system, 
and the cost per unit varies with the maximum power 
demanded and the number of units consumed in each 
quarter. The tariff for lighting and all general purposes 
is equivalent to 7d. per unit for the first hour's daily use 
and 2d. per unit for all in excess; but with the object of 
making the charge more easily understood, the maximum 
demand indicators, which are the instruments for registering 
the* consumers’ demands, are calibrated to show the 


FIG. 8. —View of the Motor-Driven Boosters. 


The works were formally inaugurated on Saturday last 
by Mr. David Weston, chairman of the Enfield Urban 
District Council. A large and representative gathering 
attended the opening ceremony, over which Mr. James 
Devonshire, chairman of the North Metropolitan Electric 
Power Distribution Company, Limited, presided. A 
departure from the recognised mode formally inaugurating 
such undertakings was made, for on this occasion the 
opener (Mr. Weston) performed the ceremony by means 
of an Ediswan *'telautograph," which recorded a message 
indicating the opening. A vote of thanks to Mr. Weston 
was proposed by Mr. George Offer and seconded by Mr. 
W. L. Madgen (directors of the company), after which the 
company made an inspection of the station and exhibits. 
The exhibition has been open every evening this week for 
publie inspection, and closes to-morrow evening. 
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The works have been designed by Mr. E. T. Ruthven 
Murray, M.LE.E, and Mr. A. H. Bennett is acting as 
resident engineer. 


ELECTRICALLY-DRIVEN HORIZONTAL LOG BAND 
SAW—RANSOME AND LAVO'S PATENT. 


The electrically-driven saw described below is remarkable 
in many respects, as it marks a development of electrical 
driving on correct lines. In many electrically driven saws 
there are one or two driving belts to transmit the power 
from the motor to the saw. These waste power, and also 
are costly in upkeep due to the heavy duty. The machine 
illustrated was built last year by Messrs. A. Ransome and 
Co., of Newark-on-Trent, and before delivery some valuable 
hgures were obtained as to the cost of working. The 
machine is designed to deal with any kind of timber in logs 
up to 4ft.in diameter. The feature of the design is that the 
electric motor is directly coupled to the shaft of the driving 
saw pulley. In this way the machine is made perfectly 
self-contained, and all driving belts, shafting, and gearing 
are entirely obviated. Besides effecting a considerable 
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lin. and the latter into lin. boards, the cutting being at 
an average rate of 73 superficial feet a minute. All the 
necessary electric meters were attached to indicate the 
power taken by the machine throughout the trials, and 
this showed the result of cutting to be as follows : 

Eim, 4ft. square by 6ft. 8in. long. 


r . TTT TATT 27 
Total production in super 1006 „сесинен нс вна 720 
r; ³ꝛ¹¹¹ RE Ro Pla oeil a 8 
Average horse-power pe eut, inelüding feed .......: СТ 52 
Average cutting speed, super feet per minute . 


80 
Oak, 4ft. square at the butt, average width 3ft. 7in. by 7ft. 8in. long, 


NUDO! ⁰ö¶p.Z ees MO 15 
Zotal production i MONEE Говро ане 557 
1 // ͥ ⁵² ²³]ůĩ̃ —— ИКӘ 33 
Average horse - power per cut, including feed . . 382 


Average cutting speed, super feet per minute. 66 
The electric current used during the hour's trial was 
114 units, which at 1d. per unit—at which price electric 
current can now be obtained in most towns for driving 
purposes—gives a total cost of 114d. for power required to 
produce 1,077ft. of boards The machine was worked by 
three men, one of whom, standing by the switch-rack fitted 
with levers, controlled all the movements, including raisin 
and lowering the saw, running the table backwards an 
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View of the Ransome-Lavo Electrically-Driven Log Saw. 


saving in power, this reduces the width of the floor space 
occupied by the machine to 17%. bin., as against 34ft. біп. 
which is required for similar machines when driven by 
belts from a countershaft. This motor is capable of giving 
out 50 b.h.p., and a small supplementary motor of 12 b.h.p. 
is added for driving the log carriage and the rising and 
falling motions of the saw carriage. The saw pulley 
spindles run in ball bearings of special construction, which 
greatly reduce the power required to drive the saw. As 
they will run for several weeks without attention, the cost 
of lubricant is also reduced. Another improvement consists 
in the automatic arrangement for raising and lowering the 


saw b wer; the speed of this movement, which is 
variable, being easily controlled by simply moving a hand 
lever. 


On the trials mentioned above the speed of the saw was 
7,000ft per minute. The parts of the motor and saw 
pulleys were so well balanced that the machine ran satisfac- 
torily without being bolted down to foundations. In order 
to test the machine to its fullest capacity, two logs—one of 
oak, measuring 4ft. square at the butt, and the other the 
trunk of an elm tree, also 4ft. square, and upwards of 200 
years’ growth—were sawn during the trial, the former into 


forwards, and regulating the speed of advance of the 
timber, while two 8 removed the sawn boards and 
assisted in fixing and turning the logs on the travelling 
carriage. The saws used in this machine being very thin 
and having very little set, the saw kerf is less than half as 
much as that made by each saw in the vertical frame or 
horizontal single or double blade reciprocating frame, the 
practical result of this being that the oak and elm logs 
above referred to yielded no less than four Zin. boards in 
the case of the former and three additional lin. boards 
in the latter, which would have been cut into sawdust if 
logs had been converted by either type of reciprocatin 
frame. The market value of the seven boards thus Атой 
was estimated at £2. 9s. 6d. 

Mr. Lavo, an electrical engineer from Paris, was 
responsible for the design of the completely enclosed 
motors used to drive this saw. Mr. Ransome, after the 
above trials, complimented him on the results obtained, 
Recapitulating, he said the machine had made 27 cuts in 
elm, giving a total production of 720ft. super of inch boards 
in 36 minutes, but of that time only nine minutes were 
occupied in actual cutting, thus giving an average of 80ft. 
per minute when the saw was cutting. Probably if the 
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logs had been three times as long, the loss of time in 
running back and setting in proportion to the amount of 
eutting would have been reduced by more than one-half. 
In the oak log 13 cuts were made, giving 357ft. super. 
The total time occupied was 14 minutes, but the time of 
actual cutting was 54 minutes, the rate of cutting in the 
oak log being 66ft. per minute. This was interesting, 
because it touched on a question which had caused a great 
deal of correspondence in technical journals, where they 
saw in the same column one letter showing the enormous 
advantages of driving by electricity, and another endeavour- 
ing to show that it is cheaper to drive by belt. The results 
of the above favour not only the electric drive, but also the 
direct application of the motor to the work. 


MUNICIPAL TELEPHONES IN CANADA. 


At the time when the British Post Office is joining 
hands with the Local Government Board for the purpose of 
suppressing the existing municipal telephone systems in the 
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municipal telephones, and also the probable routes of the 
trunk lines which will be erected by the Manitobian 
Government to connect them. It is significant, and 
characteristic of telephone monopoly methods, that the 
Canadian papers state that the Bell Telephone Company 
spent large sums of money in influencing the local Press 
and municipal electors in their endeavour to secure the 
rejection of the Government measure, and have announced 
that they are prepared to go much further in the same 
direction for the purpose of harassing the municipal opera- 
tions, and, if possible, to render them abortive. The Toronto 
World says that although “ public opinion throughout the 
world was shocked by the disclosure that the great 
American insurance companies were contributing to the 
campaign funds of the Republican party, yet in all Canada 
there has hardly been a whisper of protest when the Bell 
Telephone Company reports that it has spent large sums in 
an attempt to influence the recent plebiscite in Manitoba, 
and that it is prepared to spend still larger sums in 
debauching the Press and dragooning the electorate for the 
maintenance of its monopoly.” If Local Government 
Board inquiries existed in Manitoba, advantage would no 


United Kingdom, a recent development in Manitoba is of 
great interest. The telephone system of that state, which 
has hitherto been chiefly in the hands of the Bell Telephone 
Company, has long been the subject of discontent and con- 
troversy, not only on account of the dearness of the rates 
and unsatisfactory nature of the service, but from the fact 
that the company confined its enterprise to the chief towns 
and districts, leaving the rest out in the cold. The matter 
has been before the Manitobian Legislature in one form or 
another for several years, and has recently come to a head 
by the Manitobian Government deciding, subject to a 
referendum to the electors after the Swiss practice, to 
itself undertake the construction of trunk lines between 
town and town, and leave the exploitation of the local 
exchanges to the various municipalities. The plebiscite 
resulted in an overwhelming victory for the Government 
proposals, no fewer than 68 of the municipalities in 
Manitoba having voted in favour of them. Thirty-four of 
the 43 towns in which the Bell Telephone Company has 
exchanges voted in favour of municipal ownership. The 
accompanying map of Manitoba (Winnipeg Morning Telcyram, 
Jan. 8) shows the townships which have plumped for 


Map of Townships in Manitoba taking up Municipal Telephones and the proposed Trunk Lines to connect the same. 


doubt be taken of the fact by the Bell Telephone Company 
to misrepresent facts and to give absurd evidence in the 
same way as has been done in Great Britain when municipal 
competition had to be got out of the road. 


INVESTIGATIONS ON LIGHT STANDARDS AND 
THE PRESENT CONDITION OF THE HIGH- 
VOLTAGE GLOW LAMP.* 

Being an Account of Tests made at the National Physical 

Laboratory. 
BY CLIFFORD C. PATERSON, ASSOCIATE MEMBER. 
( Continued from page 232. ) 


In Table IV., column 2 gives the actual average useful life 
found for each batch—that is to say, the time the lamps will 
run before falling to 80 per cent. of their initial value. The 
results given in column 2, however, are not strictly comparable, 
since, as the filament varies slightly in shape, the ratio of mean 
horizontal] to mean spherical candle-power was not exactly the 


Paper read before the Institution of Electrical Engineers. 
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sie for all the types. As, therefore, the voltage on life test 


the latter may be expected to be about sevon times longer than 


wa adjusted so that the watts per mean horizontal candle-power | the former. If their life has been specified to be a certain 


vere 3'8, the lamps which emitted relatively more light in a 

henzontal direction than in a vertical one would really be 

running at a lower temperature than those which gave more 

hight їп a vertical direction. The values of M. S. C. F. for each 
M. H. C. P. 

type of tilament are, therefore, given in Table IV., column 3, 

fr which it will be seen that the average ratio was about 


Fi. 17. carve (by tre & t H. Co.) showing the Percentage Variation in the 
“Useful Lite” of Lam ps when run at erent Watts per Candle. 


0865. .4 correction has been applied in each case to the values 
т elumn 2, and in column 4 the average life is tabulated of 
cach batch of lamps, on the assumption that its ratio of spherical 
to horizontal candle-power is 0:865. 


TABLE IV. 
Cauma 1. Column 2. Column 3. 5 4. 
R robable life 
атр. Ratio М.З.С.Р. corrected to 
hatch. Hours. M. H. C. P. ratio 0:865. 
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length at 3°10 watts per candle, then it will only be necessary 
to test, say, five lamps at this efficiency, and take the average 
of the five. If, however, the run should be made at the marked 
voltage instead of at the specified watta per candle, it would 
be necessary to test five or six time the number of lampe in 
order that there might be а reasonable probability that the life 
deduced froin the mean should be within 5 per cent. of the true 
value. This is to be expected if it is borne in mind what e 
variations in the life are possible when the watte per candle 
approach the extreme values.“ 

t has to be noted that the law connecting watts per candle 
and life is not a straight-line law. Even, therefore, if a large 
number of lamps were tested for life at their marked voltage, 
the average life found in this way is not the life of the lamp 
whose watts per candle is the mean of the lot, but would be 
some 10 or 12 per cent. longer (Fig. 17). If there are enough 
lamps to choose from, it may be possible to find some which 
have their standard efficiency at the marked voltage, but it must 
be remembered that great accuracy is required in the watts per 
candle, as 1 per cent. above or below the mean will cause a 
5 per cent. error in the life. The specification reckons drop in 
candle-power from the standard, and not the actual initial 
candle-power of a lamp. It is not often, therefore, that a» 
many as five lamps can be found which are 16-c.p., and 
sufficiently near the standard watts per candle to insure the 
necessary accuracy in determining the length of life, 

An inspection of the curves in Fig. 15 shows that when run 
at а definite initial efficiency, the candle-power of individual 
lamps of a given make will keep very close together throughout 
their life—the average results obtained from five or six lamps 
presenting trustworthy data from which the whole consignment 
may be judged. It should be observed when examining Fig. 15 
that any divergence which occurs between curves of the same 
set is largely due to differences in the initial candle-power. 
Had this bien approximately the ваше for all lamps in a set, 
most of the groups would have presented the same compact 
appearance as Fig. 2. То illustrate this point Table V. has 
been drawn up. X is assumed in this that all the lampe сот» 
menced their life at 16 c.p. Had all the lamps in a batch been 
the same as regards durabilit ‚ they would then have followed 
the same life curve. If such were the case, it would only be 
necessary to test one lamp for life out of the consignment 
There are, however, slight differences between lamps of the 
same make which render it necessary to test more than one 


* Mr. F. J. Selby, M.A., investigating the errors to which this 
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118. 12, — Typical Life Curves showing the Performance of Lamps run (a) at Normal Voltage, (0) at 40 per cent, Increased Voltage. 


Lape tested for life in this country are usually run at their 
ted voltage until they either break down or their candle- 
power has dropped to 80 рег cent. of its initial value. This 
method, however, is open to serious objections. A lamp can 
ошу be guaranteed to have a life of given length when the 
Патер! ія run at some definite temperature (see Fig. 17). This 
s be adjusted to a near degree of accuracy in carbon-filament 
\трв by running them at some known watts per candle. If. 
"T Instance, there are a number of lamps in а batch which vary 
п efhciency from 2:6 to 5:6 watts per candle, the useful hfe of 


method is liable, finds that, taking a certain type of lamp for which 
the limits specified. of watts per candle-power are 2:6 and $:6, and the 
life respectively 140 and 960 hours, the possible variation from the 
mean life is + 410 hours. Assuming a straight-line law, and suppos- 
ing, further, as is justified by observations, that it is twice as likely 
that a lamp should fall within the limits + 205 (half the possible 
variation) as that it should fall without these limits, then the mean 
error due to taking the average of the lives of 25 lamps as the mean 
life is 5:5 per cent. In the majority of cases the error will, of course. 
be less than this, but in a certain number of cases. it will be greatly 
exceeded 
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lamp. In the case in point six lamps of each type were tested. 
The area of each of these hypothetical curves starting at 
16 candles exactly, has been integrated up to 400 hours, the 
maximum plus and minus deviation of the area of these curves 
from the mean in the case of each group being given in 
column 2.“ In column 3 the probable error in life is given if 
five lamps out of six be taken. Five lamps only are considered 
instead of six, as that is the minimum number which can be 
tested from a consignment under the new specification. The 
table shows that five lamps being taken from each consignment, 
and being run on life test at detinite initial watts per candle, in 
six cases out of nine the probable error is under 1 per cent., 
whilst the maximum probable error is 1˙5 per cent., so that in 
practically all the tests made in this way results may be relied 
upon to within 2 per cent. 
TABLE V. 
Column 2. 
+ and — individual maxi- 


Column 3. 
Probable error 


Column 1. 


Make of muni deviations from in candle-hours 
lamp. the mean candle-hours to for mean of 
400-hour point. five lamps. 
Batch. Per cent. Per cent. 
P — — n — 
Q .eeeeeeeeó cand - 277 "OE 07 
? +82 аа -6'8 ... В МЕККУ 1:2 
44. +509 аһа -51 1 „ 1:0 
В: онан CpO'land 60. o. Tm 1:3 
6 TN +29 and -35:9 ................. 0:8 
VNC ＋ 2˙7 antl - 4'555 . . 0:8 
8 КРЕТ uae ne +32 and -1:9 ........... ЕТЕ 0:6 
N S nl -27 „оын .. 08 
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1 Normal Life Test. 
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chosen for the life test which are nearest to the standard candle- 
power. In practice, however, the difference between the two 
methods amounts to very little. The average candle-hours of 
useful life for each make of lamp are given in Table VI. The 
values have been corrected, as explained above, to allow for 
differences in candle-power distribution for the various types of 
filament. On the lines of the glow-lamp specification а 
3°8-watt 16-c.p. lamp should have 6,750 candle-hours of useful 
life. 
ТАМЕ VI. 
Column 2 

Candle-hours of useful life. 
6,750 
2,280 
5,650 


Column 1, 
Make of lamp. 

Standar 
Batch No. 1 
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VovrTAuE REGULATION. 


Good voltage regulation during the life test is of vital 
importance. If the pressure tluctuates about a mean value, an 
excess voltage for a given time will not, as regards the life of 
the lamp, be fully balanced by a corresponding diminution in 
pressure for the same time. Fluctuations in pressure should, 
therefore be kept to within + or — the half of 1 per cent. 
The accurate setting of the mean voltage is also of great 
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Fic. 19, --Curves comparing three Different Makes of Lamps run (a) at Normal Voltage, (^) at 40 per cent Increased Voltage. 


The cost of power in such cases, worked out on the basis of five 
lamps tested for life out of a consignment of, say, 1,000, comes 
to O- 50d. per lamp. This is reckoning that the current, being 
specially regulated, will eost 3d. per unit. The test usually 
has to be made by arranging а short. length of resistance wire 
in series with each lamp. Run under these conditions, the 
pressure across the lamp terminals will not. be more than one 
or two volts above or below the normal. Tt is obvious, of 
course, that a lamp which shows better results than another 
under these conditions, will also prove better when run on an 
ordinary lighting system, with, perhaps, a slightly ditterent and 
variable voltage. The additional advantage, among others, is 
gained that all tests on glow lamps have a common basis for 
comparison as regards upkeep of candle-power during life. It 
is not a serious matter to group lamps on the life test racks, so 
that only a foot or so of resistance wire is required in series with 
each lamp in order to reduce all to the same initial watts per 
candle. 

The system adopted at the electrical testing laboratories of 
New York is to adjust the voltage initially on each lamp, so 
that it is burning at its standard candle-power. The method 
ensures that the 16-candle lamp, for instance, has the advantage 
of the full amount of drop from 16 to 12:8 candles before its 
useful life is considered at an end. The disadvantage is that on 
the life test it may be running at slightly above or below the 
correct. watts per candle. The author prefers the method 
adopted by the Engineering Standards Committee of having the 
Watts per candle rigorously correct. Lamps should then be 


* The freak lamp in group 5 has been ignored for the purposes of 
this table, 
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importance, since it is not always appreciated that with 
ordinary glow lamps an increase of only 0:2 per cent. in the 
volts produces a variation of 1 per cent. in the life. Mr. 
Howell, of the British Thomson-Houston Company, has kindly 
given the author permission to. reproduce here the curve shown 
in Fig. 17. This curve shows the connection which exists 
between the length of the useful life of the lamp and the watts 
per candle at which it is started on a life test. The curve has 
been used. by the author in this paper to calculate the length 
of life which glow kunps will have under other than the actual 
conditions of running. [n the curve a 3 1-watt-per-candle lamp 
is supposed to have a life of 100 per cent., so that the percentage 
life at any other efficiency may be read otf the curve. The 
diagram illustrates how rapidly the length of life changes as the 
watts per candle vary. The curve suggests the question whether 
16 is not possible to shorten life tests very considerably by 
running lamps at a high efficiency апа by deducing from the 
curve what would be the length of life at any other efficiency. 
The author is not aware whether curves exist similar to this one 
and based on a large amount of data showing the performance 
of lamps manufactured by other makers, or whether such curves 
would agree closely with this one or not. It must be remem- 
bered that the relation shown by this diagram, although the 
result of tests on a very large number of lamps, only gives the 
performance for опе make. It has yet to be proved whether all 
types would be the same in this respect. It is likely, however, 
that down to a certain point the curve would give correct results 
within very narrow limits. When the over-running is increased 
until the watts per candle reach as low a figure as two or under, 
other ettects will probably come in and render the test untrust- 
worthy (see Fig. 19), 
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COMPARISON RETWEEN NORMAL Lire Test AND. AN OvER- 
RUNNING Test ох Grow Lamps. 
About two years ago a series of tests was carried out at the 
National Physical Laboratory on behalf of one of the Govern- 
went. departments in order to determine if it is possible by an 
werrunning test to predict the percentage drop which lamps 
would have after a enen time if run under ordinary conditions. 
lanps were ordered on a specification which entailed a life test 
lat ane hour at 40 D cent. increased voltage. The specification 
i^a modification of that which Sir William Preece adopted at 
the Post Оћсе for testing the resistance of the filament to with- 
«and rupture. His specification was based on an exhaustive 
of measurements, from which he found that in the case of 
the better class of lamps which he tested an increase of 70 per 
cnt. in the voltage over a period of 24 minutes did not 
appreciably diminish the candle-power of the lamps, whilst a 
gradual increase of 100 per cent. in the pressure over three 
minutes should not cause rupture or failure of any kind. Under 
the frst specification mentioned above, samples are taken from 
a cnsimment of lampe and run for 60 minutes at 40 per cent. 
above the normal voltage. This, in the case of an ordinary glow 
мир, is equivalent to about 1:5 watts per candle. At the end 
of this test the candle-power must not have fallen more than a 
given amount from ita rated value. It was desired to compare 


— 
} 


LOC = 50 
Reduztion Factors 


the life of the lamps in that make. Each lamp in one make, 
subjected to the ordinary life test, will thus be represented by 
adot on one curve and lamps of the same make overrun by 
dots on another curve ; the lamps run at normal voltage are 
shown on the left side of the sheet. The 1,000-hour value for 
each lamp has been taken as a convenient basis for comparison, 
the watts per mean spherical candle-power at the beginning of 
life being plotted as abscissw, against the percentage drop after 
1,000 hours as ordinates. The curves on the right side Dor the 
overrun lamps have been deduced in a similar way, the percentage 
candle-power drop after one hour being plotted as ordinates. 
One hour was chosen in order that in the case of one set of 
lamps (No. 3) the percentage drop may be the same as for tho 
1,000-hour point on normal run. If, from the point of view 
of candle-power drop, the overrunning test is to be taken 
as a guide to the performance of a lamp under normal 
conditions, some definite. relations. must exist, in the case of 
lamps by different makers, between those run on life test at 
normal pressure and those which are overrun. For instance, it 
will be seen that in make No. 3 (Fig. 19) a 4:5 watt per mean 
spherical candle-power lamp gives а 24 per cent. сіе номе 
drop either when run for 1,000 hours at 100 volts or for one 
hour at 140 lamps. The other lamps would, therefore, be 
This, 


expected to show a similar equality in this respect. 


Reduction Factor 084. 


Fre. 20. -Candie-Power Distribution Curves for Looped Filaments, Kon DE S reme Differences in the Ratios of Mean Spherical to Mean Horizontal 
andle-Power. 


varous sets of lamps tested under these conditions with an 
ласу similar set run on ordinary life test at the rated voltage. 

For the pu ›ове of the test, three different makes of lamp 
“ere supplied, from which a careful selection was made, in 
order to obtain from each type lamps which matched as regards 
watts per candle. Six from each make were then chosen for 
the overrunning test, and six for the run at normal voltage. 
As the lamps in question had filaments which varied consider- 
ably in form, it was found that the watts per mean horizontal 
candle-power did not form a sufficiently accurate measure of 
'he intrinsic brightness of the carbon, and it was deemed 
"erable to make all comparisons on the basis of watts per 
mean spherical candle-power. Polar curves of two of the 
lips which differed most in their light distribution are given 
in Fig. 20. The ordinary life test was run at the rated voltage 
en а lated circuit, and candle-power ineasurements were 
made at frequent intervals. "Three typical curves are given on 
the left-hand side of Fig. 18. In these curves the percentage 
drop from the maximum value of the candle-power for each 
lamp has been plotted against the number of hours run at 
normal pressure ; this was done in preference to plotting actual 
values of candle-power, in order that it might be easier to draw 
^ comparison between any two lamps. The results of candle- 
power measurements on the three lamps which matched those 
which are showm on the left-hand side are plotted on the right- 
band side of F ig. 18, and аге typical of the performance of 
L.mps under these conditions. 

e curves at normal voltage agree, of course, in showing 
that in a general way the higher-efticiency lamp has а more 
rapid fall in candle-power on life test than one of lower 
eticiency. Slight individual variations, however, may render 
a comparison between any two lamps somewhat misleading. In 
order, therefore, that such variations may not lead to inaccurate 
conclusions, curves were drawn (see Fig. 19) for each make of 
lamp, connecting percentage drop in candle-power after a given 
number of hours -with the watts per candle at the beginning of 


however, is not the case, as may be seen from the following 
table, in which percentages are obtained from the curves : 
TanLE VII. 


Column 1. Column 2. Column 3. Column 4. 
Initial Mak Percentage dropin Percentage drop of 
watts SES C. P. on life at C. P. on life at 40 per 

per | E normal volts at cent. increased volts 

M. S. C. P. "a 1,000 hours. after one hour. 

No. Per cent. Per cent. 
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From these figures it may be seen that not only does the fall 
of candle-power in the two tests disagree in ditlerent types of 
lamps, but that the slope of the curves 1s different. for the same 
make of lump, so that equality in candle-power drop in the case 
of а low-efliciency lamp may be consistent with a difference of 
40 per cent. for one of higher efficiency. Hence, from the point 
of view of maintenance of candle-power, a 40 per cent. over- 
running test on a lamp cannot be regarded as а certain guide to 
its behaviour at normal voltage. This conclusion only applies 
to such an excessive over-running as 40 per cent. in volts, 
corresponding to about 1:3 watts per candle. It is quite 
possible that a life test at 2:5 watts per candle would give 
results so nearly consistent that all life tests could be run at 
this figure, enabling the length of the test to be curtailed from 
400 hours to about 120 hours. It is hoped that a series of tests 
may be undertaken in the near future to prove whether this is 
possible, and what agreement may be expected between different 
makes of lamps in this respect. 


(To be continued.) 
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CENTRAL-STATION SUPPLY ECONOMICS; THEIR 
STUDY, AND WHAT IT PROMISES IN THE 
WAY OF CHEAPER SUPPLY.* 

BY A. M. TAYLOR, MEMBER. 


INTRODUCTION. 

This paper does not pretend to be a complete statement of 
the subject of central-station economics, the subject being really 
too large to be compressed into the limits of a short paper like 
the present one. Though the author feels how inadequately he 
has been forced to treat the subject, it is hoped that discussion 
may be provoked on the part of central-station engineers and 
others, and thereby doubtful points be cleared up and the 
common fund of knowledge added to. 

DEFINITIONS. 

Plant Load Factor—The ratio of the average load on the 
generators, taken over the year, to their aggregate rated power 
(not overloaded, but including spares). 

Station Load Factor.—'The ratio of the average load on the 


station feeders, taken over the year, to the maximum observed | 


load on the station. 

Consumers’ Load Factor. The ratio of the average load (taken 
in brake horse-power hours where motors are concerned) given 
out, as absorbed, by consumers’ apparatus, to the maximum 
possible capable of being absorbed or given out. 

Internal Diversity Factor... When applied to a motor load, 
this represents, at any instant, the number of times which the 
sum of all the maximum loads on consumers’ premises exceeds 
that observed at the central station. 

Unrealised Diversity Factor.—This is the amount by which 
the observed diversity factor falls short of what it should be in 
order to satisfy the equation : consumers’ load factor x average 
diversity factor — station load factor. 

RUNNING CHARGES AND FIXED CHARGES. 

Every item of annual expense may be divided into three 
parts: (1) а part termed the running charge, proportional in 
amount to the number of units generated; (2) a part indepen- 
dent of the number of units, but dependent on the maximum 
demand of the station ; (3) a part dependent on the number of 
consumers. Items 2 and 3 may, without great error, be classed 
together as standing charges. The author proposes to consider 


these charges both in their relation to a lighting load, to an | 


ordinary ''interest-paying " motor load, to a traction load, and 
to a restricted hours' load. 

1. Coal.—In order to fix ideas and facilitate the investigation 
that follows, the author has represented, in Fig. 1, the coal 
performances of a complete station whose most economical 
(engine) load is 3,000 kw. This station might consist of two 
500-kw. sets, three 1,000-kw. sets, and a spare 1,000-kw. set. 
The curve, A B, represents the engine performance alone. It 
is really a steam performance at the engine stop-valve, but may 
be expressed on the diagram as a coal performance. Boiler 
stand-by losses, steam range, and auxiliary plant losses, looking 
at the station as a whole, bring the curve up to A’ B'. The 
curve С D similarly represents the steam consumption, for 
the engine only, expressed as pounds of coal per unit generated ; 
and the curve C’ D' represents the pounds of coal per unit 
generated, including boiler stand-by, steam range, and auxiliary 
plant losses for the whole station. Knowing the average engine 
consumption on test at different loads, the plant load factor and 
the tota] consumption per unit averaged over the year, as well as 
the boiler coal consumption under test when feeding the engine 
and the auxiliaries, we can construct the four curves of Fig. 1 
and learn the relation of “ruming” and standing charges 
for coal. Obviously, the steam consumption accounted for hy 
the engines on the plant load factors frequently obtaining (such 
as 15 to 20 per cent.), leave the unaccounted coal consumption 
ав that chargeable to the stand-by losses of boilers and auxiliary 
plant. 

Let us now investigate somewhat more carefully into the Alb. 
of coal taken as the running charge in the above figure. Assume 
the whole station to be working at its maximum economical 
load for the complete 24 hours, so that it should be possible 
to realise the guarantees of the makers for the evaporation of 
the boilers and the steam consumption of the engines, and to 
eliminate all stand-by losses in boilers, pipework, and auxiliaries, 
etc. It has not, for some years past, been difficult to get a 
óC0-500-kw. set whose steam consumption (condensing) is less 
than 25lb. per kilowatt on full load, employing superheated 
steam. Add to this, say, 15 per cent. (3751b.) for steam con- 
sumption for auxiliaries (also working under best conditions) 
including condensing plant, loss in steam ranges, traps, etc., 
and we have a total of 29lb. of steam per electrical unit for an 
easily-attained figure for the most economical load, maintained 
constant all through the 24 hours. It is also comparatively easy 
to get a boiler which, when worked under similar conditions, 
will evaporate 710. of water from feed at 210deg. К. to steam at 


* Paper read before the Birmingham [оса] Section of the Institution 
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180lb., with 100deg. F. of superheat, for every pound of slack 
(11,000 B. Th. C.), costing, say, 7s. 6d. per ton—i.e., 0°04d. per 
pound. Hence, as a round figure, Alb. of slack will evaporate 
the 29lb. of water required at a cost of 07164. per unit 
generated. By substituting the corresponding values for the 
thermal value of the fuel at any particular place, and the cost of 
the fuel, the ** running charge” for coal can at once be found 
for that town. Owing to stand-by losses of all kinds, the 
actual coal consumption in stations of about 1,000 kw. to 
2.000 kw. capacity will be from 81b. to 1210. per unit or 
even more; but the above figure of Alb. per unit represents 
the whole of the additional coal consumption which would be 
incurred were we able to eliminate starting-up and stand-by 
losses by throwing upon the station a load (such as a restricted- 
hour load) which merely filled up the capacity of boilers and 
engines that were not running at their most economical load, 
though obliged to be kept under steam to deal with the evening 
“© peak or occasional fogs in the daytime. In a station where 
a combined lighting or traction supply is given, the number of 
boilers in commission all through the year would, in most cases, 
supply such a (restricted-hour) load, if of moderate dimensions, 
without further boilers being required to be started up ; and in 
this case the above figure of 0°16d. per unit would still hold for 
the charge debitable to that load. In a non-traction station, 
however, it would be necessary for, perhaps, three months out 
of the twelve to keep in commission an extra boiler to deal with 
the above class of load, unless very moderate in dimensions, and 
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in such a case the above figure of 0°16d. per unit might be 
increased to, say, O°20d. per unit (generated). We may 
summarise the above investigation by stating that the coal bill 
for a hyhting station of about the capacity stated will be made 
up of two items- viz., a t running charge " of 0°16d. per unit 
(generated) plus а ‘standing charge” of, say, 07244. per unit 
(generated); also that an ‘tinterest-paying " power load is 
debitable on account of coal with a running charge of 0:16d. 
plus a stand-by charge of, say, 0:12d. per unit (generated), the 
stand-by charge being halvedonaccount of the doubled load factor. 
Again, a traction load is debitable on account of coal with a 
running charge of 0°16d. plus а stand-by charge of 0°10d. per 
unit generated, the load factor in this case being taken at 
2) times that of the lighting. Again, a restricted hours’ load, 
provided it is not. unduly developed, is debitable, on account of 
coal, with a running charge of 0°16d. only, where there is а 
traction load in the station as well; but if there is no traction 
load, it is debitable with 07161. plus, say, 0°044. (25 per cent. 
of 0:164.) as running and stand-by charges respectively per unit 
generated. Collecting and tabulating the above results, we 
have for coal charges per unit (generated) : 


Lighting, running charge = 0°164. ; stand-by charge =0'24d. 
Power PN a d,; às „ s-I2d. 
Traction " „  -—0'104d.; $5 „  -010d. 


Average combined charge (for equal number of units for all 
three classes of load): running charge-0'16d.; stand-by 
charge = 0:154. Combined charge = 0:31d. 

Add 25 per cent. to all figures to bring them from per unit 
generated to per unit sold. It will be understood that the 
above figures refer to stations comparatively small in size, and 
that with large stations employing units of 1,000 kw. and 
upwards they would be very considerably bettered. For 
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example, with the largest and most up-to-date sets, a steam 
cnsumption of 18lb. per kilowatt-hour is attainable, and a 
buler performance of Alb. of water evaporated per pound of 
dick (11,000 B. Th. U.), resulting in a coal consumption of not 
mov than 2ilb. of slack per kilowatt-hour, including a fair 
allowance for steam, for auxiliaries, and for losses in piping. 
The ost of 271b. of slack at 0:044. per pound is 0-11d. per unit 
genemted. The total cost, for coal, at Glasgow, for the traction 
lad, including stand-by losses, does not exceed this. The 
ect of the present paper, however, is to consider what may 
h dene in the direction of cheapening power from the great 
un ſority of stations, and as we find them, and not to consider 
pesbilities with ideal stations. 

2. Water and Petty Stores, —It will be fairly safe to allow 
0:024. aud 0-04d. per unit sold for running and standing charges 
mspeetively. for a lighting load; and 0:021. and 0:02d. for a 
notor load or a traction load: and 0:024. alone for а restricted- 
hour lead. 

Y. Wages. —It is, I believe, a common practice to allocate half 
the cost of wages to running and half to standing charges, and 
this has, perhaps, some justification in the fact that it is 
riceedingly dithcult to frame any hard- and -fast rule by 
which to determine the proportion between them. It would, 
however, appear to be distinctly unfair to allocate to either a 
taction, lighting, or power load such a large charge for the 
running cost as the above proposition would give. Consider a 
station with a combined maximum demand for light and power 
of, say, 2,000 kw., of which 1,000 kw. are debitable to each class 
vf load. In most stations such a condition postulates a power 
lad development pretty far into the future, and hence the 
deductions that follow are financially safe. Let the ordinate 
CD in Fig. 2 represent the total amount spent annually in 
wages on the combined scheme, and let А B be that which it is 
eumated would be required for wages on the lighting load 


Running charge 


Total standing 
es in & 
per &nnum. 


Stand& charge 
er kw. of m.d. 
per anne £1. 


alone—i.e., assuming that the power load did not exist. Join 
С А and produce through А till it cuts the scale of ordinates at 
£2,000 per annum. Draw a line horizontally through this point 
as shown. Then the total standing charges are represented by 
L-P, and are equal to, say, £2,000 per annum. Hence the 
standing charge per kilowatt (of station maximum demand) 
is £l per annum. We thus obtain the curve Q, which gives us 
he standing charge per kilowatt for different combined maximum 
‘kinands of the same station. The running charges for light 
and power are L' and P respectively. If we assume a power 
lad factor of 25 per cent. and a lighting load factor of 12} per 
Aut.. the combined load factor will be 183 per cent. In Fig. д 
he standing charge of £1 per kilowatt per annum is plotted 
"th the charge per unit necessary to give this return, for 
diferent load factors, or hours of use per day, determined in 
the usual manner. Superposed on this curve is plotted the 
"muning cost charge per unit, obtained by taking the sum of the 


running costa (Р +L’), amounting to £500 or (2000) 58. per 
kilowatt 
L.F. 1.095 


annum. Now, 1 kw. per annum at 122 per cent. 
at 18] per cent. L.F. =1,635 units. 


units, and at 25 per cent. L. F. = 2. 190 units. and 


Hence arer е cost à „= 0004. 2 O 7d ; it 
ib PAS E шд жш 
And cost per unit at 124 per cent. L.F. 
= = 0:05484. t. 
1,095 units ана 


And cost P*r unit at 25 per cent. L.F. 


= = 0°0274d. per unit. 
Wess 2,190 unita ре 
stant "У. without material error, call the average figure a con- 
u., 0:05674. per unit which, again, we may call. 


"hly, 0да 


е со РЕР unit. | 
mider the case (Figs. 4 and 5) of a combined lighting, 


wer, and traction load, each of a maximum demand of 
,000 kw. Taking load factors of 124, 25, and 30 per cent. 
respectively, and estimating the annual charges for wayes, for a 
combined lighting and power scheme without traction (from the 
one with traction), and for a lighting scheme alone, we find a 
combined standing chamge per kilowatt of 138. 4d. per annum 
(Fig. 4). From this the curve shown in Fig. 5 is readily 
deduced, and to this again is added the average running cost 
(0:05d.) per unit, obtained by dividing the combined running 
charge of 5s. per kilowatt per annum by the number of units 
(1,972) generated on a 22} per cent. load factor—i.e., the 
average of the load factors of the three classes of load. The 
curve so obtained gives for the values taken an averaye com- 
bined charge of approximately 0:114. per unit generated; but 
as 0°154. per unit sold is, perhaps, a more usual figure in the 
class of station we are considering, let us increase the values 
of Fig. 5 by 33 per cent., and we get for price per unit sold : 
Lighting, running expenses = 0:044. ; standing expenses = 0:204. 
Power - sy z: 0:044. ; M we =0°10d. 
Traction ДА es z:0:40d. ; 98 к =0`084, 


Average combined rate (for equal kilowatta) : 
Running expenses = 0:044.; standing expenses = 0*100d. 
Average combined rate (for equal numbers of units): 
Running expenses =0°04d.; standing expenses = 0:126d. 


When the numbers of units are not equal, the method adopted 
must take account of this, as in the table which follows. In the 
case of large systems having sub-stations, the wages at the sub- 
stations may, without great error, be lumped together with 
those incurred in connection with distribution, and the whole 


Per 


unit 
d 


Standing 


kw. p. ann. 
P max demand. 


' 1 2 . 5 6 
| - Hours p. day. 
12 167 208 
M.D. load facter. 
Fic. 3. 


classed as standing charges. Or, if desired, the sub-station 
wages may be analysed in the manner already indicated for the 
generating station. When the load is of the nature of a 
** restricted-hour " load, it will be evident, so long as it is also 
restricted in amount, no charge on account of wages is debitable, 
the expenses of running the station being in no way enhanced 
on account of the now load taken on. 

4. Hepairs and. Maintenance. —After the expenses of repairs 
to mains, extra high-tension feeders, services, meters, buildings 
(main and sub-station, including also offices), pipework, con- 
veyors, cranes, stokers, economisers, condensers, punips, switch- 
boards, auxiliary plant, sub-station batteries, etc., are deducted, 
most of which are almost independent of the number of units 
turned out by the station, we have left for consideration a 
proportion of repairs which may perhaps represent one-third of 
the total capital cost. When one has further eliminated from 
this the expenses due to accidents which may frequently wreck 
an engine or a generator in a few moments, or those due to 
breakdowns through failure of insulation, or short-circuits, in 
electrical plant or apparatus, it will be seen that we can only 
fairly debit to running charges that portion of repairs— probably 
about one-ninth of the whole— which is somewhat in proportion 
to the actual number of units turned out by the station, such 
as renewals of commutators, brushes, engine brasses, piston 
rings, boiler tubes, grate bars, ete. The money values and the 
lives of these parts are capable of pretty easy estimation for 
any particular station, and the author submits that such should 
be the basis on which the principal part of the running charge 
for repairs is based. After a margin of, say. 25 per cent. has 
been added to this charge, to cover incidentals in condensers 
and auxiliaries, the author submits that the whole of the other 
costs incurred in repairs and renewals should be lumped 
together and called the ‘‘standing charge.” Adopting the 
above suggested fraction of the total cost of repairs—viz., one- 
ninth—as being that due to running charges alone, and 
remembering that the standing charge has, in the case of a 
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combined lighting. power, and traction load, to be divided 
among the three classes of load in the inverse proportion of 
their (station) load factors, let us roughly apportion these for a 
comparatively small station, having a maximum output of, say, 
2,000 kw. (1,000 lighting, 500 power, and 50 traction). The 
combined charge for such a station is frequently of the order of 
0:30d. per unit sold. This would give 

Lighting, running charge-0:033d.; standing charge = 04224. 
Power T „ =0°033d. ; х „  —0'211d. 
Traction SQ =0'0554.; a „ 01694. 


Average coinbined charge (for equal numbers of units): 


Running charge =0°033d.; standing charge = 0°2674. 
Combined charge = 0°30d. 


Before leaving the subject of repairs, an attempt to verify the 
above assumed figure of 0:033d. for the running charge is 
desirable. The capital outlay for a maximum demand of 
2 000 kw. would be, for the station alone—ie., exclusive of 
feeders and mains— abont £60 per kilowatt of maximum demand, 
or £120,000 ; and for boilers and running plant containing wear- 
ing parts, say £50,000. The plant would turn out annually 
2,000 kw. х 1,972 units per kilowatt =3,944,000 units (225 per 
cent. load factor) Taking the cost of the parts likely to be 
continuously under renewal, and in some measure in proportion 
to the number of units turned out of the station, such as grate 
bars, piston rings, boiler tubes, economiser tubes, condenser 
tubes, brasses, packings, commutators, brushes, to amount to, 
хау, 5 per cent. of the value of the working plaut. in capital 
cost j. e., to £2,500 —aud allowing an average life for these wear- 
ing parts (which, be it remembered, include the wearing parts 
of the spare units of generating plant) of, say, five years, we 
find that an allowance of 1 per cent. per annum of the capital 
eost of the boilers and running plant would on tlie average be a 
fair sum with which to debit the running cost. Now, 1 per 
cent. per annum on £50.000 is £500 per annum, and hence we 
get the running cost per unit— viz.: 


= £500 x 240 =0:0540. per unit, 
5,500,000 units 
which sufficiently confirms the figure above assumed. In. the 
case of a restricted-hour load (subject to a restrietion also as to 
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its amount), the charge debitable to such a load is virtually 
only the running charge of the interest-paying motor load — 
viz., 0°033d. 

5. Other Chargqes.— "To investigate in detail the other charges 
of the modern municipal station— interest, sinking fund, 
depreciation, and renewals, management, office expenses, rent, 
rates and taxes, etc.- would add too greatly to the length of 
this paper. It may suffice to say that the great bulk of these 
charges, probably 95 per cent. of them, bear no direct relation 
to the number of units sold. An exception may, however, be 
made in the case of office charges, where perhaps 10 per cent. 
ік chargeable to running expenses. On the other hand, this 
charge does not occur in connection with a traction load. The 
method already indicated for determining the proportion of 
standing and running charges for wages can be applied, where 
desired, to any or all of the above. 


ToTaAL CHARGE TO Шентіхс, POWER, 


AND TRACTION. 

We have now sufficiently indicated a method of obtaining the 
relation existing between running and standing” charges in 
the more important items of coal, petty stores, wages, and 
repairs : and the way in which the combined charges are made 
up for a given station for lighting, power, and traction ; 
whether the units sold in all three cases are equal, or 
whether they are in proportion to the load factors of the 
several loads. Let us now endeavour to apply these results to 
the more coniplicated case where the numbers of units supplied 
for lighting, power, and traction bear no relation whatever 
to one another. We will assume that in the case of the 
station whose charges it is desirable to investigate, the approxi- 
mate running cost has already been obtained in the manner 
indicated for each successive item comprising the combined 
expenses. We will assume, also, that. the combined operating 
expense of the station is known, and the combined charges to 


APPORTIONMENT OF 


be made per unit to provide for all items of expense. What 
we desire to know is, how to proportion the charge per unit 
among the three classes of load—lighting, power, and traction. 
For simplicity’s sake, let us take the figures already arrived at 
for running costs (multiplying by 1:25 to reduce to per unit 
sold) viz. : coal 2 0-16d. x 1:25 = 0'204. ; petty stores = 0:024. ; 
wages = 0:044.; repairs = 0:033d.; sundries = 0°0254. Total 
=0 316d. per unit sold. Ав an example, let us apply these 
figures—though, as already stated, they are too high for a 
station of this size—to the Liverpool costs for 1904. The 
number of units sebd for lighting, power, and traction were 
approximately 8,300,000, 2,054,000, and .19,000,000—total, 
29.350.000 approximately. The revenue obtained was £229.677. 
or an average figure over all three classes of the supply of 
1:88d. per unit. Let c, / : be the three rates (for the stand- 
ing charges) required to be obtained. First deduct from the 
1:88d. the sum of the running charges (1:88d. — 05164. 


= 1:564d.), and we have 


Lighting...... КИТЕН EN . 8,300,000 units at d. =£ " (^) 

Power ........ РОСИ: . 2054000 , at yd. =£ h (?) 

Traction ........ f 19,000,000 ,, at 24d. -£ е (0 
Total combined ........ 29.554, 000 units at 1:5644. = £191,000 


From the above we can easily deduce the rates (standing 
charges). „он, and -, bearing in mind: that. they are in the 
inverse ratios. of the load factors 122, 25, and 50 per cent.. : 
hence the quantities composing the total of the standing charges 
(£191,000) are obtained, These rates will be found to be 
respectively 271d., 136d., and 1:094. per unit sold, to which 
must in each case be added the running cost =0°316d., making 
respectively 302d., 167d., and 1:40d. per unit sold for the 
combined charge. It may be said, as against the acceptance of 
these figures, that [ have taken the load factors for power and 
traction too low, and that 50 per cent. and 40 per cent. are 


nearer the mark. The effect of taking these latter values 
would be to give the following values to . i, and ©- viz., 
fer 
unk’. 
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5'044.. 1:26d., and 0:954. —to which, adding 0°316d. as 
before, we get 3°35d., 1:57d., and 1:26d. per unit sold for 
the combined ** running" and standing charges for the 
lighting, power, and traction. loads respectively. It is 
interesting to note that the price charged for traction at 
Liverpool during the year in question was 1:16d., which is in fair 
agreement with my 1:26d., bearing in mind that the latter figure 
includes a share of office expenses which, of course, were not 
incurred, and that the running costs, as already explained, are 
purposely taken too high. The interest charges on traction and 
lighting cables, ete., would, of course, also have to be dis- 
tinguished and properly debited to get the true traction charge. 
What the author wishes, however, specially to emphasise is the 
large standing charge debitable to the power load—viz., 1°26d.- - 
on the most favourable basis, and assuming values for the 
** running charge " which would certainly be lowered in a large 
station like Liverpool, at the expense of an increase in the 
standing charge. The author also wishes to call the attention 
of central-station engineers te the enormous possibilities of 
development opening to them, if these standing charges can 
in any way be cancelled or reduced, and if it be conceded that 
the running charges are as low as he has put them. Table A, 
worked out some time ago on the basis of deducting the whole 
of the coal charges and calling everything else ''standing 
charges (a procedure not so far wrong, as regards proportion, as 
might appear), is given in the hope of eliciting further discussion, 
though it is avowedly only a first approximation. 


INTERNAL Diversity FactoR—AN OVERRATED ASSET. 
Many electrical engineers have seen in what we may call the 
‘internal diversity factor” of the motor load the supposed key 
to the problem of cheap supply, imagining that the charge per 
unit as determined at the station would have to be divided by 
the diversity factor before the charge to the consumer would be 
arrived at, for the reason that the standing charge per annum 


THE ELECTRICAL ENGINEER, FEBRUARY 22, 1907 269 


— m ———— — — — = 


TABLE A. — NOTE. -FUEL COSTS AND PETTY STORES ARE NOT INCLUDED IN THE FIGURES GIVEN BELOW. 
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* Estimated Manchester. 


t On basis of 25 per cent. load factor for power, 12 per cent. for lighting, and 30 per cent. for trams ; and charges 


assumed to vary strictly in inverse proportion of load factor. 


jer bilewatt of consumers plant is undoubtedly less than that 
per. Кола of maximum demand (at. the. station) in that 
peosqerens As the author of the present. paper made this 
svoe urstake in. his paper on Stand-by Charges " without its 
being challenged, it seems probable that it is very generally 
accepted. Indeed. the discussion on that piper showed clearly 
thet there was this tendency. After careful consideration of 
this peant, however, the author is convinced. of the falliey of 
the telex that the “internal” diversity factor of the motor load 
in апу way reduces the charge per. unit to be made to the 
consdiner. On the contrary, it somewhat increases it. Let it 
be clearly understood that we are speaking of the fluctuations 
of the laids of the individual motors taken over short periods 
of tune, such as a quarter-hour or so that is to зау, that while 
A s motor ах perhaps working at full load for the period con- 
sidered, B's motor is running empty, with the result that the 
demand on the station during that periol is only half that 
represented by the joint. rated horse-power of the two motors. - 
oe, the diversity factor is = 2. The author is not referring 
ty an inequality of the motor load ‘humps “` (at. the station) 
in the morning as against the afternoon caused by diversity 
factar, which, so far as he has been able to ascertain, does 
met exist. to апу appreciable extent. This inequality was 
referred. to by Mr. Wright in the discussion already alluded 
t, and no doubt where it exists in such a form that the after- 
noon ‘hump is lex than the morning hump” it is entitled 
te considemstion to the extent by which it removes the super- 
pened motor load from the lighting ** peak.“ But this case is 
only a mul form of a 7 restricted our оаа, and as such can 
be dealt with on similar terms. An example will probably 
make the al-weſarunment clearer viz., that the charge per unit 
ro the consumer is not. reduced. on account. of “internal” 
diverts factor. Take the case of four motors, each of 100 
ratel hermse-power on the premises of four consumers . B. 
(land D and working mtermittently at their full rated. load 
for. AN. 24 hours x 95 days = 123 hours per week - s.e., 1.235 
bore power hours per motor per week out of a possible 16.800 
. C.- ner hours orat a 7 35 per cent. load. factor. The 
ee S SREP ROLL herse- pes er at the station. (neglecting losses im trans- 
poseen gs 100 hop. and the (е) diversity. factor is for 
thes dowd factor -4. Ilençe station load factor -4 x 755 per 
cent. - 29 4 per cent. In other words, we have 400 h.p. con- 
nes *ed up and only 100 h.p. demanded at the station. For the 
ssie of stiupheity. let us call this 100 kw. at the station bus 


bers. Then, units delivered to bus bars per annum 
| 29:4 ы 
= 100 kw.x8.760 hours x = 254,000 units. 
100 
Let the capital cost of the station, mains, and services be 


толеп at £10,000 = £100 per kilowatt of maximum demand at 
sation. Then, taking interest and sinking fund and reserve 


f and at 73 per cent. (0:075) 

10.000 x 0-075 x 240. o 
294,000 units 

Interest, sinking fund, and reserve fund charge. per kilowatt 


£790 kw. = £7. 10s. per kilo- 


Cort per unit = per unit. 


e$ aa Xinuum demand at station = 


watt. Other fixed charges assuming total costs” = 1:0d. 
(after dedaction of 4 per unit for running charges =0°75d. ) 


0 75 х 254.000 £795 | 
33! К . per kilowatt. 
CC 

7. *al fixed charge at station = £7. 10s, + £7. 195. = £15. 9з. 


D — — — — є——— —— 


per kilowatt of maximum demand; or total fixed charge per 
&(T90 + 195) _ £1,549 _ £3. 17s. per kilo- 


400 kw. 400 


consumer's kilowatt = 
watt. 

Treating this charge on the maximum demand principle, 
we get £3. 17s. per kilowatt of consumer, on 100 kw.. as 


equivalent to a daily charge per unit of 


925d. _ 925 
(123 x 52 weeks) 643 hours 
Add running charge, as above adopted =0°25d. 


Total =1°71d. 


But from the station point of view: Total cost per unit at 
Station (ак ascertained earlier) = 0°71d. interest, etc., + 0°75d. 
other fixed charges + 0:25 running charges = 1°71d. Total 
revenue = 254.000 units at 1°71d. = £1,810 per annum. And 
from the consumers point of view: Units sold per consumer 
= 100 «w. х 8.760 hours x 74 per cent. (L. F.) = 65,500 units. 
Revenue per consumer = 63,500 units at 1/71d. = £452. 10s. 
And four consumers at £452. 10s. = £1,810 = the sum required 
to be raised annually. Hence the price to be charged is the 
saine, per unit, whether taken at the station or as made at 
consumers premises, and diversity factor benefits nothing. 
Summarising. we have cost per unit to consumer = 17714, 
(1:46 +0°25); cost per unit at station=1°71d. (0:71 +0:75 +0°25). 
Hence it is wrong to divide the charge per unit obtaining at the 
station by the diversity factor in order to get the charge to be 
made to the consumer; and the assumption that consumer's 
charges varies inversely with diversity factor is an incorrect one. 
I have taken the very best case for the consumer's load factor 
considered -., E have neglected ‘unrealised diversity factor.“ 
Taking the same stat ion costs, I might have added a fifth con- 
sumer, with the same result : the consumer's load factor coming 
down to 5°89 per cent., the consumer’s charge per kilowatt 
coming down to £3, 2s., per kilowatt, the consumer's charge 
per unit remaining at 


=1:464, 


peo ОВЕ 1°46 +0°25 running charge = 1771. 
643 х 0:8 
The result coming out just the same as for the four con- 


sumers, though the diversity factor is 25 per cent. higher. In 
the above example the consumer's load factor is only 7:35 per 
cent., and it has been assumed that a station load factor of 
20:4 per cent. would be obtained with four such consumers, 
each accommodating one another and the station to the utmost 
conceivable extent (over an ordinary nine-hour day), resulting 
in a diversity factor of 4. This is the figure which the author 
suggested as the limit for a load having a 75 per cent. load 
factor in his paper on Stand-by Charges," which, together 
with its corollary, that the average consumer's load factor 
X diversity factor = station load factor (in the limit), was severely 
criticised at the time, but has since been proved to be correct, 
having been checked by application to numerous stations 
throughout the country. Asa matter of fact, it is extremely 
unlikely that a diversity factor of 4, and hence station load 
factor of 29 per cent., would be obtained, owing to ‘ unrealised 
diversity factor" ; but even if it were, the case worked out 
shows that it is better for low costs per unit to have a single 
100-h.p. consumer working continuously at 100 h.p. during the 
working hours of an ordinary day, than to have a number of 
consumers of poorer load factor, though giving a high diversity 


factor. 
(To be continued.) 
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WORKMEN AND L.G.B. LOANS. 

The decision of the Local Government Board on the 
question of charging all wages of workmen against revenue 
has been referred to several times recently. The following 
official opinion on the subject by Mr Jobn Burns has been 
sent to most local authorities within the last week. In 
reply to questions in the House of Commons, Mr. Burns, 
as the President of the Board, stated: The view taken 
by the Local Government Board is that the wages of 
workmen permanently employed by a local authority 
should not be paid out of borrowed money, and, con- 
sequently, it is their practice to exclude from the amount 
to be borrowed for works to be executed by the authority 
any sums which would be paid in respect of such wages; 
and added, “the rule only applies where the workmen are 
permanently employed by the local authority, and does not 
prevent the authority from carrying out works themselves 
by means of men engaged for the purpose.” The last 
paragraph shows the way in which this regulation can be 
circumvented. When new work has to be carried out, say, 
by the mains department of one of our large central 
stations, all the workmen required must first be discharged 
for a few days, and then re-employed. Such an artifice 
is required by the red - tape regulation of the Local 
Government Board to prevent capital expenditure being 
charged against revenue. Even this does not keep the matter 
clear, as in a large town there is enough work on the capital 
expenditure side to keep a considerable number of workmen 
permanently employed. The fact that these men are not 
discharged and re-engaged at intervals would then cause 
further trouble with the Local Government Board. It is 
clear that the explanation of Mr. Burns does not settle a 
matter which is unjust to municipal undertakings. There 
are two alternatives. Either the corporation must put all 
new work out to contract and confine the efforts of their 
staff to repairs only, or the auditors appointed by the 
Board must take the trouble to check the division of labour 
charges between capital and maintenance. The latter course 
is the better one, and does not present any difficulty that 
has not already been met in ordinary business. With 
electrical undertakings the line between capital and work- 
ing expenses can be easily drawn. Most of the municipal 
electrical engineers have so organised their various depart- 
ments that every expense is properly allocated. This being 
done, there is no difficulty for the auditors, and in other 
places the sooner such a system is introduced the better. 
Considered from another point of view, the decision of the 
Local Government Board is in direct opposition to existing 
poliey. For example, the works departments of the London 
County Council and other large authorities carry out work 
for which loans are obtained. In certain cases they can do 
so economically, but if the labour charges have to be borne 
by the annual revenue, all such departments must be closed. 
The conclusion is that the statement of Mr. Burns leaves 
the matter as uncertain as before. 


RATE-AIDED COMPETITION. 


This form of competition is being strongly condemned 
by the Industria] Freedom League in а manifesto issued 
recently in connection with the London County Council 
election. This states that “the Industrial Freedom League, 
as а non-political association formed to maintain the 
freedom of private enterprise, to guard it against undue 
interference by the State, and to secure it from the rate- 
aided competition of municipalities and other localauthorities, 
believes that the combination of the two functions of trade 
and administration in one body is detrimental to both, and 
that the creation of municipal trading monopolies is an 
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obstacle to scientific and industrial development." Finally, 
the manifesto states that “in the forthcoming London County 
Council election no candidate should be supported who is 
not willing to pledge himself in favour of the principle of 
individual effort and enterprise, as opposed to municipal 
trading and monopoly." The above reads well, but there 
are points in it which do not bear detailed consideration. 
Taking the supply of electricity under provisional order, 
for instance, there is not, and never has been, any competi- 
ton between municipalities and private enterprise in any 
place within the United Kingdom. Either the local 
authority or a company has the monopoly, and no 
other course is economically possible. We have often 
shown that in the supply of electricity the users gain from 
municipal control. In this issue some remarks of Alderman 
Pearson on this subject are worthy of careful reading. 
Не shows that such services as the supply of water, elec- 
ticity, gas, and even tramways in a given area must be 
monopolies, and that it only remains to regulate these 
monopolies in the interests of those served. This Parlia- 
ment bas done, and for the past thirty years all the 
iegislation has been in the direction of municipal control. 
This may be an extreme reaction against the perpetual 
monopolies of the past, but the present state of affairs is 
fairer to all concerned. It gives the pioneers a reasonable 
period in which to enjoy the fruits of their work, but does 
not permit of unlimited monopolies, which were а check on 
individual endeavour. 


THE ELECTROBUS. 

“Will you come for a ride round in an electrobus,” said 
the genial chairman of the company, and judge for yourself 
of its comfort and convenience." Of course, there was but 
one possible reply. On Thursday, at eleven o'clock, we 
duly presented ourselves at Cockspur-street, and met a 
select party invited to take the drive. ОЁ real technical 
information we have little. The cell used is of the Gould 
type, the battery weighing about two tons, while 'bus, 
battery, and passengers complete bring up the total 
weight to be hauled to about six and a-half tons. 
From Cockspur-street we ran to the garage, to see 
the charging arrangements and the battery changing 
arrangements. The organisation is not quite complete, but 
it is estimated that a bus having run its journey will go 
into the garage and have its battery replaced well within 
five minutes. The battery charge will it is estimated, 
take the total load а distance of some sixty miles on a 
fairly level road before it is run down, but the ordinary 
working journey before replacement will be from thirty to 
thirty-five miles. We left the garage and wound our way 
cit Parliament-street, The Strand, Fleet-street, ete., to the 
Mansion House, turning off and going through Throgmorton- 
street amidst the cheers of the bystanders and the curious 
glances of Stock Exchange habitués most of whom 
probably had imbibed an impression that the electrobus 
was of the character of the phoenix, but had that impres- 
sion dispelled. Everything ran smoothly; the consump- 
tion of amperes increased going up Ludgate-hill, but 
otherwise remained fairly constant. Coming back vii 
Holborn reminiscences were started, one gentleman giving 
his experience in years gone by of starting from the 
Naracen s Head by Koyal mail to Leeds and taking twenty- 
six hours on the journey, a distance now made by express 
in from three to four hours. The 'bus itself is well 
constructed, elegantly upholstered, admirably lighted, and, 
with the exception of the musical rhythm of the motors, 
runs silently. There is no noisome smell, no danger to 
clothes from oil, and certainly, if the cost of running is in 
accordance with the ideas held after long experimental 


PE ; | . 
trials, this vehicle will be selected һу а passenger to. any 


other in the shape of ‘bus that runs on our streets. 
Sanguinness is the keynote of all those interested, and 
we wish their work all the success they deem it worth. 


CORRESPONDENCE. 


t One man s word is no man’s word, 
Justice needs that both be beard." 


TEXTILE MILLS. 


SIR,—We shall be much obliged if you could kindly 
inform us where we can obtain statistics and instanccs 
relating to the increased output of textile milla consequent 
upon electric driving. We are interested in this matter, 
but find a difficulty in obtaining the above information, 
which is all important. The general advantages of electric 
driving are admitted, but the proprietors of these mills, 
when considering the question of capital outlay, attach far 
more importance to the increased output which they are 
likely to gain from the same machinery when driven by 
electrical power. If you could obtain some authentic 
figures in terms of a percentago increase that would be 
sufficient, and it is possible that this inquiry may interest 
your readers —Yours, etc., C. AN G. 

[We have referred our correspondent to a few recent 
notes on the subject, in which, however, no names 
are given. Will those of our readers who have definite 
information on this important subject kindly send details 
as to increased output from electrical driving. —Eb., E. E.] 


BECK АКС LAMP. 


Sik, —We have just heard from a client that there is a 
new arc lamp, called “The Beck," about to be placed upon 
the market at а very low price. 

Could any of your readers kindly favour us with the 
name and address of the maker ?— Yours, ete., 


H. AND S. 


THE CRAMP NEUTRALISED REPULSION MOTOR. 


SIR, —I do not feel that I have been “ convicted ” of any 
mis-statement by Mr. Fynn, and the supposed fallacy in 
my “phase” diagram rests solely upon the assumption 
that he can make good his statement of May 18, 1906, to 
the effect that “the total leakage field can only form a 
small part of the total field threading the armature." It is 
this latter statement about which we are still differing. 

The motor does not admit of two conflicting theories, of 
course, and the truth is that Mr. Fynn never will be con- 
vincing until he gives up his long arguments concerning 
the various fluxes and puts his reasoning into concrete 
geometrical or algebraical form. The former I have done 
twice, giving him two diagrams which I believe to be 
theoretically correct. I have also tried to understand his 
recent exposition. I am, however, entirely at a loss to 
discover what Mr. Fynn means by the quantity . Is it 
in phase with the secondary current ? Because, if во, it may 
be taken with ¢,. Or is it in phase with the primary 
current! If so, then it may be resolved into two portions, 
one to be taken with ¢, and the other with $,. Or is it 
in phase with Ge! If so, then the magnetising current 
must increase verv much from 0 to full load in order to 
carry this greater flux across the air-gap. This, however, I 
think Mr. Fynn does not believe to be the case so long 
as the primary voltage is constant and primary resistance 
small. 

I will now ask Mr. Fynn to put down, in as short a set 
of algebraical expressions as possible, his exact theory of 
the motor, or else to express his views by two-pbase 
diagrams for constant voltage, one at no load and the 
other at maximum power factor, both drawn to scale. If 
he demur to this as being my duty, then I have pleasure ir 
directing his attention to the following simple theory cf 
the machine expressed in Steinmetz notation, and I wil 
ask him to name that quantity which corresponds to 
his $'. Vectors not fully written out are shown by dotted 
capitala. 
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Let ф = the R. M S. value of that flux which threads the 
primary coil and limb 2; 3— 

Ф" = the corresponding value for limbs 2 and 5; 

N = frequency of supply; 

п ={о(а1 number of turns on limb 1 = total number 
of turns on limb 3—ratio 1:1 for simplicity 
sake ; 

n, = number of armature turns in series. 


A bipolar motor is assumed and iron losses and resistance 
losses are for the moment neglected. 
Then the E. M. F. of reactance of limb 1 
Е’ = 2 т Na ф 
105 
K.M.F. of rotation due to this same flux 
QAn NL, 
10* 
E. M. F. of reactance of limb 3 
Е“ = 2 7 N n ф” . 
108 
E. M. F. of rotation due to this samo flux 
4 n, №, $^ 
= 1. 4 
105 (4) 


Also, if R be the reluctance of limbs 1 and 2 and limbs 
5 and 2 respectively (assumed equal for simplicity), so that 
8 
10" = number of C.G.S. leakage lines рег ampere-turn, 


R 
8 » ^ I, 108 
then R and ф R ’ 
where I and I, are the primary and secondary currents 
respectively. 

Inserting these values in (2) and (4), and calling z the 
reactance of primary and secondary coils respectively, we 
get 


1) 


(2) 


(3) 


2 N N. p 
(2) oe a 12 4 l. 
Similarly (4)=g I., where у is a simple numeric. From 
this we get the vector E. M. F. equation for the secondary 
circuit, 
2 9 II 2 ＋ 4 J - EI + I. J 2-0, 

where E, is the induced E. M. F. in coil B and І, is the 
magnetising current. 

From these equations we deduce at once that so long as 
I is reasonably small compared with I, the power factor is 


determined by tan а = Lah, ; 80 that it is only neces- 


x 
sary to have (with ratio of "transformation = = 1) the product 
n, N,large compared with m N to obtain a high power 
factor. On the other hand, the torque is given by the 


vector product I, [Ф +"], so that under the above condi- 
tions it is proportional to II? within, the limits of satura- 
tion, and this is the case, although the armature reactance 
is supposed to he neutralised. 

This is my theory in brief, and these are the charac- 
teristics I expect. It is only necessary for me to add that 
1, will tend to get into quadrature with $,, only at very 
high speeds beyond the point of maximum power factor, 
and that I ignore Mr. Fynn’s insinuation that I used 
arithmetical addition when a vector sum was purposely 
denoted by а bar — Yours, ete., WILLIAM CRAMP. 

Manchester, Feb. 15, 1907. 


THE CANVASSING OF NEW CONSUMERS. 


When a supply authority has decided to start a 
campaign to increase the number of users of electricity, 
attention should first be directed to the proper classifica- 
tion of consumers that will most repay the efforts expended. 
A good plan is to divide the possible users of electricity 
into classes, find the number of each class that are already 
connected to the supply mains, and the directory of the 
district will enable the number of those still to be con- 
nected to be found. From the information thus obtained 
it will be easy to see which class of consumer requires 
special canvassing, 


THE ELECTRICAL ENGINEER, FEBRUARY 22, 1907. 


As an example of what the writer means, the following 
table is given. Different customs and hours of closing 
prevail in different districts, and it will, therefore, be 
necessary for each supply authority to draw up a table 
dealing with local conditions: 


— Number of — | Total |TotalNo. 
hours current used number iready 
per day. in con 

Summer. | Winter. district. nected. 


8-10 


Class of consumer. 


Engineering works { fight h ting Matisse 


Railway stations and goad: yards“ 

Tobaccon ists 
Newsagents and stationers 
Public-houses and restaurants. | 


Private houses | | 
Hairdressers” sz . 
| | — r 


м-ун 


Hosiers 5 кышы 
E M ы сл 
Daf. 8 


e „% „„ „„ „% „„ „„ „%% %„%„ „ „%% „% „% отто о 


SHOES in 


E o 
Offices 


6655 „ „ „„ „%„%„%„%„%„% „%%% %% %%% „% „%%% %„„%„ „% „„6„6„ 


ren 
н бо = КЮ ©4 рәр Б ADA A р с с-м р 


© © Or QO о rm н кюе pi мә на DDN 
| | ARa ENN] Al Воло 


* Classes marked thus may be expected to use power as well as * Classes marked thus may he expected to use power as well as light. 


The figures givon in tbe above table are approximate 
only, and are not supposed to represent an ideal state of 
things. The classes are roughly arranged in the order the 
canvasser should deal with them. Special attention should 
be paid to those classes marked with a star, as the addi- 
tional power supply required usually entails no extra 
expense to the supply authority for the service mains. 
Theatres and churches should also receive especial attention, 
ав they do not require electricity during the hours of 
“peak " load. Churches and privato houses are practically 
the only consumers who require a supply on the Sunday. 
In many districts tobacconists and public-houses must also 
be included. These Sunday consumers must be encouraged 
to use electricity. 

The aim of the suppiy authority is or should be, t 
obtain а good load factor for its generating station. Lois. 
hour consumers and the special classes above mentioncd 
must, thereforo, be encouraged as much as possible. Banke, 
offices, photographers, and the private consumer who only 
has electric light in the best rooms must be discouraged if 
anything. 

It is a mistake to judge tho results of a publicity depart- 
ment or a canvassers work by the extra number of 8-.р. 
lamps connected. The canvasser who is paid a commission 
on the number of 8-c.p lamps connected to the supply 
mains through his efforts will not care whether the extra 
consumers obtained are of much benefit to the supply 
authority or not. He will pay much more attention to a 
high-class draper with a large number of lights, who closes 
at 6 or 7 p.m. every night and at noon on Saturday, 
than to a small tobacconist with a few lights, but who 
is open until 10 or 11 p.m. every weeknight, and 
possibly open on Sunday too. 

The canvasser should be paid a certain proportion of the 
first year's income received by the supply authority from 
the new consumer. He would then be induced to look 
after the best kind of consumer from the generating 
station's point of view. Several years' consistent pushin 
of the use of electricity amongst the classes enumerated 
would result in giving the station a good load factor and 
а comparative small * peak” load to deal with. 

Another factor that should be taken into consideration 
by the canvasser are the supply mains. The desirable 
consumers whose premises are situated on the route of tlhe 
existing mains should first of all be induced to take a 
supply. Afterwards groups of desirable consumers some 
distance from the supply mains should be approached and 
the mains extended tothem. It is an expensive matter 
with the present high price of copper to extend the mains 
some distance, and it would not pay for a single consumer 
unless he was requiring a large amount of current. The 
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occur. (2) That all installations should come under a strict 
inspection of a qualified electrical expert, appointed by the 
local authority, who should give a certificate of the etficieney 
of the work carried out. (3) That all contractors should 
prove their qualifications as tradesmen before being allowed 
to carry out such contracts, and also be registered as such. 
The above ideas, no doubt, would meet with a very strong 
opposition hy many firms to-day in the trade, but 1 must 
any it would rid the future trade of many who are bringing 
it into disgrace through their lack of knowledge of how the 
work should le done." 

The author does not state who is to enforce his regula. 
tions or decide which firms are and which are not. com- 
petent. He solves the quality question by the employment 
of good workmen only, but here, again, the same dithculty 
of selection arises. Tho future systems of wiring, including 
steel conduits, wood casings, and twin lead, are "mentioned, 


— — 


iectrial Engineer has been publishing some very useful 

information for publicity departments and canvassers during 

the last two months, and this should be taken advantage of. 
W. А. Torpix, Z. M. I. E. E. 


IMPERIAL TECHNICAL COLLEGE. 


In the Tribune of yesterday morning there appeared a 
letter from tho President of the Board of Education 
addressed to Sir Francis Mowatt, as first: chairman of the 
Departmental Committee on the Royal College of Science, 
concerning the new technicological institution at South 
Kensington, [n this letter Mr. КеКеппа points out that 
there arc two alternative courses open, both of which have 
been pressed upon the consideration of the Board of 


Falucation. 

„One of these,” he savs, “is the course unanimonsly 
recommended by the Departmental Committce, involving 
the prompt establishment of the new institution with an 
independent governing body, leaving open for later con- 
sideration the question of the desirability and feasibility, 
or otherwise, of its incorporation subsequently in the 
University of London, and the changes that this would 
nevessitate if adopted. 

"The other course is the proposal advocated by your 
senate” otf the London Universitv—“urging that the 
new institution should not be established on a separate 
basis. at all, Imt that certain important steps should be 
decided upon, and then carried into effect, for reorganising 
vour senate and its functions, so as to admit of the 
incorporation of the new institution from the outset in the 
University of London, and that its establishment should 
not be etlected until this has been done ” 

After pointing out that further delay is unnecessary, 
Mr. McKenna proceeds to review the two alternative 
courses, and concludes that the course pressed upon him hy 
the senate of the London University is not one which he 
could adopt, on account of the inevitable delay which it 
would involve. He adds, “I have therefore, after careful 
consideration, felt it to be unquestionably my duty to 
adopt tbe course unanimously recommended by the 
Departmental Committee as long ago as January in last 
year, and to petition his Majesty for a charter for the 
new institution on the lines set forth in the draft proposals 
circulated hy the Board of Education with this purpose in 
July last.“ 

This does not finally dispose of the matter, for Mr. 
McKenna hints that after an interval of time sufficient to 
permit of the full development of the governing body to be 
established under the charter for the new institution (which 
he approximates as 12 months after its cstablishment) he 
inay advise the appointmeut of a Royal Commission to con- 
sider whether the amalgamation of the new institution with 
the university is desirable and feasible, and, if so, on what 
lines it can best be carried out. 


ELECTRIC LIGHTING INSTALLATIONS. 


Mr. J. F. Smith, in his paper read recently before Ше 
*irmingham and District Electric Club, dealt with the past, 
present, and future of electric wiring. In the author's 
opinion the past was a good time, when workers and 
employers combined together to give satisfaction to every- 
one. Even the purchasers were then pleased to pay high 
prices for good work. Now all this has changed, and there 
are too many consulting engineers, fire office officials, and 
fade. In fact, Mr. Smith states that, due to these and the 
overcrowded labour market, “the industry has been ruined 
in its infancy We agree with the author that good con- 
tractors are handicapped in their endeavour to get reason- 
able prices for work by incompetent rivals, who neither 
know how to estimate costs or to execute contracts when 
aecnred. His remedies for jerry work are as follows: 
** t1» Each man should give some proof of his ability as a 
tradesman, by a system of registration, proving he has 
worked in the business long enough to gain practical know- 
ledge. By the introduction of «ome scheme of this sort 
mauy of the troubles of installation work would never 


but the author looks fora simpler form to make electric 
lighting universal. 
themselves will 
switches placed on the walls. 
described. 
provided. 
The other lights are supplied through small switches 


His idea is that switches in the fittings 
to reduce costs and replace 
Mr. Smith's system is 
In cach room one switch by the door only is 
This lights a pilot lamp in the first clectrolier, 


do much 


placed in the brass body of this clectrolier. The author 


claims that this reduces the wire required by 50 per cent. 


In conclusion, he gives a few statements as t» improved 
lamps, and claims tho advantage for De Hans Kusel collo'd 
lamps with a consumption of only 0 75 watt per candle. 


3,000 - Н.Р. GAS- ENGINES AT THE CARNEGIE 
STEELWORKS. 


The first gas-engine installation of large capacity in 
America was started about two months ago at the Edgar 
Thompson Works of the Carnegie Steel Company, Pitte- 
burg, the engine being of the four- cycle double-acting 
type, and yàn off blast-furnace gas. It was built by the 
Westinghouse Machine Company, of Pittsburg, and its 
operation has proved entirely successful. This event is of 
importance, as it marks the commencement of a new régime 
in the methods of power generation employed by the 
United States Steel Corporation, which has already taken 
a prominent stand in favour of the internal.combustion 
type of prime mover. The starting and operation of tho 
Carnegie 3,000-h.p. engine is also of further interest bv 
reason of its affording an elfective demonstration of the 
capabilities of the Westinghouse design for the work in 
hand. This design, however, was by no means an untricd 
one, as a number of gas-engine units of similar design, bit 
of smaller capacity — 500 h p.—have been in successful 
operation elsewhere, although the Carnegie engine repre- 
sents the first of a series of 12 large 3,000-h.p. units which 
are now being built. 

The Carnegie blowing engine was first started on Dee 7, 
and was put into regular commercial service after a 
preliminary run of only two days. Since that date it has 
earricdacommercial load during the regular daily service with- 
out developing cither external or internal defects in struc- 
ture or operation. A rigid inspection of all working parts 
after a few days’ run failed to show the least evidence of 
wear or any excessive stress, and during a months constant 
operation no prematures or backfires bave occurred. ‘The 
design of the engine follows on the same general lines as 
that of the smaller sizes of the Westinghouse type, which 
bas been previouslv described in the technical journals, 
and is on the twin tandem double-acting principle, with 
centre-hung flywheel. The two air-tubs are arranged їп 
tho ris-c-ris fashion opposing the two engine frames. Tho 
gas cylinders of the engine are 38in. in diameter by 54in. 
stroke, the air cylinders are 60in. in diameter, and the 
normal speed is 60 r p.m. to 75 r. pm. Engines of the san e 
size are now being constructed for electrical power servi: e, 
in which case the air-tubs are substituted by the generate г, 
which is mounted on the flywheel end of the crankshaft 
The generators will each have a rated capacity of 1,500 kw 
at 75 r.:p. m. Such a unit is also under construction for 
the Edgar Thompson plant, the generator in this case being 
solid coupled and delivering direct current at 250 volts. 

№. 
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Although the above 3,000-h.p. blowing engine delivers 
an uninterrupted supply of air for blowing purposes, the 
duty imposed upon it is by no means uniform. Owing to 
the various changes in the compactness of the furnace 
charge, the air pressure must also be proportionate. The 
usual range is j4lb. to 20lb per square inch unless the 
furnaces are tapped, when the pressure is reduced to 51b. 
On the other hand, when the furnaces аго closely packed a 
pressure of 20lb. is often necessary. These variations in 
pressure delivery are naturally accompanied by correspond- 
ing variations in the quantity of the air supply, and are 
taken care of by the valve gear, while the speed of the 
engine is entirely under the control of a sensitive centri- 
fugal regulator. This regulator is designed upon the relay 
principle, but directly controls the individual gas inlets at 
the point of the gassupply. If desirable, a speed-changing 
mo banum provides a means of controlling the speed of 
the blowing engine by hand. Compressed air is employed 
as usual for starting, and it is a noteworthy feature that 
this large cngine has been started and placed under full 
load in 53 seconds from the time of turning on the air. 
As the starting is automatic, the gas and air valves alone 
require the attention of an operator, no other parts of the 
engine needing manipulation. 

During the past two or three years much experience has 
been gained in the operation of large engines on natural 

as. The use of “dirty” gas, however, be it producer or 

last-furnace, is a very different problem, and is so difficult 
as to establish а very narrow margin between success and 
failure where the necessary experience of its use has not 
previously been acquired. But the Carnegie Steel Com- 
pany, in adopting the large gas-engine as a standard form 
of prime mover in their steel plants, has not been blindly 
dependent upon the skill of any gas-engine designer, as a 
500-h.p. Westinghouse gas-engine of similar design to the 
large unit was in daily operaticn over a lengthy period for 
experimental purposes at the steelworks. ‘The experience, 
therefore, derived from the operation of this smaller engine 
gave a promise of success which has already been fulfilled 
in the operation of the large unit. During a 30-day test of 
24 hours per day, including Sundays, the experimental 
engine sustained a regular commercial load with but two 
stops, equivalent to arun of 994 per cent. of the total time, 
one of these stops being due to a failure of the gas supply. 
The engine at the end of this performance was found to be 
in excellent condition. No unusual wear had developed at 
any point, and all moving parts were practically cool and 
working freely. This excellent record was due in a great 
measure to the efficiency of the lubricating and cooling 
systems which have been designed for use with the engine. 

From every standpoint the results achieved with this 
3,000-h.p. engine on blast-furnace gas at the Carnegie 
works seem to indicate the intention of the company to 
adopt gas-engines of large capacity for general motive power 
throughout their entire works. 


A VALVE-ROD REPAIR. 
BY S. I. 


À broken and badly buckled engine valve connecting 
rod, and an important order delayed in consequence, was 
the problem which confronted the engineer at a small 
country works in the West Riding some time ago. 

The engine was of the compound horizontal type, 
developing 200 h.p. the broken rod being on the high- 
pressure side. The rod had broken off short at the 
eccentric end, and, as the nearest machinist’s shop was 
some ten miles distant, a proper repair, for the time being, 
at least, was out of the question, as it was imperative that 
the engine be got under way again with the least possible 
delay. After the broken rod had been disconnected, the 
engincer decided to rig up а temporary rod in its place, 
but after а search for material his hopes fell a few points 
when he discovered that а suitable length of rod or bar 
was not available. When almost at his wits’ end, his 
eye lighted on some lengths of iron steam-pipe in the 
room which boasted the name of the “fitting shop," 
and, after а rough survey had been made, a length 
of the piping was selected and the following expedient 


was resorted to. One end of the pipe was threaded and а 
couple of lock-nuts slipped on to fit the eccentric sheave, 
and the other end heated and drawn out to form a fork 
for the end of the valve rod. After being drilled, the con- 
necting rod thus formed was put in position and adjusted 
to the same length as the original. rod. Steam was 
turned on and the engine gradually run up to full 
speed (90 r.p.m.). The temporary rod worked all right, 
and so the reputation of the works was saved. The job 
was carried out in two hours, which is fairly quick work 
considering the materials used and tools (all hand, and 
none too good either) available The temporary rod 
worked quite satisfactorily during the whole of the week 
until the week-end stoppage, when the repaired rod was 
replaced. , 


ELECTRICAL DRIVING IN SAWMILLS. 


Woodworking machinery, such as circular saws, planers, 
ctc., often demands a sudden increase in driving power up 
to as much as three times the normal, and with the 
ordinary arrangement of motor drive this leads to objec- 
tionable voltage fluctuations and prevents satisfactory 
lighting off the same circuit. The effects can be minimised 
by the introduction of suitable flywheels, but data on the 
subject are not easily obtainable. Herr J. Reiner describes 
a case in Elektrotechnik und Maschinenbau in which a com- 
plete cure was effected in this way: The flywheel was 
attached to the motor, as shown in Fig. 1, by means of a 


iJ 


Fig. 1. 


leather coupling. The dimensions of the flywheel were 
such that its stored energy amounted to 15 times the full- 
load motor output in one second, and this served to equalise 
the combined power fluctuations due to the circular saw, 
shaping machine, and planer, so that thesé machines could 
be run without inconvenience during the lighting period. 


THE ROYAL OBSERVATORY AND THE LONDON 
COUNTY COUNCIL POWER-HOUSE, GREENWICH. 


The full report of the committee appointed to inquire 
into the working of the London County Council generating 
station at Greenwich in its relation to the Royal Observa- 
tory has now been published. The conclusions of the 
committee were given in our issue of last week. From 
the report we take the following extracts, showing the 
steps which led up to these conclusions as far as vibrations 
were concerned. On this subject the committee state : 

We have clear evidence that the working of the engines in 
the generating station does give rise to vibrations of the ground 
which are felt at the observatory. The effect is perceptible 
when one engine only is working and becomes augmented 
when the number is increased to two, three and four. It 
constitutes a novel disturbance, distinct from and additional to 
anything that the observatory has hitherto had to contend with. 
It is clearly seen in the saucer-shaped trough containing 
mercury which is used in the adjustment of a transit tele- 
scope, in observations when the cross-hairs are sighted along 
with their image as reflected. from the trough. The reflected 
image moves in such a manner as to show that the mercury is 
undergoing forced oscillations whose period agrees with that of 
the impulses due to the inertia of the reciprocating masses in 
the station engines. | 

For a long time the observatory has had to contend with 
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teno arising from railway trains and road traffic. The dis- 
tubing etfeets of these have tended to increase, and it appears 
thitin 1889 they led to the adoption at Greenwich of a device 
ued elsewhere many years before—namely, a mercury trough 
with an amalgamated metal bottom, which damped out these 
treme very completely, and allowed observations of the kind 
referred to to be satisfactorily made. No further dithculty was 
eperieneed in this work until the generating station commenced 
ta operations, The vibrations due to the engines are of a 
diferent character from the tremors due to a passing train or to 
bed trathe. They are of a comparatively long-period type, and 
prsluec n serious. disturbing effect on the same trough which 
каа sueeesstul in damping out the earlier tremors. Instead of 
hang inere or less intermittent, they are never wholly absent. 

№ пале, however, found that by substituting for the saucer 
àtrouzh im. which the mercury takes the form of a thin film, 
Mm on an amalgamated metal surface whose curvature is so 
sight that the depth of mercury is less than шип. at the centre 
„ten recle. 15e m. in diameter, a perfectly steady reflecting 
surface nay be secured, which is not utlected. by the vibrations 
wen when the maximum effect of four engines is in question 
Tos gives a satisfactory reflecting. surface, and atfords а com- 
plete solution of the ditticulty so far as the important question 
isconcerned of enabling observations to be eurried out by retlec- 
"in m mercury, notwithstanding the vibration of the ground. 
The viscosity of the thin film under these conditions is so great 
arte dip out even these long-period vibrations. The film, 
каш still fluid enough to assume the form of a horizontal 
pline under the action of gravity, apparently shares the motion 
‘tthe ground like a rigid body, and there is consequently no 
nate displacement of the image with respect to the telescope. 

But while this provides a means of escaping what threatened 
to be a formidable obstacle to the work of the observatory, it 
wast be borne in mind that the vibration of the ground which 
the engines are causing is not in any way reduced, though the 
‘fects ou the mercury are masked by this device. And the 
quesuon remains, does the vibration—which is of a character 
‘ferent from any that existed before—have any other injurious 
n"luence on the use of the instruments? This question is not 
csily answered? 

The mercury test is à very delicate one, and it may be that 
 hrations large enough to produce serious disturbances in a 
mercury trough would do no harm to the work of the other 
iustruments, On the other hand, it is certain that the tele- 
opes are being compelled to share in the forced oscillations of 
tae ground which the generating station sets up, and the images 
of stars in the telescope must consequently oscillate in a similar 
anner. Does this. oscillation affect the accuracy of the 
stronomical werk, or is it so small in comparison with dis- 
tarkances due to the earth's atmosphere as to be unimportant / 

(tothe present there is no evidence that the new disturb- 
mice caused by the generating station does materially affect the 
observations of stars. Conclusive evidence on this point will 
take a long time to accumulate. It is only on rare occasions 
"nt the atmospheric conditions are favourable enough for the 
mast delicate. work of which the instruments are capable ; it 
iS therefore ditfieult to distinguish between disturbances due to 
Miresphene refraction and those proceeding from any novel 
Causes There is already prond facie evidence that the most 
пола observations which have hitherto been made can still 
te шае although the engines are running, but without further 
Iii We are not in à. position to speak positively on the point. 
trael observations of double stars with the 28in. refractor 
have already been made on certain. evenings when two, and in 
vone cases three, engines. have been running, but it would 
н pronature to say that these demonstrate no interference 
Ah vibration. with the accuracy of this class of work, 
uh there are good grounds. for hoping that this may prove 
"be the case. 

We hexe mquired into the question of how the vibrations 
пате, and how, if it were proved to be necessary, they 
Wht be remedied. The type of engine in the station is one 
nh міш of very complete balance, but, unfortunately, the 
nner have been designed without regard to this. It would 
hove been comparatively easy, in their first construction, to 
hate arranzecd them so that there would have been no vibration 
ef ehe kind they actually produce, but to alter them now in 
rh a way ак to eliminate vibration would be expensive and 
aveul. Om this point we have had the advantage of a report 
‘toch Prof. W. E. Dalby has furnished at the instance of Sir 
тизип Baker. a copy of which is appended to the report. 
Fen of the four engines consists of two like parts or elements, 
nt. apart and connected to one shaft, in the middle of 
sisch is the dynamo. Each element consists of a vertical (high 
leute) and horizontal (low pressure) cylinder, with pistons 
driving on the same crank pin. The crank pin of one element 
irg. in advance of that of the other. Taking each 
€ ment separately, if the reciprocating masses had been made 
e mal. and if 4 suitable revolving mass had been used for 
9 апси, a complete balance as regards primary vibrations 
oiid have been obtained, and the effects now experienced 
sould heve been. entirely avoided. But no attempt has been 


made to secure this absence of primary vibrations, and the 
result isthat in each revolution of the engine the inertia of the parts 
causes unbalanced forces to be applied to the foundation block 
which are equivalent, for each of the two elements of each 
engine, to 23 tons weight acting vertically up and down alter- 
nately, and to 40 tons weight acting horizontally to right and 
left alternately of the line of the shaft. Each of these forces is 
reversed in direction 94 times a nunute. It is scarcely surpris- 
ing that with these immense unbalanced forces at work, causing 
oscillation of the engine-bed, effects are transmitted to the 
ground which are felt as far otf as the observatory. 

Prof. Dalby indicates (a) how the vertical forces alone might 
be neutralised by introducing a certain revolving balance weight. 
and (^) how both the vertical and horizontal forces could be 
neutralised by increasing the former- namely, by adding enough 
mass to the vertical piston to make it equal to the horizontal 
piston—and at the same time introducing a larger revolving 
balance weight. We are informed that the size of the engine 
frames make the more complete cure (^) scarcely practicable, 
and that the cost of the partial cure (о) would. be about £2,700 
for each engine. 

In the circwustances stated, and in the absence of any 
immediate evidence that star observations are being injuriously 
affected, we do not feel warranted at. present in recommending 
either of these cures to be applied. As has been pointed. out, 
the interference of the vibrations with the use of mercury 
troughs in the work of the observatory has been overcome, and 
no evidence has yet been obtained that the disturbance of the 
ground is prejudicing the other work of the observers. If 
evidence to that effect presents itself later. the question should 
be reopened, and a remedy should then be found either by 
balancing the engines or by removing them. 

The rest of the report deals with the chimney and 
chimney gas, and concludes with the recommendations we 


published last week. 


BRISTOL AND MUNICIPAL TRADING. 


A memorial has been presented by a section of the 
Bristol ratepayers to the Corporation attacking the work 
of the different committees. Replies to this memorial are 
being prepared, but in the meanwhile the Western Daily 
Press has interviewed Alderman С. Pearson on the subject. 
The following extracts from the report of this interview 
are of general interest : 

It was pointed out to Alderman Pearson that the memonalists 
contended that municipal trading in electrical work deprived 
the city of the legitimate competition of private enterprise. 
“What,” rejoined Alderman Pearson, ** was meant by that? 
Did it mean that the gas company deprived the city of the 
legitimate competition of private enterprise in gas? Do the 
water company and the tramways company do the same? The 
fact is that in these instances there is no conipetition, and in the 
very nature of things never could be, for economical work in a 
great city. One can imagine what would happen with free competi- 
tive gas companies, with their competitive pipes and soon. The 
same applies to water and trams. The thing is ridiculous. You 
cannot have competition in matters such as these. With any 
comfort to yourself you must of necessity allow them to become 
a monopoly, and regulate them. And my experience is that 
you can regulate a monopoly in your own hands better than you 
can in the hands of anybody else.” 

Attention was directed to a suggestion. by the memoriahsts 
that a private company would charge less for electrical supply 
than a municipal concern, and to this Alderman Pearson 
replied ; 1 would refer the gentleman who stated this to 
sundry reports to which I have referred before, which were 
to be found in the Electrical Engineer, which shows that we 
are acquiring our stations and working them infimitely cheaper 
than companies, and that we are supplying current cheaper. 
And the Electrical Engineer figures of four years since show 
that if municipalities had charged the same rate for their 
current. as companies, the consumers of municipal electricity 
would have paid £600,000 more than they did in that year. 1 
would refer the author of that statement also to the remarks of 
Mr. Garcke, the editor of the Electrical Manual,” who, in his 
evidence before the Municipal Trading Comnunttee, admitted 
that municipalities did supply their current cheaper than 
companies. I would also refer hin to the report of the Durham 
County Council in the year 1905. In this case the committee 
reported to the Council, on the suggested supply of electricity 
by the County Council, that in that year if the London 
municipalities had received the same price per unit as the com- 
panies, they would have received £95,451 more for current. 
But if in the provinces they had received the same price as 
companies they would have received 5886.515, so that the 
provincial consumers of electricity benefited in that year to the 
extent. of £886,000. Theu. if this is not. enough, I would 
refer him to the figures given by Mr. Garcke in his. ** Manual 
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of Electrical Undertakings” for the year 1906. Mr. Garcke is con- 
nected with a very large number of companies, and, therefore, 
not likely to do them an injustice. 1 do not think I should be 
wrong if I said he was connected with 30 to 35 undertakings of a 
more or less electrical character. In that manual it would be seen 
that the municipalities worked their undertakings at a cheaper 
rate than the companies, an' that in the year in question, if the 
municipalities had spent at the same rate to generate their 
current as companies, they would have spent £573,125 more 
than they did actually expend. And they supplied their 
current cheaper thin the companies, and had they charged 
the same rate per unit for their current as was charged by the 
companies their consumers would have paid £1,004.525 inore 
than they did pay. Therefore, I contend that if the public 
who take their current from municipalities have saved a 
million, they have much to thank municipal enterprise for, and 
so long as we can do the work on these lines we may legitimately 
ask to be let alone." 

* Will you let it be known exactly how Bristol stands with 
regard to the electrical undertaking ^" queried our representa- 
tive. “I will refer you,” replied Alderman Pearson, **to the 
figures for Bristol as given in the Electrical. Times. There are 
74 companies whose accounts are analysed in that article, and, 
accepting their figures as correct, there are 61 of these companies 
who are higher than Bristol, and only 15 below. I have 
examined. the accounts of each of the companies that are below 
Bristol in the ‘Manual.’ and I find that in most cases they are 
assisted by a tramway load. which Bristol does not possess. [n 
other instances they pay their debenture interest only, whilst 
in others the reserve for renewals is exceedingly small. And I 
am convinced that if Bristol was given some of the large loads 
of the companies that supplied a cheaper rate than we do. we 
should approach them very closely, if not beat them, in price. 
The fact that we are so high up in the general table is satis- 
factory to me, at all events." 

Questioned with regard to profits in relief. of rates, Mr. 
Pearson replied : ** I have always stated that the Electrical Com- 
mittee would be doing better work for the Corporation by 
reducing the price than by keeping it up and putting a small 
sun to relieve the rates. If the Council chose to prefer having 
the price kept up a little and to take something for relief of 
rates, it is their business to say so, and the committee would 
carry out their wishes. It would certainly tend to curb my 
energies in working for the undertaking, but still I should be 
prepared to assist, and having regard to the remarks of the 
inspector at our recent inquiry that if the accounts had not 
been well kept we should not have given him the information 
we did, and that in his opinion the city has а very valuable 
asset in the electrical undertaking, I think I can leave the 
attacks of the ratepayers’ association alone." 

„But I do say," went on Alderman Pearson, “that there is 
an organised attack on municipal trading, and that the Bristol 
attack is part of a general scheme, and is, I believe, assisted 
both in literature and cash from that body. I have in my 

ossession a copy of a letter from the Industria] Freedom 
Boris addressed to newspaper proprietors offering them 
articles dealing with this subject free of cost, and stating 
they shall be typewritten and subject to sub-editing by the 
newspaper, and that if accepted by any newspaper shall not 
be published in any other paper in the vicinity. I have also 
a sheaf of articles published in various newspapers in various 
parts of the country identical, and in the majority of instances 
not even sub-edited. but used word for word alike." 

Replying to a question on the subject of a charge that the 
Bristol Electrical Committee did not allow a sufficient amount 
for depreciation, Alderman Pearson said: * This is a very 
Serious charge, but I will quote Dr. Merz, the chairman of the 
Newcastle-on-Tyne Electric Supply Company, on this point. 
He stated, in addressing the shareholders, that. it was impos- 
sible to write off a fixed percentage because there was so large а 
new business ; secondly, assuming they could fix a percentage, 
it would merely be an arbitrary figure —a matter of opinion 
without being based on experience ; they. therefore, wrote off 
1:07 per cent. to depreciation and paid an8 per cent. dividend. 
Had they written off 55 per cent. their divideud would have 
been considerably reduced, and might have affected the sub- 
sequent issue of capital which took place shortly afterwards." 

Dealing next with a suggestion in the memorial that“ Bristol 
mizht in some respects rest for a time and allow such under- 
takings as the docks and the electrical works to develop, and 
that all private enterprises should be left alone to the citizens 
to carry out," Alderman Pearson said: If that means, as I 
think it does, that the trams are not to be bought, then I am in 
the strongest opposition to it. And I can well understand the 
ratepayers’ association receiving support from the tramways 
company in an opposition such as that. I make no charge 
against the tramways company, first, that they had ever done 
it. or, secondly, if they had done it, that it would be a discredit 
to them. They have a perfect right to protect their own interest 
in the way they think best, and Tam not prepared to complain 
of it. But I do not attach much weight to the intelligence of 
gentlemen who are misled under such circumstances.” 


„There has recently been published,” added Mr. Pearson, 
** a very valuable contribution on tramway returns, by the Board 
of Trade. for the year 1905-6. I will quote some remarks upon 
that report. The local authorities control 1,096 miles of tram- 
ways as against 752 of company-worked lines. The average receipt 
per mile of line worked out at £5,200 for local authorities, as 
against £4,060 for companies. The Electrical Engineer of 
Feb. 1 states again, putting always the municipal figures first, 
the receipts per passenger are 0°915d., as against 1:514. The 
receipts per car mile run are respectively 10°7d. and 10-44. 
The only possible conclusion from these figures is that 
the local authorities are earning slightly larger returns per 
car mile on fares which are 50 per cent. less than those 
charged by the companies. This point is seldom referred 
to by opponents of municipal tramways, who confine their 
comments to the depreciation funds. On this side of the 
question, too, the present returns give information of value. 
The percentage of expenses to total receipts is 64°2 per cent. 
for the municipalities, as against 68:5 per cent. for the com- 
panies. The application of the net revenue shows more sound 
finance on the part of the municipalities. These work 1,096 
miles of line, from which the gross receipts are £5,707,643, and 
the net receipts are £2,060,951. Of this £723,183 is paid away 
in interest. The sinking fund charges, reserve, depreciation, 
and renewal funds take £993,587. This averages for the year 
in question no less than £910 per mile of line open. and 1°7d. 
per car mile run. Some £205,000 is paid to the relief of the 
rates as well. Then eomes the erucial point. The stability of 
the undertaking, however, depends on the sufficiency of the 
depreciation and renewals account. The companies work 752 
miles of line, from which the gross revenue was £3,048.106, 
and the net receipts £960,504. Of this £568,107 was pid away 
in dividends, and only £134,902 placed to reserve and deprecia- 
tion accounts. This sum averages only £182 per mile of line, 
and ‘62d. per car mile. This is not enough, and there will be 
trouble with many of the company-owed lines when the existing 
permanent way needs replacing. The figures above are general 
averages, and there are exceptions which vary very greatly from 
them." 

The general conclusion of the report," Alderman Pearson 
added, was that municipi]. management provides lower fares 
and puts by more to future renewals than do companies.“ 


FORTHCOMING EVENTS. 


Fripay, FEB. 22. 

Physical Society. —At 5 p.m., at the physics laboratory of the Royal 
College of Science, Imperial Iustitute-road, South Kensington, 
„Transformer Indicator Diagrams,” by Prof. Lyle ; “ Ionisation 
of Gases by a Particles of Radium,” by Prof. Bragg; A Micro- 
manometer,” by Mr. B. Roberts. 

Royal Institution. —At 9 p. in., Flame in Gas and Petrol Motors,’ 
by Mr. Dugald Clerk. 

Electro-Harmonic Society.—At8 p. in., at Holborn Restaurant, 
concert (ladies’ night). 

Institution of Electrical Engineers.—At 5.350 p.m., students’ visit 
to the Board of Trade laboratory. 

Institution of Electrical Engineers (Manchester Local Section). 
At 7.15 pm., annual dinner at Midland Hotel. 

SATURDAY, FEB. 23. 

Royal Institution. At 3 p. mi., Röntgen, Cathode, and Positive 
Rays, by Prof. J. J. Thomson. (Lecture II.) 

Junior Institution of Engineers. —At 5 p.m., visit to Rotherhithe 
Tunnel works. 

Мохраү, Екв. 25. 

Institution of Electrical Engineers (Newcastle Local Section). 
At 8 p.m., at Armstrong College, Train Lighting,“ by Mr. H. 
Henderson. 

Sheffield Engineering Soociety.—At 8 p.m., at the University, 
** Producer Gas for Melting, Heating, and Power in Steelworks. ` 

TuEspAx, FEB. 26. 

Institution of Civil Engineers. — At 8 p.m., On the Limits 
of Thermal Ellicieney in Internal- Combustion Motors," hy Mr. 
Dugald Clerk, 

WEDNESDAY, FEB. 27. 

Institution of Electrical Engineors.—At 7.50 p.m., 

Lighting,” by Mr. C. M. Dowse. 
THURSDAY, FEB. 28. 

Optical Society.—At 8 p.m., annual meeting. 

Institution of Electrical Engineers Students' Section).— At 
7p.m., dinner at Holborn Restaurant. 

Fripay, MARCH 1. 

Institution of Electrical Engineers.—At 5.50 p.m., students’ visit 
to Board of Trade Laboratory, Whitehall. 

Institution of Mechanical Engineers. At 8 p.n., ''The Eighth 
Report to the Alloys Research Committee on the Properties of 
Alloys of Aluminium and Copper," by Sir William H. White. 

SATURDAY, МАКСН 2, 

Glasgow Colloge Technical and Scientific Society.— At 7.30 p.m., 

Balancing of Marine Engines, by Mr. F. V. Robinson. 


‘Train 
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DEATH IN A LONDON COUNTY COUNCIL 
SUB-STATION. 


Mr. Walter Schroder, deputy coroner for Central. London, 
resumed the adjourned inquest at the Islington coroner's court 
yesterday concerning the death of William Hampson, aged 47 
years, who was employed at the London County Council electric 
sub-station, Woodville-road, Mildmay-road, and who was killed 
by receiving an electric shock. The facts of this case were 
reported in our last weeks issue. 

Crem R. G. Sr. Jons (recalled), said deceased would be 
standing at a vice at work 8ft. away from the high-tension gear, 
and between. him and. the latter was à barrier a foot high. 
Three iron doors of the cells had been removed for the 
purpese of ventilating the cells while drying, and unless the 
deceased had deliberately placed his. hands on one of the cells 
he wuld not have come in contact with the current to receive 
any shock. Апу person getting his hands into two cells would 
get over 6.000 volts, but with one. hand a person would only 
receive 5.800 volts. Deceased could not possibly get both hands 
inte the cells at one time. 

Tuowss T. Horse, an electrical engineer in the employ of 
the London County Council electric tramway department, 
“hose duties it was to supervise the sub-stations, said he had 
Inspected the premises and found. the gear in good working 
order. He could not find any possible chance of deceased 
having received a shock by accident, but he might have got a 
shock by placing his hand deliberately in one of the high-tension 
ells. To do so he would have to walk near the front portion of 
the cell and put his hand on the exposed live metal; or if 
he had gone behind the cells into the passage, he could have got 
a shok. but only in a deliberate way, not by accident. 
There was no other place where he could receive a shock. 

Jens Hare Riper, chief electrical engineer of the tramway 
department of the London County Council, said he would 
eccasionally visit the Woodville - road. sub- station. He 
Visited the station after receiving Mr. Horne's report. He 
agreed entirely with Mr. Horne's evidence. It was impossible 
fer the decessed to have received an electric shock by any 
accidental means. He must have deliberately placed his hand 
where he ought not. to have done. On inquiry, he found 
that all the regulations in regard to the station were properly 
carried out. They had one employé who received a shock as 
yreAt as deceased was supposed to have received, and the ettect 
was to burn liis hands, 

Dr. Bersakp ARTHUR BNriLLSsBY, pathologist of St. Mary's 
Hospital, stated that he had made examinations of the skin in 
which the hemorrhages occurred, and found that they were more 
numerous than appeared to the naked eye, and must have 
eccurred at the tine of death, or within five hours of death. He 
found no disease to account for the hamorrhayes. There was a 
brown stain in front of the right wrist, but it was not possible 
t draw any conclusions from it. His further examination con- 
fried his opimon that death was due to heart failure after 
an electme shock. Deceased having his heart a little affected. 
and only receiving a slight shock, it would be sufficient to cause 
death. There were many cases on record of persons who were 
electrocuted..— There was an entire absence of burns. 

The jury, after some consultation, returned a verdict. of 
e Death from misadventure,” 


VC ——— 
PERSONAL. 


Tie Lighting Committee of the Olan Town Council have appointed 
Mr. E. G, Stavyle, Worthing, assistant. electrical engineer at a salary 
et £30 per annum. 

bry our issue of the previons weck Wwe mentioned that Mr. II. Ellis. 
of Canut. had been appointed chief assistant of the electrical 
тето of the Balten Corporation.” The position. to which 
Mr. Кайл has been appointed is not that of ** chief assistant," bnt that 
of " Assistant electrical engineer.” We have no hesitation in correcting 
ear previous statement, which may seem unfair to a present member 
of the staff of the Brad ford electricity department. 

Messrs. Dick, Kerr, and Co. inform us that the address of their 
reaentiy opened office in Carditt is Royal-chambers, Park-place. 

1. is reported that Mr. A. H. Stanley. manager of the Street 
Каж ау D-yartm nt of the New Jersey Public Service Corporation, 
Was resumed from that position in order to take over the management 
o! the Underground Electric Railways Co. of London. 

Mr. H. St. Hill Mawdsley, who has acted for the past 11 years as 
chi f enzineer and assistant manager to Messrs. Newton's, of Taunton, 
saving lately resigned his position in order to take over the works of 
tae Lister Electric Manufacturing Co., of Dursley, with the intention 
of manufacturing the '* Mawdsley " Zone dynamo, which he intro- 
duced sone four years ago, Mr. John W. Burleigh has been appointed 
crael enine in his place, As chief assistant engineer, Mr. Burleigh 
ha- taken an active part in the design and perfecting of this machine, 
„ich Messrs. Newton's will continue to manufacture. Before leaving 
Taunton Mr. Mawdsley was presented by Mr. H. Hickley, the 
п KA ne director, on behalt of the employés, with a handsome clock 
sud bronze statuettes, ** in recognition of the great interest he had 
always taken in the welfare of the employes of the company.” 


LEGAL INTELLIGENCE. 


LLOYD'S v. MARCONI INTERNATIONAL MARINE COM- 
MUNICATION CO. 


The action Lloyd's r. Marconi International Marine Communica- 
tion Co. and Marconis Wireless Telegraph Со. came before. Mr. 
Justice Kekewich in the Chancery Division on the 15: inst. The 
plaintiffs claimed specitie performance of an agreement of Sept. 26, 
1901, and certain terms of compromise of two actions by the plain- 
titis against the defendants, whereby the latter agreed. to equip the 
plaintiffs’ signal station at the North Foreland with the Marconi 
wireless telegraph apparatus. An injunction was also claimed to 
restrain the defendants from carrying on wireless. telegraphy at or 
near the North Foreland elsewhere than at the plontils! signal 
stations. The second defendant. Marconi's Wireless Telegraph Co., 
had disclaimed any interest in the case, and proceedings against it 
had been discontinued. 

Mr. OcpEN Lawrence, K.C., in opening the plaintiffs! case, said 
the question for the Court was whether the Marconi Co. was bound 
to establish its system of wireless telegraphy in Lloyd's station at the 
North Foreland. The agreement provided that the Marconi Co. 
should grant to Lloyd's the right to use the system for the sole 
purpose of maritimo signalling at all Lloyd's signal stations. The 
agreement, said counsel, was one essentially requiring that the parties 
to it should work in harmony, What was hoped did not occur, and 
friction arose, the result of which was the commencement of two 
actions. A compromise of both actions was entered into which 
formed a second agreement modifying. the first ; and under 
it the plaintiffs. claimed that the Marconi Co. was bound to 
equip with its apparatus the Шоуа» stations at the Butt of Lewis; 
Dunnet Head, Caithness; Tory Island: St. Abbs’ Head, Berwick- 
shire; and the North Foreland. They said that the Marroni Co, 
had refused to install its apparatus at Lloyd's station at the North 
Foreland, and that the company was working the Marconi system at 
the North Forelaud notwithstanding the agreement with Llovd's, 
Between the first aud second agreements the Wireless Telegraphy Act 
was passed, and under the se-oud agreement the parties in eflect said: 
Let us both concur in getting the Admiralty to work both these 
stations: if the Admiralty will uot. work them, the Marconi Co., 
having expressed its dissatisfaction with Lloyd's working, will have 
the right to work its own anl. Llovd's station if it so desires, aud if it 
does not desire Lloyd's will go on working under the old arrangement.“ 
Lloyd's station at the North Foreland was worked under the agree- 
ment for nearly a month, and then the Marconi Co., without com- 
municating with Lloyds, removed the apparatus to another station of 
which it had required a licence only and subsequently au annval 
tenancy from Trinity House. That was entirely wrong, because the 
apparatus besame Lloyd's and was not the Marconi Co. s. Lloyd's 
wrote to the Marconi Co. directly they heard of this, and the only 
answer the Marconi Co. vouchsafed was that Llovd’s site was 
unsuitable The Marconi Co. seemed to refuse to work Lloyd's on the 
ground that its doing so would involve its closing its own station, 
which it had opened since equipping Lloyd's. But if it was entitled 
to open a station alter equipping Lloyd's and say that it would involve 
the closing of that station it it was to carry out the agreement, then 
the whole agreement would become nugatory, exept that Lloyd's 
could be restrained from installing any other system of wireless tele- 
graphy, for there were other systems which were in keen competition 
with Marconi's. In spite of negotiations the parties had been unable 
to come to terms. 

Mr. WanuINGT oN, K.C., submitted that it was clear from the agree- 
ment that the Marconi station was to be а working station, and 
Llovd's worked it. The whole question was, whose station was to be 
closed? When the company found that the equipping of Lloyd's 
station was killing its stations one must give way, and it said that 
Lloyd's must give way, because there was no express stipulation that 
the Marconi Co. was at liberty to carry on at its station, 

After hearing the evidence of Mi. Cuthbert Hall, the managing 
director of the Marconi Co., 

His Loisir: gave уп тшен, granting the injunction applied for. 
It was proved beyond doubt, he said, that the two stations could not 
exist together. It seemed to him that the Marconi Co. had no 
right to be there, Under the agreement Llovd's had the right to 
have the Marconi system adapted. to all or апу of their stations. 
Therefore the Marconi Co. was bound. to supply everything 
necessarv'to work the system, and there was an implied agreement 
on the part of tlie Marconi Co. not to interfere with the privilege 
which it had assigned for value. Не also allowed costs. 


BRITISH POWER TRACTION AND LIGHTING CO. 


Mr. Justice Warrington, sitting in the Chancery Court, delivered 
judgment on the 14th iust. in. tlie case of the Mulliner Motor- Body 
Co. against the British Power Traction and Lighting Co., in liquida 
tion. The receiver appointed in a debenture-holders’ action against 
the British Power Traction. and Lighting Co. was authorised to borrow 
£3,000 to carry on the business, but debts evereding that sum had 
Leen incurred by him without making further application to the Court, 
and on behalf of the debenture holders the claim of the Mulliner Co. 
was resisted by the Huailfax Joint-Stock Banking Co. Motor chassis 
were made by the British Power Traction and. Lighting Co., which 
purchased. the bodies from the. Mulliner Co. The Mulliner Co. had 
stopped giving credit, aud the receiver gave it specitic orders to supply 
icis for cars the con pany had in hand, believing he would eventuali y 
be able to sell the goodwill of the company at в good price. There 
was a change of receivers, and when the Mulliner Co. asked. for 
payment the claim was resisted by the bank on the ground that the 
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first receiver, having exceeded his borrowing powers, had deprived 
himself of his right to be indemnitied out of the assets. 

His LoRpsHiP held that the Mulliner Co. had a right to claim 
against the assets of the British Power Traction and Lighting Co. to 
the extent of £3.278 odd, а sum representing the amount due for car 
bodies obtained for the purpose of completing the orders aud the 
amount owing in respeet of rent. His Lordship, however, held that 
the company could not claim in respect of £891, the amount due for 
bodies supplied for cars made use of for exhibition purposes. A claim 
by Barclay and Co. for £1,700 altogether failed because the receiver 
had no right to have increased the overdraft in excess of £3.000, which 
the Court authorised him to borrow. He further held that the 
Mulliner Co. was entitled to prove its amount of costs, but tlie bank 
was not entitled to any costs. 


HOPKINS v. THE BRISTOL TRAMWAYS AND 
CARRIAGE CO. 


This was an action (tried at the Bristol Assizes last week: for 
damages for injury caused, as the plaintitl alleged, by the negligence 
of the defendants or their servants. On the evening of Oct. 20 last 
plaintiff had occasion to come into Bristol between six and seven o'clock 
at night. The tramways ran as far as Hortield, and until a recent 
date the motor omnibus ran from the tram terminus to Thornbury. 
The tramways conipany had been laving an extension to Filton, and 
as the width of the roadway was not enough for the use of the motor 
"buses to run over, a horse ‘bus had taken passengers from the tram to 
the motor "bus along the section of the road where the extension work 
was proceeding. Plaintiff was walking along from Filton towards 
Horfield. He passed the motor ‘bus, which was heading towards 
Filton, and just afterwards in the darkness suddenly tripped and fell 
against the feeding trough, sustaining the injuries which had kept him 
fron: his work since. 

Defendants denied negligence, and counsel said that their servants, 
in leaving the trough in the roadway, reudered the defendants liable 
to an action for obstructing the highway, which was an indictable 
ollence. The judge held, however, that it was negligence to do an 
indictable thing without the right of doing so. Counsel then addressed 
the jury on the question of damages. 

The Judge said the defendants had no right to put the trough on 
the public footway at all, so there was no question as to negligence. 
The jury found for the plaintiff tor £150 damages, for which judgment 
was entered with costs. 


FURSE v. THORPE. 


At the Nottinghan: County Court on the 14th inst., his Honour 
Judge Allen heard an action brought by W. J. Furse, electrician, of 
Nottingham, against Sidney Thorpe, electrician, of Manstield, to 
recover £32. 7s. 8d., the price of goods sold and delivered. Theaction 
had been commenced in the High Court and remitted to the county 
court. In October last, by consent, the case was adjourned on the 
understanding that the solicitors should meet and arrange what was 
admitted, disputed items being referred to an arbitrator. Plaintiff now 
asked that шшш should be given in accordance with the arbitrator's 
award, but defendant's counsel objected, as, owing to a mistake, he 
was not able to attend before the arbitrator when the matter was last 
under consideration. It was explained that defendant had notice, 
that the arbitrator waited half an hour, and that although his clerk 
was present he made no application for an adjourument. 

The Judge suggested tliat the matter should be referred back if 
defendant were willing to pay into court, or find security for, the 
amount of the arbitrator's awards, and any costs that had been thrown 
away, but this not being acceptable to defendant, his Honour gave 
judgment for £31. 4s. 2d., the amount of tlie award, with costs to be 
taxed hy the registrar. 


BROWN v. LONDON COUNTY COUNCIL. 


At the Westminster County Court on Monday. John Brown, a 
general labourer, of Henry-street, Battersea Park-road, obtained £100 
damages from the London County Council for injuries received while 
working on a switchboard at a sub-generating station in Camberwell 
New-road last October. It was stated that as a result of the accident 
plaintiff was sufferiug. from complete nervous breakdown, and had to 
a large extont lost his sense of taste and smell. . 


COMPANIES’ MEETINGS AND REPORTS, 


GREAT NORTHERN, PICCADILLY, AND BROMPTON 
RAILWAY. 


The halt-yearly general meeting of this Company was held on the 
15th inst. at Hamilton House, Victoria-embankment, Е.С. 

Sir GEORGE 5. Giss, who presided, congratulated the shareholders 
upon the practical completion of the undertaking. They were now 
running a service of trains at a little over two minutes’ interval in the 
busy hours, and at a fraction over three minutes in the slack hours, and 
the journey between the two termini was now done within 35 minutes, 
One point which gave special satisfaction was the question of electric 
traction and the wear and tear of rails. This was an important 
question, and he was glad to say that the experience of the Piecadilly 
line showed that there was less wear of rails, or at anv rate a better 
service obtained from their rails, than was the case in any clectrically- 
worked line with which he was acquainted. Dealing with the question 
of the fixing of fares, the chairman said the Board had to choose between 
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two systenis—namely, one of uniform fares and of differential fares—and, 
after serious consideration of ull the points, it had been decided to adopt 
the latter system. He had taken out the figures for a recent week, and 
it would appear that during that week 39 per cent. of the traffic had 
been carried at 2d. fares, 21 per cent. below 2d., and 39 per cent. above 
2d. Another question the Board had to consider was as to whether 
the issue of through tickets, so as to facilitate through and interchange 
traftic, should be adopted. With regard to this point. arrangements 
had been made for this to be carried out, and the public seemed to 
have appreciated the advantages which had been offered, as up to the 
present success had attended the policy pursued. He looked forward 
to a large development of their western section—west of Earl's Court 
and Hammersmith—which was a very populous district. He cone 
cluded by moving the adoption of the report (Electrical Engineer, 
Feb. 15). 

Lord СкоксЕ HAMILTON seconded the motion, which was carried 
unanimously, and a dividend at the rate of 4 per cent. per annum for 
the six months ending Dec. 31, 1906, declared out of the rent received 
from the Underground Electric Railways Oo. of London. . 


SMITHFIELD MARKETS ELECTRIC SUPPLY. 


At the meeting of shareholders held on the 15th inst. at Winchester 
House, London, | 

Mr. HERBERT S. Leon, who presided, alluded to the passing of the 
dividend, and said he was sorry that it had been felt that the Board 
had wished for a policy of concealinent. but they preferred to make 
the statement that dav instead of in print. There was no desire to 
hide anvthing. They were advised that until thev got a new contract 
from the City иш they were not entitled to distribute апу 
money by wav of dividend. 

Mr. BROUGHAM GLASIER, the former chairman of the Company, 
contended that the money that had been earned on behalf of the 
sharcholders ought to be distributed to them by way of dividend, and 
not held in hand for the future benetit of debenture holders, 

The CHAIRMAN said he had no doubt that the trustees for the first 
0 holders would take legal action, although they had not yet 

one so. 

On the report being put to the meeting only one shareholder voted 
for it. 

Mr. BrouGuaM GLasIER said that if the Board forced the accounts 
down the throats of the shareholders by proxy, the shareholders would 
form a committee and contest the matter in the courts. 

The CHAIRMAN said that the directors would agree to a small 
committee to discuss the position if the report were adopted. 

Mr. B. GLAsIER said that would close the question of the accounts, 
and prevent it ever being reopened. 

Eventually, after an appeal from Mr. ScHENCK against a vote of 
censure on the Board, which the rejection of the report meant, it was 
decided to put the resolution again. 

This was done, and not a single shareholder voted for it. The 
meeting stands adjourned till March 15. 


YORKSHIRE ELECTRIC POWER. 


The vighth half-vearly meeting of the Yorkshire Electric Power Co, 
was held at Leeds on Tuesday, Mr. A. G. Lupton presiding. 

In moving the adoption of the report and accounts, the CHAIRMAN said 
that the directors had made an arrangement with their bankers under 
which £50,000 had been lent to the Company. In cable extensions, 
etc., to Farsley, Pudsey, Rodley. and оа 55.075. 15s. 9d. had 
been spent on capital account. During the half-year the directors had 
taken only out-of-pocket expenses, and the auditors had agreed to take 
a fee of 20 guineas per annum instead of 50 guineas as originally 
arranged. As to the progress of the Company, he thought he might 
say it had not been so rapid as he had hoped at the very beginning 
of the undertaking. On the other hand, progress had been very 
steady and very encouraging. It seemed to take time for possible 
consumers to make up their mind to take power from the 
Company. But their sale of current—300,000 units in the 
first year — had jumped up by a million units during 1906. 
That showed how the Company was going ahead. And during 
the coming year their sales would very greatly exceed those 
of 1906. He had had one or two inquiries with regard to the 
working of a similar electric power company in South Wales. But 
their district was entirely ditlereat from that of South Wales. They 
were not dependent on one industry, and he was as contident to-day of 
the success of the Yorkshire Co. —more confident, indeed, than he had 
been at any time during its construction. Their plant was good, 
and it was running well, and they had everything 1u their favour. 
Further, they were rapidly getting new customers throughout their 
district. Since the issue of the report they had made agreements for 
the supply of over 300 more kilowatts, which was a considerable addi- 
tiou in so short a time. There had been one deplorable accident during 
the year, a life having been lost during the installation of works for 
one of their customers, The plant had been protected according 
to Government regulations, but since the accident additional precau- 
tions had been taken. The Company might have to fight two Bills 
before Parliament. In 1906 they had begun to derive a definite 
revenue from local authorities, and that would be very much greater 
during the coming year. A company was being formed at present to 
take out orders and to take power from their Company for distribu. 
tion through the different areas where provisional orders were 
obtained. 

Sir RICHARD MorrkAM seconded the resolution. 

lu reply to a question as to how many units would have to be sold 
before the dividend-carning stage was reached, it was stated that the 
output for this last month worked out at 2 000,000 units per year. The 
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msie ot 3 500.000 units would cover all outgoings, and that amount 
woud practicaily be reached when all the new agreements had been 
put into operation, By the end of the year it might be taken as 
certam that everything would balance out all right, and then they 
w asl ge forward to prosperity. The power available at the Thornhill 
poser station was ample to earn dividends, 

The resolution was carried. 


NOTTING HILL ELECTRIC LIGHT. 


The nr pent of the Notting Hill Electric Lighting Co. for 1906, to be 
2o nattel to the meeting on the 26th inst., states that the expendi- 
Tore on capital aecount at date of the last balance-sheet stood at 
£228 NO. |t has been increased during the past year by £2,997, and 
pow standeat £251 357 The cost of the joint station to date has 
iv cmd to £180,761, and joint debenture stock amounting to 
£173 40% has been issued. The stock is subject to a cumulative sink- 
Ina fund, which new amounts to 520.092 invested in trustee 
securities, The gross revenue for the year was £360,924, showing 
an increase ot 61.610, and the total net protit was £20,038, 
or а httk more than for 1905. The directors. have applied 
to depreciation, renewal, and reserve. fund 22.200, to debenture 
nto rest C4. 00. and to Kensington and Notting Hill joint debenture 
ste Kk interest £1 931, and sinking fund £1,099, leaving a balance 
avalible tor dividend of £12.198.. The directors now recommend 
payment of the usual dividend of 6 per cent. on both the preference 
snd enbnarv shares, and that the balanee of £3,888 be divided 
th accordance with the articles of association, one-half, amounting 
to 51.934, being credited. to the founders’ shares and the other 
ha.f te the endinarv and preference shares. This will enable 
a further l, per cent. to be paid on both ordinary and preference, with 
4 distribution. of £3. 108. per share on the founders’ shares. An 
interim dividend of 3 percent. was paid to the holders of the ordinary 
"nares on July 1, and the balance of 44 per cent. will be paid forthwith, 
"og thier with the distribution on the founders’ shares. The preference 
stares having received their full 6 per cent., the 14 fer cent. bonus 
wil be added to the interim dividend on these shares to be paid on 
Judy l next. The amount of rates, including the proportion of those 
on Wood-line works, amonnted to over £3,000, being £750 in excess 
f the previous year, A second station is in course of erection at 
Weod-lane. On this station over £20,000 has been expended, 
wathough it has not yet been brought into use, and the Company 
already bears its share of the interest and sinking fund on the addi- 
nopal capital. The capacity of both Wood-lane stations will be 
3$ 500 b. ., and the maximum demand up to the present has been 
4500 b.p. This large amount of spare plant increases the cost 
ef production; if, however, this station can be joined up with the 
stations of other companies, the necessity for so much. spare plant 
weil no longer exist, and considerable economies will be effected. Law 
and parliamentary costs amounting to £362 were incurred during the 
vrar in opposing Electricity Bills brought forward. by the London 
County Council and others, and in promoting the Bill to enable this 
Company to amalgamate with other West London companies. No 
Fil however, passed during the session, This Company is, in con- 
an tien with all the other electrical supply companies in London, 
promoting in Parliament a Bill called the London Electric Supply 
Fu, ot which the following are the principal provisions: To authorise 
wreements between any of the companies for mutual assistance with 
го тос to giving and taking supplies of electrical energy, and to pro- 
vri generating stations, ete., in combination, inelnding the establish- 
ment of a joint con mittee to control such stations if necessary for the 
purpose; to empower any or ail of the companies to amalgamate, 
засе to the sanction of the Board of Trade: to modify the existing 
rower of purchase of the undertakings of the companies. In considera- 
tron of the above, to impose an obligation upon all the companies to 
«orev eleetrical energy for power purposes or to authorised under- 
takers at 3 price not exceeding £4 per kilowatt per annum of maximum 
d-rmiand and 4d. per unit for all energy supplied. 


MATHER AND PLATT. 


Tu P port of Mather and Platt for the half-vear ended Dec. 31 last, 
"oor presented at the meeting at Manchester on the 27th inst., states 
that. as intimated in the last report, the date of the annual stock- 
Tan le has been changed from June 30 to Dec. 31. The accounts, 
Ther tore, now presented relate to the past half-vear, instead of a year 
eO heretofore, un net profits for the half-year, after charging deprecia- 
tos and making provision for directors! remuneration and expenses, 
ars £90,273, to м m must be added the balance brought torward 
trem dune 50, 1906. £25,107, together. £75,380. The directors now 
rc omimnend a dividend at the rate of 7 per cent. per annum on the 
„ I. пагу shares for the half-year to Dee. 51 last and a bonus at 12 per 
cent. for the halt-vear, transferring to reserve account (bringing up 
rhe ап опи to £300,000: £30 000, leaving to be carried. forward 
£12 SA. 


— — — —äü—— ee 


~ TELEGRAPH CONSTRUCTION AND MAINTENANCE. 


The pert of the. Telegraph Construction and Maintenance Co. for 
12. toe АӨ} at the meeting to be held on the 26th inst., states 
tuat the aecenpts for the year show a net profit of £62,777. after 
charg nz the interest on the debentures. To this sum must be added 
£108 7A brought forward. From this amount is deducted the interim 
. end of 5 per cent., amounting to 522.410, leaving 8149 128 to 
te deat with. The directors. propose to distribute a dividend of 
£l. Че. per share, absorbing £44 820, being at the rate of 10 percent., 
and maxing, with the amount alrewly paid, a total dividend for the 
хаг „: £l. 166. per share, or 15 per cent., tree of income tas, leaving 
&104 Wg tu w carried forward, 


METROPOLITAN DISTRICT RAILWAY. 


The report of the Metropolitan District Railway Co. for 
the half-year ended Dee. 31, 1906 (submitted to the meeting 
on the 20th inst), states that expenditure on capital account 
during the half- year has been £75,596. ross receipts on 
revenue. account. have amounted to £215.846, quu an increase 
of £12.536 on the receipts for the corresponding half of 1908. 
Working expenses amount to £155,719, being an increase of £11.643, 
Which has been mainly due to a fuller expenditure on. maintenance. 
After providing for rent charges, interest on debenture stock, and 
other charges, net revenue account shows a deficit of £38 485. To 
this deficit must be added the sum of £9,375, being the Company's 
proportion of net revenue arising from the City Lines Joint Under- 
taking, which, although included in the net revenue account, is not 
available for payment of debenture interest, being specially appro- 
priated to the payment of dividend on the 4 per cent. guaranteed 
stock, With the above-mentioned addition, the deficiency for tho 
half-vear chargeable to capital under the Company's statutory powers 
is £47.860. The dividend payable on the 4 per cent. guaranteed stock 
is at the rateof £1. 10s. per cent. per annum. The increase in work- 
ing expenditure is exhibited in the following table : 

+ [nc. ог ~ dec. 


Maintenance of way and works с £20,391 + £11,337 
Maintenance of rolling-stoch—— —b 19.224 + 3, 921 

Tiain-working and tratie expenses, after 

deducting the balance of accounts for work 
done for and by other companies. 175.532 - 2,462 
Rates and takese . 20,646 + 1,448 
Other items ........... ener e 16,1120 - 2,601 
1J////%ͤ . 8 £155,719 + £11,643 


Or 8:08 per cent. 
The following table gives further particulars of the half-year’s 
working : 
Number of passengers, including workmen 


and season-ticket holders’ journeys ...... 30,182,137 = 1,899,706 
Number of passengers о at workmen's 

{агев.............. FFC .. 8,074,790 41,088 850 
Passenger receipts - . .. 199.287 + £13,559 
Average receipt per раззепдмег.................. 1:584. — 
Train mileage on District Railway. . . 1,182,544 + 148,088 


The directors state in their last half-yearly report that they had come 
to the conclusion that a revision of the fares was necessary. That 
revision was carried into effect on Sept. 1 last, and notwithstanding 
the increases made in some of the fares, the average receipt per 
passenger is unchanged. This is due to the large increase which 
has taken place in the number of passengers carried east of Mansion 
House who pass over only a few chains of line belonging to this Com- 
pany, and for the carriage. of whom this Company only receive a 
trifling sum, the actual figures being an increase of about 2,000,000 
passengers carried, for a gross receipt of which the District proportion 
was £190. Apart from these unprofitable passengers, the increase in 
the average fare per passenger since the revision of fares took place 
has amounted to about 44. per passenger. The directors consider that 
this increase, whilst not imposing any unreasonable burden on the 
public using the frequent trains which are now being run, has 
placed the future earning capacity of the undertaking on a more 
Satisfactory basis. The opening of the Piccadilly Tube (Hammersmith 
to Finsbury Park), which took place on Dec. 15 last, has diverted 
a considerable number of passengers trom this Company's line, but the 
new route across London, and the valuable facilities for travel attorded 
by it, will, the directors believe, create so much additional trattic that 
this Company will soon gain more than they have lost. The development 
which the new line will bring tothedistricts served by the Wimbledon and 
Putney Bridge line, and the lines west of Hammersmith (on the latter 
of which many fares were reduced on the opening of the Piccadilly 
Tube, in order to aid the expected development) will be greatly to the 
advantage of this Company. Through fares are now in operation 
between this Company’s stations and stations on the Piccadilly Tube, 
and also with the London United Tramways, and the public are 
already taking advantage of these facilities in increasing numbers. 
Negotiations are proceeding satisfactorily with the London, Tilbury, 
and Southend Co. in regard to the payment by that company for the 
working by this Company's rolling stock of the train services run to 
and from East Ham, but the directors of the Tilbury Co. have thought 
that whilst these negotiations are pending it is undesirable that Mr. 
Stride should be a member of the Boards of both companies, Mr. Stride 
has consequently retired from the Board of this Company, and by his 


retirement the directors lose a most valued colleague. The E ou 
the Board thus created has been tilled up by the election of Mr. John 


Young, of Woking, to be a director of the Company. Mr. Walter 
Abbott, who was elected a director of the Company in February, 1906, 
is about to leave England, and has consequently resigned his seat on 
the Board. The directors regret to announce the death, during the 
half-year, of Mr. John R. Hudson, опе of the auditors, who for the 
last seven years. had. faithfully performed the duties appertaining to 
the ottice, It will be necessary for the proprietors to fill the vacancy 
caused by the death of Mr. Hudson. 


SOUTH METROPOLITAN ELECTRIC. 


The report of the directors of the South Metropolitan Eleetrie Light 
and Power Co. for the year ended Dee. 31 last, to be submitted at the 
meeting to be held on 27th inst., states that the revenue account shows 
a credit balance of £24,119, which with £1,939, the profit on the sale 
to the Beckenham Urban Distriet Council, and 57.748 ое torward. 
makes а total ot. £33,806. After deducting £9,025 tor interest on 
debenture stock, and £4,129 for interim dividend on the preference 
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shares, there remains a balance of £20,652, which the directors recom- 
mend be dealt with as follows: to payment of final dividend upon 
the preference shares, £4,129; to credit of depreciation account, 
£5,000 ; to credit of preliminary expenses, £1,419; to payment of 
dividend upon the ordinary shares at the rate of 24 per cent. per 
annum, £3,000 ; and that the balance of £7,104 be carried forward. 
The net revenue account has been adversely affected to the extent of 
about £1,500 by an accident which occurred at the Greenwich generat- 
ing station on Dec. 31 last. The reinstatenient of the damaged 
buildings and plant is now practically complete. The total damage is 
estimated at about £5.000, for which a claim wil] be made against the 
parties responsible. The new power-house is expected to be in opera- 
tion next month, when the Company will, by more economical pro- 
duction, be able to deal with the inercasing demand for power and 
supply of energy in bulk. Provision has been made to extend the 
present plant of two 1,500-kw. turbo-generators by an additional 
two 5,500-kw. machines as required. The above plant will then com- 


plete the first portion of a power-house designed for a normal capacity 
of 50,000 kw. 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC. 


The report of the Kensington and Knightsbridge Electric Lightiug 
Co. for 1906, to be preseuted at the meeting on 28th inst., states 
that during the year the number of houses and shops connected with 
the system has increased from 3,693 to 3,977, while the number of 
lamps. calculated on the usual basis of 8 c.p., has increased from 
526,827 to 353,532. The renewal account now stands at £66,378, 
being an increase of £8,708. After providing for the amount placed 
to renewal account, and after paying the dividends on the 6 per cent. 
first preference shares to June 30, 1906, on the 5 per cent. second pre- 
ference shares to Sept. 30, 1906, und an interim dividend at the rate 
of 10 per cent. per annum on the ordinary shares for the first half of 
the year, the е standing to the credit of the net revenue account 
for the year is £12,017. Of this sum £1,500 has been appropriated 
to the payment of the first preference dividend to the end of the year, 
and £625 has to be set aside to meet the portion of the dividend on 
the second preference shares accrued to the same date. It is proposed 
to pay out of the balance of £9,892 a further dividend on the ordinary 
shares at the rate of 10 per cent. per annum for the past halt-year, 
making, with the interim dividend paid on Aug. 1, 10 per cent. for 
the year. This will leave £4,642 to be carried forward. During the 
year further substantial reductions have been made in the charge for 
supply, representing а considerable saving to the consumers. After 
the general meeting there will be an extraordinary general meetiug to 
confirm the resolution passed on "7th inst., relative to the Bill now 
being promoted by the company in conjunetion with the whole of 
the other electric supply companies in London. 


CITY OF CARLISLE ELECTRIC TRAMWAYS. 


The report of the City of Carlisle Electric Tramways Co. for 1906, to 
be submitted to the meeting at Carlisle on the 4th prox.. shows a surplus 
of £1,902, being a decrease of £445 as Gn arci with last yeur, and 
the balance of profit and loss account, after providing for debenture 
stock, interest, and debenture stock trustees’ remuneration, is £583, 
which the directors recommend shall be carried forward to next year. 
The car miles run in the period have been 350,417, the number of 
passengers carried 2,790,699, and the total receipts amounted to 
£10,254, being increases of 21,709 miles run, 49,353 passengers carried, 
and £134 in receipts respectively. 


NORTHAMPTON ELECTRIC LIGHT AND POWER. 


The report of the Northampton Electric Light and Power Co. for 
1906, to be presented at the meeting on 28th inst., states that the result 
of last year's working has been as satisfactory as could be expected, 
bearing in mind the somewhat depressed state of trade. Lamps and 
motors (the latter reckoned in the equivalent of 8-c.p. lamps) have 
heen added, 2,571 and 2,120 respectively together 5,691 8-c.p. The 
motors have increased from 500 h.p. to 604 h.p., of which 412 h.p. 
are hired from the Company. The number of consumers was 901 at the 
beginning of last year, and at the end was 975. An important extension 
of mains to Duston has been carried out, and a few others of very short 
lengths, making in all 2 miles 162 yards, the total mileage being now 
19 miles 546 yards. The increase in units sold is 6°14 per cent., being 
a total output of 750,026 units. Considerable economy has been 
effected in the use of electricity for lighting by the adoption of new 
high-efficiency lamps. So far from discouraging the use of these lamps, 
the directors are recommending them. The immediate effect is to retard 
appreciably the natural growth of the outputof current and to injuriously 
allect the revenue. For the time being the consumers reap all the 
benefit of the change, but the consequent increase in the number of 
installations, which may be confidently expected with the revival of 
general prosperity, must tell in favour of the Company's business. It is 
very satisfactory to be able to report the extinction of founders rights, at 
а total charge of £1,099, all paid out of the year’s revenue. This leaves 
(practically) only two classes of shares, ordinary and 5 per cent. 
preference, both of which are piaced in a better position, no rights 
now attaching to the A" shares. It is now proposed to increase the 
depreciation account by £1,800, bringing up the total to £7,636. 10s., 
also to write £100 off motor account. The balance available for 
dividend is £1,404. Out of this is payable £626 for a half. year's 
dividend on the 5 per cent. preference shares. In view of the addi- 
tional dividend (with interest, etc.), amounting to £1,099 paid as 
before mentioned, the directors reconnnend that the dividend on the 
ordinary shares tor the past year be made up to 4 per eent., which will 
require (for the second half of the year) £658, and there will be £140 
to be carried forward, 


CHELSEA ELECTRICITY SUPPLY. 


The profit of the Chelsca Electricity Supply Co. for the year amounts 
to £31,813, which, with £916 brought forward and £289 balance of 
interest, makes a total of £33,019. After deducting interest on 
debenture stock (£7,875), interim dividend of 6 per cent. on preference 
shares (£900), and interim dividend on ordinary shares at the rate or 
44 per cent. per annum (£5,561), there remains a balance of £18,682, 
which the directors recommend shall be appropriated as follows: to 
credit of renewals and depreciation fund, £11,129; to final dividend 
on the preference shares at the rate of 6 per cent. per annum, making 
6 per cent. for the year, £900 ; and to final dividend on the ordinary 
shares at the rate of 44 per cent. per annum, making 44 per cent. for 
the year, £5,561—leaving a balance to be carried to the next account 
of £1,092. Tho directors regret that, notwithstanding an increase m 
the number of units sold, the profits, for the first time in the history 
of the Company, show a decrease as compared with those of the pre- 
vious year. The decrease is attributable to (1) an increase of upwards 
of £2,000 in the rates, the result of an increase of 90 per cent. in the 
assessment of the Company's property made at the last quinquennial 
valuation (this accounts for one-half of the reduced profit); (2) the 
amount of unlet and unoccupied property in the district, which was 
unusually large during the year; (3) reductions in price which have 
been made to customers, principally for power and heating purposes. 


SCARBOROUGH ELECTRIC SUPPLY. 


The report of the directors of this Company states: The amount of 
energy supplied to the tramway company during the year has been 
slightly in excess of that supplied during 1905. "The receipts for 
energy supplied for lighting have suffered from bad trade and empty 
houses in the town, and also from the reduction on the charges whic 
came into effect on Jan. 1. The capital outlay during 1906 was 
£3,427, as against £4,636 for 1905. The outlay included £1,015 
balance on account of six cottages for workmen, aud an item of 
£1,340 for additional mains. The accounts show that, after placing 
the sum of £500 to depreciation account, there is a balance on revenue 
account of £4,537. бз. 6d. Your directors reconimend that a dividend 
be paid, free of income tax, at the rate of 44 per cent. for the year, 
which will absorb £4,365, leaving to be carried to 1907 £172. 6s. 6d. 
The Board regret the resignation of their chairman, the Right Hon. 
J. E. Ellis, M.P., necessitated by his appointment to office in the 
Governmeut, and desire to place on record their high appreciation of 
his services to the Company as a director. In his place as director the 
Board have elected his son, Mr. Harold Thornton Ellis, and have 
appointed Mr. G. Alderson-Smith as chairman of the Board. The 
Board regret the recent death of their colleague, Mr. Gilbert W ilkin- 
son, who has been of great assistance in carrying on the business of the 
Company. The retiring directors are Mr. George L. Beeforth and Mr. 
Harold Thornton Ellis, who, being eligible, offer themselves for 
re-election. The auditors, Messrs, Charles E. Bradley and Co., also 
otler themselves for re-election. 


WESTMINSTER ELECTRIC SUPPLY. 


The report for the year states that the supply of current, which on 
Dec. 31, 1905, was provided for the equivalent of 764,930 lamps of 


8 e. p., had increased by Dec. 31, 1906, to the equivalent of 839,004 


lamps, the largest addition in any one year. The length of roadway 
in which continuous-current mains have been laid now exceeds 
80 miles, making abont 310 miles of ways, into which upwards of 
253 miles of copper (strip and cable) have been drawn. In addition, 
three miles of trunk main (12 miles of ways) are laid in the Company's 
area to connect the stations with the Central Electric Supply Co. s 
station at St. John's Wood. In consequence of increased assessment 
the Corporation had to pay nearly £5,000 more for rates, in addition 
to pa ing indirectly their proportion of those of the Central Electric 
Supply Co. In all, the extra rates amounted to over 1 per cent. on 
the ordinary share capital of the Westminster Co. In accord- 
ance with the provisions of the London County Council Thames 
Embankment improvement scheme, the Council have now provided 
a site in Horseferry-road to replace the Company's station in Millbank- 
street, which they acquire by arbitration under the terms of their 
Act. After allowing for depreciation, sinking fund, and other 
charges, the net balance is £44,653, from which must be deducted 
the second half year's dividend on the preference shares, which 
absorbed £8,686, leaving a balance of £35,966. Out of this the 
Board recommend the payment of a dividend at the rate of 15 per cent. 
per annum, less income tax, for the past half-year, carrying forward a 
balance of £2,004. 


W. T. HENLEY'S TELEGRAPH WORKS. 


The report of the directors of this Company for the year 1906 shows 
that during the past year a net profit has been made of £63,958. 
17s. 2d. After payment of directors’ and auditors’ fees and debenture 
interest, and making sufficient allowance for depreciation of buildings, 
plant, machinery, etc., there remains £48,621. 12s. 2d., making, with 
£22,698. 7s. 11d. brought forward from last year, a total of £71.320, 
Os. ld. The directors have transferred £10,000 to the reserve account, 
and recommend the payment of a dividend on the ordinary shares of 
15 per cent. (less income tax’, of which an interim dividend of 5 per 
cent. was paid on Sept. 1 last. These payments will, together with 
the preference dividend for the year, amount to £49,000, leaving a 
balance of £22,320. Os. 14. to be carried forward. The dividend 
warrants fer the ordinary shares will be posted on March 1, 1907, 
The manufacture of underground lead-covered cables was commenced 
at the new Gravesend works on July 1, 1906. The Earl of Galloway 
and Мг, B. T. Ftiuch retire from the Board in accordance with the 
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provisions of the articles, and being eligible, offer themselves for 
re-election, The auditors, Messra, Ball, Baker, Deed, Cornish, and 
Co. retire, and, being cligible, offer themselves for re-election, 

e 


NEW COMPANIES REGISTERED. 


Anglo-American Rubber Co. Registered Feb. 5. Capital, 
in £1 shares Object: to acquire the business carried on at 
58, Holborm-viaduct, E. C., and elsewhere, as the Anglo-American 
Mubter (o. No initial public issue. 

Mevagissey Electric Supply Co.—Keyistered Feb. 5. Capital, 
£5,000 in 4,433 £1 preference and 1,134 10s. ordinary shares. 
O: eet : to adopt an agreement with the Mevagissey Electric Lighting 
Со. and J. Kemble liquidator) for the acquisition of the assets and 
undertaking of said old company. Minimum cash subscription, 10 per 
veut, of shares otfered to public. 

Cordoba (Argentine) Electric Tramways Construction Co.— 
Registered Feb. 12. Capital, £50,000 in £1 shares. Objects: to 
construct. lease, or otherwise acquire, equip, repair, maintain and 
work railways, tramways, light railways, and electrical and other 
works, etc. No initial public issue. Office: 2, Broad-street- 
place, Е.С, 

Liens Registered. 


Geneva Tramways Со. (1906), Limited, London, E.C.—Trust 
deed reanstered Jan. 28 for securing а series of £300,000 4 per cent. 
debentures. Trustees : London Trust Co. Secured by a tirst charge 
өп 49,310 shares of 100fr. each, 30,000 shares of 500fr. enen, aud 12,000 
tuunders certificates of La Compagnie. Genevoise des Tramways Elec- 
triques; also on any property from time to time representing the 
same or attributable thereto, 

Mewcastle-upon-Tyne Electric Supply Co., Limited.—Lien 
resistered Feb. 7 for £127,500 44 per cent. second mortgage deben- 
ture, part of an authorised issue amounting to £250,000. No 
tristers, Secured by a second floating charge on the undertaking and 
м. the property, present and future, including the uncalled capital 
for the time being, subject to £250,000 4 per cent. first mortgage 
debentures, 

Hunslet Electrical Pottery Co., Limited, Hunslet, Leeds.— 
Lien registered Feb. 9 for £3,000 5 per cent. debeutures. No 
trustees. Secured on the business and assets, 

Brouhot Motor Co. of Great Britain, Limited, London, W.— 
Lien registered Feb. 6, for £4,500 5 per cent. debentures. No 
trustees. Secured on the undertaking and all the other assests, 
present and future. 

Pataling Rubber Estates Syndicate, Limited, London, E.C.— 
Lien registered Feb. 7 for £2,500 5 per cent. debentures, part of 
£5.00 authorised. No trustees. Secured on the assets, present and 
future. 


Premium Pupil, Bedford Corporation electricity works. Par- 
r Патч from the Borough Electrical Engineer. 

Electrical Engineer, Partick. Applications by March 6. See 
діл егисте. 

Switchboard Attendant, Middlesbrough Corporation Electricity 
Works. Salary, 27s. per week. Applications to the Borough 
L. tial Engineer, 

Test-Room Assistant. Salary to commence, 228. 64. per week. 
Азр. stions te Engineer and Manager, Electricity Works, 27, Osborn- 
street, E., by Feb. 27. See advertisement. 

Switchboard Attendant in a London station. 
No. 89, Electrical Engineer Otice. See advertisement. 

Pupil high- tension generating station. Хо salarv. 
Bey No. K 62. Electrical Engineer Otlice. See advertisement, 


Apply, Box 


Ар ly, 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Huesca (Spam. The Drainage Board invite tenders for an 
eiectne installation worked by water power. Tenders by March 14. 

St. Marylebone.—The Corporation invite tenders for the annual 
хоруу of stores for the electricity department. Tenders hy March 13. 

Sheffield. The Corporation Electricity Department invite tenders 
fr the supply of alternating-current regulators. Tenders by March 21. 

Madrid. —The Pullie Works Department invite tenders for the con- 
etraction, maintenance, and working of electric tramway at Baeza. 
Teuders by Marsh 16. 

Sheffield. —The Corporation invite tenders for the construction of 
water storage reservoir, valves, screens, ete., for the electricity supply 
departiueot. Tenders by March 4. 

Palham.—The Borough Council invite tenders for the supply ot 
кепегз] and electrical stores. Tenders to the Town Clerk by 4 p.m. 
en Feb. 77. Nee advertisement in last issue. 

LEford.—The Corporation invite tenders for the supply of feeder 
tester and switchboard for the electricity department. Particulars 
from the Electrical Engineer. Tenders by Feb. 26. 

Shorediteh. — The Borough Council invite tenders for the supply 
of stores and materiala for one year. Tenders to the Town Clerk by 
S pov. on March 10. See advertisement in last issue. 


Whitehaven.—The Town Council invite tenders for the supply of 
stores, including water and electric fittings, glass, ete.; electric plow 
lamps. Tenders to the Town Clerk by 10 a.m. on Feb. 25. 

Glasgow. The Corporation invite tenders for the supply and erec- 
tion of steam turbo-alternators with condensing plant. Tenders to 
the Town Clerk by 10 a.m. on March 25. See advertisement. 

Copenhagen.—The Corporation invite tenders for two three-phase 
steam-turbine alternators. Particnlars from 30, Kroner Elektrisk 
Station, Gothersgade 30, Copenhagen. Tenders by March 18. 

Battersea.—The Borough Council invite tenders for the annual 
supply of stores for the electricity department. Tenders to the Town 
Clerk by 5 p.m. on March 5. See advertisement in lust issue. 

Swindon.— Te Corporation invite tenders for the annual supply of 
stores for the tramways and electricity department. Particulars from 
Mr. T. Medcalf, mamager. Tenders to the Town Clerk by noon on 
March 11. 

Madrid. The Post and Telegraph Department invite tenders for 
the supply of porcelain insulators, Deposit 5 per cent. Particulars 
from the Director of Post and Telegruphs, Carretas 10, Madrid. 
Tenders by March 14. 

Aberdeen.—The Corporation invite tenders for the supply and 
delivery of one surface condenser, together with air- pump. Ui beep 
etc. Tenders to the City Electrical and Tramway Engineer by noon 
on March 19. See advertisement. 

Gravesond.— The Town Council invite tenders for the annual 
supply of engine-room stores, meter boards, oilman’s sundries, lamp 
stores, carbons, smal] coal, meters and demand indicators, glass ware, 
Tenders to the Town Clerk by March 2. 

Manchester. —The Tramways Committee of the Corporation invite 
tenders for the supply of stores. Tenders to the Chairman of the 
Tramways Committee, 55, Piccadilly, Manchester, by 5 p.m. on 
Feb. 25. See advertisement in last issue. 

Dublin. — lie Corporation. Electricity Department invite tenders 
for one steam turbine alternating-current geuerating set, complete witli 
plant, switchboards, and connections, ete., also erection. Particulars 
from the City Electrical Engineer. Tenders by Feb. 28. 

Stockport.—The Tramways Committee invite tenders for the 
supply of five double-deck top-covered cars, single-truck type, complete 
with electrical equipment for overhead traction. Tenders to the Chair, 
man of the Tramways Committee by 12 noon on Feb. 25. 

Handsworth (near Birmingham).—The Urban District Council 
invite tenders for the supply, delivery, and erection of the following 
plant at their electric power station: (Contract No. 17) switchboard 
extension and equaliser booster. Tenders by гооп on March 7. 

Leeds.—The Tramways Committee invite tenders for the supply of 
material during year ending March. 31, 1908, including bolts, nuts, 
washers, and electrical sundries. Particulars from Mr. J. B. Hamilton, 

eneral manager, Tramways Offices, Leeds, Tenders to the Town 

Легк by March 6. 

Barrow-in-Furness.—The Corporation invite tenders for the 
supply of (1) coal; (2) oils, enyine-room stores, tools, ironmongery, 
etc. ; (3) electrical stores, required at the electricity works during vear 
ending March 31, 1908. Tenders to Mr. C. F. Preston, town clerk, 
by 12 noon on March 4. 

Sunderland.—The Corporation invite tenders for the supply and 
execution of the following works, for the Electricity Department : 
(Section A) buildings and chimney shaft; (B) three-phase turbo- 
generator, condensing plant, und cooling towers; (C) water-tube 
boilers, economis ers, pipework, and induced-draught fan. Tenders to 
the Chairman of the Electricity and Lighting Committee by 12 noon 
on March 1. 

Cairo.— The Journal Offcicl states that tenders will be received for 
the installation of electric light at Korimat and Elessi pumping 
stations, East Giza province. Tenders must be submitted on stamped 
paper, aud addressed to the Chief of Administrative Service in a 
sealed envelope bearing the inscription “ Tender for Electric Light 
Installation at Korimat and Elessi four Stations," Tenders will be 
received up to 10 a.m. on March 16. 


RESULTS OF TENDERS. 


Belfast. — Messrs. Babcock and Wilcox have secured the tender for 
the new boilers for the Corporation's electrical works for the sum of 
£7,126. 

West Ham.—The quotation of S. Stone and Co.. 76, Finsbury- 
pavement, E.C., has been accepted for the supply of 200 steel tyres 
for the tramways department at 26s. 10d. each. 

Bradford.—The Hospital Committee of the Bradford Board of 
Guardians have recommended the acceptance of the tender of A. E. 
Dean. of London, for supplying and fixing a complete Rontgen-ray 
installation at £134. 10s. 

Belfast.— The Corporation have approved the recommendation of 
the Tramways and Electricity Committee to accept the tender of 
Willans and Robinson for two 1,000-kw. turbo-dynamos at £14,956 
and for condensing plant at £3,191. 9s. 

Yarmouth.—I[n connection with the construction of the Caister 
tramway extension the following tenders have been accepted : Walter 
Scott, Limited, for 225 tons steel rails, £1,462; Thermit, Limited. 
for joints estimated at £400 (more or less), subject to the approval of 
the Board of Trade being obtained ; British Electric Equipment Co., 
for poles and overhead equipment, £1,612; Brush Electrical 
Engineering Co., for four cars, with garden seats and opening sashes, 
at £520 per car. 

Bermondsey.—The Electricity and Street-Lighting Committee 
have received the following tenders for the supply of (1) 220 yards 
00 sq. in. single cable and 2 110 yards % 5. W. G. three core cable: 
Johuson and Phillips (1) £29. $s. 8d., and 2) £7. 8s. 10d. (recom: 
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mended for acceptance): British Insulated and Helsby Cables, 
Limited (1) £25. 8s., and (2) £7. 5s.; Callender's Cable and Construc- 
tion Co. (1) £26. 1s. 2d.. and (2) £7. 8s. 10d.; W. T. Glover and Co. 
(1) £26. 1s. 2d.. and (2) $7. 8s. 10d.; Siemens Bros. and Co. (1) 
£26. 1s. 2d. and (2) £7. 8s. 10d.: St. Helens Cable and Rubber Co. 
(1) £26. 1s. 2d., and (2) £7. 8s. 10d. All less 2) per cent., except 
B. I. and H. C., whose prices are net. 

Londen.— The London County Council have received the following 
tenders for the manufacture, delivery, and erection of induction motor- 
generators, ete., required for the tramway sub-stations at Shoreditch, 
Islington. Holloway, Stockwell, and Tooting : 


General Electric Co., Birminguaan . —E £25,552 0 0 
J. H. Holmes und Co., Newcastle-on-Tyne ............... 24.972 15 0 
British Electric Plant Co., Alloa ........................... 25,178 5 0 
Electric Construction Co., Wolverhampton ............... 26,5060 0 0 
British Westinghouse Electric and Manufacturing Co., 
Fehr,, 26.990 8 0 
British Thomson- Houston Co., London  .................. 28,991 0 0 
Siemens Bros. Dynamo Works, London .................. 50,402 5 0 
Mather and Platt, Manchester 50,945 0 0 
Diek, Kerr, and Co., London . 351,162 10 0 
Johnson and Phillips, London eee. 34,191 0 0 


* Recommended for acceptance. 


BUSINESS NOTES. 


TRACTION. 


Gosport.-—The Gosport electric tramway system has been extended 
to Lee-on-the-Solent. 

York.—The York City Council met on Monday to consider the 
tramways question, and decided to purchase the existing horse-car 
system for £11,000. 

Ashton.—The Town Council have approved of an arrangement 
being made with Manchester relative to the inter-running of cars 
between Ashton and Manchester. 

Walthamstow.— Owing to ouly a single track having been laid in 
Hoe-street and Forest-road, the District Council has found itself 
obliged to spend an additional £1,800 on doubling the tracks through- 
out a great portion of those thoroughfares, 

Walsall —The tramways account shows a net protit for 1906 of 
£4,389, as against £3,893 for the previous year. The whole of the 
profit has been transferred to the reserve fund, as in the two previous 
years, so as to meet any emergency that might arise. 


Dudley (Worcestershire).— The Dudley Town Council held a 
meeting last week in reference to the decision in the Court of Appeal 
as to the price which should be paid by the Corporation for the 
Netherton line, and decided to carry the case to the House of Lords. 
The cost of purchase has by this decision been raised £16,000. 

Middlesex.—We understand that within a short time the engineer 
of the Middlesex County Council will invite tenders for the construc- 
tion of a light railway from North Finchley to Cricklewood, viv the 
Regent’s Park-road and Cricklewood-lane, the necessary widenings 
having practically been arranged. This line will be an important link 
in the county system. 

Trafic Receipts.—The receipts from the Geneva tramways for 
the month of January, 1907. amounted to £9,740, being an increase of 
£1,444 on 1906. For the fortnight ended Feb. 15 the Madras electric 
tramways earned Rs.16,548, as against Rs. 14, 858 for the corresponding 
period of 1906, the increase representing 11°6 per cent. The gross 
receipts from Jan. 1 of this year have been Ks.51,426, as against 
Rs. 50.119 for 1906. 

Barrhoad-Thornliebank.--lt is reported that the Paisley and 
District Co. propose to extend their line from the terminus at Barr- 
head to Thornliebank, and that the necessary provisional order asking 
parliamentary sanction is being prepared. The proposed new route is 
three miles in length, and if carried out would provide a direct con- 
nection between Paisley and Barrhead and the Rouken Glen, this, 
indeed, being the object of the undertaking. 

Dublin and Lucan Electric Railway.—Tlie report of the 
Dublin and Lucan Electric Railway Co. for the half-year ended 
Dec. 31, 1906, states that the gross receipts for the half-year 
are £3,320, being substantially similar in amount to those of the 
corresponding period of 1905. After providing for debenture interest 
there is an available balance of £1,119, out of which the directors 
recommend the usual half-yearly dividend on the 5 per cent. preference 
shares and that the balance of £644 he carried forward. 


Leeds.—The Rawdon and Yeadon Urban District Councils have 
asked the Leeds City Tramways Committee for an extension of the 
tramways from the existing terminus at Horsforth into their districts. 
A special committee of the Leeds Tramways Committee is dealing 
with the matter. Owing to the financial success of the Horstorth line, 
we understand there is a greater prospect of more favourable con- 
sideration of the question than in the past, and if tlie extension is 
agreed upon, the new scheme will probably embrace Guiseley ав the 
terininus. 

Halifax.—There is likely to be a loss on the current year's working 
of the tramways. For the nine months ended Dec. 31 the loss 
amounted to £1,001, aud as the time between then and March is not 
а good earning period for the tramways, it is probable that the deficit 
will be increased. The deficit may be ascribed to the loss of revenue 
during the tram strike, and also toa number of claims arising out of 
the fatal accident of last July having to be satistied. But for these 
exceptional and heavy costs the tramways undertaking, instead of a 
loss, would have yielded a good profit. 
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Gateshead-on-Tyne. — Mr. Philip Kirkup, manager for the Birtley 
Iron Co., has informed the secretary to the Wrekenton Local Tramway 
Extension Committee, with a view to arranging a scheme that will 
overgome the ditfieultv that at present prevents the trams crossing, 
that the company have in contemplation a scheme that will overcome 
the ditlieulty that at present prevents the trams crossing the com- 
pany’s line at Wrekenton that may meet the requirements of the Board 
of Trade. He will place the scheme before « deputation when they 
meet him in March. The Gateshead Council Tramway Committee have 
appointed a sub-committee to deal with the question. 

Hull.— Elie Hull Tramways Committee have decided to recommend 
that £15,000 be devoted out of the profits on the year's working of 
the tramways to the relief of the rates. The balance available was 
£23.862, as against £19.500 a year ago. On that occasion the rates 
benetited to the extent of £10,000. The estimates of expenditure tor 
the present year as presented to the committee are as follows: gene- 
ration, £8,942: maintenance, £22,105; traffic, £28,523; general, 
£11,643—the total being £71,213 (including £26,309 wages and 
salaries). The estimated receipts from fares is £120,539, from which 
total will be allowed interest £12.160, sinking tunds 59.527, con- 
tribution to district fund for proportion of street widenings, £2,527, 
and inland revenue £1,250, leaving a balance as stated of £25,862. 

London County CounolL—The London County Council have inti- 
mated their intention to proceed at an early date with the electrifica- 
tion, on the conduit system, of the Pentonville-road tramways from 
the Angel at Islington to Gray's-inn-road. On the presentation of the 
report of the Finance Committee at Tuesday's meeting of the Council 
several questions were asked with a view to the production of the 
report of the valuer in which he stated the value of the Council’s 
tramways as an asset to be £7,500,000. Lord Welby pointed out that 
considerable inconvenience might arise from the production of con- 
fidential reports made by the Council's officers. The chairman ruled 
that the report, being a private and contidential document. could not 
be discussed. The Highways Committee reported that the traffie 
receipts on the Council's tramways for the week ended Feb. 9 amounted 
to £25,560, against £22,863 in {һе corresponding week of the previous 
year. The total traffic receipts from April 1, 1906, to Feb. 9, 1907, 
were £1,176,597, compared with £1.173,528 in the same period of 
the preceding vear. 

Tramways and Light Railways Association.— The Ce 
Circular tor February of the Tramways and Light Railways Associa- 
tion contains references to light railway orders :a full report of two 
judgments in the appeals by the Blackpool and. Fleetwood Tramway 
Co. r. the Thornton Urban District Council, given December, 1905, 
and January, 1907, respectively ; a detailed reprint from the Board of 
Trade report on. tramways and light railways, and other matters of 
interest to the members of the association, Good progress, says the 
Circular, is being made by the two special committees appointed by 
the Tramways and Light Railways Association to go into the question 
об‘ brzkes, ete.," and “income tax assessment and rating“ respee- 
tively. The committee on ‘ brakes, etc., consists of the following 
members: the Hon. Arthur Stanley, M.P., and Mr. J. B. Hamilton 
(ex-otlicio Mr. W. Worby Beaumont, Major P. Cardew, R.E., Mr. 
A. N. Connett, Mr. A. L. C. Fell, Mr. К. J. Howley, Mr. A. H. Pott, 
Mr. Н. Sayers, Mr. 5. Sellon. The committee outlined the procedure 
they proposed to adopt, and conununicated this to the Municipal 
Tramways Association, inviting their co-operation, in accordance with 
the suggestion to that effect made by the Board of Trade. It is under- 
stood that the Executive Committee of the Municipal Tramways 
Association is considering the matter. 

Light Railways.—The Light Railway Commissioners have fixed 
the following local inquiries: Portsdown and Horndean Light Railway 
(Extension, at Cosham on Feb. 22; Clacton-on-Sea and St. Osyth 
Light Railway (Extension), at Clacton on Feb. 25; Mid-Suttolk Light 
Railway (Deviation), at Halesworth on Feb. 26; Maidstone Corpora- 
tion Light Railway (Extension No. 2), at Maidstone on March 1. The 
Commissioners held an inquiry at Leeds on Jan. 30 respecting the East 
and West Yorkshire Union Railway (Additional Powers) Order. The 
application was rejected. The Commissioners sat at Colwyn Вау on 
Jan. 51, and approved the application for the Llandudno and Colwyn 
Вау Light Railway (Extension and Amendment) Order. The Board 
of Trade have recently contirmed the undermentioned orders made by 
the Light Railway Commissioners: Warrington and Northwich Light 
Railways (Extension of Time) Order, 1907, amending the Warrington 
and Northwich Light Kailways Order, 1903; County of Middlesex 
Light Railways (Extension and Lands) Order, 1907, authorising the 
construction of a light railway in the par'sh of Wembley, in the county 
of Middlesex (being an extension of the light railways authorised by 
the County of Middlesex Light Railways Order, 1903), and the taking 
of lands for widening roads on which the said light railways will be 
laid in the parishes of Hendon, of Southgate, and of Edmonton, in the 
said county. 

Tramway Brakes.—Mr. Leonard Johnson, general manager of 
the Gloucester Light Railways, read a paper on ** Brake Mechanism in 
Relation to Electric Tramways ” before the Gloucestershire Engineer- 
ing Society last week. He said the problein of brakes would le 
immensely simplified if the coctticient of friction between the brake 
blocks and the wheels would remain constant throughout the opera- 
tion of braking. The chief points of a brake should be simplicity of 
operation, the rapidity with which the brake can be applied in an 
emergency, the time taken for the application to become etlective. 
simplicity and strength of working parts, and hence the cost of main- 
tenance, and, most important of all, the reliability of the brake under 
all conditions. The Gloucester cars have the ordinary hand brakes, which 
Mr. Johnston thought on a flut system like Gloucester are ample Jer 
ordinary service requirements, and the graduate electrie rlieostatie 
brake. As an emergency brake the latter is extremely ettective, and 
its success in this direction is largely due to to the fact that the driver 
has not to think what to do. e already has his hand on the con 
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го ее handle, and when the emergency arises he instinctively turns 
the handle in the reverse direction. The moral whieh lie drew from 
the Swindon, Highgate, and Halifax. accidents last уеаг was that, 
however perfect the brakes were, the human element was not to be 
de ge nde upon. 

Bahia. — Tl Bank of Scotland is authorised to receive subscriptions 
for 2549 40011. £560.880) of 5 per cent. 50-vear first- mort guge gold 
tentures of the Bahia Tramway, Light, and Power Co. at the price of 
9) percent. A full half-vear’s coupon will be paid on May 1 next. 
Tae Sunn was organised, the prospectus states, with the object of 
acquiring, constructing, and developing tramways, and of supplying 
gas, „etre light, and power in the city of Bahia and the surrounding 
tete. Bahia, the capital of the State of Bahia, is a city of about 
235.000 inhabitants. The Bahia Co. has purchased the Carris 
biectncoe tramway undertaking. It operates the tramway lines in the 
lower or business portion of the city of Bahia, along the water-front, 
wharves, warehouses, and through the shopping centre to the suburb 
of Паре. The concession runs until 1973, and is exclusive for a 
rone of 500m. on each side of its lines. The tramway lines in opera. 
tion consist of over 15 miles of track operated by electric traction. 


The company has also acquired a majority of the bonds and shares of 


the Cie. d Ev lairage de Bahia, and a sufficient amount of the Bahia 
Со. „ debentures has been set aside to acquire the balance on the same 
terms. The Cie. d' Eclairage de Bahia has the exclusive right to 
manufacture and sell gas and to distribute electric light and power in 
the city and suburbs, and has the contract for the supply of public 
and private lighting until the termination of the concession in 1950. 


Glasgow.—The Tramways Committee of the Glasgow Corporation 
have had before them a report by the general manager recommending 
additions to the plant at Pinkston power station. Mr. Dalrymple 
states that by this time next year the department will be operating 
over 700 cars. When the Pinkston building was erected in 1900 pro- 
ron was made for additional plant. No extension of the building 
. l. therefore, be required for the additional plaut which he suggests 
should be installed. Не is of opinion that the committee should 
pow advertise for tenders for two turbo-alternator sets of not less than 
300 kw. capacity each, and that one of the sets should be installed 
а: the earliest possible moment. The second set could be erected after 
tke rət set is in working order. Tenders could at the same time be 
asked for the necessary boilers, economisers, pumps, and other 
апт!!1агу plant. As (һе engineering staff of the department are quite 
capable of seeing this work carried through, he suggests that they be 
entrusted with the preparation of the necessary specifications, and 
that the work be carried out under their direction. Mr. Dalrymple 
n ates that the total cost of additional plant required will be about 
£.55.0€0. The committee recommend that the suggestions be approved 
of. The committee have again had under consideration the proposals 
by the Town Council of Rutherglen with reference to the tramways 
already in that burgh and the new tramways in Stonelaw-road, for 
whieh the Corporation are applying for parliamentary authority. 
Ti. ex meommend that the Corporation should make certain objections, 


Electric Train Disaster in Amerioa.—A serious accident 
cecurred last Sunday night on the Haarlem division of the New York 
Central Railroad. A train with an electric engine was making its 
ud trip on the new electric system which has been installed. It 
моц of five coaches. When near a curve in the Bronx district, 
oti the road to Brewster, one car jumped the rails, and fell over the 
emitankment clear of the track. It pulled three other cars with it, 
and the couplings remaining connected the whole four cara were 
dragged by the engine for a considerable distance. The cara. are 
пену built, and unadapted foi such a speed, зо there was very little 
resistance to the fearful strain placed upon them, especially as there was 
a copsideralle drop towards the street at the point where the accident 
occurred. The track being disturbed by the dragging cars, the electric 
rai] was dislodged, and one end of the live rail was driven through a 
ear, seriously injuring everyone therein. It was dark on the line by 
that time, aud the work of rescue was most difficult. The wreckage 
quickly caught fire. Eve witnesses who saw the disaster from the 
windows of houses say that before the cars left the line their attention 
was drawn to the train by a tremendous shower of electric sparks 
underneath it, apparently enveloping the train in Hames. The line 
carves sLarply, aud not until the last car was turning the curve did 
t.e accident occur, The motorman of the wrecked train is reported 
t: have made a statement tu the coroner, in which he estimates that 
the train was runuing at a specd of 70 miles an hour, in accordance 
with the time-table. He believes that the rear coach was the first to 
wave the line, and that it pulled the others otf. 

Belfast.—The Cavehill and Whitewell Tramways Bill came before 
Mr. Campion, one of the examiners of the House of Commons, last 
week on the question of compliance with Standing Orders. On behalf 
ef the Belfast Corporation, who had memorialised against certain of 
the provisions, it was explained that the Corporation traniway lines 
tern inated at a peint near to where the promoters’ tramline ended. 
Une жаз а double line, and the other was a single line. There was 
s'autely no physical connection between the two, and the first objec- 
ten was that the powers of the Bill could not be exercised because of 
the Litus between the two. The objection imposed by the Bill to 
o . t the two lines in Antrim-road, therefore, could not be given 
rfet to without the construction of а new tramway to join the two 
existing tran wars—the one in the hands ot the Corporation, the other 
n tle hinda of the company. That made the Bill a second-class Bill, 
sud there should have been plans and specifications deposited in 
reference to it. The examiner said he did not think the Bill was a 
w ond elass Bill, and he over-ruled the objection. The examiner 
eaetained the objection that while there was an obligation on the 
Corporation to relay the tramway, the notice was silent as to whether 
the memorialists were to do so at their own cost; also the further 
etiection that the notice did not con.ply with Standing Orders in not 
specifying whether the work was to be carried out under the supere 
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intendence of the engineer of the company or the Corporation. 
Various other objections were considered, and the Bill will in due 
course come before the Standing Orders Committee for consideration as 
to whether Standing Orders may be dispensed with. 

Cardiff.—In a report to the Electric Lighting and Tramways Com. 
mittee the city treasurer called attention to the question of deprecia- 
tion, and said the tramways capital expenditure at present was 
upwards of £750,000, including £86 000 spent on plant installed at 
Roath for lighting purposes, whilst the reserve fund in hand only 
amounted to £6,721. The amount of loans sanctioned, extending 
over periods of from 15 to 60 years, was £732,743. The expenditure 
on the track was covered by loans sanctioned for 30 years. It was 
generally admitted that the tramlines would have to be entirely 
replaced in 15 years from their construction, That being во, it 
followed that the provisions for sinking fund was inadequate, and a 
further sum өш. be set aside to provide for renewing the track 
when it became necessary. In his opinion, provision should he made 
every year to meet the ditlerence between the sinking fund contributions 
and the depreciation based on the life of the track and unless some such 
step was taken the Council would, at the end of about 10 vears hence. 
have to meet the difficulty of providing an entirely new track whilst 
having only partly re aid the original borrowing. The city engineer 
had calculated that the cost of reconstruction would be £4,000 per 
mile of single track, and, on a basis of 30 miles of track, this would 
nean a cost of £120,000. A loan of this amount, repavable in 
30 years at 3 per cent., would have in its sinking fund at the end of 
15 years £46,912, leaving £73.088 of the loan still to be paid otl. 
Tuking into account the reserve fund at present in. hand, there 
remained a deficiency of £65,567 to be met at the end of 10 vears 
hence, which could only be provided for by placing aside for invest- 
ment, accumulating at 34 per cent. per annum, the sum of £5,402 
annually either out of tramways revenue or city rates. He, therefore, 
recommended that the sum of £5,500 be provided as a first instalment 
in the ensuing year ending March, 1908. A joint report is to be 
presented by Mr. Harpur (city engineer), Mr. A. Ellis (electrical 
engineer), and the city treasurer (Mr. Allcock). 


LIGHTING AND GENERAL 


Kottering.— Application is to be made for sanction to borrow 
22. 250 for electricity purposes. 

St. Pancras.—The London County Council have agreed to lend the 
Borough Council £12,723 for electric lighting. 


London Power Bills.—The 5 ot the London and District 
Electric Power Bill have decided to drop the measure. 


Stoke Newington.—The Council have decided to have the town 
hall lighted by electricity at an estimated cost of £194, 


Oban. —The Town Council have ordered 500 yards of cable for use 
in connection with the strect-lizhting at an estimated cost of £56. 


Tyrone.—The Management Committee of the county hospital have 
decided to install the electic light in the hospital at a cost of £500. 


Halifax.—The electricity work up to Dec. 31 showed a profit of 
£1,666, and this is expected to be doubled before the aud of the 
municipal year. 

Radcliffe.—The District Council have referred the question of 
installing additional plant in the electricity works to a sub-committee 
for full consideration. 

Stalybridge.—A Local Government Board inquiry will be held on 
Feb. 27 into the Council’s application for sanction toa loan of £59,900 
for electricity purposes, 

Bermondsey.—The Finance Committee have recommended that 
application be made to the London County Council for a loan of £1,000 
for the purchase of electricity meters. 

Walthamstow.—An inquiry will be held on Match 1 into the 
application of the Urban District Council for sanction to borrow 
£16,775 for an electric generating station. 

Oxford Electric Co.—The directors of the company lave recom- 
mended a dividend of 7 per cent. on the ordinary share capital, aud a 
dividend on the preference share capital of 5 per cent. 

Shrewsbury.—At the last Town Council meeting the Electric 
Lighting Committee reported that the trade units sold during the 
year showed an increase of 17,513 units compared with 1905. 

Carmarthen.—The Town Council propose considering next week a 
report of Messrs. Medhurst and Lloyd on the proposals of Messrs. J. B. 
Saunders and Co., of Cardiff, to undertake the electric lighting of the 
town, 

Liquidation. — According to the London Gazette, the General Inter- 
national Wireless Telegraph and Telephone Co. has been wound up, 
and Mr. W. H. Dove, 110, Cannon-street, London, appointed 
liquidator. 

New Showrooms.—Messrs. Н. W. Sambidge and Son have 
opened new showrooms at 574, Holborn-viaduct, with a selection of 
their latest patterns in gas and electric fittings, kerb suites, cake stands, 
fire screens, ete. 

Partnership. — The London Gazette announces that the partnership 
between W. W. Norman and S. Gillitt, carrying on business as clec- 
trical engineers at 91, Pilgrim-street, Neweastle-on-Tyne, has been 
dissolved by mutual consent. 

Calcutta. — The number of units delivered to consumers оп the 
Calcutta Electrie Supply Corporation's maius during the four weeks 
ended Jan. 25, 1907, were 541.205, compared with 274,123 units in the 
corresponding four weeks of 1906. 

St. Marylebone. — At last week's meeting 
Council the Electric Supply Committee reporte 


of the Borough 
that £21.475 had 
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been paid as commission to Mr. Wright, consulting engineer, since 
the Council had undertaken the supply. 


Weymouth.—The Local Government Board have held an inquiry 
into the application of the Town Council for sanction to borrow 
£10,130 for the purpose of electric light works extension. There was 
considerable opposition to the application. 


W. T. Henley's Telegraph Works Co.—Sulject to audit, the 
directors of this company recommend a divideud on the ordinary 
shares of 15 per cent. (less income tax) for the year ending Dec. 31, 
1906, less the interim dividend of 5 per cent. paid ou Sept. 1 last. 


New Cable between New York and Havana.—The annual 
report of the Mackay companies announces that a new cable will be 
laid between New York and Havana, permission having been obtained 
from the Amcrican Governor of Cuba and the provisional Government. 


Norwich.—The City Council have decided to apply for power to 
borrow £25,000 for the provision of mains, services, meters, engine 
and dynamo, two boilers and steam-pipe, mechanical stokers, feed 
pumps, and feeder booster in connection with the electricity depart- 
ment. 


Magneto-Telephones.—The Electrical Engineering and Main. 
tenance Co. have recently carried out a system of magneto inter- 
communication telephones throughout the Mill Hill Schools. lead- 
covered paper-insulated cables being run on poles connecting the 
various out-buildings. 

Fulham. —The Fulham [Electric Joinery Works, Fulham-road, were 
early on the morning of the 19th the scene of a destructive tire. The 
outbreak originated in a building 60ft. by 40ft., in which was 
machinery of considerable value. The damage is stated to be 
between £800 and £900. 

+ irmingham.—The Birmingham Electric Supply Committee have 
under consideration the draft of a report to be shortly submitted to 
the City Council, and it is understood that the report will embody a 
recommendation that the committee should be authorised to borrow a 
further sum of £70,000 or £80,000 chietly for the purpose of laying 
additional service mains. 

Cryselco, Limited.—In order to cope with the ever-increasing 
demand for ‘*Cryseleo” lamps, Cryseleo, Limited, have found it 
necessary to again add to their plant, and have placed an order with 
Messrs. Crossley Bros. for a 150-h. p. gas-engine and a 200-h. p. suction 
gas plant. This is in addition to the 100-h.p. Crossley engine and 
plaut installed in 1905, their plant now totalling over 300 b. h. p. 


Walsall.— At the last necting of the Council the Electricity Com- 
mittee reported a net profit of £703, aud Alderman W. Brownhill, in 
proposing the adoption of the report, which recommended that the 
amount, after paying olf a previous deficit. be carried to a reserve 
fund, mentioned that there was a capital of £100,000 invested in 
the electricity undertaking, and the profit obtained was equal to 
572 per cent. 

Mexican Light and Power Co.—The directors of the Mexican 
Light and Power Co., of Montreal, in their report for the vear 1906 
state that during that period the gross earnings were 3,854,194dol., 
and the operating expenses were 1,476,975, so that the net earnings 
were 2,577. 219dol. Mexican currency, or 1,183,609dol. gold. Of this 
amount 113,525dol. was applied to maintenance of plants and the 
balance of 1,075,286dol. carried forward. 


Mica Patents.—In connection with the alleged infringements of 
the Mica Insulator Co.'s patents, we are iuformed that on the 13th 
inst. an order was made by the Court in the action of the Mica 
Insulator Со, v, Geo. Schultz and Co. that the раі ез be at liberty 
to discontinue the same, with cost to be taxed and paid by the 
plaintiffs, and no further action to be brought, The action has thus 
been finally disposed of in favour of Messrs. Schultz. 


Aberdeen.—Lord Provost Sir Alexander Lyon, Treasurer Мей, and 
Councillor W. Allan have been appointed to represent the Aberdeen 
Town Council on the deputation to the Postmaster-General with 
reference to the extension of the underground telegraph cable to 
Aberdeen. Ex-Lord Provost Mearns, Mr. C. A. Lindsay, and Mr. 
John Mortimer will represent the Harbour Board ; and it is expected 
that the chamber of commerce will also be represented. 


Wishaw.—The burgh of Wishaw electricity supply department 
have just received sanction from the Secretary for Scotland to borrow 
a further sum of £15,000, which brings their total borrowing powers 
to £28,000. The undertaking has only been running about 16 months, 
and there are conuected 290 consumers with a total of 14,000 8-c.p. 
lamps. It is pleasing also to find that the money was granted without 
any local inquiry. The plans and reports for the original scheme, also 
for the extensions, were drawn up by the burgh electrical engineer, 
Mr. E. F. Cox. 

Enfleld.— On Saturday afternoon the Enfield electricity works, 
erected by the North Metropolitan Electrical Power Distribution Co., 
were formally opened. Mr. David Weston, J.P., chairman of the 
District Council, presided at the function, at which a large represen- 
tative gathering of local commercial and private folk assembled. The 
company have already laid down 15 miles of mains, and now that the 
county electric tramway system is being brought along the main 
thoroughfare fron, London, Saturday's proceedings marked another 

tage in the development of this locality. 

Change of Address.— The Henry Wells Oil Co. inform us that, 
owing to the continued increase in their business, they have purchased 
and 1emoved to new works, at Imperial Oil works, Salford, Manchester, 
which are ten times the capacity of their old works, and which have 
heen equipped with new and complete modern plant for the production 
of the highest class of lubricants under most favourable conditions, 
There is no alteration in telegraphic address or telephone number. 
They wish it to be pointed out that they are not, and never have been, 
conuected with any other firm in Manchester, 


Chelsea Electricity Supply Co.—Tho directors recommend divi- 
dends for the half-year to Dec. 31, 1906, at the rate of 6 per cent. per 
annun on the preference share capital, and 44 per cent. per annum on 
the ordinary share capital of the company. making 6 per cent. and 
44 per cent. respectively for the year 1906, after paving debenture 
interest and placing £11,129 to depreciation fund, carrying forward 
£1,092, as against £916 in the previous year. The dividends will be 
payable on and after March 12, 1907. 


Italy.— It is stated in a British consular report that a factory has 
been erected in the Abruzzi, not far from the sources of the River 
Ticino, for the production of aluminium. The motive power for this 
factory is provided bv an electric station developing 12.000 h.p. by 
means of the water of the River Ticino joined with that of the River 
Pescara, which has beeu harnessed by means of another tunnel. This 
last provides the town of Aquila with electric light at a distance 
of 36 miles, and all the villages along its line to the northward, as 
well as the important towns of Chieti, Castellammare Adriatico, and 
Francavilla-on-Sea. 

Dartford. The report of the Electric Lighting and Tramways 
Committee to the Council contained the following paragraphs: `* The 
engineer reports as follows: Units generated during past four weeks— 
on traction load, 37,268 ; on lighting load, 46,494—83,762 ; corre- 
sponding period last vear (lighting only“, 40,296. Refuse destroyed 
during the past four weeks, 323 tons ; corresponding period last year, 
510 tons. Electrie Power Bills--Your committee have considered the 
provisions of the various Electric Power Bills affecting Darttord, and 
recommend that a petition be lodged against the London County 
Council (Electric Supply Bill), but that no further expense be incurred 
in connection with the opposition unless specially sanctioned by the 
Council." 

Stock Exchange.—The Stock Exchange Committee have appointed 
Feb. 27 a special settling day in Hampden Cloncurry Copper Mines 
further issue of 50,000 shares of £1 each, fully paid, Nos. 150,001 to 
200,000. The committee have also ordered Malacca Rubber Planta- 
tions’ 20.000 vendors’ 74 per cent. participating cumulative preference 
shares of £1 each, fully paid, Nos. 95,001 to 115,000, to be quoted iu 
the official list. Applications have been made to the Stock Exchange 
Comnittee to allow the following securities to be quoted in the 
official list: Anglo-Malay Rubber Co.'s further issue of 10.000 shares 
of £1 each, 12s. 6d. paid, Nos 140.001 to 150,000 ; National Tele- 
phone Co.'s further issue of £500,000 deferred stock; and Rosario 
Electrie Co.'s 15,000 6 per cent. cumulative second preference shares 
of £5 each. 


Leek.—A new plant, consisting of a gas-engine coupled to a multi- 
pole dynamo, which has been installed at the Leek electricity works 
was formally started on Thursday, the 14th inst. The engine is 
220 b. h. P. of the four-cylinder type, throttle governed, and lubricated 
by a con plete systein of forced lubrication. The speed is 250 r. p. m. 
It was designed and constructed by the Campbell Engineering Co., of 
Halifax. The dynamo is of 135 kw. capacity, shunt wound, and the 
armature is coupled direct to the engine shaft. The design is similar 
to those already installed in connection with the original scheme, and 
which have given entire satisfaction since the commencement of the 
supply in 1904. It was manufactured by the Industrial. Engineering 
Co., of Hyde, who were contractors for the entire installation, the 
contract price of which was £1,899. 

Neath.— At the last meeting of the Electric Lighting Sub- Committee 
of the Rural District Council information was received that the South 
Wales Power Distribution Co. was about to undergo reconstruction. 
This reconstruction, it was stated, means a great deal to the Neath 
District Council, who have completed their local system for lighting 
the district, a system which, however, is dependent upon the company 
for power. The inability of the company to carry out this work would 
be fraught with most serious results, for the Council have expended 
£20,000 on their scheme. The only alternative would be the erection 
of а local power station at a cost of about £7,000. The agreement 
between the Neath Council and the company will now hold good, and 
power will be supplied for 1gd. per unit. which will be sold at 4d. per 
unit. The price of gas is 3s. per 1,000. The Council are looking 
forward to a substantial profit from private consumers, and vigorous 
canvassiug is proceeding. 

Calendars. —lt might seem somewhat late in the day to send out 
calendars for 1907. but a good thing is always acceptable, and two 
calendars which we have just received will, we are sure, meet with a 
ready welcome. The calendar sent out by the D.P. Battery Co. has a 
handsome illustration depicting, in natural colours, the great wheels 
at their Lumford works, with supplemental steam plant, aggregating 
600 h.p., by which economical means the company are enabled to 
quote low prices for their manufactures. The calendar should prove of 
service to our readers, and at the same time draw their attention to 
the excellence of the batteries produced by the D.P. Battery Co.. 
which are used for public and private lighting by over 50 corporations 
and most of the leading contractors. The other calendar is from the 
General Electric Co., апа it is quite in keeping with the smart and 
attractive appearance of everything that issues from the company’s 
publication department, which is, perhaps, the best commendation 
that can be given to the calendar. It shows the chiefs of the different 
departments at their head office in Queen Victoria-street, E.C., and 
should be of service to their numerous clients. 


West Ham.—The Thames Ironworks Co. have informed the 
borough electrical engineer that they will probably require a 
large alternating-current supply in addition to their present direct- 
current, and as he considers the Silvertown mains will be the best to 
take this from (the present alternating-eurrent cable not being large 
enough), he is negotiating for a site for a small switch-house at the 
Crawford-strect depot. This will serve the purpose of a tee connectiou 
for the Thames Ironworks’ cable, and, what is more important, a discon- 
necting point for the Silvertown mains, Messrs, Gregson and Co, have 
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dental to change to electric power for driving their works. They 
prope to take 50 h.p. at present and 100 h.p. when their works are 
altered. The suppiv comes otf the Silvertown mains. 


Dundee. -The veneration and distribution of electricity. both for 
Dentin and power purposes, were capably explained. by Mr. W.J. 
Бака, eleetiical engineer, at a meeting held in the technical 
institute under the auspices of the Dundee Institute of Engineers, 
The iecturer dealt with his subject: in a very interesting wav, and by 
teans of а small motor and apparatus. illustrated. bis тона bya 
number ot evperinents Several diagrams were also shown on the 
ren. рекпи of electricity ns a means of obtaining power, 
Mr. Black hall expressed preference for the electric motor as compared 
With gas and steam engines, stating that the motor practically required 
no attention. At the close һе was heartily thanked, Mr. David 


Scott, the president, presided, and there was a good attendance of 


тиеп bers, 

Coventry.—The City Council decided on Tuesday to oppose. the 
I.. st. shire and Warwickshire Electric Power Bill, 1907. Alderman 
West, chairman of the Electric Light Committee, said the electricity 
department wished to be placed in the same position as the gas 
department. and be able to supply people on the confines of the city 
Moth electriity when they wished it. The Leicestershire and Warwick- 
ahire Electrie Power Co. was established a few years ago with the 
otost of supplying the two counties. Coventiv was fortunately 
evloded from its operations, The company were now seeking 
portet parliamentary powers with the idea of supplying ele tricity to 
ерсе qm oa larger district. 
opinion that it was only right and proper that the Corporation should 
*pprly electicity to persons who were just within their own boundary 
uf they so wished it. 


Hanley. Тһе electrical engineer reports that in the month of 


January, 1907, an equivalent. of 133 lamps were connected. on the 
prenne з of new lighting consumers, and 195 lamps were connected as 
ettensions to existing lighting consumers, and that опе 2-h.p. motor 
and one mediator had been fined on the premises of new power and 
heating consumers respectively, the commission payable to the cAn- 
er for the month being £3. 73. Messrs. G. Howson and Sons have 
tern permitted to take stean' for heating purposes from the electricity 
works bouers at the works upon an agreement for not less than seven 
years, the pipes te be laid aud maintained by, and necessary. way- 
waves to be obtained by, Messrs. Howson, and they pay for same as 
monstmed at a price to be hereafter fixed. bnt not less than one giving 
tive Ame proportional protit us is obtained from a supply of electricity 
under the same conditions. 

Govan.—T« minutes submitted to the meeting of the Govan Town 
C nci on Menday showed that a special meeting had been held on 
Jan. 14, atter one month's notice as required by the Electric Lighting 
А1 1822, for the purpose of resolving. if so agreed, to make applica 
tien fora provisional order for authority to supply electricity for any 
polac amd private purposes within the landward portion of the 
parish of Govan, west of the burgh and south of the River Clyde. At 
* A tue ting it was moved and unannnously agreed that the provost, 
mi anstrates, and Town Council of the burgh of Govan, being the local 
2 . ritx within the said burgh under the Electric Lighting Act, 
1552. and amending Acts, 1888 and 1890, hereby resolve to make 
рр ation to the Beard of Trade for a provisional order for authority 
зир у electricity for any public ov private purposes within the 
. dw and portion of the parish of Govan, west of the burgh and south 
et the River Clyde, all in teris of the parliamentary notices published 


with regard thereto and relative documents required by the rules of 


ts Board of Trade to be lodged in respect of said application. 


Grimsby.— At the fast meeting of tlie Publie Lighting Committee 
Mr. W. A. Vignoles, electrical engineer, stated that during the past 
* en the units supplied for traction were 25,720, an increase com- 
paroi with last vear of 1,830 ; for public lighiting. 15,565. an increase 
: 2 197: tor the railway company, 15.884 ; апа tor private consumers, 
6.5 351, an increase of 6.055. During the past. few months а number 
баданы consumers had compiained of the unsteadiness of the light, 
Tics was caused by variation in pressure. due to the number of large 
motors connected to the mains, which made sudden demands for 
enemy and caused a reduction in the pressure until the attendant on 
to anit Hier was able to move the regulating switches, The same 
: h d, ty had been experienced in other towns and he found that they 
were onang automatic regulators, which could regulate the pressure 
эт. у pero cent, notwithstanding very large variations in the load. 
H- 7 епп the purchase of such regulating apparatus as used by 
the Shetheld Corporation, He estimated that the cost of the complete 
apparatus would be £275. The recommendation was adopted. 


Wisbech. —The Highways and Lighting Committee of the Corpora- 
Trem haye, m eenjunetion with a representative from the Natonal 
F. . tne Constrietion Co, inspected. the town with a view to deter- 

pa the position of the electric. street lamps, and have made the 
ü. „ n ocommendations te the Council: that 10 10-ampere are 
ante, at £12. N. per lamp, be lighted from one hour atter sunset to 
11 50 p.m. throaclont the whole vear ; after 11.50 the are standards 
tote шеф with two incandescent tantalum lamps, at £3 per pair, 
211 опе hour before sunrise. The report. gave the position of all 
these canes. and farther recommended that 15 pairs. of tantalum 
AT =. at LS por pur, be erected in Norfolk-street, Bim road, Lower 
and Pb rper Hul streets, and Nene quay. The tots] annual cost of all 
tease Camps would be; 10 are lamps with branch tantalum lamps at 
£15 N.. £152. 10». : 15 pairs of tantalum Lunps at £5 per pair, 
£-5—tetài £197. 104. The erection of the above mentioned electric 
wepe weud enable the Council to dispense with at least 44 incan- 
dew nt gas lamps, each costing £35. 10s. 441. per annum, or £154. 
l+- 5i. 

Dalkeith.— Tl. town clerk of Dalkeith has communicated with the 
manra tur the order fur the transferring to the Electric Supply Cor- 


The Electrie Light Committee were of 


poration of the agreement made between Messra, Crompton and Co., 
electrical engineers, and the Dalkeith burgh drawing attention to a 
clause in the order which will be laid before the present sesmon of 
Parliament, and asking an explanation for the inclusion of sueh a pro- 
vision, The section referred. to reads as tollows : © Notwithstanding 
anything in the Electrie Lighting Acts, 1832 and 1888. or in any order 
relating to any of the undertakings transferred by this order, 
a pason having a separate supply of energy shall not be entitled 
to шапа or. to continue to receive. Пош the company a 
supply of such energy dor any premises unless sueh persou has 
agreed with the company to pay to them such minimum annual 
sum as will give a reasonable return on the capital expenditure, 
and cover other standing charges incurred by them. in oder to meet 
the possible maximum demand of such person and the sum to be so 
paid shall be determined in default of agreement: by arbitration under 
the Eleetrie Lighting Act, 1882. Besides: Dalkeith, the towns of 
Dollar, Jedburgh. and Melrose are also embraced. in the order, and the 
town clerk of Dalkeith has been in communication with these other 
burghs on the subject of the clause. 


PROVISIONAL PATENTS, 1907. 


Fen. 11. 

3334. Improvements in or connected with sound signalling 
on street, road, or like electrically and other self. 
propelled vehicles or locomotives. John Taylor, 15, 
Water-street, Liverpool. 


3342. Improved holder for electric glow lamps. John Allert 
Gee, 52, Upper Jackson-street, lune, Manchester, 
3349. Improvements in electrio ignition spark plugs. Rankin 


Kennedy, 60, Norse-road, Scotstown, Glasgow, 

3354. Improvements in central-battery tolephone switchboard 
circuits, — John Alee Marshall, 44, Lausanne-road, 
Peckham, London. 

3380. Improvements in wireless tolegraphy. Lee de Forest, 
322, High Holborn, London. (ate applied. for under 
Patents Act, 1901, Feb. 14, 1906, being date of application 
iu United States.) (Complete specification. j 


3381. Improved  high-tenslon magneto -electric ignition 
apparatus. (Gustav Adolf Unterberg and Friedrich 
Helmle, trading as Enterberg und Неше, 322, High 
Holborn, London. (Complete specification.) 

3411. Improvements in eloctric current gonerators. Jos 
Erpelding, 55, Chancery-lane, London. 

3426. Improvements in telephone exchange apparatus. 


William Humphrey Wheatley, 40. Chancery-lane, London. 
(Claude D. Enochs, United States.) (Complete speciti- 
vation.) 

3439. Improvements in or relating to electrio switches. 
Alexander Edgar, sen., and Alexander Edgar, jun., 88, 
Grovelands-road, Reading. 

Fen. 12. 

10219 \/06. Improvements in translating systems for clectric 
telegraph. lsidor Kitsee, 18. FTulham-plac Paddington, 
london. (Date applied for under Rule 5 of the Patents 
Rules, 1905, May 2, 1906.) (Complete specification.) 

3437. Improvements in incandescent electric lamps. Medwin 
Caspar Clutterbuck, 61, Beaconstield-villas, Brighton, 

3462. Improvements in induction coils. Joseph Howard 
Chambers aud Peter Frederick Blaker Bennett, 257, 
Heneage-street, Birmingham. 

3505. Improved construction of appliances for producing 
electric light displays. lianna Nassvf Dakhyl and 
Antonio Galanti, 173, Fleet-street, London. 

3522. Improvements in and connected with the indication of 
the blowing of fuses in electrical distribution 
systems. Ferdinand Schultz, 18, Sonthampton- buildings, 
London. (ate applied. for under Patents Aet, 1901, 
Feb. 14, 1906, being date of application in Germany.) 
(Complete specification. j 

3543. Improvement in electric heating pads. Luclla Wood 
Shellhammer, 40, Chancery-lane, London. (Date applied 
for under Patents Act, 1901, April 2. 1906, being date of 
application in United States.) (Complete specification.) 

Fen. 13. 


3544. Improvements in electric meters. The British Thomson- 
Houston Company, Limited, 85. Cannon-street, London. 
(The General Electric Company, United States.) 

3564. Improvements in universal joints for electric light 


fittings and for other purposes. Charles Willmott, 
328, Colmore-row, Birmingham. 
3599. Improvements in telegraphony. George Morin, 53. 


Chaucery-lane, London. Complete specitication, ) 

3613. Improvements in automatic periodically opcrated 
electric switches. Johu Gunning, Birkbeck Bank- 
chambers, Southampton-buildings, London, 


3631. Improvements in fron electrode for accumulators with 
alkaline electrolyte and method for manufacturing 
same. Ernst Waldemar Jungner, 31, Bedford-street, Strand, 
London. hate applied tor under Patents Act. 1901, 
Feb. 14, 1906, being date of application in Sweden.) 
(Complete speciticution. ) 
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3633. Improvements in electric moters. The British Thomson- 


Houston Company, Limited, and Frank Holden, 85, 
Cannon-street, London. 
Fen. 14. 
13126\/06. Improvements in the manufacture of metal 


articles by electro-deposition. Sherard Osborn Cowper- 
Coles, 4, South-street, Finsbury, London. (Date applied for 
under Rule 5 of the Patents Rules, 1905, Dec. 5, 1906.) 

New or improved electrically-operated automatic fog- 
signalling apparatus for railways. John McGurk, 
3, Brown-strect, Market-street, Manchester. 


3639. 


3642. Automatic electrical and magnetic thermostatic 
regulator. William Henry Hann, 54, Northcote-avenue, 
Southall, Middlesex. 

3669. Combined electrical switch. Ernest Edward Bartlett and 


Charles Henry Otto Shanks, 22, Portinan-street, London. 

Method of producing electro-active cement-like sub- 
stances of iron and nickel hydrates for forming 
electrodes, and &ccumulators constructed with such 
electrodes. Ernst Waldemar Jungner, 31, Bedford- 
street, Strand, London. (Date applied for under Patents 
Act, 1901, Feb. 15, 1906, being date of application in 
Sweden.) (Complete specification.) 


Fen. 15. 

Improvements relating to cameras for produoing 
photographs by eleotro-chemical or the like means. 
Frederick Otto Trautmann, 37, Park-road, Loughborough, 
Leicestershire. 

Improvements in electrical generators for flour bleach- 
ing and subsidiary purposes. Frederick Henry Loring, 
7, Doughty-street, London. 

Improvements in bulbs, shades, globes, or the like for 
electric and other lamps, specially applicable for 
advertising purposes. William Crockatt Thorne, 6, 
Bank- street. Manchester. 

Improved method of and means for automatically 
equalising the power supplied to electric motors 
subjected to an intermittent load with the object of 
equalising the demand on the generating plant. 
The Lancashire Dynamo and Motor Company, Limited, 
Frank Greaves Warburton, and Alfred Heinrich Kelsall, 
54. Castle-street, Liverpool. 

Improvements in apparatus for controlling the supply 
of electrical energy from alternating-current electric 
generators or mains to alternating-current electric 
motors. Arthur Pemberton Wood, Robert Statlord 
McLeod, aud the Lancashire Dynamo and Motor Coru- 
pany, Limited, 34, Castle-street, Liverpool. 

Improvements in electrical connectors. 
Tucker, Sampson-road North, Birmingham. 


Improvements in and relating to guards or cages 
which are particularly applicable for use with 
incandescent electric lamps. James Bradford Brown. 
Arthur Brown, and Albert Gresty, 51, Deansgate-arcade, 
Manchester. (Complete specification.) 

Improvements in  oleotric vibrators and the like. 
Siemens Bros. and Co., Limited, Queen Anne's-chambers, 
Broadway, Westminster, London. (Siemens und Halske 
Akt.-Ges., Germany.) (Complete specification.) 

Improvements in or relating to transmitting systems 
for wireless telegraphy. Мах Levy, 323, High Holborn, 
London. (Complete specification.) 

Improvements in and connected with electric 
batteries. Cecil Leonard Cartwright, 33, Cannon-street, 
London. 

Improvements in electric resistance furnaces. 
F. ry and Charles Langlet, Birkbeck Bank chambers, 
Southampton-baildings, London. (Date applied for under 
Patents Act, 1901, Feb. 17, 1906, being date of application 
in France.) (Complete specification.) 

Improvements in regulating arrangements for electri- 
cally-driven hoisting, or winding, engine installations. 
Felten und Guilleaume - Lahmeverwerke Act. - Ges., 47, 
Lincoln’s-inn-fields, London. Date applied for under 
Patents Act, 1901, Feb. 15, 1906, being date of application 
in Germany.) (Complete specification.) 

Method for the production of electrodos of magnetic 
metals by means of electrolytic oxidation; electrodes 
produeed in this manner and accumulators provided 
with such electrodes. Ernst Waldemar Jungner, 31, 
Bedtord-street, Strand, London. (Date applied for under 
Patents Act, 1901, Feb. 16, 1906, being date of applica- 
tion in Sweden., (Complete specitication. ) 


Fen. 10. 


Improvements in and relating to trolley wheels as 
used in the trolley heads of electric tramcars 
worked on the overhead trolley system. Arnold 
Thornton Birkby and Frederick Ernest Birkbyv, Woodtield 
Mills, Liversedee, Yorks, 

3880. Improvements in systems of olectr:cal distribution. 

Peter Cooper Hewitt, Westinghouse Building, Nortolk- 

street, Strand, London, (Date applied. for under Patents 

Act, 1901, Mareh 14, 1005, being date of application in 

United States.) (Complete specification.) 


3711. 


3714. 


3724. 


3731. 


3739. 


3740. 


3750. John 


Henry 


3757. 


3778. 


3783. 


3786. 


3803. Charles 


3809. 


3834. 


3850, 


| 


3881. Improvements in variable-speed electric motors or 
variable- voltage generators. Ludwig Torda, ''Ches- 
combe,” Netheravon-road, Chiswick. | 

3904. Improvements in dynamo-electric machines. Marious 
Latour, 83, Cannon-street, London. (Date applied for 
under Patents Act, 1901, Feb. 16, 1906, being date of 
application in France.) (Complete specitication.) 

3908. Improvements in or relating to electric cranes, 
winches, and the like. The Sunderland Forge and 
Engineering Company, Limited, and William Blair, 70, 
Chancery-lane, London. 

3914. Improvements in electric furnaces. Alleyne Reynolds, 
Birkbeck Bank-chambers, Southampton-buildings, London. 

3915. Improvements in electrical heating apparatus. Alleyne 
Reynolds, Birkbeck Bank-chambers, Southanipton-buildings, 
London. 

3923. Improvements in electric incandescent lamps for 
advertising purposes. Frederick Laws, John Petrie, 
and John Reginald Wiley Middleton, 40, Chancery-lane, 
London. 

3927. Improvements-in and relating to electric servo-motors- 
Maurice Couade, 1, Queen Victoria-strect, London. (Date 
applied. for under Patents Act, 1901, Aug. 13, 1906 being 
date of application in France.) (Complete specification.) 


3933. Improvements relating to electric wave meters. Simon 
Eisenstein, 7, Southampton-buildings, London. (Complete 


specification.) 

3935. Improvements in or relating to telephonic apparatus. 
Edward Alfred Graham, 46, Lincoln’s-inn-fields, London. 

3938. Improvements in or relating to the manufacture of 
inoandescent lamps with wolfram incandescent 
bodies. Consortium für Elektrochemische Industrie 
G. m. b. H., 111, Hatton-garden, London. Date applied 
for under Patents Act, 1901, Feb. 21, 1906, being date ot 
application in Germany.) (Complete specitication.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To bc published on Morch 7.) 
1906. 
Electric stamp hammers. Guénec. 


Manufacture of incandescing bodies for electric 
incandescent lamps. Just, Hanaman, Landesberger, 
Salzmann, and Vereinigte Electrieitats-Akt.-Ges. 


3118. 
3213. 


3583. Apparatus for producing nitrio oxide by electricity. 
Moscicki, 

3604. Dynamo-electric generators for firing mines and the 
like. Davis. 

3684 Manufacture of incandescing bodies for electric 
incandescent lamps. Just, Hanaman, Landesberver, 
Salzmann, and the firm Vereinigte Eleetricitits Akt.-Ges. 

3781. Electromagnetically - operated switches. British 


Thon.sen- Houston Company. (General Electric Company.) 

Electric measuring apparatus. British Thomson-Houston 
Company and Holden. 

Manufacture of incandoscing bodies for electric 
incandescent lamps. Just, Hanaman, Landesberger. 
Salzmann, and the firm Vereinigte Electricitits Akt.-Ges. 

Apparatus for measuring, indicating, and registering 
speed by means of a dynamo in combination with a 
solenoid provided with a core whereby the indicator 
is actuated. Mecke. 

Insulation of metal for electrical apparatus. British 
Thonison-Houston Company. (General Electric Company. 


5170. Electric fusible cut-outs. Peard. 
5465. Brush-holders for dynamo - electrio and similar 
machines. Vickers, Sons, and Maxim, Limited, and 


Lindley. 
Electrical resistance units. British 
Company. (General. Electrie Company.) 
Manufaoture of reed combs for use in indicating the 
frequency of electrical alterations or mechanical 


Thomson-Houston 


oscillations. — Hordingham. (Hartmann und Braun 
Akt.-Ges.) 

7725. Construction of dynamo-electric machines. Rees. 

8347. Electric capstans and the like. Thompson. (Sve. 


Lyonnaise de Mecanique et d Electricité.) 
Electrical apparatus for transmitting and receiving 


signals for controlling the fire of guns. Dawson and 
Buckliatn. 

11279. Filaments of incandescent electric lamps. Bourdos, 
Rothschild, and Sutclitle. 

11859. Electric couplings for portable telephone sets, 
Metheany. (Date applied for under International Conven- 
tion, Mav 25, 1905.; 

12477. Electric controllers or switches. Fairweather. (Electrical 
Devices Company. ) 

12777. Magnetic compasses. Barker. 

13312. Telephone exchange apparatus. Aitken. 

14073. Electric motor controllers Durkin. (Date applied for 
under International! Convention, Jau. 8, 1906.) 

14433. Regulation of continuous - current motors, [les and 


Arnhustead, 


14614. Electric clocks. Iladdun. (Rutnow Bros.) 
14696. Single-phase alternating-current series motor. Latour. 


15022. 


15727. 


(Date applied. for under International Convention, June 28, 
1805.) 

Electrical winding apparatus for clocks and the like. 
Mhnesbr und Wesenfeld Ges, (Date applied for under 
International Convention, March 7, 1906.) 

Primary galvanic elements. Jungner. (Date applied for 
under International Convention, July 12, 1905. 

Control of the spoed or working of mctors or other 
machines from a distance or otherwise. Sieiens 
Kies. Dynamo Works, Limited, — (Siemens-Schuckertwerke. ) 


. Electric current-collecting trolleys. lladdan. (Caldwell.) 
. Brush-holders for dynamo-electric machines and the 


like. Veritvs, Limited, and Rogers. 
Cord grip for suspending electric incandescent lamps. 


Jessel, 


. Alternating - current commutator machines having 


compensation windings. Siemens - Schuckertwerke. 
(Date applied for under International Convention, June 15, 


1900. 


. Method of attaching an electric lead to а dynamo 


brush or the like. Rawson. (Gerard.) 
aerea for telephone switchboard cords. Skelton aud 
Att, 
Telephone transmitters. Aitken. 
Incandescent electro lamps oontaining morcury vapour 
er the like. Hopfelt. (Date applied for under Inter- 
uational Convention, Jan. 16, 1906.) 


COMPANIES’ STOCK AND SHARE LIST. 


Name. а: Last price. 
Commerelal and Industrial — £ g 
Alliance Electrical Co, 5 per cent. Cum. Pref., Noe. 1-70,000 ° .. 5-8 


„„ ОО ео р: 4-4 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1- 190 9 1 . 11/16 3/16 
britisb Insulated and Helsby Cables. Ord., 1-100,000.. 3 . 67 

6 per cent. Cum. Pref., 1 · 100. 0 0 ........... .... 5. 5,6 
—— — 44 per cent. Mortgage 8 5 100 .. 10-103 
Ве: Чаћ Tbomsoo- Houston Co., 44 per cent. lst Mort. Deb. 

stock Rod. ·/ A 100 . 94 98 
British Westinghouse ec. and Manuf. 6 per cent. Pref., | 

ёТ5,0901-575,000 ⁰o /d. 5 .. 14-16 

4 per cent. Mortgage Debenture Stock .......... 100 .. 7074 
Be eh Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 .. i-l 1/16 
Non. Cam., 6 per cent. Pref. .................... 2 .. 14-2 
——— 4 per cent. lst Debenture Stock... 10 .. 95-97 

— & cent. 2nd Debenture Stock................ 100 .. 81-84 
Ca'tender’s e, БРеһЬеп{пгез............................ 100 .. 106-108 

— V Uy ) „ „„ ое 5 ee 94-104 

— $ рее cont. Pref. ................................ § .. 8457 
Ce ampton and CMO . q 5 2-21 

— 5 cent. Dobentur ess. 100 .. 95.98 
R? son Swap United. A Shares, 1-99,261 .......... 3 — ц 

— “ A" Shares, 01-017, S S xs 21 21 
5 per cent. Deben ture. 100 .. 90:5 
4 per cent. Deb. Stock, Бей. .................... 100 85 87 
K. 4 tile Coustruction, Nos. 1 to 112,100 .................. y) = 4-7/16 
7 per cent. Cumulative Ртеќ. .................... 2 .. l2 
4 per cent. Perp. lst Mort Deb. ................ WO .. t1.84 


¥-rranti Limited, d per cent. lst Mort. Deb. Stock, Red. 100 .. Q0.93 
General Eiectric Company (1900), 5 per cent. Cum. Pret... 10 .. 84 OR 


4 per cent. lst Mort. Deb. Stock 100 da 97 
w T. Henleys Telegraph Works, Ordinary .............. 6 „ 113123 
44 per cent. Ргеѓегепсе.......................... 6 ..6 5/16 5 9/16 
4, per cent. Debentures ........................ 100 .. 407 109 
йаа Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 15; 16; 
4 per cent. Debenturee s 100 .. 1010 
Parser, Tbos., Limited, ОгЧфйпагу........................ 10 .. 10-104 
l e.exrapb Construction and ntenance.......... eee 12 1214 
——— 5 per cent. Bonds hh. 100 100 103 
Eleetrie Lighting and Supply.— 
B rue mouth and Poole, Ordinary ...................... 10 .. 9} 10; 
44 per cent. Cum. Pref., 7.,501-15,000 . .... 10 9:.91 xd 
— — 6 per cent. Cum. Second Pref., 15,001-22,500 | . . 10 ..  10,.0ixd 
4, per cent. Debenture Stock, Red............... 100 .. 10-14 
te auiey sas d en Electric Light and Power Со. .......... 5s 5-5 
pet cent. 1st Debenture Stock, Red. .......... 100 .. 9.101 
Баара ү Kensington, Ordinary .................... 9 se 89 
7 рег cent. Preference ............ .... ........ 5 .. 74-8 
Са cuta Electric 9159005 Corp., Ordinary, Nos. 1-60, 000. 5 — 7 8. 
Næ a),001-100,000 ............................› EN э; 6i 
Carm ^ Electric supply Company, £10 Ord, ........ 8 .. 164-10 
(ега) Biectric supply, 4 per cent. Guar, Deb. Stock .... 100 — — 1010 
Charing See West End, and City Electric Supply, Ord., - 
1%%%ööCöù ⁵ĩÜW¹.n... edad) tee meee MEL 8 e 134 
44 per cent. Cum. Pret, dad "Ir Ө: xe 5 4: xd 
4 per cent. Debenture Stock, Red. Vua uda pad ns 100 .. 97 100 
* City ne p.c. Cum Pref., 1-40, 00 5 554 
— ditto УО, 001-80,000.......... 5 — 4-4 
Cbeises Electricity Supply .............................. 5 ш 43 5; 
4) cent, Debentures mess 100 — 104 7 
Су of ,, e t raise eq S Жаз 10 . 95- 0) 
6 per cent. Cumulative Prei. 10. 1..2; 
5 per cent. Debenture Stock .................... 100 — 171-124 
per cent. 2nd Deb. St. Prov. Certs. (all pd.).. 1 ХЭ 98-101 
Canty of ‚д м Eie tric зарри, Ordinary ............ - 81 9i 
6 per cent. Cum. Pref. .......................... 10 — 10 112 
344 per cent. Debentures Prov. Certa. All pd. Rd. 100 10010 
per cent. end Debentures Prov. Certa. ........ 100 . 98-101 
B im andeons’ Blectricity окнаш, Ordinary, 1-50,000.. 5 2.3 
6 per ot. Cum. Pref. “De OMM NUN 2 2 „ „% оа M. еә 4-4, 
ч cent First Mort. De ооо „% %%% EE е 93 80 
E. чле И, Traction бо. of Ruste, D c. Om. PL, 1-30,000 K = 2. 2ł 
— — 5 per cent. Nehantare Алей. 3 = Rg -M2 
Fo testone Electric Su y, Ord. Nos. 1-10,000 5 - 54 
44 per cent. "De. Stack, Beds ы os 100 .. 9.100 
Hove Klectelc Lighting, Ord., 1-15,000 8 БРА 9а 74-8 
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Name. Ad Last price 
£ £ 
Isleof Wight Elec. Lt. and Pwr. Lacht c. Db. Stk. Red. ... 100 .. 96-99 
Kalgoorlie Electric Power and L ting, 6 per cent. Cum. 
ef. ihr,, beater ede cee = 23/52-27/32 
Kensington & Knigh'abridge Elec. Lt., Ord., 1-21,000 . 5 — 81-104 
Kensington and Knightsbridge and Nottiug Hill, 4 per 
cent. Debenture Stock Кей. ........................ 100 . 97-100 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 93-104 
London Electric, Ordinary .........................+-++ 9 2-25 
6 per cent. Preůiii i .. 5 .. 415; 
——— 4 per cent. lat Mortgage Debenture Stock, Red... 100 со 98 
Metropolitan Ordinary, 100,001 -500,000 .. ............... 5 .. 61 71 

44 per cent, First Mortgage Debenture Stock... 100 .. 160.0 

44 per cent. Cum. Pref. ........................ 5 — | fa Ss 

34 per cent. Mor aage Debenture, Red .......... 100 .. 9: 98 
Midland Electric Power Dis., 44 p.c. 1st Mort. Deb. — .. 96-59 
Newcastle-upon- Tyne Electric Supply, Ordinary, 1-57, X9 5 .. 748 

— d.., 57,0 0-75,000 .......................+...... S. 54 74-8 

5 per cent. Pref. 1-57,003 ...................... 5 .. 9g 64 

do., 57,0 0-75,00 .............................. 5 .. à 
Notting Hill Rlectric Lighting q e 1314 

per cent. Firat Mort. Debs. Nos. 1-500 (Reg.) xx 97 100 
Oxford Electric, Ordinary, 1-96 and 40-14,510 ............ зе 6 6) 
4 per cent. Debenture Stock .................... 100 . 96.93 
Royal Electrica] Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures ...................... 100 .. 97-101 
Smithfield Markets Electric Supply, Ord. 1-12,000 ...... 5 .. 1-2 
———- 4 per cent. Debenture 8їюсЁ.................... 100 .. 7175 
South London, Ordinary ............................... . $ е5 23 3 
South Metropolitan Electric Light and Power, Ord. ...... l a ad 
—- 7 percent. Cum. Pref. ........................ 1 = 14d 
44 per cent, lat Mort. ПОяһ....................... 100 .. 102106 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 ш 81 94 xd 
—— — 7 per cont. Рге!................................. 8 6j 71 xd 
Urvan 819-085 Supp e „ e вина ае РО Ve 2 s 
r ectric Suppl r inary, 8-30-007 .......... s 21 
——— 5 per cent. Cumulative Preference, 50, а, 000 5 314; 
Westminster, Ordinary ......................- o (RES 5 — 9, 104 
——— 44 per cent. Cum. Pret., 110, lul. 138,251 эеөоозо оо 5 — del 
Eleetrie Tramways.— 
Anglo- tine, 54 per cent. Cum. Pref., 1-260,007 ...... А : 7185 
i y y Seed ewes M eM = 48. 

Permanent 6 per cent. Debenture Stock, 1888.... 100 — 1126 
Auckland Elec. Trams., 5 p.c. 1st Mor. Deb. Stk., Red. .... 100 — 104-107 
Barcelona Tram ways, Ó :1-20.000 :G. xv keen da 10 — ` 

5 per cent. Cum. Pret. Shares, 1-10, 000 ......... . 10 . 

5 per cent. Deb., Red., 8 таайа же,» Se а» 100 . — 

——— 4 per cent. Red. Deb. Stock. . 100 .. — 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001- 150, 606. 1 — 

5 per cent. Cum. Pret. Shares, 159,294 ангаа 1 .. 15/161 1/96 
Blackpool and Fleetwood Tramroad ........... WU SUA Y x 10 .. 153 138) 
Brisbane Tramway Invest., Ord., 1-75,000 ...... —À 5 .. 2 2% 

5 per cent. Cum. Pref., Nos. 1-75, OOo. 5 . «4 

per cent. Deb. Stk., Red., Prov Certa. all pd.. 100 °8-102 

British Co 9515 Electric Railway Co., Ord. Def. ........ 100 .. 131-136 
— Ord. Pref. ..................................... . 100 .. 114118 
—— 5 per cent. Cum. Perpetual Pref. Stock. 10 .. 107111 

4, per cent. lst Mt. Debe., Nus. 1-6,250, of £40each 40 .. 102-105 

44 per cent. Vancouver Power Deb............... Ыт . 101-104 
British Electric Traction, Ord. 1-500,000 & 60,001-90, 000 .. 10 5-54 

6 per cent. Cm. Pf., 30,001-60.000................ 00 .. Чха 

5 per cent. Pe tual Debeuture Stock 100 .. 1%. 8 
s: iw per орев ос ВРАГОВЕ en cence 100 .. t4.87 

onos Ayres and Belgrano Trams........................ 9 .. 44 

' A" 6 per cent. Cm. P£, 1-40,000...... F 8 ae Sj 

“В” 6 per cent. Cm. Pf., 1-27,500 „ ee О жаз B 

9 per cent. Deb. Stock, Red. —60˙·%ß4 „6 ое 100 on 104-1C6 

Prov. Cert., all paid .......................... .. 100 .. 101 104 
Buenos Ayres Electric rams., 9 p.c. Deb. Stk., Red. .... 100 .. 98-101 
Calcutta Tramways, 1-105,000 ............................ 5 .. 84 8$ xd 

n . K EX C ERE E 5 .. 74 84 

> рег cent. lat Deb. Stock, Red. ................ 100 .. 105-106 
Cape то: Tramways, Nos. 1-480, 000 . ssaxe.sre l1 .. 4110910 
City of Birmingham Tramways, 5 per cent. Cum. Prei. 8 5-5. 

4 per cent. lat Mortgage Deb., 1-3000 (1917) ...... 100 .. 94-1 

Colombo Electric Tramways aud Lighting, 5 per cent. 1st 
Mo e Debenture Stock, Red. .................... 100 . 93-102 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 .. 14-15 

6 per cent. Cum. Pref. .......................... 10 .. 14-15 

4 per cent. Debenutureeeeeeeeeee 100 33-100 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 .. 131 42 xd 

— 6 per cent. Pref., ов. within 1-50,00..... eese 10 .. 1357144 xd 

3. per cent. Mort Debe., 1-3,000 Rd. . 100 .. 59-36 

Havana Electric Railway Consolidated Mort. 5 per cent. 
50-year Coupou Bonds of 1952, 1-6,957................ Il. CO). 88 91 
Imperial Tramways, Ordinarr gg ͥ al .. 18-19 

6 per cent. Cum. Pref. .......................... all .. 14-144 

4, per cent. Deb. Stock 100 .  108-11C 
Isle of Tbauet Electric Tramways and Lighting, 5 per c. 

Cum. Pref.. Nos. 50,001-60,000 ................... —— э 15 94 

4 per cent. 1st Mt. Db. Stock, Red. .............. 100 .. 75 79 
Kidderminster and District Lighting and Traction, Pref... 5 .. 5-6% 
Laucasnire United Tramways Limited, 5 per cent. Prior 

Lien Deb. Stock, Кеф........................555%9555 — — 93-98 
— £236 520 Žad Mort. Deb Stuck .................. — — — 
— £65.55 Deferred Web, Stock (all fully paid). ... — . 

Lisbon Electric Tramways Limited, Url., NOS 1-593,183.. 1 ..13/16-1 7/16 
—— 6 рег cent Cum. tref., Nos. 1-325555. .......... 1 11/16-1 3/16 

5 per cent. Mort. Deb , 1-5,00) Ked. e... 100 96 101 
London United Trys. (1901), 5 per cent, Cum. Yref......... 10 .. 7:82 
—— 64 per cent. lst Mt. Db. Stock, Red. .............. 100 .. 57 9J 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk., Rd. .... 100 .. 35 101 
Metropolitan Elec. Trams., Defd., 1,000,001-1 ‚514 016 1 .. 110516 

5 per cent. Cum. Pref., 500,0U1-1,000,000 PS 1 4s 1 

per cent, Deb. Stock, Көй..................... 100 . 29659 
Milwaukee Klectric Rail and Light edis сер cent. 30-yr Cons. 
Mort. Bonds, 1926, 1-5,500 aud 7,001-8,000............ $1,000.. 103-105 
Montreal Street Rail, Sterling 5 per cent. (Mort.) Deb., 
1 ³ KK N E aria a — 108.107 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 . 103-106 
New General Traction, 6 per cent. ‘Cum. Pref., 1-10,000 and 
, edt s ncaa cae ao es rains cé — а 112 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 .. 12 

5 per cent Cum. Pref. ....................... e. 10... 9 
Perth Elec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 — 102106 
Potteries Elec:ric Traction, rdiuary, 20,001-40,000........ 10 — 6-1 

5 per cent. Cum. Pret., Д0 ПОЮ л аала 10 a 6: 72 1d 

— 44 per cent. Debenture Stock ........ Sere .. 100 „ 984-101 

Electric Railways.— 

Central London, Ordinary ............ JJ. A 100 ^. LO (9E 
L eto eres ee ereatosnensensneereseses as QD 100 dm 94-36 xd 
deferred . 100 — 27-50 xd 

— EGRE p.c. Deb. Stock (Prov, Script Corta., fully `ра1д). $100 æ  1051(6 
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Amount 
Name. paid. Last price. Name gr Last price 
£ £ 
Olcy and South London, оону, на ОО 43-45 Telephones. dt. - 
тте 4 por sous, Veveuture Stuvk eae 2 2 6 „ 0 „0 100 е2 103-107 National Telephone, Preferred оог во 60 6.0 08008 % 29 08 08 6.0 9.9 100 = 109-111 
— — j ger cent. Pref. Stock ‘vl... —————— ДОО aa 117-18) Deferred stock . f 100 e 110-112 
—- 5i 0 G 9 q—— . . . 100 .. 115 118 6 per cent. Cum. Firat Pei. . 10 a 114-134 
Sn a 01. ооз оово оо оо евз 2509099 100 еә 103-111 — 6 per cent. Qum. Second Pref.. осоовоо е „ 10 е 104-124 
Livecpuul Overhead, S per оеп, Pref, 6 %%% „%%% весе оо оо 10 as 10-104 — — 5 per cent. Non. Cum. Third Pref.. 6 % % % %% % % „% „60% 5 oe 5 - 
— Jc ttuacy, 1- 30,000.. 10 os 53-4 — Ó— 34 per cent. Deb. Stock, Red. 0 „ „6%60„ 6 0 % 0 100 as 180182 
— - 4 per vont. Morugage Debentures, Red., 1-1,700. ‚ = .. 94-96 —— 4 per cent. Deb. Stock, Вей. ............. ee... 100 .. 100-102 
Uadecgruund Glectric Railways of наро i per cent. Oriental Telephone and Electric Company :« ОСТРОЕ 219261 T 
Profic-Snariog secured Notes 6 „ „ „6 „0 -— ee 83 85 — 6 per cent. Cum Pref. eavece „6 2 „% %„ „„ овоо ео 1 oe 14-) i 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Accounts for past year. Cost 
per 
ding Passengers | Oar mil Pas ran of mils. 
Total miles ы 
En reosipta| carried. run. enger mile. track. 


g e | g 
Aberdeen Co Neon. Feb 13| 1,184 | 1143 | — | + 1,7654 354| 85 | May 31 64,071 | 15,530,551 | 1,579,783 
Ayr Oorporation ................ » 16 167 176 |- 9 — 8 8 „ 15 14,528 | 3,316,380 555,945 1 
Baker Street and Waterloo Ry...| ,, 16 — - — — — == Z = € — = 
Birkenhead Corporation ........ „ 17] 94| 921 |+ 23| + 78) | 8353 | 85:55 March 51 55,025 | 11,145,531 | 1,509,903 |118 |10:08 


Birmingham Corporation ...... 
Bleckburn Corporation 


„ 15] 5.259 — — = 2| 2 31| 17,155 
„ 13 84| 775 | + 97 + 2,927 | @ | 4 „ 25 48,875 


4,709,796 266,526 86 |145 
8,661,720 986, 958 |135 [1189 


Blackpool Oorporatlon . 14 3'8 30 | + 11] + 3,619 | 174 | 17% à — as a EA КЕК 

Blackbool-Fieetwood Trams... „ 16] 82 179 |+ 3/+ 5 16 164 | Deo. 31 51,846 | 2,325,677 | 579,204 |528 |1519 
Bolton Corporation 17| 190! | 18% |+ 67| + 7,67) | 48 | 42 | March 51 95,766 | 30,205,196 | 2,161,130 |1'15 |1063 
Boarnemoatn Corporation н 13| 1,187 | 1182 |+ 2] + 9872 | 17-41) 17 41 „ 31 55,276 10,058,288 1,121,623 1:58 |1183 
Bradford Corporation .......... „ 15| 3987 | 3861 | + 126| + 7,355 | 96 95 „„ 51,850,085 | 47,108,000 | 5,053,392 |1172 |10987 
Brigaton Corporation ..........| o 17 678 634 | - = 1,519 94 93 31 50,559 | 11,321,160 | 1,162,828 |106 [1048 


Bristol Tramway Company 
Burnley Corporation . 


Burton Corporation 
Cardiff Corporation ............ 


» 15| 4.474] 4574 |- 100 = 2 511 Deo. 31/259,799 | 45,518,575 | 6,127,136 


EHE „ 16| 1.066 | 1,073 |- 14 4) | March 31| 57,992 
а | o 17 458 25 |- 7 — 516 8| 8 „„ 51 17,850 | 5,878,269 | 454,082 107 
= = = — — |3262 (3246 „ 51/112,209 | 24,134,363 | 2,770,049 | 1°12 


11092704 | 11977714 | 1°31 [11%1 


Carlisle Tramways Company... ^ 16 140 145|- 5) — 132| 85| 85| рео. 51 10,713 | 8,955,002 | 359,756 — |714 
Central London Railway........| » 16 6,328 | 6,976 | — 643| — 3848 6 6 „ 31 347,588 | 44,875,547 | 1,281,214 |186 165-10 
City aud South London Rallway.| ., в 311 — = = = = 
Colchester Corporation ........|Јап. )| 138| 165|- 25. — 8 | 8 | March 31 10,988 | 2,457,553 | 330,78 97 |747 
Cork H. T. and L. Company ....|Feb. 14 388 339 |- 1|—- 1411 1 Dec. 51| 24,895 | 5,814,376 882,256 ,1°01 | 6°64 
Darwen Corporation ....... els „„ LO] 22 22 |+ 8) 285 1% 1% Магоһ 5] — a^ 5 = ie 
Dover СогрогаМоп.............. » 16| 161 175|- 12) +4], ч 44 „ 31 11,850 2,853,800 | 284,345 | °94 | 9°49 
Dublin an | Lacan » Rleotrio Ry... 15 89 84 |+ 5|— 14 64| Deo. 31 6,358 402.511 110,738 | 3°79 [15-78 
Dublin U. T. ............. atte Ў 151 460: | 4355 |+ 269| + 165 | 484 | 48; „ 31 267, 489 | 50,050,949 7,071,572 1:28 | 907 
Dundee City Tramways .. ..... „ 1*] 1,000 921 | + 79| + 6270 | 2 | 23 May 15| 50,15% | 13,086,396 | 1,005,911 906 |1196 
Gast Ham Corporation „ 16 "an | 741 |+ 90| e 3,077 | 14 | 14 March 31 361652 | 13,689,658 | 863816 | 84 10-18 
Glasgow Corporation 16 | 16,035 | 15 125 | © 9221 50.8 0A 794 | 79, | May 51/756,480 198, 767.519 |17,945,505 — [1012 
Gloncester Corporation .... „ l*'| 2 as |t 2|- 15 | 15 | Marohsl| 15 "466 | 3,902,077 565,596 90 | 658 
G. N., Piccadilly, and Brompton. „, 16 3,810 — Em = 9 9 = = == 
Halifax Corporation ............ = = = 131 с 57 | 37 o 5174, ,019 17,849,642 | 1,540, 0,707 — |1153 
Huddersfield Corporation ......| » 26| 1.390 | 1,265 | + + 8.7 35 35 „ 51 69,938 | 12,838,150 | 1,666,268 | 1°24 | 9-71 
Hull Corporation .............. „ 16 2303 | 2060 | + 243| + 4,542 | 26 „„ 31112,0651 | 47,102,921 | 2,910,698 | 1 9-29 
Uford Corporation — = = = 104 | 104 » 310 — — — — — 
Ilkeston Corporation » 15 120 109 |t 1+ 65| 9 9 — — = u- — = 
Kirkcaldy Corporation .. = x = = = 74| "4| May 15 11,586 | 5,626,658 419,800 787 | 6-68 
Lancashire United Tramways ..| » 19, 1,023 722 + SOL] + 1,496 | 37 37 — = aa E = = 
Leeds Oo — „ 16| 5900 | 5423 |+ 57 417,225 | 894 | 894 | Maroh 25.298, 233 | 64,223,666 | 7,121,038 | 1:10 |1002 
Leicester Corporation .......... „ 16] 2033 | 1913 | + 9) A 42 | 42 Deo. 51| 26,011 | 12,039,252 | 1,229,507 |1 
Liverpool Corporation .......... „ 9| 9947 | 9,877 | + 70| + 891 104 | 104 31/547,625 |116,642,663 18,166, 419 = um 
Liverpool Overhead Railway .. „ 17 1.38] 131 |- 45] — 255%) 665| 665| June 30, 81,302 11,171,865 1,024,875 — — 
London County Counoll ........| » 925 360 | 13.329 | + 12,051) 757.8088 | 98 = = на i ues d] а 
Lowestoft Corporation .......... = — = ES = 6 6 Sept. 50| 14,511 | 5,188,867 559,455 |108 | 9:68 
Maidstone Corporation ........ = = = up - 8 2 | March 51 4,740 850,121 118,287 1:55 {10°18 
Manchester Corporation .. „ 16 134'6 | 12,'55 phi +41,858 | 149 | 149  311651,956 |126,900,875 (14,123,184 | 1°19 [10:75 
Metropolitan District Rallway.. » 17! 8,073! 8,275 – 1% — 1,742 26 | 24 — — = — * 
Metropolitan Railway .......... „ 17|11707 | 16256 | 71,6019: —1,094 74 74 — — — = | 
Nelson Corporation ............ „ 16] 129 105 |+ 1 + 980 | 2 2 31! 6,159 | 1,932,647 | 206,358 82 | 7-14 
Newoastle-on-Tyne Corporation. „ 16 389) | 3,571 |+ 519) +11391 | 50 | 60 „ 31/197,849 | 43,069,934 | 4,526,152 |107 10-98 
Newport (Mou. ) Corporation . „ 16 57) E33 |+ 5 + 1842 | 154| 154 * 31| 39,356 | 7,252,555 783,435 — | 929 
Oldham Corporation am — — = яе 31 84 „ 25 65,555 | 15,466,245 | 1,604,740 | 1°16 |1045 
Portsmouth Corporation „ 9| 1,324 | 1419 - 10% + 387 | 284 284 311 96,708 | 19,625,889 | 197,499 1:17 [1165 
Reading Corporation............| » 14|] 555 543 — 15) + S40 | S59) | 35) „ | — = = me drm 
Rochdale Corporation .......... Jan 19 858 805 | + 193 — (2129 2129| „, 51 14,881 | 2,857,110 | 386,547 |124 | 924 
Rotherham Corporation ........ = — = = Se} 8984 „ 31] 23,669 | 5,251,472 | 593,054 |107 | 9°53 
Salford Corporation ............ Feb 18| 4,131 | 4,023 | + 103 | + 6,347 | 708) 702| ., 31214,1111 | 39,813,560 | 4,884,690 |128 1089 
Scarborough Tramways OOo. — = — 4| 4 = = ES бё =й = 
Sheffield Corporation .......... „ 17| 5,177 | 4884 |+ ©; 717.318 | 35} | 353 „„ 25/240,565 | 65,952,285 | 6,049 899 | -905 | 9-545 
Southampton Corporation. » б| 770 832 — = 18 | 18 „ 51 49.565 | 9,294,771 | 1,108,369 |187 |1102 
Southend-on-Sea Corporation.. » 18 23 225 i|. 8 + 99 9| 9 "E = SE = m wq 
tookport Corporation — — — — = 45 | 25 „% 31| 39,850 | 6,766,031 | 1,027,73 — |923 
Sunderland Corporation ........| » 17| 1.257 | 1135 | + 15 + 3,383 | 80 20 „ 31] 64,858 | 15,364,463 | 1,495,685 1 004 10:36 
Swindon Corporation ..........| » 13 132 17 | — — 44 4 „ 3| 4.837 1,815,757 103,751 |087 [1165 
Wallasey U. D. OO. „ 16 708 663 | + 90 | 1.928 1185 185 „„ 31] 38,768 | 7,412,881 | 778,862 |130 [1194 
Warrington Corporation — — — x = 9 9 „ 31| 17,057 | 4,418,225 | 405,565 | — | 95 
est Ham Corporation „ 14 1995 | 1,789 | + 205 418,539 | 187 | 14-7 311 — | 15,773,742 | 1,957,165 —— 
. „ 15 746 096 50 + 1,606 20 | 20 „ 31 4,90 8. 47,066 850,888 10-585 


ө Including пеам teains 


2,062 


t And 98 males of interlacing track. a Teala mile. d Per mile of single brack, A Hali-year's figures. Е Double track 
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main, and auxiliary field flux, and the latter the combined 
curves, That the strength of the auxiliary field needs 
careful adjustment is shown by curves of Fig. 44, 4n, 4С, 
taken from oscillographs of voltage between two adjacent 
commutator bars on a variable-speed motor. The first 
curve was taken with motor running light, and the second 
at full load with full auxiliary field. This auxiliary field. 
however, was too strong, as the machine was not sparkless, 


Fie. 44, —No Loa1. 


Fie. 45.—Full Load and Full Auxiliary Field. 


Fie. (.- Full Load and Shunted Auxiliary Field. 


A diverter was placed across the auxiliary field, thereby 
shunting some of the current, and adjusted for best com- 
mutation when curve 4c was taken. Fig. 5 represents the 
condition of a weak main field -i. e., the motor running at 
top speed—at full load, the commutation in this case being 
fairly satisfactory. 


Fic. 5.—Full Load and Weak Main Field. 


The dimensions and winding of the auxiliary poles may 
now be considered. The flux produced by the auxiliary 
poles must balance that due to the armature, and, there- 
fore, the ampere-turns per auxiliary pole must at least 
exceed the armature ampere-turns per pole by an amount 
required to produce a magneto motive force strong enough 
to force the flux of the auxiliary pole from the centre of 
yoke through the pole, air-gap, armature teeth to the 
centre of the armature core. The reluctance of the rest 
of the circuit will be overcome by the main field ampere- 
turns, The effect of leakage must also be taken into 
account, as this may be considerable if the width of the 
auxiliary pole is large in comparison with the distance 
between the main pole-tips. In this connection the curves 
of Fig. 6 are of interest, and represent no-load saturation 
curves taken on а machine equipped with auxiliary poles 
(1) with main and auxiliary poles in position ; (2) with 
main poles removed. In each case the auxiliary poles 
were separately excited and brushes set at 90deg. (magnetic) 
from the neutral position. 

The excitation ampere-turns of the auxiliary poles may be 
calculated from a knowledge of the reactance voltage and 


~ 


dimensions of the machine, and a certain allowance must 
be made for leakage. A good plan is to make the auxiliary 
pole ampere-turns from 15 to 30 per cent. in excess of 
the armature ampere-turns per pole at full load. When 
the machine is built, the exact strength of the auxiliary 
field may be adjusted by shunting a portion of the current 
until the best commutating conditions are obtained. The 
dimensions of the core of the auxiliary pole are, of course, 
figured on the flux that it has to transmit, but care must 
be taken that the core is not saturated at full load—that 
is, it is advisable to work the core density (for wrought 
iron) at about 70 to 80 kilo-lines per square inch. The 
principal dimensions of the auxiliary poles, however, are 
those of pole arc and length parallel to armature, and а 
considerable difference of opinion exists in regard to these. 
It is advisable that the fongt of the pole parallel to 
armature should be shorter than the armature core length, 
otherwise the reactance voltage will beconsiderably increased. 
For the same reason the air-gap of the auxiliary poles 
should not be too short. Dr. R. Pohl has shown that, 
with auxiliary poles covering the whole length of the 
armature, the effect of decreasing the air-gap of the 
auxiliary poles from 4mm. to 3mm. increased the reactance 
voltage of a certain machine from 44 volts to 5:4 volts. 
However, where the main air-gap is of moderate dimen- 
sions—i.e., from `125іп. upwards—satisfactory results may 
be obtained by giving the auxiliary pole an air-gap equal to 
75 per cent. of that of the main poles. 


o pues only H 
Wa 
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In proportioning the pole arc of the auxiliary poles, we 
have to consider very carefully the effect of relatively small 
and large values for this pole arc in relation to the slot 
pitch. A large pole arc on the auxiliary pole leads to a 
considerably increased reactance voltage, and also to a 
large magnetic leakage, so that the auxiliary pole is 
saturated by the leakage field when the machine is only 
partly loaded, and, therefore, the former does not fulfil its 
function. On the other hand, a very small pole arc leads 
to the machine being extremely sensitive to brush position, 
and is also liable to produce surging when running, on 
account of the rapid changes of flux which occur at the 
pole face, due to the teeth and slots of the armature. The 
most suitable dimensions for the pole arc of auxiliary poles 
has been investigated by Oelschläger, who states that 
machines of from 10 h.p. to 50 h.p. output should be 
built with four poles, the pole are of the main pole not 
exceeding 70 per cent. of the pole pitch. He further 
states that the number of slots must not be chosen too 
low, otherwise they will seriously affect the constancy of 
the flux from the auxiliary pole. Oelschlager sets forth 
the rule that the total surface of iron under the auxiliary 
pole shall for every position of the armature be, as nearly 
&8 possible, constant in value, and, therefore, a small 
number of slots is altogether out of the question. To 
fulfil this condition in the case of four-pole machines of 
small output, the pole arc of the auxiliary pole should be 
at least from 11 to 14 of the slot pitch, These proportions 
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are found to lead to satisfactory results in practice. 
usual, in auxiliary poles of rectangular section at the pole- 
face, to make the length of the pole-face parallel to arma- 
ture from two-thirds to three-quarters of the armature core 
length. With poles of special shape, as manufactured by 
the Phenix Company, of Bradford, the length of the pole- 
face is only about one-quarter of the armature core length. 

Aote.—In connection with auxiliary poles the following 
articles are of interest: * Notes on Distribution of Flux in 
Direct-Current Machines with Commutating Poles,” by 
Dr. R. Pohl (Electrical Engineer, April 20, 1906); “ Com- 
mutating Poles for Direct-Current Machines” by Dr. R. 
Pohl (Elect. Mag., September and October, 1905); “ The 
Design of Continuous-Current Dynamos with Interpoles,” 
a summary of work done by Continental engineers (the 
Electrician, Sept. 28, 1906) ; also two short notes in the 
Electrical Engineer for April 7 and Sept. 29, 1905).— 
MONOPHASE. 

Answer to No. 940 (awarded 7s. G. ). In order to 
obtain sparkless commutation, the current in the coils 
during the brief period for which they are short-circuited 
must first be reduced to zero and then increased to the 
same amount in the opposite direction, the ideal curve of 
commutation being a straight line, as shown in Fig. 1. To 


TIME 


Fig. 1.—Ideal Commutation Curve. 


bring about this change in the direction of the current a 
fairly stiff field is required, and, in order to bring the coils 
into such a field at the time of commutation, the brushes 
are moved forward under the trailing horn of the next pole. 
As the load comes on the machine the distortion of the 
main field due to the armature field causes the flux 
distribution under the pole to be altered, weakening it 
under the trailing and strengthening it under the leading 
horn. 

Fig. 2 shows diagrammatically how the flux under the 
poles is distorted, the neutral axis moving to the right to 
А B. The area under the distorted curve which is shown 
chain dotted is the same as that under the plain curve, but 
it is humped up under the leading pole horn. The ordinates 
of the curves represent flux density, and at every point the 
ordinate of the chain dotted curve is the sum of the ordi- 
nates of the other two curves. It is this effect of the 
armature reaction which makes sparkless commutation at 
heavy loads so difficult, for just when the current to be 
dealt with is heaviest the field under the trailing horn is 
weakened, and unless the brushes are moved further forward 
sparking will occur. It must, however, be remembered that 
by moving the brushes forward all the armature turns con- 
tained in twice the angle through which the brushes have 
been moved become demagnetising turns, and produce a 
field in direct opposition to that of the field magnets, and 
so that, although sparkless commutation may have been 
obtained in this way, it has been at the expense of the flux 
in the gap. 

In modern machines the brushes are often a fixture from 
full load to по load. By careful design this can be done 
without any special device, but more frequently the result 
is obtained by counteracting the armature reaction and 
preventing the distortion of the field as the armature 
current increases, and it is in this connection that auxiliary 
or commutating poles have of late been nsed with such 
success. The small commutating poles of the desired 
polarity are placed in between the field magnets. Some 
makers send the eutire current of the machine round them 
in a few turns of stout copper. which are placed in series 
with the series winding of the field magnets ; others place 
the winding on the auxiliary poles in parallel with the 
series winding on the magnets. ‘These auxiliary poles have 
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many advantages over the older method of moving the 
brushes forward as the load increases. In the first place, 
they are automatic in their action, for as the load comes on, 
and the difficulty of commutation increases, so the com- 
mutating field produced by the auxiliary poles increases. 
The brushes are kept on the mid pole line, and hence there 
are no direct demagnetising turns. 

The breadth of the auxiliary poles depends upon the 
number of armature coils undergoing commutation at 
the same time, апа upon the manner in which these coils 
are arranged in the slots whether the winding is con- 
centrated or distributed —and upon the width of the slots 
themselves. The calculation of the iron area and number 
of turns—or, in other words, of the flux density—is a more 
difficult matter, and recourse is made to data obtained from 
experiments. There are, however, two points to be remem- 
bered, and on which a guiding calculation can be based: 
firstly, that for successful commutation the reactance 
voltage of the coils must be kept as low as possible; and, 
secondly, that this reactance voltage varies inversely as the 
flux in the gap at the commntating point. Hobart has 
given a somewhat lengthy formula for finding the reactance 
volts per segment, and it is from this formula that the 
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following has been reduced, showing the relation. between 
the commutating field and the reactance voltage: 


N „А e(2aty B) x 1:57 

m B, y i 

where N=the number of coils short-circuited by one 
brush—-i.e, one less than the number of 


segments touched by the brush at once : 
brush arc 


width of one segment + insulation? 
А = ampere bars per centimetre of circumference of 
armature ; 
e = volts per segment; 
а = the lines of force per ampere-turn per centimetre 
of embedded length of conductor : 
B = the lines of force per ampere-turn per centimetre 
of free length of conductor ; 
free length. 
embedded leugth ' 
B, = flux density in gap; 
У = polar embrace. 


Reactance volts = 


у = the ratio 


А 
, as а rule, has a value of about 171, and а good approxi- 
in 
mate value of (2 a 4 4 D) is 10. 

For successful commutation, the reactanee volts should 
not be more than four for machines of moderate size and 
ordinary design having an average overload capacity B 
deciding on. some such value for the reactance volts, and 
substituting the values for the other symbols in the equa- 
tion, the correct value for B, to give good commutation 
can be obtained, and henee the iron section aud the number 


1 


of ampere-turns required. —F. W. S 


[Other replies to Question No 940 will be given in our 
next iasue.—EbD. E. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast kaowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
rameter relating to central-station working, tramway 
vidertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
test solution of any question we offer ten shillings. We 
x, give fre пах for every other answer we print. The 
ane to апу problem should be sent within ten days 
iter the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
went one. thousand words in length. Discursive answers are 
ay to he discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fut that the neatness of any sketches (which must be in 
my vent in is considered when marking the relative values 
of these answers. All formula should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
sh mid be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at anv time. 

QUESTIONS. 

18. Part of Rule 6 of the Board of Trade ** Rules for Regulating the 
Vw of Eietrie Power, ete., on Tramways " stipulates that when 
Vo return is partly or entirely uninsulated, the company shall so 
anmanw that “itat any time and at any place a test be made by 
vine ting а galvanometer to the uninsulated return and to any 
Pye inthe vicinity, it shall always be possible to reverse the direc- 
ton vf the current indicated by interposing three Leclanché cells 
is series, if the direction of current is from the return to the pipe. 
иг by interposing one Leclanché cell if the direction is from the 
pije to the return.” Discuss this rule, stating under what 
ero unmustances the rails are likely to be + or - to earth, and 
what remedies are usually adopted if the conditions do not 
ну With the regulation say, in the case of a new system. — 
Tiwsgr TRADE, 


. We have in our engine-room three gauge glasses, 3ft. gin. long, 
ti show the water-level of three feed tanks the other side of the 
wall. These glasses if taken down to be cleaned, no matter how 
cap (Пу, invariably crack shortly afterwards—they have been 
iv to erack, after cleaning, while lying on the table; but 
wualiv they go after being back in position for a few hours—in 
өце or two extreme cases they have gone a week before cracking. 
The temperature of two tanks is about atmospheric and the third 
one n 80leg. F. Explain the cause of this phenomenon, — 


R. J 
ANSWERS, 


„r Ne. 5. —Explain clearly the action of auxiliary poles on 
dircct-current Шип ; also show how the size of the iron and 
tue number of exciting turns required are calculated. In what 
wav docs the width of the aul pole-face depend upon the 
width of the slot“ 


Anar r to No. 9% (awarded &s,).—Consider first a 
шасћіпе without auxiliary poles. A lead (backward for a 
motor and forward for a generator) is given to the brushes, 
partly on account of field distortion and partly in order to 
grt as much help as possible in commutation from the 
inge of field at the pole-tip. The pole which vou 
approach in each case produces an E. M. F. which helps the 
current in the coil under commutation to reverse, though, 
infortunately, this effect is least when most wanted —1. ., 
at fall load owing to the distortion of the field. If we 
how imagine this edge of the pole split off and excited by 
» separate series winding, we have the idea of the auxiliary 
fe, right polarity and all. The commutating flux with 
‘hig series-wound pole will increase with the load, and will 
tot be much atfected by distortion, so that much higher 
rewtance voltage can be dealt with than when the forced 
ш of the commutation depends on an unstable fringe of 
‘eat а main poletip. The E. M. F. induced in the coil 
пч iergoing commutation is given by the following: 


Fw Basr X lane x t xd xnx1':05 
10° i 
where E,,, = voltage induced in turn or turns between 
adjacent commutator sections : 
lang =length of auxiliary pole parallel to shaft in 
inches: 
Lı. average density in kilolines per square inch: 
i- turns between adjacent commutator segments; 
n= revolutions per minute. 


= ee —=— ————— —MÀ MÀ À— ———— — 
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It will be noted that Banz is the average density under 
the auxiliary pole-face. The maximum density in the gap, 
in practice, is considerably in excess of this owing to dis- 
tortion and the disturbing effect of the teeth. This must be 
remembered when calculating the ampere-turns required 
for the gap. The reactance voltage to be overcome is a 
somewhat uncertain quantity numerically, depending on 
the design of the slots, proportions of the machine, gap 
under the auxiliary pole, and other things. Every designer 
must fix on an empirical value to suit his line of machines. 
I have, however, found the **average value” given below to 
agree very well with actual results. 


2 


Average E, = É x 21xlxexSxtu xt, xn 
т 


10% 


where E, = reactance voltage ; 
| = gross length of armature in inches; 
c» current in one conductor; 
I, = turns between adjacent sections of commutator; 
t, total turns on armature number of sections on 
commutator ; 
S sections in commutator ; 
n = revolutions per minute. 


This found we can obtain Bau the average density in 
the gap, from the previous formula. 

The width of the pole-face must be such that it at least 
subtends an equal angle with the brush, and preferably 
should be wide enough to cover all the slots which have 
conductors under the brush at any time. Call this width 
w. Then, allowing 20 per cent. for spreading at the pole- 
face and 20 per cent. leakage in the pole itself, the total 
kilolines in the pole-core = Baur x w x l x 12x12. The 
section of the core must be such that the flux density does 
not exceed 60 or 70 kilolines per square inch, so as to 
work on a nearly straight part of the iron saturation curve, 
even with overloads. The total ampere-turns required 
consist of (1) those required to oppose armature 
demagnetisation ; (2) those to drive flux through gap; 
(3) those required for pole-core itself. 


1. The ampere-turns required to oppose the armature 
total turns on armaturexc 


number of poles 
= current in one circuit. 


2. The ampere-turns needed for the рар = effective В in 
gap x 313 xeffeotive length of gap in inches, B being in 
kilolines per square inch. Now, B in the above exceeds 
the average density previously called Bar, and the effective 
length of gap exceeds the mechanical clearance, owing to 
distortion and the disturbing effect of the teeth. When 
allowance has been made for this, we obtain a figure for 
(2) about double what it would be if the flux density and 
gap length had their minimum values. Any error in esti- 
mating this, however, does not make a great deal of difference 
to the total ampere-turns on the pole, as in any case (2) is 
less than half this total. The exact allowance depends on 
the design employed, and must be the subject of experiment 
on the first machine of a class which is built. 


3. This should be very small. It shows bad design 
if the iron takes an appreciable number of ampere-turns. — 
S. E. G. 


(Question No. 941,-—Deseribe, with connection diagram, the Ward- 
Leonard system of printing-press control. Has this method any 
special advantages, and, if so, what are they! 

Best Answer to No. 941 (awarded 10s.).—The Ward- 
Leonard (or motor-generator) system of control for printing 
machinery has been developed so that any speed from zero 
up to full speed may be obtained economically with 
simplicity in operation. The principle of the system is 
to control the voltage on the printing-press motor by means 
of a booster, regulation of speed being obtained by means 
of a rheostat in the field of the latter machine. Referring 
to Fig. 1, where the scheme is shown in diagram form, the 
main motor for operating the press is represented by M, 
the armature of which is wound for double the supply 
voltage. This machine has a shunt field winding, F,, which 
is separately excited. The motor-generator or booster set 
is represented bv M А and BA, and consists of a shunt- 
wound motor direct-coupled to a shunt-wound generator 


at the gap= x 1:2, where с 
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each machine being wound for the supply voltage. The 
field, Fi, of the generator is connected up to a special field 
rheostat, R, of the reversing type, and is separately excited. 
It will be observed that the armatures of the main motor 
and booster are always in series. The method of control 
will, therefore, be as follows : 

1. Starting.—A full negative field is put on the booster, 
во that the voltage generated is equal, but in opposition, 
to the supply voltage. If an exact opposition be obtained, 
no current will pass through the armature of main motor. 
The field of the booster is gradually weakened until the 
difference in voltage is sufficient to produce a current 


Fe Fiela 


Supply 
Fic. 1. 


large enough to start the press motor. The speed of the 

ress may now be increased by a further weakening of the 
иле field, and when the latter is open-circuited the 
press is running at half speed. 

2. Full Speed.—2A. further increase in speed is obtained 
by reversing the booster field, so that the voltage of the 
armature is in the same direction as the supply voltage. 
The booster field is gradually strengthened until a full 
field —i.e., field rheostat short-circuited—is obtained, when 
the voltage across the armature of the press motor is twice 
that of the supply mains, and the press runs at full speed. 
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The size of the various machines for a 50-h.p. equipment 
and a 220-volt supply voltage would be as follows : 

l. Press Motor.—This would be a 50-h.p. 440-volt shunt 
machine running at any convenient speed, which, of course, 
will depend on the speed of press and gear ratio employed. 
The full-load amperes input may be taken as 94. The 
shunt field must be arranged for excitation from the 220-volt 
supply. 

2. Booster.— This machine must be capable of giving a 
maximum boost of 220 volts at 94 amperes—i.e., 20:7 kw. 
The field must be shunt wound for excitation from 220 volts 


gupply. 


3. Booster Motor. This machine is a shunt-wound motor 
direct coupled to the booster, and must be capable of 
iving an output of 20°7 kw. plus the losses in the booster. 
ў, will, therefore, be rated at 31 h.p., the full-load input 
being approximately 120 amperes at 220 volts. 

4. Regulator.—This should be of the dial type shown in 
detail by Fig. 3. The two halves of the rheostat may be 
of equal resistance, and the portions of the resistance near 
* stop " and “ full speed” should be capable of carrying the 
full field current of the booster (about two to three amperes). 
Special rheostats for this work are manufactured by the 
Ward-Leonard Company. 


The connections for a full equipment are shown in Fig. 2. 
In addition to the regulator, which is generally fixed to a 
pillar near the press, there are a number of “ creeping 
switches,” C S, fixed at different points round the 
press. These switches (which are, in fact, small field 
rheostats) have seven or eight steps in parallel with the 
early steps of the regulator, and are for the purpose of 
“creeping " or “inching round,” being operated by the men 
working the press. The whole of these “creeping switches " 
may be cut out by the short-circuiting switch, S, located 
near the regulator. In some installations two circuit 
breakers, C B, and C B, are provided, one being double- 
pole and the other single-pole, with а no-voltage release. 


To Booster Fiela 
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The single-pole circuit breaker is in series with the main 
motor. Push-buttons, P, are fixed to the press, which are 
arranged to short-circuit the no-voltage release coil on C B, 
80 that the main motor may be stopped in an emergency. 
In order that the press may be reversed, a field rheostat is 
provided for speeding up the booster motor, so that the 
booster may give a voltage in excess of that of the line 
when in opposition. The current in the main motor arma- 
ture will, therefore, be: reversed, and the machine then 
rotates in a reverse direction. The reversal, however, is 
only required on slow speeds. 

The principal advantages of this system are the extreme 
flexibility and simplicity of control, which, being effected 
by field regulation, does not require the service of a large 
controller. The system is fairly economical in energy con- 
sumption, especially at starting and running at slow speeds, 
since no series resistances are required. If we consider 
the 50-h.p. equipment mentioned above, the energy required 
by the system to run the press at full speed (requiring full 
load from the main motor) will be 94 x 220 + (full load 
input to booster motor) = 20:7 + 26:4 kw. = 47:1 kw. (for 
50 h.p output from main motor), the over-all efficiency 
being approximately 79 per cent. When the press is 
running at half speed (assuming the input to main motor 
is also one-half of full load i. e., 220 volts 94 amperes)—we 
have energy required = 94 x 220 + (losses in booster set 
running light) = 20:7 + 27 kw. = 25:4 kw. (for an output of 
24 h.p. from the main motor), the over-all efficiency in this 
case being about 76:5 percent. The special features of the 
Ward-Leonard system can be better shown by comparing 
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Swansea Municipal Telephones.—The differences 
between the Corporation and the National Telephone Co., 
r the proposed sale of the telephone undertaking, have 
now so far been adjusted that the Telephone Committee 
are to meet in a few days to consider a draft agreement. 
Strenuous opposition to the sale has, however, arisen in 
Nwansea and the Chamber of Commerce are taking energetic 
action to prevent it. 

Society of Arts.—The council of the Society of Arts 
have announced their intention to award, under the terms 
of the Benjamin Shaw Trust, a gold medal or a prize of 
£20 for “апу discovery, invention, or newly-devised 
method for obviating or materially diminishing any risk 
to life, limb, or health, incidental to any industrial occupa- 
tion and not previously capable of being so obviated or 
diminished by any known and practically available means." 
Intending competitors are asked to send in descriptions of 
their inventions not later than Dec. 31, 1907, to the 
secretary of the Society of Arts, Adelphi, London, W.C. 

The Institution. —The announcement which we make 
in another column that Lord Kelvin has accepted nomina. 
tion for the office of president of the Institution of Elec- 
trial Engineers for the session 1907-8, will be read with 
much satisfaction by all sections of the electrical engineer- 
ing community. That such signal honour should be con- 
ferred upon our Institution by the doyen of electrical 
wience in this country, who has already occupied the 
presidential chair on two occasions, is a matter for con- 
gratulation, and it shows how closely Lord Kelvin keeps 
ш touch with electrical engineering progress on the 
practical as well as on the theoretical side. It was in 
1874 that Lord Kelvin was elected for the first time, and 
in 1889 he was again elected. During the current session 
he is acting as president of the Glasgow Local Section, and 
has evinced much interest in the affairs of the local 
branch—-notably on the occasion of the visit of the repre- 
sentatives of foreign electrical societies to Glasgow last 
summer. We have no doubt that Lord Kelvin's accept- 
ance of the presidency of the parent Institution for the 
third time will stimulate the interest of its members and 
add to its usefulness. 

Railways and Traders’ Grievanoes. The traders 
are up in arms against the railway companies, this time 
against the combination into which the companies have 
entered. Resolutions condemning the combination were 
unanimously passed at a conference of representatives of 
the various trading communities in this country held last 
week, Бу whom the policy was considered a violation of the 
conditions on which the companies were granted their 
statutory powers, inasmuch as it tended to destroy com- 
petition and was calculated to invest the railway companies 
with the uncontrolled monopoly of the carriage of mer- 
chandise. It might be explained that some sort of 
understanding between the companies for the curtailment 
of wasteful competition has been justly urged for a number 
of vears, but such an understanding must not be permitted 
to develop into a combination to the disadvantage of the 
traders. We have no doubt that the strong representations 
which are being made to the Board of Trade will lead to 
the removal of any injustice done to the traders, if such 
really exists. In any case, the latter are sutticiently 
perturbed by what they consider to be a railway combina- 
tion that they have requested the President of the Board 
of Trade to receive a deputation on the subject, and they 
will urge upon him the necessity for taking some action. 
The public attention which has been drawn towards this 
matter will, no doubt, exert the Board of Trade aud the 
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Railway and Canal Commission to bring into action the 
powers with which they are invested to prevent injustice. 
Dundee Electricity Station Extensions.— Progress 
has been made by the Electricity Committee of the Dundee 
Town Council with the proposals for the erection of a new 
electric station for the city, which we outlined in our 
columns recently. Mr. J. F. C. Snell was called in to 
advise the Council on the matter, and he proposed a scheme 
for the erection of a new station at Stannergate at a cost 
of £93,000, and the retention of the present works in 
Dudhope-crescent-road as an auxiliary station, with the 
erection of sub-stations. The necessity for the extensions 
is now generally admitted, but there has been a difference 
of opinion as to what extent these extensions should at 
present be undertaken. After much consideration, the 
committee have adopted a modified scheme, involving an 
outlay of about £50,000. At this cost sufficient plant can 
be laid down to meet the immediate wants and be revenue 
bearing, while the scheme is such as to permit the com- 
pletion of the scheme originally proposed by Mr. Snell, as 
necessity arose. The later scheme had previously been 
placed before the committee by Mr. H. Richardson, the 
city electrical engineer, and it has now been confirmed by 
Mr. Snell. It is to be proceeded with immediately, and a 
special committee has already been appointed to negotiate 
with the Harbour Trustees for a site at the Stannergate. 


Commercial Motorcar Exhibition at Olympia.— 
The first international commercial motor-vehicle and motor- 
boat exhibition, which will be opened at Olympia on 
Thursday, March 7, by the Lord Mayor of London (Sir 
William Treloar), marks one more step in the advance of 
automobilism. Hitherto the commercial motorcar has been 
overshadowed by the pleasure vehicle, and at previous 
exhibitions has had to take a secondary position. Now 
the Society of Motor Manufacturers and Traders feel that 
the industrial side of automobilism is quite as important as 
its predecessor the touring car, and, therefore, the whole 
of Olympia is to be devoted to a great exhibition, which 
cannot fail to attract the attention of the numerous sections 
of the trading community. The exhibition at Olympia will 
contain all the latest developments in the commercial side 
of the automobile industry. Motor omnibuses of the latest 
types, light motor-vans for quick transit of tradesmen's 
goods, heavy motor lorries (both steam and petrol driven), 
and all kinds of industrial vehicles will be shown in the 
main hall of the great building at Kensington. The annexe 
will be entirely devoted to motor boats, marine engines, and 
machinery of all kinds connected with the motor trade. In 
the gallery will be shown tyres and accessories. There will 
be upwards of 250 exhibitors in the various sections 
Eighty stands in the main hall will be devoted to com- 
mercial vehicles; there will be about 40 stands in the 
annexe, on which motor boats and marine engines will be 
shown, and the remainder of the stands will be given to 
the display of machinery, tyres, and accessories of all kinds. 
Every system of power generation will be seen—viz., 
electric, petrol, petrol-electric, steam, paraffin, and heavy oils’ 
The Prince of Wales has accorded his patronage to the 
exhibition. 

Electrical Developments in India. It is intended 
to extend the Cauvery power scheme by installing an 
additional 2,000-h.p. plant. This is to enable the Govern- 
ment to have the first call on all the power required for 
its own purposes—such as the lighting of the Bangalore 
and Mysore cities, the Belagola waterworks, etc. ‘The 
gross revenue realised during 1905-06 from the Cauvery 
power scheme is stated by Indian Enginrerin to bave 
amounted to Ks.16,54,572, the working expenses amount- 
ing to IIS. 2, 41, 289, the net income being IIs. 18, 98,285. Iu 
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order to render the cold weather supply more secure, 
investigations are now in progress, under a special 
establishment, for the construction of a large reservoir 
to hold up the flood waters of the Cauvery. We under- 
stand that Messrs. Gavin Jones and Co., on behalf of the 
Punjab Electrical Distribution Syndicate, expect very 
shortly to obtain а concession from the Military Depart- 
ment for the supply of power to the cantonments of 
Rawalpindi, Campbellpore, Nowshera, Abbottabad, and 
Peshawar. This syndicate, which has been formed in 
London, has arranged with the Kashmir Durbar for the 
reservation of 25,000 h.p. from the total power available 
from the great Kashmir project. The Durbar will con- 
struct the transmission line to Rawalpindi, and the 
synlicate will immediately draw on this to the extent of 
5,000 h.p. for distribution to the above-named cantonments. 
An important feature of the scheme is that in all these 
stations there will be a practically unlimited supply of 
power available for industriable purposes. The administra- 
tion report of the Indo-European Telegraph Department 
states that among the new works to be undertaken is the 
completion of the line from Kashan to the eastern frontier 
of Persia—which was commenced on Dec. 2, 1902—through 
Yezd, Anar, Kerman, and Bam to a point 25 miles distant 
from Kashan, Beyond this a single-wire line has been 
constructed to form a connection with the Indian line from 
Quetta to Robat, and is 211 miles long. The construction 
of a line from Karachi to Panjgur was commenced on 
Sept. 14, 1905, and 170 miles had been completed at the 
end of the official year. The line will be continued to 
meet the Central Persia line at a point near Robat. 


Obituary.—The wreck of the ss. “ Berlin,” and its 
disastrous consequences, which occurred last week under 
circumstances the knowledge of which is still too fresh in 
people's memories to need recalling, caused a shudder 
throughout the civilised world, and from all quarters 
genuine sympathy was expressed on behalf of the relatives 
and friends of the victims. Among those who perished we 
regret to notice the names of Mr. H. R. Bóhmlünder and 
Mr. W. R. Watson, who were connected with the firm of 
Messrs. Siemens Bros, Limited, Stafford. The former 
gentleman belonged to Nuremburg, Germany, and held a 
high position at the German works of the firm. He had 
been in England and at Stafford about six weeks, where he 
had been completing arrangements to take over the manage- 
ment of the local works in succession to Mr. F. Hird, and 
during this time had been staying at the Hough House, 
on Messrs. Siemens’s estate. He left there, in company 
with Mr. Watson, оп Wednesday evening (Feb. 20) to 
attend à conference in connection with the firm at Berlin. 
Mr. William Renwick Watson was chief draughtsman and 
head of the drawing office at the Stafford works. Не 
leaves a widow, but no children. We also offer our 
tenderest sympathy to Mr. Isidor Frankenburg, mayor of 
Salford, and head of the firm of Messrs. I. Frankenburg and 
Sons, Limited, eable manufaeturers, Salford, whose eldest 
son, Mr. Ralph Frankenburg, was among the passengers 
who perished on the ill-fated ship.—The week's death-roll 
contains also the name of M. Henri Moissan, a distin- 
guished chemist, who died in Paris at the age of 52. 
Henri Moissan will long be remembered for his brilliant 
work in connection with the development of the electric 
furnace, by which he succeeded in melting a great number 
of substances which had previously been regarded as 
infusible, and in reducing with carbon refractory oxides 
to their elementary state. He was also able to prepare 
many new compounds, especially carbides, silicides, and 
borides, including calcium carbide. He was well known in 
England, and in 1905 was elected a foreign member of the 
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Royal Society. It was only last year that he gave a 
lecture at the Royal Institution, demonstrating the 
volatilisation of gold and other metals by the aid of the 
electric furnace. 


Fuel Economy.—The demonstration of what may be 
done in the utilisation of the available heat from civic waste 
has been rightly left to municipal enterprise. When we 
mention that at the present time refuse destructors are 
combined with electricity works in 74 towns (to mention 
nothing of other municipal works with which they are 
connected), it will be generally recognised that refuse for 
power production must be a valuable economic gain. And 
this remark receives confirmation in the fact that many 
such undertakings show really excellent results, for at the 
present time there are at least 10 municipal refusedestructors 
operating in this country which are actually financially 
reproductive, inasmuch as after meeting all capital and 
standing charges a net annual surplus remains. But there 
are obvious limits tothe benefits of working refuse destructors 
in connection with electricity undertakings, as Mr. W. 
Francis Goodrich indicated in a paper recently delivered 
before the Association of Engineers-in-Charge. He said 
that not many years ago the production of power from 
refuse was temptingly termed “steam for nothing,” but 
that the sober period had now been reached, and it was 
recognised that low-grade fuel refuse involved a higher 
capital expenditure for plant than would be involved in 
the purchase of coal-fired plant, in addition to which the 
labour cost for handling must, he thought, be inevitably 
higher. He might have gone further, and added that in 
places where the destructor works are situated in too close 
proximity to the electricity station, the plant in the latter 
is liable to suffer heavy deterioration on account of the 
emission of particles of dust and smoke from the former 
works, unless adequate provision is made for its protection. 
When dealing with the advantages of the use of power 
from refuse, Mr Goodrich mentioned that, in addition to 
the generation of high-pressure steam, the hot gases were 
in many installations further utilised beyond the boiler by 
means of regenerators, which heat the air supply for com- 
bustion to temperatures varying from 250deg. to 450deg. F., 
according to the quantity and calorific value of the refuse 
and the heating surface of the boiler, and even beyond 
this stage a high efficiency could be obtained from a Green's 
economiser. This matter was dealt with by Mr. Goodrich 
in his paper on “ Fuel Economics,” which contained details 
of some interesting comparative tests of various methods of 
mechanical stoking. 


Technical Education in New South Wales.— 
It is a striking testimony to the foresight and enterprise 
of those who are responsible for the development of our 
New South Wales colony that technical education should 
receive the attention it does. The Government of New 
"outh Wales some time ago appointed а commission to 
inquire into the various forms of technical education in 
Europe and America with a view to perfecting such educa- 
tion in the colony, and the report of that commission has 
now been issued. "The report deals exhaustively with the 
systems prevailing in various countries, and is of importance 
rather on account of the wealth of information which it 
gives concerning such education than as indicating a solu- 
tion to the difficulty in New South Wales. But there is 
no reason to doubt that the Government will be able to 
adopta system suitable to the needs of the colony from 
the partieulars which the commissioners have gathered. 
Comment is made in the report upon the thoroughness 
found in all grades of elementary schools in Europe, and 
itis believed that nothing short of a system of primary 
education equal to that of European countries as a founda- 
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tion, with a superstructure of technical education equally 
thorough, will meet the needs of the State. There is, 
unfortunately, too much truth in the remark made by one 
of the commissioners that England's expenditure on indus- 
trial and technical education as compared, for instance, 
with Germany, is ridiculously small, and we are convinced 
that this paraimony and lack of sufficient reflective atten- 
tion to this matter are largely responsible for our backward 
state in comparison with other countries. On the question 
of commercial education, the same commissioner considers 
that the development of commercial classes within univer- 
sities, while undoubtedly valuable, was not to be compared 
in thoroughness with that of establishing well-organised 
higher schools of commerce. While such a course was 
considered indispensable for the formation of a corps d'élite 
among commercial men, and for the training of teachers, 
secondary commercial education was an essential for the 
training of those engaged in all responsible posts of com- 
mercial institutions. The commissioner comes to the 
natural conclusion that, if all countries without exception 
have found it necessary to provide properly organised 
secondary commercial education, it seems difficult to assign 
апу reason why in New South Wales they should not make 
the necessary opportunity for similar training for the youth 
of the State. 


Electrochemistry.—At a recent meeting of the 
Faraday Society Mr. John B. C. Kershaw read a paper 
entitled “The Present Position and Future Prospects of 
the Electrolytic Alkali and Bleach Industry.” The paper 
opens with a brief historical review. The original patent 
of Charles Watt for the electrolytic production of sodium 
or potassium hydrate and chlorine compounds was taken 
out 55 years ago, but the earliest industrial experiments 
were made in the early eighties, and in 1889 a 200-h.p. 
plant was erected at Griesheim, using the “elektron ” cell, 
in which the diaphragms are said to be made of cement. 
This cell is now used extensively on the Continent, and 
appears to work satisfactorily and economically. In 
England the earliest industrial trials were made with an 
asbestos. diaphragm cell at Snodland in 1891-92, and 
afterwards with a bell type of cell. These experiments 
led to the formation of the Electrochemical Company at 
Nt. Helens, but the works are now closed down. The 
Hargreaves-Bird and the Castner cells were patented in 
1892-93 ; the Castner-Kellner works were started at Runcorn 
in 1897. In America a Le Sueur diaphragm cell was erected 
in 1892 and a Castner cell at Niagara in 1897-98. The second 
part of the paper contains a list of the works now operating 
in Europe and America, summarising, as far as information 
is available, power used, type of cell and process employed, 
and products made. The totals show that about 55,000 h.p. 
are now being devoted to the production of alkalies and 
bleach by the electrolytic method, and that plant represent- 
ing about 13,000 h.p is lying inreserve. Assuming that all 
the plants are being worked to the best advantage, the 
production of 70 per cent. caustic soda at present would 
be about 110,000 tons per annum, with an equivalent of 
231,000 tons of 35 per cent. bleaching powder (two tons 
of caustic and 4:2 tons of bleach per electrical horse-power 
vear). In conclusion, tbe future of the industry is discussed. 
Within the last few years the electrolytic method appears 
to have had a set-back. In the author’s opinion, the 
Le Blane electrolytic and ammonia soda processes will 
continue to exist side by side. In the case of the first, 
alkali and bleach will be produced in diminishing quantities, 
but be compensated for by the sulphur derivatives which 
will yield the profits. The best of the electrolytic processes 
will gradually replace the Le Blanc method for the manu- 
facture of chlorine products, and they will also produce 
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metallic sodiumand its derivatives. The ammonia soda 
process will continue to manufacture sodium carbonate and 
bicarbonate, but it can never replace the other methods, 
until, at any rate, it succeeds in making chlorine products 
from its waste liquors. 


Series Resistance Transformer Wave-Forms.— 
Mr. A. W. Copley deals, in the February issue of the 
Electric Journal, with E.M.F. wave distortions produced 
by iron in alternating-current circuits. His remarks are 
interesting as illustrating the conditions which may arise 
in the use of ordinary transformers and resistances, and as 
showing the effects which may be produced under con- 
ditions often arising in laboratory and commercial tests. 
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The effects which are shown have to do with the 
influence of resistance in series with the primary of a 
transformer upon the wave-form of the E.M F. "l'he con- 
nections are shown in Fig. 1, the secondaries of the two 
transformers being connected in opposition to each other. 
An oscillograph photograph of the two voltages —the | 
voltage with the two secondaries in opposition, and the 
voltage across the transformer 2 alone—is shown in 


Fic. 2. 


Fig. 2. The sine wave shown is the E. M.F. across the 
secondary of transformer 2, and the distorted wave в 
the resultant wave with two secondaries in opposition. 
It will be seen from the curve that the two are approx - 
mately 90deg. apart in phase. The distorted wave con- 
tains not only harmonics, but also some of the 25-cyce 
frequency. To eliminate the main frequency, the E.M.F. 
wave on transformer 1 must be shifted in phase so that 
the phase is the same as that of the E.M.F. on the 
secondary of transformer 2. The oscillograph photograph 
of the resultant E. M.F. (Fig. 5) shows that the main 
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25-cycle frequency has been practically eliminated, and 
what remains is simply the higher harmonies which 
appear in the voltage of the first transformer. The value 
of the distorted wave in Fig. 5 is about one-quarter of that 
of the one in Fig. 2. 


Train Signalling.— patent has been granted to 
Captain A. Gardiner which relates to the controlling of 
signals brought about by means of insulated conductors, 
combined with a track circuit system, working the relays 
ofa train. It is seen from a description of the invention 
which appears in the Railway Engineer that, in carrying out 
this invention as applied to double-line working, the usual 
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track circuits are employed, except that at the end of each 
cireuit the joint in one only of the rails is insulated, as at 
I I I (shown in Fig. 1), this insulation being, where two 
conductors are used, on the right and left rails alternately, 
as at I I I (Fig. 2). When one conductor is used, single 
insulation is not essential to the invention, and one rail 
may be continuous if desired, or both may be sectioned as 
in the older types of track circuit signalling. Insulated 
conductors, a, of tee or any other suitable section are laid 
in such a manner parallel to the track that contact can 
readily be obtained between them and any engine or other 
vehicle fitted with a shoe, trolley, brush, or other suitable 
contact maker. The track circuit is connected up in the 
usual manner to secure the result that when the section is 
clear a current flows along one rail, through the track 
relay or relays, and back by the other rail. As shown, the 
current is supplied by batteries, b!, ci, d, ei. The track coils 
are thus excited and the armatures of the relays held up. 
On а train entering the section the relay or relays are cut 
out by the wheels and axles of the train, and the armatures 
fall by gravity. Opposite each insulated rail joint one 
signal battery, a b bc cd, etc., has its poles connected as 
follows: one pole to the rail close to and on that 
side of the insulated joint from which the train is 
approaching, and the other through the contact of 
the track circuit relay, c? d?, etc, to one of the 
insulated conductors. Thus, looking at Fig. 2, so 


long as the track battery e! actuates the relay e? the 
left-hand rail along the whole of the two combined sections 
becomes one pole of the signal battery, c d, while the 
adjacent insulated conductor becomes the other pole. If, 
then, these poles be electrically connected by suitably 
arranged contacts on an engine, a current will pass between 
them, and ean be employed to do work on the engine. 
Similarly, so long as battery /' in advance holds up its 
relay, /?, the right-hand rail along the whole of the two 
combined sections, D and E, becomes one pole of the 
advance battery, d e, and the right-hand conductor of the 
other pole ; and these poles being connected a current will 
pass between them, and can be employed to do work on 
the engine. 


The Electrical Trade in January. Statistics 
relating to trade when taken alone give but a hare (and 
sometimes even a misleading) indication as to the com- 
mercial and industrial prosperity of a nation during the 
period for which the figures may be made up. People are 
too apt nowadays to think in percentages and to seek for a 
knowledge of this country’s commercial position in com- 
parative figures, without going very far into the various 
causes operating upon the trade and commerce of this 
country, or to satisfy themselves that an adequate portion 
of the millions of pounds which represent England’s trace 
is representative of the country’s productive elements. 
There is a great danger in assuming that because published 
trade returns are always of great, or even “unprecedented,” 
value, all is well in the community. Such easy composure 
of mind is excellent when there is just cause for it, but 


care must be taken that it does not divert attention from 
matters not appearing on the surface, but which may, 
nevertheless, be instrumental in disintegrating the com- 
mercial stability, a process which bulk figures may well 
tend to conceal. We would better be able to join in with 
the pwans that are offered by a section of the Press in praise 
of this country's great prosperity were we in possession of 
precise information as to whether the capital of manu- 
facturers is not at the present time directed into less pro- 
ductive channels or more hazardous enterprises, or were 
we convinced that no large displacement of lab.ur is 
at present going on whereby many workers are being 
reduced front the skilled to the unskilled or * casual" 
ranks. We are not at this moment, however, con- 
cerned with industrial causes and effects; we wish rather 
to present some figures showing the state of electrical 
imports and exports which we have taken írom the 
January returns of the Board of Trade. These showed a 
continuation of the fluctuating state of the electrical 
industry. Taking telegraph electrical goods and apparatus, 
we find that the total value of the imports in the month of 
January was £110,572, an increase of £5,730 on the corre- 
sponding month of the preceding year. The exports, on the 
other hand, showed a decrease of £176,468, the total value 
amounting to £126,662. "Thus it is seen that while the 
imports showed an increase of 5:4 per cent., the exports 
dropped 58:2 per cent.—a strange commentary on the work 
of English pioneers. Electrical machinery of all kinds was 
imported during January to the extent of 492 tons, the 
value of which was £37,575. This shows a considerable 
decrease on the quantity and amount imported during 
January, 1906, but the imports during the past few years 
have fluctuated too much to allow any satisfactory deduc- 
tions to be made. The exports of electrical machinery 
have risen steadily, but it is significant to note that whereas 
in January, 1905, the quantity was 872 tons and the value 
£72,153, in 1907 the quantity had risen to 1,076 tons, but 
the value to no more than £72,945. These figures furnish 
further evidence as to the way in which the market for 
electrical machinery is cut up. Wire (including telegraph 
and telephone wire) came through January better than all 
other electrical material. The export was 4,431 tons, 
valuing £78,985—an increase of 621 tons and £19,161. 
These figures are more satisfactory still when we remember 
that the largely increased exports of former years have 
been well maintained. Imports, on the other hand, have 
decreased both in quantity and value, the total amount of 
imports being 5,515 tons and £55,284. As a clearing house 
for foreign and Colonial merchandise, England still holds a 
position of supremacy for electrical as well as for other 
goods. But, as we have already indicated, the foregoing 
figures do not complete the tale of this country's trade and 
industry ; besides, the returns of one month are of but little 
importance as an indication of the general course of trade. 


The London County Council .-To-morrow will 
deekle the constitution of the new Council, and bring to 
a close a long and vigorous electioneering campaign, in 
which the parties contending for supremacy on the Council 
have not been above adopting such tactics as are likely to 
divert the minds of the electors from the principles involved 
to mere personalities. The London County Council have, 
in consonance with the tendency of English municipalities, 
left far behind the good old days when the functions of 


publie authorities were limited to the maintenance of public 


health and good order in their respective areas, and have 
embarked upon commercial enterprises which Parliament 
has readily sanctioned. The fact that the London County 
Council now controls many vast undertakings invests 
to-morrow's elections with especial importance, and elec- 
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trical engineers have, perhaps, reason for deeper concern 
than bas anyone else——if we except the body of rate- 
payers—in the outcome ot the polling. We should be 
sorry, indeed, to pass any opinion as to the merits or 
demerits of either of the opposing parties, or to venture 
any interference in the course of the election by advocating 
the claims of either the one party or the other. But we 
cannot suppress an expression of regret that politics should 
have becn allowed to enter so far into municipal affairs— 
and in the case of the London County Council probably 
more во than ever—as to obscure the real issue of the 
election, which is an economic one. We have heard much 
of the Council's tramways policy during the past few weeks' 
campaign, and are gratified to think that whichever way 
the election turns the present policy is to be continued. 
The rights or wrongs of the policy of municipal trading 
cannot now be discussed in connection with the tramways, 
for the undertaking is too firmly established to he dislodged 
{гош its present basis. As an instance of the great import- 
ance of the undertaking, we might mention that during the 
year 1905-6 183,512,421 passengers were carried on the 
Councils southern tramways alone. This compares 
with a total number of 100,228,954 passengers carried 
on the southern system during the year 1898-1900, 
when first the Council commenced the working of 
the lines, being an increase of 83,283,467. But we 
have not yet had any indication as to the policy to 
be pursued in connection with the bulk electricity scheme. 
True, the Council have by a large majority decided to go 
on with their scheme; but in the event of the party chiefly 
identified with the scheme being returned to Spring-gardens 
in a minority, will their successors drop the thing altogether, 
or allow one of the other promoters to step in and obtain 
powers to give а bulk supply over Greater London under 
the control of the County Council, with or without а 
proviso that the undertaking should revert to the Council 
after a stipulated period? We confess that the attitude 
of the present Council is not quite clear in the matter, 
and it would be as well to know definitely whether they 
intend proceeding boldly with their scheme, or whether 
they propose asking private enterprise to step in and 
take the initial risk, then hand it over to the public 
authority as a paying concern —a proceeding which 
would be scarcely fair to а company, who would be 
clearly entitled to reap the fruit of its pioneering work. 
But a thoughtful consideration of these far-reaching 
matters is scarcely looked for during the excitement of 
an election waged with all the party vigour. We repeat 
that it is a matter for regret that essentially economic 
issues, Which require clear and dispassioned thought, should 
tee confounded with party politics, and we believe that the 
present mode of conducting elections will keep the best 
brains away from the Council. Further than that, it will 
generate strife and bitter feeling among the elected them- 
selves, and, instead of having an assembly of men engaged 
upon these questions in a thoughtful and conciliatory 
manner, we will have to witness one set trying to play off 
against another set. 


Alternating - Current Frequencies. — A paper 
presented recently before the American Institute of 
Electrical Engineers by Messrs. L. B. Stillwell and 
Hi. St. C. Putnam, gave an instructive analysis of the 
costs of operating electric locomotives and steam road 
locomotives on main trunk lines. The paper contained а 
considerable collection of data gathered from tbe operation 
of various interurban lines, the elevated railways in New 
York, and the Valtellina three-phase line. A comparison 
of these data showed that the total cost of operation bv 


electricity would be 82 per cent. of that by steam locomo- 


———— 


tives. But the outstanding feature of the paper (which 
showed a decided preference for the alternating-current 
locomotive) was its advocacy of a new 15-cycle-per-second 
frequency. The authors, after discussing the recognised 
advantages of continuing the use of the present standard 
frequency of 25 cycles, outlined the greater advantages of 
15 cycles for railway motors. They said: “In the case of 
multiple-unit equipment of passenger cars where locomo- 
tives are dispensed with and motors carried upon the car 
trucks, it is very important that the dimension of motors 
be reduced to а minimum. The difference between the 
dimensions of a 15-cycle and a 25-cycle motor may easily 
be the controlling consideration compelling the adoption of 
the four-motor equipment. In the application of single- 
phase commutating motors to locomotives in general 
railway service, the minimising of motor dimensions is, 
perhaps, still more important, although, in this instance, 
the limitations imposed by the space available are less 
obvious. There can be no question of the superiority of 
the 15-cycle motor in respect to the very important features 
of commutation, efficiency, and power factor.” In the 
discussion on the paper (for а report of which we are 
indebted to the Electrical Worl!) there was a singular 
unanimity of opinion as to the question of frequency, 
and many prominent authorities supported the views of the 
authors. According to Mr. B. G. Lamme, the most important 
reason for changing from 25 cycles to 15 cycles relates to the 
increased output that can be obtained from a certain motor, 
Thus a 100-h.p. 25-cycle motor becomes 125-h.p. at 15-cycles. 
The single-phase series motor can operate both on 25 and 
15 cycles at practically the same speed. The 15-cycle 
motor, if well designed, will operate on 25 cycles fairly well 
at slightly reduced capacity. A motor equipment normally 
designed for 25 cycles will operate excellently on either 
frequency if 15-cycle transformers are provided. Mr. B. J. 
Arnold was strongly of the opinion that 15 cycles would be 
adopted finally on account of the necessity of getting as 
much motor capacity in a limited space as possible. The 
weight of the equipment is practically the same, whether 
25 or 15 cycles are used. A frequency of 15 cycles requires 
an increase in the size of the transformer, but reduces the 
size of the motor, and the total weight is the same, but it 
provides additional power at the drivers. Mr. Arnold pre- 
dicted that some form of high-potential overhead conductor 
would be the final solution of the railway problem. The 
question is certainly one of importance to manufacturers, 
and we hope they will give it their attention. The chief 
advantages of the adoption of low-frequency alternating- 
current aystems are obvious, but its drawbacks are likewise 
manifest, and it is a question as to what extent the neigh- 
bouring telegraph and telephone lines are likely to he 
affected inductively by the powerful currents that would be 
carried along the railways. The main problem to be con- 
sidered, however, is less one of frequencies of apparatus, 
but the substitution of the electric motor for the steam 
locomotive and the superiority of the continuous-current or 
the alternating-current motor. Railway managers will, we 
think, choose that system which is economically the most 
advantageous, and electrical engineers must not lose sight 
of the main problem, which is to demonstrate the merits of 
the different systems. We cannot take as settled the general 
advantages of any one system, in spite of all that has been 
proved in favour of the single-phase system, and this is 
evidenced by the remarks of Mr. J. F. Sprague—that 
strenuous advocate of direct-current operation—in the 
discussion on the paper to which we have referred —viz., 
that “if the Pennsylvania road were called upon to be 
electrified from New York to Philadelphia, the selection 
would not be the overhead single-phase equipment, whether 
of 25 or 15 cycles, but would be dires current,” 
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THE ELECTRICAL PLANT AT THE COCKLE CREEK WORKS OF THE SULPHIDE CORPORATION, 


NEW SOUTH WALES.—q( Continued. from page 224.) 
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Fios. 6 AND 7. Details of Lighting Arrangements and of Distributing Fuse and Switch Box 


Fic 5 - Overhead Construction at the Sulphide Corporation s Works, showing Details. 
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The following illustrations show the details of construc- 
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The last illustration (Fig. 8) shows the standard con- 


tion of the overhead mains as designed by Mr. A. W. nections for shunt motors at the Sulphide Corporation's 
Tournay-Hinde. The details are well thought out, and | works. The explanations on this drawing are so full that 
practical experience has proved their sufficiency to meet | no detailed description is required here. It will he seen 
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were many particulars given of these mains in our first | buildings. 


article which will be more readily followed by comparison 
with Fig. 5. The bare copper conductors of opposite 
polarity are kept on different sides of the post. As a 
further distinction the portions of the cross-arms on the 
right-hand side of the poles are painted red and those on 
the left-hand side white, when looking at the pole from the 
generating station. These poles are sunk 6ft. in the ground 
and the holes filled in with concrete. The lowest step on 
the pole is kept 20ft. above the ground. The cables are 
all the same section—"'/, equal to about ‘2 square inch aud 
on each arm eight of these cables can be carried. The 
method of jointing is that shown at the bottom of Fig. 5, 
a brass socket being used. 


Fig. 1.— lhe F.G.H. Variable Speed Motor. 


Fig. 6 shows the arrangement of lighting circuits taken 


trom the overhead wires for a given building, and Fig. 7 
is an enlarged view of a distributing switch box. 

It will be seen that, although insulated cable is used, the 
arrangements for supporting the same give air insulation 
as well. The plan of the top of the box shows two pieces 
of wood screwed together with holes drilled at the jointe 
„lightly smaller than the cables, so that when tightened 
up the cables are securely gripped. The whole of the 
lighting circuits are wired with No. 16 wire, and not more 
than three amperes are allowed per wire. 
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Fic. 8. Dlagram showing Apparatus used and the Connections for Motors at Cocklo Creek. 


the conditions which obtain at smelting works. There | that lightning arresters are fitted at every motor inside 
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VARIABLE-SPEED MOTORS. 


The application of electric motors to the driving of 
machine tools has been improved of recent years by placing 
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the motors on the tool and gearing them to the same. In 
the first examples of this the belt cone pulleys were 
retained as a means of changing speed. This was necessary, 
because the speed variation possible by varying the shunt 
excitation of the motor was not sutticient for practical 
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purposes. Also, this method of speed variation, if pushed 


to its limite, resulted in sparking at the commutator. With 


the introduction of compensating poles in the motor field 
The following 


a much wider speed range is obtainable. 
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without loss of time, such as machine tools, lathes, drills, 
slotting, grinding, and shaping machines, punches, etc. 
Further, they are of great advantage in paper mills, print- 
ing works, spinning and weaving mills. 


They enable a 


2 


Fi. 


illustrations show the latest type of motor manufactured 
by Messrs. Felten und Guilleaume-Lahmeyerwerke A.G. 
at Frankfort. These motors are made in three types, with 
speed regulations respectively up to 1 to 3, 1 to 6, and 
1 to 12 for .constant output. The speed of the motor 


remains for a given position of the controller practically 
constant at all loads. Fig. 1 shows the field of one of 
these motors fitted with compensating poles. The greatest 
demand for these motors is, of course, where the specd of 
the machine driven must be different for every piece of 
Work, and where such change of speed must be effected 
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change of paper travel to be made according to quality of 
paper required, and a change of loom speed according to 
coarseness of material, ete. | 


Figs. 2, 5, and 4 show machine tools the speeds of which 


are altered entirely by electrical means, Fig. 2 is an auto- 
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matic shaft grinder, 10in. centres, used for finishing shafts 
up to 4łin. diameter and 8·5in. long. The head-stock is 
driven by a Sch. p. continuous-current shunt motor, the 
speed of which may be regulated between 400 r.p.m. and 
2,000 r.p.m. without loss of energy. By means of back 
gearing the main spindle can he run at eight different, 


fixe speeda, between 12 and 110 revolutions. The slide 
rest is also driven by a motor with speeds variable up to 
1:5. Herealso back gearing is used, providing 10 different 
~peeds of between 20in. and 125in. per minute. The grind- 
ing wheel is driven by a 7:5-h.p. motor mounted directly 
on the support. The grinding wheel is automatically fed, 
and works in harmony with the slide rest. The advantages 
of the whole arrangement may be summed up as follows: 
No stepped pulleys on the driving end of the slide rest: 
none on the countershaft. For driving the headstock only 
three pullevs are required instead of two four-step pulleys, 
as formerly required. It is apparent that the saving of 
space is considerable. No belts to strip and replace, simple 
manipulation of aswitch instead. The lathe is independent 
of any transmission shafting, and can, therefore, be run 
alone or be shifted to any convenient spot. There are no 
belta or shafts over the lathe to obstruct access by overhead 
crane. 

Fig. 3 shows a буп. turret lathe with 25in. centres, 
fitted with automatic feeds in both directions, for high 
cutting speeds with special steel tools. It is driven by a 
shunt motor of 12 h.p., and running at anything between 
300 r.p.m. and 900 r.p.m., regulation being etlected by 
means of a controller mounted on the frame and operated 
direct. The resistances are placed inside the frame, and 
the reversing switch is fixed in front of the bed. Fig. 4 
represents а vertical boring mill, originally intended for 
mechanical speed variation by means of stepped pulleys, 
but now converted for electrical speed variation. It is 
driven by a shunt motor of 4:5 h.p. at any speed between 
410 rpm. and 1,650 r.p.m. The saving of space by 
discarding the pulleys (they are shown in the figure) is 
apparent. 

More details of these motors and their accessories can be 
obtained from the Lahmeyer Electrical Company, 109-111, 
New Oxford.street, W.C. 


RECENT INVESTIGATIONS OF LIGHTNING 
PROTECTION APPARATUS. 
BY R. P. JACKSON, 


The following is an abstract of a paper read before the 
American Institute of Electrical Engineers on Dec. 28. For 
this and the discussion we are indebted to the Alectrical 
тиг of New York. 

Mr. Jackson introduced the subject by likening an electric 
transmission system to acontinuous pipe line filled with a 
heavy elastic fluid. The generating and utilising apparatus 
mav be thought of as two pistons placed at opposite sides of 
the pipe circuit, the oscillations of one being followed by those 
o: the other. With such a system, sudden disturbances will 
set up impulses or waves which cause an increase of pressure 
wherever their free transmission is retarded. These dis- 
turhances are analogous to lightning discharges. Increase 
in pressure, if not relieved in some way, may damage the 
apparatus. lf loose heavy pistons be placed in the pipe line 
0 that the surge of fluid encounters them before reaching 
the apparatus, they will absorb more or less of the shock, 
and thus protect to an equal extent the apparatus beyond 
it. Sach a piston шау be compared with a choking coil in 
an electric svstem. If the pipe line be provided with vents 
containing plugs which are driven out by an excess pressure, 
this device corresponds closely to the airgap lightning 
arrester, which resists the flow of current under normal 
pressure, hut gives way, offering a path of low resistance, 
when subjected to excessive pressures. The author shows 
how this mechanical arrangement affects the distribution of 
pressures within the fluid, and then discusses the similar 
effect of high-tension stresses in an electric system. 

Fig. 1 shows how these stresses are distributed in a 
transformer winding. A 30,000-volt transformer winding 
of 2,000 turns had leads brought out every 200 turns. It 
was arranged to have a condenser of 0:1 microfarad, charged 
to about 50,000 volts, discharge into and through this 
transformer. Spark-gaps were placed between adjacent 
leads, in ꝛach case spanning 200 turns. Curve A shows 
the rise in pressure across each section when unprotected. 
Curve B shows the result when a choke coil of 0:0165 
henry is placed in the lead. Curve C indicates the flatten- 


ing etfect on the potential distortions within the transformer 
when a choke coil of 0:1764 henry is used. It would appear 
that in an unprotected transformer the first turns take the 
greater part of the strain, and they also act as а choke coil 
to the rest of the transformer. The reduction in stress 
across the first 10 per cent. of the windings by the use of 
the external inductance is very obvious. 

Fig. 2 shows the result on the first 10 per cent. of the 
windings where various inductances from zero to 0:07 henry 
are used. With no choke coil, the stress appearing across 
the leads 1 and 2 is taken at 100 per cent. With the 
different choke coils the lower values indicate the per cent. 
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that may still be said to pass through the choke coils and 
appear as stresses across the first 200 turns of the trans- 
former windings. A fatter wave front would, of course, 
tend to make curve A (Fig. 1) approach curve C, and the 
curve of Fig. 2 would have a lower maximum, but would 
probably take the same shape—that is, the same coil would 
permit the same per cent. of the maximum rise in the 
transformer independent of the wave front. A transformer 
of different design would also probably give a similar curve, 
except that for the same surge a different proportion of the 
windings would be required to give the same rise in 
pressure [n other words, it does not appear to be a certain 
per cent. of the transformer winding that receives the shock, 
but it is more probable that the first inductance encountered 
by the surge receives the stress to a certain depth measured 
from the end of the winding which first receives the blow. 


E tan eae 
үү 
TTT ET TTT itt ke 
94 O04 23 oF OS E 07 


Henr gs 
Fic. 2. 


If external inductance is inserted, the amount of the stress 
taken up by it will depend on its amount, all values con- 
sidered independently of the iron. Therefore a transformer 
of a very few turns would naturally have such an impact 
stress distributed over most of its windings, while one of 
many turns is only endangered in the first small per cent. 
of its windings. As the inductance of any coil is, in general, 
proportional to the product of the mean turn and the 
square of the number of turns, it follows that the larger a 
transformer is the better is its inherent insulation against 
the impact stresses. 

Ina general way the curve of Fig. 2 is borne out by 
results from coils in use. Coils of low inductance have in 
some cases permitted sufficient. disturbance to penetrate 
as to damage the transformers, while the better type of 
oil-insulated coils have been such good reflectors that the 
only difficulty has been in maintaining the insulation of the 


3 


298 


THE ELECTRICAL ENGINEER, MARCH 1, 1907 


coil itself against the banking up of potential across it. А 
reasonable deduction from Fig. 2 is that coils of very low 
inductance are practically useless, while for coils of inductance 
greater than 0:06 henry the protection increases very little 
with the increase of inductance in the coil. 

Moreover, with increase of inductance in the choke coil 
we encounter another difficulty. These inductances, of 
course, produce a drop in voltage. The E. M. F. across 
the terminals of a coil is proportional to the current 
in that coil, but approximately 90deg. out of phase with 
the current. Hence, when the power factor of the load is 
nearly unity, the resulting drop in voltage is relatively very 
small. If the power factor of the circuit is low, however, 
the E.M.F. across the choke coil comes more into 
phase with the impressed voltage, and becomes of con- 
sequence. From 0:002 to 0:025 henry is the useful range 
of values from the point of view of protection.* 

It appears impossible to obtain much choke-coil protection 
for 60-cycle circuits of low voltage and power factor and 
large currents on account of the prohibitive drop. In all 
other cases shown а suitable inductance may be inserted 
with a permissible drop. For higher voltages, the per 
cent. drop will be negligible. Also if the power factor of 
the load is near unity, even such inductances as have been 
indicated as desirable will not cause an appreciable drop. 
In most circuits, a well-insulated coil of considerable induct- 
ance is of undoubted service. 

From consideration of Fig. 1 it would apparently be 
possible to insulate а transformer во as to protect it against 
the probable surges, but it would make a difficult and 
expensive design at best, and under commercial conditions 
when various loops are required and, perhaps, also series and 
parallel operation of coils for full and half voltage such 
insulation would be impracticable. 

Returning to the mechanical analogy, it may be noted 
that the lightning arrester is of the nature of a relief valve, 
which when a rise of pressure occurs at the point at which 
it is placed should permit the escape of a sufficient amount 
of the elastic fluid to limit the rise of pressure. Assume 
that a potential wave of irregular contour is approaching a 
transformer protected by a vent or lightning arrester. 
Assume some part of this wave to have a value of 100,000 
volts. If the electrostatic capacity of the conductor to 
ground is taken as 0:0155 microfarad per mile, which is 
approximately correct for the ordinary transmission line, 
there will be a charge of 0:00155 coulomb per mile. If 
this charge is arriving at the rate of 186,000 miles per 
second,t there are 251 coulombs per second or 251 amperes 
to be disposed of. Dividing 100,000 by 250 gives 400, 
which if true resistance would just let this surge escape 
without reflection if used as a series resistance to the vent 
or arrester. If the potential of the incoming surge. is 
higher or lower, the charge per mile becomes correspond- 
ingly higher or lower, and this critical value of resistance 
would remain the same. If there were some kind of record- 
ing meter capable of operating under such conditions, 
placed where the vent is connected, it would leave a record 
of the potential of the arriving charge, or to some degree 
the contour of the wave or surge. If a resistance greater 
than the critical value is used, there will be a partial rise 
and reflection and a partial escape ; but if the resistance is 
of less value, the surge of potential striking the transformer 
windings will be similar to the contour of the incoming 
wave but of lower value. If, in the extreme case, there is 
no resistance, the charge will escape as rapidly as it arrives. 
In the case of the pipe and elastic fluid of the analogy, if 

* A rough rule for determining the inductance of a choke coil. with- 
out iron is to multiply the square of the number of turns by the 
length of the mean turn in Е and divide the product by 106. This 
gives approximately the inductance in henrys. 

+ The rate of travel of electric waves along a wire is not a fixed 
value, but depends on the distributed capacity, the resistance, and 
inductance of the line. This rate of propagation is given by the 
expression 

К; 2 ov 
Ci VR + Lv Lo) 
which gives the rate of propagation in miles per second, if C, R, aud 
L are given in farads, ohms, and henrys per mile. It may be found 


from this expression that for all sizes of copper down to No. 6, which is 
about two ohms per nile, and for all Ии down to 150 сус1еѕ per 
second, the rate of propagation is not reduced more than 10 per cent, 


(Bedell and Crehore, p. 199.) 
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the vent is too large the inertia of the moving fluid might 
produce а partial vacuum with a resulting return flow or 
oscillation. This may, of course, also occur with the electric 
discharge, but it is possible that the inevitable resistance oí 
the ground connection will limit any such effect. 

From the above considerations it appears that the series 
resistance of an arrester should be very low and not greater 
than 400 ohms in any case, if the arrester is properly to 
serve its purpose. The reasoning and calculation given is, 
perhaps,a rough way of reaching the result, but it is on the 
whole not far from the truth, and it is in accord with the 
writer's experience. No exact formula can, of course, be 
applied absolutely to such irregular phenomena, but if the 
general assumptions are correct, the result forms a guide 
sufficient to enable us to recognise and dispense with useless 
devices. 

Having disposed of the series resistance from one con- 
sideration it is found, however, that no arrester with a 
reasonable gap will disrupt its dynamic arc if the circuit is 
earrying power from generators of large capacity unless 
the power current is limited in some way. By the use of 
multi-gaps of non-arcing metal of such number that a rise 
of 300 per cent. will just break over, and then adding an 
equal number of gaps shunted by resistance, an arrester 
may be made which on moderate power will disrupt its arc 
without the use of series resistance; but if the gaps are 
limited to such a number as to break over with a potential 
of from 150 to 200 per cent. of normal, and there is no 
limiting resistance, the arrester will almost invariably burn 
up before many discharges have passed over it. | 

The two devices most generally used for disrupting th 
arc in an arrester are the horn-type gap and the E 
metal multi-gap. On cireuits where the power is so limite 
that the short-circuit current is not more than 50 amperes 
either device should work without series resistance. Where 
the power is very large, however, as on the usual trans- 
mission line, the non-arcing metal is superior to the horn 
type, in that the arc is easily suppressed with a much 
lower resistance, and suppressed more quickly. On the 
other hand, the horn may be placed out of doors, if 
necessary, while the multi-gap should be under cover. 
Multi-gap devices for the higher voltages are, however, 
subject to some peculiar troubles of their own. The 
influence of the potential of surrounding bodies has a marked 
effect on the break-over voltage. - For instance, an arrester 
of the multi-gap type that would break over at 75,000 volts 
when located in the open or away from walls or ground 
would, when placed near the ground, or mounted between 
cement barriers, spark over at 40,000 volts. The ability to 
disrupt the arc apparently falls in about the same proportion. 
This phenomenon is the result of unequal distribution of 
the potential stresses over the various gaps A metallic 
shield near the line end of the gaps which is connected to 
the line will correct this and bring the breakdown value 
back to normal. For the higher voltages, multi-gap arresters 
should be protected in this way if mounted in close 
proximity to grounded material. 

Another peculiar fact has been noticed regarding resist- 
ances of various materials. Tests on a number of materials 
have been made to determine their suitability for use with 
lightning arresters. The test consisted principally in dis- 
charging a large condenser which had been previously 
charged to 50,000 volts through the resistance and measur- 
ing the potential over the resistance by means of a spark- 
gap. The length of this gap is called the “equivalent 
spark-gap." It is a rough but fair method of determining 
the comparative freedom of discharge through resistances. 
In measuring the equivalent spark-gap of true resistance, it 
is found that paralleling two resistances halves the equiva- 
lent gap, while putting them in series gives an equivalent 
gap of twice that of a single resistance. Electrolytic and 
metallie resistances usually come in this class, while carbon, 
carborundum, and graphite have an entirely different 
characteristic in that the equivalent of a stick or bar seems 
to be a function of its length, and several bars in parallel 
will give an equivalent gap practically the same as a single 
bar. It has been suggested that such granular material асї&- 
under static discharge as a mass of conducting particles 
partly in contact, and the effect is that of a series of minute. 
gaps in the resistance, 


Considering the effect of a resistance on a discharge path 
according to the mechanical analogy, it appears desirable at 
times to provide something in the nature of an absolute 
relief vent. A gap and a fuse of fine wire serve this 
function best, but the fuse should be of either the enclosed 
form ог the expulsion type. An open-wire fuse will almost 
invariably take so long to suppress its arc that it is likely 
do open the circuit breakers, while the same wire enclosed 
in a tube will open its arc in one or two alternations 
Experience shows that several gaps and fuses may be placed 
in parallel, and usually only one fuse will blow at a time. 
From the fact that so little secondary disturbance is caused 
on the line, such fuses appear to be an excellent expedient 
to use where the lightning disturbances are liable to be too 
severe to be relieved by a self-restoring arrester. What is 
really needed is a device having the characteristics of a 
safety valve—that is, something that will hold the operating 
pressure at all times, but furnish such a free vent that no 
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pressure much above the normal can be maintained, no 
matter how sudden such abnormal pressure may occur. 
Such a device has been found in the 4 electrolytic 
cell. 

In certain electrolytes, aluminium forms a non-conducting 
flm on its surface. This film is very thin, comparable in 
dimensions to a wave-length of light, but in a suitable 
electrolyte will withstand a voltage of 580 to 400. Above 
this voltage the film will be punctured with myriads of 
small holes letting a large current through, but reseal 
ing again as soon as the pressure is reduced. The 
equivalent spark-gap of such a cell is a function of its 
dimensions, and it is a simple matter to make a unit for 
10,000 volts which will bave an equivalent gap representing 
12,500 volts. If a gap which will also break at 12,500 
volts be placed in series with the cell unit, the equivalent 

p of the combination will still be approximately 12,500 
volts. In other words, the severest discharge from the 
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condenser representing several miles of line and charged to 


50,000 volts will pass through the device without a iol карагаты died oi h line wire, and the highest gap has 
2 К йс : -~ | Sets ої gaps are used on each e wire, é > highest g аз 
potential of more than 12,500 volts existing over its | > fuse in sories with it. 


terminal. Apparently this cell can be connected in series 
with a suitable gap between each line and ground, and will 
su all abnormal rises of potential at that point. As 
to the kind of gap, a non-arcing multi-gap has been found 
very satisfactory while a small horn gap seems to work 
nearly as well. The power current taken being less than 
one ampere, the arc rises a few inches on the horn and 
goes out quietly. At this time no statement can be made 
as to which form will prove the more desirable. The horn 
arrangement has been used up to 40,000 volts. 

The oscillograms shown in Figs. 5 and 4 represent the 
voltage and current characteristics of а 12,500-volt unit. 
The applied voltages are 9,000 and 12,250 respectively, and 
the currents are all less than one ampere. The smooth 
curve shows, of course, the voltage and the irregular 
one the current, which is about 70deg. in advance 
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of the E. M. F., and is largely condenser current. In 
the test shown in Fig. 5 the applied pressure was about 
9,000 volts effective, which was such a value that the 
maximum of the E. M. F. wave was just below the breaking. 
through point of the cell. The small humps on the upper 
halves of the current waves show that, in fact, there was a 
slight breaking through at the point of maximum E.M.F. 
Fig. 4 shows how this breaking down or puncturing of the 
film has been increased by а moderate increase of voltage 
the effective applied voltage in Fig. 4 is 12,250. The 
current taken by the device may be divided into two parts 
and called for convenience “condenser” and “leakage ” 
currents. They both exist at all times when an alternating 
E.M.F. is applied, and one is wattless while the other 
represents power. As the voltage is increased, both con- 
denser and leakage current are increased, but during the 
period while the E.M.F. is highest there begins to bo 
increasingly large leakage current. The unsymmetrical 
shape of current wave is due to the fact that the aluminium 
plates are in tray form, and the exposed pue area in one 
direction is less than that in the other and the solution m 
contact with the lesser area is more dilute than the other. 
As the voltage is still further increased, a very acute peak 
develops near the maximum point on the E.M.F. wave. 
A surge or E. M.F. peak from any other source is allowed to 
pass and relieve the line exactly as in the case ofa safety valve, 
while the power current which can follow is insignificant. 

In general, it can be said that the electrical characteristics 
of this device are ideal for the purpose, but there were 
many mechanical difficulties met with in making it in a 
form suitable for commercial use. Nearly all the difficulties 
have been overcome, but an endeavour is being made to test 
out all possible points in service. 


The discussion was opened by Mr. R. D. Мекѕнох, who said 
that the natural repetition of lightning is at such irregular 
intervals, and the phenomena, when they do occur, are appa- 
rently so erratic, due to the number and variability of the 
elements on which they depend, that no satisfactory study has 
been made of them. Theorising in regard to it is, in the lack 
of definite experimental data, of little value. The paper under 
consideration is somewhat open to criticism in this regard, since 
by means of the data obtained on one certain transformer, 
having a certain internal electrostatic capacity and subjected to 
а frequency or steepness of wave front, which may or may not 
approximate that in the case of lightning, the endeavour is made 
to specify, within certain limits, the inductance which will form 
an effective protection. If it were worth while, it could be 
shown that with other transformers and other frequency of 
discharge, the criteria by means of which Mr. Jackson has fixed 
thelimitsof effectiveinductance would be very materially moditied. 
Mr. Mershon is not inclined to agree with Mr. Jackson as to the 
advisability of choke coils. It would be betterto doaway withthem 
altogether, and put such amount of insulation as may be necessary 
on the end turns of the transformers, such amount of insulation 
as will take care of a considerable amount of strain between the 
end turns. Then, by using a low-resistance arrester or its 
equivalent, we shall have ample protection. It is possible to 
have a system of lightning protection which will automatically 
adjust the resistance of the path to ground to that value 
necessary to take care of the discharge. This may be done 
by inserting a number of arresters in each line, set to discharge 
at successively high voltages, and connected to the ground 
through resistances. The least gap will flash over for low rises 
in pressure. If the path to earth be too high the next gap will 
flash, and so on until the resistance to ground has become low 
enough to relieve the pressure. He has for some time past 
made use of this scheme with satisfactory results. Only three 


The electrolytic condenser described 
by Mr. Jackson is a promising piece of apparatus. Mr. Mershon 
has seen it in expermental operation, and. so far as experiments 
go, it seems as though it should be effective. It remains, 
however, to be seen how it will behave in practice ; what ditli- 
culties may arise due to the evaporation or freezing of the elec. 
trolyte, or to the sudden formation of vapour, in the case of i 
lightning discharge of extreme severity. A very desirable 
requirement of a lightning arrester is that it should be capable 
of beiug installed outdoors. i 
Dr. C. P. STEINMETz fully believes in the effectiveness of the 
choke coil, but it is obvious that it cannot be considered as 
protective against any of the very manifold inanifestations of 
atmospheric, electrostatic, or internal surges whereby the total 
system rises bodily above ground. Probably it cannot protect 
much against the very low frequency surge where the oscillation 
is of enormous magnitude and of a frequency not much above 
the normal line frequency. But it can be shown experi- 
mentally that at least against high-frequency oscillation, 
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against travelling waves of steep wave form, the reactive coil 
offers a very able and satisfactory protection. Dr. Steinmetz 
does not agree with the paper in the numerical values of 
the minimum effective reactance. If the spark-gaps had been 
connected, not across 200 turns, but across 20 end turns, 
& curve would have been obtained with an entirely different 
set of abscissa, and the minimum effective inductance would 
have been about one-tenth the value given. Obviously, the 
more reactance we put in the more we reduce the stress on the 
transformer, but soon it becomes a question whether it is more 
economical to build a large reactive coil or to insulate the end 
turns of the transformer. To insulate the end turns against full 
voltage is not always desirable; the additional reactance is 
desirable, and a reactive coil of very few turns will reduce the 
maximum stress at the end turns to a very few per cent. of the 
maximum possible stress and be amply sufficient to provide that 
the necessary insulation of the end turns will be within feasible 
and practicable limits. That is desirable, not only because it 
does not make it necessary to have such a very high reactive 
coil, spoiling the regulation of the system, but it is also impor- 
tant in considering the question whether the reactive coil is a 
reactive coil at all. It might almost be stated as а conundrum 
for high-frequency phenomenon— when is a reactive coil not a 
reactive coil? We always assume that this coil contains inductance 
and very small resistance, but we forget it contains distributed 
capacity which may be relatively small where circular conductors 
are used, but larger where flat conductors wound in a flat coil 
are used, and much larger still where we submerge the reactive 
coil in oil, due to the specific inductive capacity of the oil, and 
also since the higher disruptive strength of the oil permits 
bringing the turns closer together. When we get to such high 
frequencies as are produced by spitting from the line, by spark- 
ing discharge, by grounding one Side of an insulated three-phase 
system, etc., the electrostatic capacity of the reactive coil begins 
to be appreciable. If the frequency is high enough the current 
does not run around the turns of the coil, but passes from one 
conductor to the next conductor through the capacity between 
the turns as а condenser. The limiting frequency is very high, 
somewhere in the range between 10,000,000 and 100,000,000 
cycles, and is а frequency which occurs when a steep wave 
approaches a station, and meeting any obstruction spits over to 
other conductors near by, or into space. The best series resist- 
ance in the arrester circuit is the one of lowest value, and the 
lowest value is zero. There are, however, two points of view ; 
one point is that of the designer of the lightning arrester, 
and the other that of the operator of a transmission 
system. For the protection and safety of the lightning 
arrester, the higher the series resistance the better. No 
lightning arrester without series resistance has yet been pro- 
duced which is absolutely safe against self-destruction. From 
the point of view of the system any series resistance may be 
objectionable. It may happen that in a station a short-circuit 
takes place, and instantly ruptures. The current cannot 
instantly cease in the system, but continues to flow, and not 
having a path merely backs up in voltage. In any large system 
under these conditions the voltage produced will not be appre- 
ciably relieved by the discharge from a 400-ohm resistance. 
Prof. E. E. F. Creighton has been working on the electrolytic 
type of lightning arrester for several years, and some such 
arresters have been out during the last season in commercial 
service on high-potential lines. Dr. Steinmetz agrees with Mr. 
Mershon's statement that a number of spark-gaps set for 
different voltages, with different series resistances, form a good 
protection. But instead of placing them in multiple to the 
ground they may be connected in series, each shunting a part of 
the resistance in series with the one above it. In this way a 
disturbance will select the path which wiil relieve the strain on 
the system. 

Mr, Percy H. THoMas pointed out that the concentration of 
potential on the outer turns of a transformer results from the 
electrostatic capacity of the winding. Assume first a plain 
transformer winding, connected to earth on one side, and let a 
statie disturbance come from the line ; assuming that there is 
no capacity between the turns or to the ground, there will bea 
perfectly uniform distribution of potential throughout the 
winding, the same number of volts for each turn. Assume, 
now, the actual conditions, we have an electrostatic capacity 
from each turn to ground and between the turns. If a discharge 
comes in, there will be no change in the potential of one turn 
until the discharge has tlowed to this turn from the one beyond it, 
as shown by Dr. Steinmetz. The rate at which the charge 
penetrates the coil determines the potential impressed on the 
outer turns. The greater the inductance and the greater the 
capacity, the slower the disturbance will penetrate and the 
greater will be the concentration of potential. One value of 
inductance cannot be used to protect in all eases. Mr. Thomas 
suggested a modification of Mr. Mershon's scheine for protecting 
transmission lines. ‘This is to place at a point, a mile or possibly 
five miles from the station, a number of enclosed fuses with spark- 
gaps toground, these gaps bemyadjusted considerably higherthan 
the gap at the station. If a severe discharge comes in, it 
reaches the higher gaps and goes freely to ground ; the fuse 


blows and opens the cireuit. By having four or more of these 
fuses, severe discharges may occur several times in one storni, 
and yet the line will be amply protected. "These disturbances 
almost always come from the line, so that the apparatus in the 
station will not be reached by the main discharge. German- 
silver fuses should be used. 

Prof. E. E. F, CkklGHToN explained how the equivalent 
needle-gap of apparatus is determined. It is made up of the 
factors of resistance and inductance, which must be combined 
veetorially. Examples were given. Mr. Creighton has been 
working for several years on electrolytic cells, especially in their 
application to lightning arresters. Two years ago he placed one 
of these arresters for test on а line during a short period. Last 
year he had an aluminium cell arrester оп a 355,000-vo:t line 
during practically the whole lightning season. A cell can be so 
made that the resistance above the critical voltage will be but 
one ten-thousandth of the resistance below the critical voltage. 
The practice is to install the arrester with its critical potential 
about 25 per cent. above normal. The current that this cell 
will discharge without increasing the potential to а dangerous 
value depends entirely upon the construction. Mr. Creighton 
also gave some information regarding the effect of screens on 
gap arresters, 

Mr. Н. B. ALVERSON described the results he had obtained 
on 700 kw. to 1,200 kw. circuits, with а station capacity of 
3,000 kw. to 6,000 kw., using standard forms of lightning 
arresters. The experience extended over a period of several 
years. It was found that arresters without series resistance 
were of no value. The standard forms of lightuing arresters 
were used under ordinary conditions, with care and inspection. 
The limiting resistance produces а condition that gives operat- 
ing results approaching continuous service. One of the systems 
is now equipped, at the station, with choke coils and low equiva- 
lent lightning arresters. With this outfit no interruption to the 
service has occurred. 

Mr. P. M. LINCOLN said the most reliable method of studying 
the etlects of lightning is the experimental, artificial lightning 
discharges being produced by means of condensers. In design- 
ing the lightning apparatus there are two things to protect: 
one is the apparatus in the circuit, and the other is the service. 
A simple spark-gap, with nothing in series with it, is undoubtedly 
a most perfect protection to the apparatus. But at the same 
time it allows the dynamo current to follow, and thereby 
interrupt the service, unless there be some arc-interrupting 
device. These two things should be kept quite distinct. Most 
operating engineers will be willing to sacrifice some apparatus to 
save the service. ' 

Mr. MrnsHoN, replying to the suggestions Dr. Steinmetz 
made, said he preferred to have several paths to ground, thus 
reducing the reactance as wellas the resistance. He does not 
think that the use of fuses on the line as suggested by Mr. 
Thomas would work, as he has known of а case where а line, 
which was in the course of construction, was left grounded at 
night. Lightning struck the line and smashed the insulators. 
The fuses, in order to protect the station, would have to be at 
closer intervals than a mile or five miles. 

Mr. Jackson, replying to several questions, said that the 
static disturbances were shot into both ends of the transformer" 
The record of one end only was shown, as the other was a 
duplicate of it. In regard to oil choke coils and the closer 
spacing of the turns, the effect on the regulation is not 
directly а function of the total inductance of a coil, but of its 
inductance per unit length, and, naturally, а coil which may be 
made more compact and have greater inductance per unit length 
of wire will have a greater detlecting effect. It is true, as Mr. 
Steinmetz pointed out, the capacity effect will come in, but there 
is a wide range in the given range of frequency of lightning 
which a choke coil will handle. Regarding the 400 ohms, as a 
critical resistance, it was not meant that this was the permissible 
resistance for all cases. Under the conditions assumed, tlie 
value would just eliminate a rise of potential at the apparatus. 
A lower resistance would be desirable, if permissible. 
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INVESTIGATIONS ON LIGHT STANDARDS AND 
THE PRESENT CONDITION OF THE HIGH- 
VOLTAGE GLOW LAMP.* 


Being am Account of Tests made at the National Physical 
Laboratory 
BY CLIFFORD C. PATERSON, ASSOCIATE MEMBER. 
(Concluded from page 263.) 
MEASUREMENT or MEAN NPHERICAL CANDLE-POWER. 


For the measurement of mean spherical candle-power in the 
tests ms described, there was no apparatus at the laboratory 
for taking spherical candle-power онлар in one reading, 
and it was at first found necessary to uso a point-by-point 


* Paper read before the Institution of Electrical Engineers. 
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method. The lamp is supposed fixed at the centre of a sphere, 
and the surface of the 22 — is divided up into zones by 18 
e purdistant parallel planes at right angles to the vertical axis of 
the lamp. These 1 — will form parallels of latitude on the 
surtace of the ahora. Eighteen candle-power observations 
were made at intervals of 20deg. round each of these circles, 
comprsing in all 324 readings for each lamp. If the average 
for each zone is plotted in a polar diagram the mean candle- 
wer distribution curve for each lamp is obtained. The usual 
tousseau diagram is then plotted and the ratio of the mean 
spherical to the mean horizontal candle-power deduced. The 
laborious nature of the candle-power measurements in these 
tests led the author to try the accuracy, by actual measurement, 
of a method for determining the mean spherical candle-power 
onginated by Mr. Alex. Russell, who was the first to point out 
that, by selecting the correct angles in the vertical plane, the 
ассигасу of the result would not be appreciably diminished if 
the sphere be considered divided up into considerably fewer 
than 18 zones, thus greatly reducing the number of observations 
nocessary. The table given below shows the mean spherical 
candle-power of two glow lamps, obtained by taking readings at 
2, 4, 6. 8, 10, and 20 angles respectively, from which it will be 
sven that the error >ы ауе in these cases by taking 4 
instead of 20 readings is only 2 per cent., and by taking 6 
instead of 20 is only 1 per cent. 


Tasrk VIII. 
Angles of depression and elevation from 


Mean of readings at 
horizontal in degrees at which candle- 


given angles( M. S. C. P.). 
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Fre. 21. —General] View of Automatic Voltage Regulator. 


The above test could have been shortened without appre- 
viably affecting its accuracy by rotating the lamp and measuring 
wiat may be called the conical candle-power of the lamp in 
various directions. We may define the mean ** conical " candle- 
pewer at an angle ? as the mean candle-power in a direction 
making an angle 9 with the equatorial plane of the lamp. If 
readings had been taken at angles of 9:6deg., S0deg., 56'4deg. 
above and below the equatorial plane of the lamp, the mean of 
the «x readings would have given the M.S.C.P. with an 
inaccuracy of about 1 per cent. This is the principle used in 
the Russell- Leonard integrating photometer. Mr. L. W. Wilde 
has made the ingenious suggestion of measuring the candle- 
power in directions in the vertical plane, making equal angles 
with one another and multiplying the candle- power in the 
Vaneus directions by certain factors before taking the mean 
value. This method, however, like the Rousseau method, entails 
spending an equal time in taking measurements near the pole 
and near the equator. The Russell method of increasing the 
number of readings as the equatorial zone is approached is 
preferable from the theoretical point of view, and the arithmetic 
is simpler. It should be noted, when employing this method, 
that in taking six readings at the angles indicated, no light is 
considered lost through the presence of the lamp socket, which 
actually cuts off a certain amount of light. The method assumes 
that the distribution curve is the same at the socket end as at 
the tip end of the lamp. If the mean spherical candle-power of 
the lamp as a whole is required, the ratio by this ER у will 
be slightly high. If, however, it is desired to obtain a measure 
of the intrinsic brightness of the filament, the Russell method 
will give more accurate results. 


VoLTAGE REGULATOR. 


A voltage regulator for life tests has been in use for the last 
three years at the National Physical Laboratory. It was devised 
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by Mr. Rayner and the author for automatically varying a 
resistance in series with the field circuit of the alternator which 
supplies current to the life-test lamps. It is not suggested that the 
regulator will work continuously without attention, or that it is 
in a form in which it could be used in an engine-room ; аза 
piece of laboratory apparatus, however, it works satisfactorily 
and adjusts alternating-current voltage automatically to within 
the limits of - or - one-half of 1 per cent. A photograph of the 
arrangement is shown in Fig. 21. It consists in the main of 
three parts: (1) а primary alternating-current relay (shown at 
the back of the figure) actuating by means of Leclanché cells 
(2) a second relay (shown on the left): this starts (5) a small 
motor either forwards or backwards which drives a drum of 
resistance wire, rotating under a sliding contact brush. The 
automatic adjustment of this resistance, which is in series with the 
generator field, raisesor lowers the voltage so as to keepit constant. 
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FIG. 22 — Automatic Voltage Regulator View of Rocker and Mercury Cups. 
The first relay is built up in the same way as a Siemens dynamo- 
meter, with two coils at right angles to each other. These are 
connected in series with a resistance and put across the alter- 
nating-current voltage which is to be regulated. The movable 
coil is suspended by a silk fibre and controlled by a coiled 
spring. It has а long arm attached to it, and if the torsion on 
the spring is correctly adjusted this arm floats midway between 
two stops when the voltage is normal. If the voltage is too 
high or too low, contact is made on one side or the other, and 
current passes from the Leclanché cells to actuate the second 
relay. 

The arrangement was found very unsensitive and unreliable 
in its working when the pressure between the arm and stops 
alone was used for making contact. The device was, therefore, 
resorted to of using a long fine steel-wire rocker, actuated by 
the arm, and dipping either side into mercury cups according 
as the voltage was above or below normal (see Fig. 22). This 
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improved the sensitiveness of the apparatus, but due to the 
reluctance of the steel rocker to leave the mercury the arrange- 
ment still had a tendency to ** hunt." This was due to the fact 
that the main voltage on the relay had to be raised or lowered 
by the small amount necessary to produce, at the end of the 
arin, sufficient force to pull the rocker out of the mercury. Ав 
soon as it left the mercury it, of course, rocked over to the 
other side, and the same process was repeated. The trouble 
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has been remedied by permanently magnetising the steel- 
wire rocker. The current from the Leclanché cells which 
actuates the second relay is then made to pass round 
one or other of the two soft-iron rings shown at the 
top of the mercury cups. Аз these are wound with a 
number of turns of fine wire, a field is produced as soon as 
contact is made, which repels the rocker with a force equal to 
the ‘‘stiction” of the mercury. The rocker, therefore, both 
touches and leaves the mercury without the necessity of apply- 
ing any extra force at the point of contact. The second relay, 
being actuated by direct current, did not offer any real ditti- 
culties. It consists of a horizontal moving coil which rocks over 
one side or the other, making contact between four mercury 
pools, and driving the motor either forwards or backwards. The 
circuit is broken under oil, which covers the surface of the 
mercury. А set of volt records, three with the regulator 
working and one without it, is shown in Fig. 23. 

In conclusion, the author wishes to emphasise the importance 
both of accurate photometry and accurate electrical adjustments 
in connection with the rating and testing of glow lamps. "The 
specification recently issued by the Engineering Standards Com- 
mittee provides a sound basis upon which glow lamps may be 
bought and tested, but it is essential, in view of the sensitiveness 
of the glow lamp to small changes in pressure, that all measure- 
ments under it shall be conducted with a maximum degree of 
accuracy. The waste of money per annum in this country due 
to using unsuitable lamps must be very great, and the only way 
to stop the waste is to encourage those manufacturers who rate 
their lamps properly and who give an effective. guarantee of 
their quality. It should further be noted that, in order to 
obtain all the advantages accruing from the accurate rating of 
glow lamps, it is essential that supply engineers should regulate 
the voltage at the consumers’ terminals within the narrowest 
possible limits. In connection with these tests, the author 
desires specially to acknowledge the obligation he is under to 
Dr. Glazebrook, director of the National Physical Laboratory 
and chairman of the Sub-Committee on Physical Standards, 
which has been engaged in the work of drawing up the glow 
lamp specification. He also wishes to thank Mr. Rayner 
for his ready assistance and advice, and to acknowledge his 
indebtedness to Mr. Selby and other members of the laboratory 
staff for their counsel and help. 


DIScUSSION. 


Dr. J. A. FLEMING said Mr. Paterson had laid them under 
great obligations by bringing before the Institution such a large 
amount of information and valuable tests on incandescent 
lamps. Nowhere else, said he, except at a National Physical 
Laboratory could such work be done. Mr. Paterson had given 
a valuable account of the difficulties and peculiarities of existing 
Hame standards of light, and had proved what he (the speaker) 
had stated four years ago as to the effect of moisture, vitiated 
atmosphere, and mode of usage on the light emitted by the 
pentane and other flame standards. He still maintained his 
opinion as to the value of the large glass bulb for an electric 
standard. The loss in light of an incandescent lamp with age 
is very nearly always due to the obscuration of the glass, 
therefore the larger the glass surface and the farther it is from 
the filament, the less will be that obscuration for a given use. 
He believed that in the large-bulb carbon-filament lamp (if 
properly aged) we had a far more perfect means of preserving a 
standard of light than any flaine standard yet made. With 
regard to ageing, he had already specitied that the tilaments 
should be run in ordinary bulbs for about 50 hours at 5 per 
cent. above their marked voltage, and then those which showed 
no defects should be cut out and remounted in the large clear 
bulbs. He thought it perhaps best to specify this preliminary 
ageing, not by a fixed number of hours of running, but 
up to the time the candle-power showed no signs of 
further increase. If a certificate to this effect were 
furnished with each lamp by the manufacturer, it would be 
а guarantee against the sending out of lamps as photometric 
standards which had not received sufficient preliminary ageing. 
To specify a hard-and-fast number of hours for the ageing of a 
photometric standard lamp, it should be run for at least 
100 hours, and photometric measurements taken for 24 hours. 
If four such observations showed that the limited initial rise in 
andle-power had clearly ceased, the lamp could be sent out with 
uie manufacturer's certificate to that effect, a photometric certiti- 
cate being then obtained from some standardising laboratory. 
If, however, the result, say, of four days' running should show 
that the candle-power was continually increasing, then it should 
not be sent out, or, if it was, the fact should be stated. Mr 
Paterson's curves showed there was much greater difficulty in 
meeting the demand for a high-voltage photometric standard. 
Dr. Fleming failed to see why the low-voltage lamp could not be 
used. Any photometric testing worthy of the name had to be 
done off secondary batteries and with potentiometer measure- 
ments, and there was no difliculty in employing a low-voltage 
lump with а resistance in series, provided the candle-power were 
determined by the current and not by the volts. He thought 
the information given by Mr. Paterson on standard lamps would 


be usefulin assisting further efforts to produce a standard photo- 
metric glow lamp more convenient for electric purposes than any 
flame standard. 

Mr. C. J. Ковектѕох thought that the standard specification 
for carbon glow lamps which had just been drawn up by the 
Engineering Standards Committee with the assistance of the 
largest British lamp-makers, should be of considerable value to 
the electrical profession as a basis of what could be guaranteed to 
their clients with present-day carbon glow lamps, and he hoped 
it would do something to keep out the lamps of unknown 
origin. It was not the case that makers missed the incentive 
to improve the quality and uniformity of their goods, as there 
existed, beyond competition in price, an ever-growing competi- 
tion in quality. As long as circuits were so very variable, a 
standard specification could dono more than give a theoretically 
better batch of lamps. A specification, to be of general use. 
must also be a standardisation of average and extreme 
pressures. With regard to the diagrams showing what was 
typical of American lamps, he was certain that when English 
makers had the same conditions of voltage grading they would 
be able to show the saine results. There was now no trouble to 
daily reproduce such results here, but owing to the restricted 
field for certain. outside voltages in. England, as compared with 
America, this would entail an increased price. The only relief 
was to adopt the American conditions of voltage grading, but if 
this was not possible, then a narrow specification similar to the 
American one would entail a higher price than paid at present. 
As to life testing, the Robertson Lamp Company had tried to 
cut down the period of running so that lamps could be overrun 
by a certain percentage, but their results with various makes 
of lamps showed the saine as mentioned by Mr. Paterson— 
that there is no reliability in an overrunning test in 
comparison with normal running tests, and individual 
lamps gave varying results. He agreed with the author 
that, to compare the quality of different lamps, they must be 
run at the same efficiency in watts per mean spherical candle- 
power, or if the factor for mean horizontal be known, then to 
watts per mean horizontal candle- power. He thought that the 
ultimate possibilities of carbon tilaments had by no means been 
exhausted, for one had to remember that the volatilising point 
of carbon was twice as high as that of many metals being tried, 
and also that its specitic resistance was much higher, and to a 
certain extent controllable between the non-conductive lamp- 
black stage to the highly-conductive graphitic stage, thence 
onward to a second stage as We approached nearer the state of 
the diamond. 

Mr. ALEXANDER RvssELL said the author's tests showed that 
the Carcel lamp was a very good lamp considering the period at 
which it was invented. It was inaccurate to measure the mean 
hemispherical candle-power of glow lamps; what was wanted 
was the mean spherical candle-power. He had calculated the 
reduction factor as shown in the formula, giving the ratio of the 
mean spherical candle-power to the mean hemispherical candle- 
power: 

Ip 


Reduction factor = 07785 4-011 i 
h 


Mean vertical candle-power was denoted by I; and mean hori- 
zontal candle-power by I, The reduction factor could be 
obtained by these two measurements. 

Mr. LaxceLor Wib thought that the dimensions of the 
photometer room, especially the height (which probably had some 
influence upon the chimney draught) might have a great deal 
to do with the variability of flame standards. He had found a 
pentane lamp to give 43 per cent. less candle-power when tested 
at the laboratories at Westininster than when tested at Tedd- 
ington. He did not know whether this was due to there being 
less air-space in his laboratories, or whether the air at West- 
minster contained less oxygen than at Teddington. He had 
also tested six 16-е.р. 44-watt lamps of voltages ranging from 
200 to 250 volts. The lamps were run on steady voltage for 
100 hours, and tests showed that the greatest variation from 
original candle-power was O'l c.p., or 0°06 per cent. Lamps 
aged by overrunning were not constant, and it often took 
several] weeks for them to settle to constant value, and. even 
then they were not satisfactory. With regard to rating, he 
preferred maximum horizontal candle - power to mean 
horizontal eandle-power, and he suggested that when testing 
samples the mean spherical candle-power should be tested. The 
ultimate life tests were of little importance, as the lamp was 
useless when the candle-power of the lamp had dropped to 
80 per cent. of its original. One per cent. error in the last 
measurement would produce 10 per cent. error 1n the apparent 
use in the life of the lamp. He would rather carry out life 
tests for about 500 hours, and take the average power from 
measurements made at regular intervals. He added that he 
had been using an automatic voltage regulator for the last two 
years, which kept the variation less than 4 per cent. If it could 
be run on a less variable circuit than that at Westminster. 
better results would be obtained. 

Mr. HavpN T. Harrison said Mr. Paterson’s paper had 
driven another nail into the coffin of the flame standard. One 
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had to have every condition at one’s fingers’ end to be able to 
use Й «пе standards, and it was almost impossible to breathe in 
a room where they were without them showing a variation. He 
thought it would be possible in future to define a standard of 
fest by passing а given current through a given length of 
me А 


The discussion was adjourned to Feb. 7, when 


Prot. W. E. Ayrton congratulated the author upon his 
Interesting paper, which, he said, contained important results 
ot some carefully conducted experiments. He suggested that 
a little more time might have been given by the author to a 
consideration of what predecessors had done on the subject. 
He took exception toa statement in the paper relating to life 
test«, which laid it down that the useful Rer of candle-hours 
obtained from a lamp was the chief point to consider when 
buying a lamp. This was like saying that in buying ordinary 
candles the tine taken fora candle to burn down to the stick 
was of greater importance than price, It was necessary to know 
the useful life ana the amount of energy in watt-hours con- 
sumed in order to be able to form a proper estimate. The cost 
of епсгиу was the most important point to be taken into con- 
*«ideration in connection with glow lamps. He took as an example 
the case of а 16-с.р. lamp costing ls., and said that by 
ird the useful life from 500 to 1,000 hours 6l. 
would be saved, but if in so doing the consumption is 
increased by half watt per candle, the expenditure would 
he 2s. as against 6d. saved. We could not atford to neglect 
the question of watta per candle, but must have efficiency 
curves as well as candlo-power curves. He then referred to Dr. 
Fleming's comparison of the amyl-acetate standard with the 
pentane standard, and said that he himself had found a difference 
ot 12 5 per cent. between three pentane standards. He wanted 
to know, in connection with the comparisons given in Mr. 
Paterson's paper, how the standards at the different laboratories 
were compared with one another. Had the standards been sent 
from one place to another, or had they been made in the 
ditterent countries from given dimensions! He also asked how 
the quality of the pentane was defined, and what was its stan- 
dard specific gravity. He alluded to the report of the Board of 
Trade Committee on Standards of Light, published in 1895, 
stipulating the quality of pentane to be used. He gave the 
results of a comparison between the Dibdin 10-candle Board of 
Trade standard with the Harcourt 10-candle standard, which 
showed a difference of 4 percent. After pointing out that he 
had foreseen the inferiority of the 200-volt lamp over the 
100- volt lamp, and had urged the London County Council, when 
Advising them some years ago, against the compulsory change, 
he referred to a point raised in the discussion on Mr. 
Swinburne's paper. Mr. Swinburne had advocated carbide 
of silicon as an improvement on lamp filaments other 
than metallic filaments. But he understood Dr. Harker 
showed that it would fuse too easily to make it a successful 
hlament. He pointed out, however, that carbide of silicon 
lamps had been made in large numbers with extremely good 
results. In 1896 he made some successful tests on one of the 
London Electric Supply Company's mains which had a pressure 
variation of 10 oent., and the filaments had even withstood 
^ variation of 10 per cent. above the declared value. At a later 
date he tested а number of carbide of silicon lamps which were 
even better, some of them giving а candle for 1°13 watt. He 
had been going into the question of these lamps recently, and 
had found that the objection was the ditliculty in turning them 
out in sufficiently large numbers of exactly the same quality. 
Experimen s were, however, going on, and he hoped that Mr. 
S winburne's expectations would be realised. 

Dr. GLazEBROOK, in answer to some questions put by Prof. 
Ayrton, said that the fundamental standard to which the 
pentane lamps of the National Physical Laboratory were com- 
red was the standard of the gas referees. One of the two 

mpe at the Reichsanstalt was also compared with that standard. 
as was one of the lamps at the French laboratory. 

Mr. A. P. TROTTER, on being called upon, said he would send 
his remarks to the Journal. However, he touched very brietly 
on the question of units and standards. He thought the Hefner 
unit was the. legal standard in Germany. The parliamentary 
standard of the pentane lamp was not a legal but an official 
standard ; it was only legal in the sense that it had been adopted 
ethcially for testing London yas. He used the Hefner lamp 
himself, and greatly appreciated it. That lamp did not appeal 
to electrical people because of the flame. As a flame standard, 
the position of the Hefner lamp in the scientific world entitled 
it to more respect than had been shown towards it by the author. 
The Fleming lamp was an excellent secondary standard. 

Mr. W. R. Cooper called attention to the praise which their 
gas friends had bestowed on Mr. Paterson’s paper. He referred 
to the effect of oxygen upon the pentane light, and said that 
ene part in one thousand of oxygen made a difference of 4 per 
cent. in the light of the pentane standard. He asked how a 
fair sample of the atmosphere was assured. There were two 
atmospheric effects on the Standard one caused by the air which 
nixed with the pentane, and the other by the air around the 


flame. He complained that the tests were made from the 
manufacturers’ point of view rather than from the consumers’. 

Mr. C. D. Le Maistre said Fig. 15 showed the utter in- 
efficiency of high-voltage lamps. On the other hand, he thought 
the whole paper served to show the ethciency of the lamp depart- 
ment of the National Physieal Laboratory. which augured well 
for the industry in view of the position which that departinent 
would shortly hold. With regard to the grading of voltages, he 
thought it would be impossible to compare American with 
English practice, for whereas we sold current, the Americans 
sold light. Better pressure regulation might do a great deal to 
help the maker and the user, and he asked the supply companies 
to give attention to this matter. 

Mr. C. WILSON (Robertson Lamp Works) said most of the 
controversy should have been centred around commercial testing 
and initial rating. Lampmakers were continually being told to 
give closer supervision to their manufactures. But, he asked, 
why not start at the right place and give better supervision to 
the voltage? With regard to grading, he pointed out that 
lampmakers had to supply lamps for commercial circuits, both 
overrun and underrun, and not for theoretical circuits. The 
obvious remedy was to grade the circuits. Two-hundred-volt 
1 were sometimes ordered, and when these were supplied 
the lampmaker tried to find out the condition of the circuit, and 
in the majority ‘of cases he supplied lamps suitable for that 
circuit, stamped for the nominal voltage, in order to satisfy the 
consumer. He presented а number of charts whieh showed 
that a nominal 200-volt circuit was run at between 217 volts 
and 196 volts. АП that was wanted was better co-operation 
between central-station engineers and lamp manufacturers. He 
gave figures accounting for the excess charge in customers. bills, 
and said that a 200-volt lamp run at 210 volts represented an 
increase in watts of 1277 per cent. and in lamp renewals 
10:6 per cent. 

Mr. J. C. WicHamM commented upon the want of uniformity 
of present-day lamps. His company were supplying lamps to 
consumers free of charge, and they found that a large percentage 
of filaments broke at less than 200 hours' burning. 

Mr. Paterson replied brietly to some of the points raised. 

Prof. A. VrenNoN Harcourt (communicated) said: The 
knowledge that atmospheric conditions have important 
influence on the candle-power of flame standards is not quite 
recent. It must have been present to the minds of all who 
have thought out and arranged these standards. though an 
accurate determination of the correction to be applied for such 
atmospheric variations as are material was no easy task. For 
the approximate measurement of the light of flames such as 
that of an oil lamp or gas burner, the probability that the 
standard flame and that whose light it is used to measure 
will be similarly affected by atmospheric variations, is sufficient 
to make the currection of each unnecessary. When, however, 
a flame standard is to be used for standardising glow lamps, the 
corrections to be applied must be determined. In 1885 he 
examined the influence upon the one-candle standard of varia- 
tions in atmospheric pressure by comparing it with a small 
glow lamp whose current was adjusted by means of an electro- 
dynamometer. He found that the pentane flame, which gave a 
light of one candle when its height was 635mm., and the 
atinospheric pressure was 700mm., must be raised or lowered in 
inverse proportion to the rise or fall of the barometer for its 
light to be constant. Mr. Harcourt then describes his experi- 
ments upon the influence of atinospheric moisture, which began 
as far back as 1879, and says the attempts to measure humidity 
with wet and dry bulb thermometers were unsatisfactory. It is 
very difticult, he says, to treat the air in any way without inter- 
fering with its free tlow, and he agrees with Mr. Paterson that 
it is best to wait for natural variations. He hopes the effect 
of temperature will also be investigated. By the variation 
of this condition, the tame standard and the glow lamp 
are both, however, unequally affected. A 10-с.р. gas lamp 
was placed in the centre of a cylinder 18in. diameter 
aud 20in. in height. within which was a long coil of 
metal pipe through which hot or cold water could be run, 
lined inside with black cloth. An Sin. opening in its lid gave 
free passage to the air. Two small lateral openings served for 
the light going to the photometer. and. for observation of the 
tame. At temperatures Sbdeg., 32dey., 29deg., and 24deg., 
the light was 10°6, 10°4, 10°3, and 10°4 candles. It is certain 
that the glass envelope of a glow lamp is hotter on a warm day. 
The exchange of temperature between it and the filament 
through a nearly vacuous space, shown by the warmth which 
the glass maintains, though continually cooled by the air round 
it, must be slower than that which is due to the free and rapid 
access of air to a flame. It can be easily ascertained by experi- 
ment whether the &tfect of the temperature of the air around on 
the light of a glow lamp is measurable or not. Since when the 
air is warmer the proportion of steam in it is greater, and since 
the light of a flame is increased by warmth and diminished by а 
greater proportion of steam, these simultaneous variations 
must to some extent balance one another. But that which is 
needed, and has already been partly supplied. by Mr. Paterson, 
is à formula for correcting the photometric results obtained. on 
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comparing а glow lamp with a particular flame standard, by 
which correction may be made for the variations of pressure, 
temperature, and inoisture as the observed volume of а gas 
measured over water is now corrected. 

Mr. К. Harrison (communicated) wanted to know whether 
the lamps bought over the counter for trial were flashed fila- 
ments, and by what means the lamps had been exhausted. By 
knocking the pip off the lamp and smelling it, one could 
tell whether heated phosphorus had been used to complete 
exhaustion, as is а common practice. Referring to the tlashed 
filaments, some makers made flashed filaments in high voltage, 
some makers unflashed in high voltage, and some makers both. 
If the lamps so tested were on the table, those expert in lamp- 
making would be able to tell at а glance whethor they had been 
flashed or not. 


Mr. Irwin HowzLL (British-Thomson Company) (communi- 
cated) referred to Mr. Paterson's клн regarding а 
shortened life test of glow lamps by running them at some 
other efficiency than their standard efficiency, and said it was 
the practice of his company, and the General Electric Company 
of America and other Continental lamp factories, to burn lamps 
on life test, so that results may be obtained in approximately 
90 hours and upwards. He believed the law of variation of life 
due to change in candle-power was the same for all types of 
ordinary carbon filaments, whether tlashed or unflashed. He 
had not yet seen reliable data disproving that statement. 
Exhaustive tests had shown that a 16-c.p. lamp of any voltage 
or efficiency having a life of unity would have a life of 12:55 
if burned at 8 c.p. and a life of O8 if burned at 32 c.p. With 
reference to the Ye applying to the different makes of filaments 
at pon. in use for high-voltage lamps, he hoped to present 
before the Institution a series of tests which would prove his 
statements. 


А SELF-SUSTAINING ARC LAMP WINCH. 


The aecompanying sectional drawing shows the details 
of а new arc lamp winch which is the invention of Mr. 
Bertram Percival, and is being put on the market by Mr. 
Bernard Metz, of 3, Great Winchester-street, Е.С. In 
this winch one revolution of the handle gives one revolu- 
tion of the drum, and the load on the winch is self-sustain- 
ing both when raising and lowering. The mechanical 
means by which this is secured can be followed by a study 
of Fig. 1, while Fig. 2 is prepared from a photograph of 
the parts of the winch. The drum, A, carrying the cord 
or wire is free to move to a limited extent round the 
spindle, B. The screw thread, О, ensures that any such 
motion is accompanied by a longitudinal travel of the 
drum. Опе rim of this drum has a conical surface, D, 
which engages with a corresponding surface on the case, C. 
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sufficiently to shift the drum, А, longitudinally and 
disengage the braking surfaces, D. After this has 
been done, the drum and spindle move as one. When 
lowering, the finger engages at the other end of the 
recess, which is so arranged that the spindle is driven and 
the drum follows, being moved by the weight of the arc 
lamp. Immediately the handle is released the grip between 
the surfaces at D sustains the weight of the lamp. The 
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Flo. 1 —Section of the Percival Self- Sustalulug Winch. 


spring and washer seen at the left hand of the spindle in 
Fig.1 prevent the spindle B moving too freely, and the 
frictional resistance so introduced ensures that the drum 
will be always self-locking against the case. This winch is 
exceedingly simple in construction, and from our experi- 
ments with the sample received, we believe it is practically 
fool-proof. The makers claim for it that the direct drive 
saves considerable time when raising and lowering over a 
winch with a reduction gear. There is less likely to be 
trouble from over-winding because the leverage is less. 


— 


The drum being quite free to move round the spindle, the 
weight of the arc lamp causes it to revolve until by the 
action of the screw thread these two surfaces are locked 
together. This is the essential feature of the winch, and 
it remains to be seen how this locking device is released 
when ише and lowering. The handle, E, has a project- 
ing finger, F, which engages both with the spindle, B, and 
drum, A. The recesses in the collar on the spindle and in 
the drum into which this finger engage are not exactly 
opposite each other. The result is that when windin 

the spindle В, is first engaged and moved round 


— — 


FIG. 2. — View of the Parts of the Self-Sustaining Arc Lamp Winch. 


When lowering there is no possibility of over-running. 
Finally the winch is the only direct-acting one on the 
market which does not make use of ratchets or pawls. We 
understand that these winches are being manufactured by 
Mr. Thomas Noakes. 


35-H.P. LIFT CONTROLLER. 


The Adams Manufacturing Company, Limited, send us 
the accompanying photograph of a 36-b.p. lift controller 
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recently installed at the Hartford Works, Oldham. The 
lift is operated by a neat, compact switch in the car, which 
uses the least number of control wires. For stopping the 
lift at the two limits of travel under any circumstances, а 
limit switch is provided which is actuated by the movement 
of the car. The controller proper comprises a suitable self- 
starter, main line switch, reverse switch, magnetic brake 
solenoid, and relays. The self-starter is of the multiple- 
solenoid type, which consista of a number of contactors for 
controlling the different steps of starting resistance, in turn 
controlled by a master ае which provides very 
smooth and even acceleration under all loads. For absolute 
safety and reliability the controller is made “double pole," 
in that both sides of the line are disconnected from the 
motor in the “off” position of the controller. Both sides 
of the self-starter solenoid coil are disconnected from the 
lines, ensuring quick return of the self-starter to the 
starting position. The controller is arranged to control a 
suitable solenoid for releasing the mechanical brake, and 
5 is made for disconnecting both sides of the line 
rom the winding of the brake solenoid. This ensures the 
quick and positive application of the brake in the “off” 
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Adams 55-һ.р. Lift Controller. 


ition of the controller, and prevents its action being 
interfered with by any inductive effects from other portions 
of the installation. 

To provide for positive control of the lift from the car, 
the system of control has been so designed that all the 
wires leading from the switch in the car to the limit switch 
and controller proper are of the same polarity, so that there 
is no tendency for leakage currents or short-circuits in the 
control cable. The controller includes an automatic no- 
voltage device and time-limit overload preventer. All main 
circuit-breaking points are reinforced by carbon contacts 
and powerful magnetic blow-outs. The main line switch 
and reversing switch are interlocked to cause proper 
co-operation of these parts, and they are, in addition, 
interlocked with the self-starter, so that it is impossible 
to close the circuit to start the motor until all of the 
starting resistance is in circuit. This particular controller 
is designed to ensure constant speed in the running of 
tbe liít, and only one speed is available. Very often, 
however, two speeds are desirable, especially in а quick- 
running lift, as the operator is thus enabled to slow the 
car down very quickly under all conditions of load, 
which materially assists him in making quick and 
accurate stops. 

Controllers of the t 
with two or more 


illustrated can be provided 
if necessary, and this speed 


control is obtained entirely by shunt field resistance 
under the control of the operator in the car, so that he 
can not only use the lower speeds to assist him in stopping, 
but can also run continuously at any one of the available 
speeds whenever he desires. 


AN ELECTRICAL STEAM-PRESSURE REGULATOR. 


In cases where electrically-driven mechanical stokers or 
fans are employed, the following arrangement can be used 
to regulate the steam pressure by automatically varying 
the motor speed whenever the pressure differs from the 
normal. Referring to the diagram, 2 is a steam-pipe from 
the boiler whose pressure is to be regulated ; 1A is a U-tube, 
filled with mercury, screwed into 2; to the top of this 
mercury tube an insulation tube, 3, is attached. e front 
of tube 2, surmounted by 3, is perforated at 4, and contact 
pieces, 5, are attached to the inside of the insulation tube. 
These contact pieces are connected to the leads, 6 to 11; 
these lead to a number of electromagneta, 19 to 25, all con- 
nected through а common line, 17, with an auxiliary source 
of current, 47; 37 is the motor driving the fan or 
mechanical stoker, and it is connected to the supply, 
36, through the resistances, 38 to 43. The resistance 
ends are led to mercury cups, a to f, which are normally 
short-circuited by the electromagnet armatures. So long 
as the mercury in the tube is below all the contacta, 5, the 
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auxiliary circuit is open and the magnets unexcited, so the 
motor, 37, runs at full speed off the whole supply voltage. 
If, owing to too much draught or too vigorous stoking, the 
steam pressure rises above the normal, the mercury rises 
in the tube, and as the contacts, 5, are reached by the 
mercury column in turn the resistances are inserted into 
the motor armature circuit in turn, and so reduce its speed. 
The power and speed of the motor are chosen so that 
under normal conditions the machine runs with some 
resistance in the circuit, so that regulation up or down is 
obtainable.— Elektrotechnik und Maschinenbau. 


APPOINTMENTS VACANT. 


Premium Pupil, Bedford үе electricity works. Par- 
ticulars from the Borough Electrical Engineer. 
Electrical Engineer, Partick. Applications by March 6. See 


advertisement. 


Switchboard Attendant iu a London station. Apply, Box 
No. 89, Electrical. Engineer Office. See advertisement. 
Pupil high.tension generating station. No salary. Apply, 


Box No. K 62, Electrical Engineer Otlice. See advertisement. 

Chief Assistant for a light railways company near London. Com- 
mencing salary, £175 рег annum. Applications to Mr. A. Clements, 
85, Cannon-street, London, E.C. See advertisement. 

Assistant Lecturer in Physics and Electrical Engineering. 
Battersea Polytechnic. Commencing salary, £180. See advertisement” 

Junior Shift Engineer, National Electric Supply Company, 
Preston. See advertisement. 

Canvasser, Hornsey electricity department. 

Tramways Manager, Torquay Corporation. Applications to the 
General Manager, National Hleetrie Jonstruction Company, West- 
minster, by March 6. | 
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BATH. 


Bath—a city of surprises—renowned nearly two thousand 
years ago, and renowned ever since. If the truth could be 
told, it would be found that the germ of the bioscope, or 
cinematograph, or whatever name you give to those 
animated photographic pictures, was discovered at Bath, 
was shown at Bath, and, shall we say, was pilfered from 
Bath. There, existing in a scantily-furnished back room, 
dwelt the man who dreamt the animated pictures—a genius 
who designed the method to see them—and who remained 
poor and unknown because, in his simple-mindedness, he 
showed of his skill to all and sundry. Bath, again, a city 
of beauty and of healing waters, prides itself upon 
its progressiveness in all that concerns health and 
comfort. Hence, fairly early in the era of electrical 
despotism Bath was selected as the happy hunting 
ground for company work, and in 1890 the supply 
of current commenced. If, however, the natural com- 
modity of Bath has made its better history, little that 
is good can be said of its electrical history. It was the 
plaything of continuously-changed engineers and  mis- 
management, till energy, skill, ability trusted in too late 
have failed to prevent another change. But we ought to 
have mentioned that the work commenced under a company 
was after some seven years—that is, in 1897—taken over 
by the Corporation, and now in 1907 the Corporation has 
agreed to hand over the concern to a company. So far as 
we can judge, the terms agreed upon are fairly satisfactory 
to the Corporation. It gets back the capital expended, 
together with a bonus of £10,000, and a further bonus 
of £10,000 on the undertaking becoming vested in the 
company in perpetuity, or, instead of the latter bonus, an 
annual supply of £450 worth of current for public lighting 
purposes. Theaccumulated sinking fund of £28,516 remains 
the property of the Corporation, so that the net profit 
seems to be close on £50,000. The company, of course, 
pay all legal or parliamentary expenses incurred. But this 
is not all. Provision is made for extension of plant, mains, 
etc., and for a reduction in the price of public lighting. 
These, broadly, are the features of the agreement. There 
is no doubt but that we shall hear a good deal about Bath 
and its undertaking. 'The move will be put down to the 
incapacity of municipal control and to the excellence of 
company organisation, and no appeal to facts will dispel 
that view of the casc in many quarters. The transaction 
will be used as a strong lever by all anti-municipalists. 
The truth, however, is that the Bath concern was doomed 
by its early mistakes unless drastic and somewhat 
costly remedies were applied. If our readers would 
know the truth, they must ransack the history of 
the undertaking in its early days, and we feel sure 
that our assertion will be agreed to. The plausible 
reason which may be put forward will be that all the 
smaller stations will have to give place to bulk supply 
stations, that the latter can supply more cheaply than the 
former can generate, and that such changes merely indicate 
the march of progress. There is much to be said for this 
view of the situation, and much that is true; but the com- 
petition between one of these modern stations and a badly 
designed or organised one at the start, is not the same 
as the competition between the gigantic modern and 
the moderate sized modern when both are properly 
designed. The real economy of a station, large or small, 
cannot be decided in the abstract, only in the concrete. 
The special factors in every case must be considered and 
appraised. Thus too much credit must not be given to 
one party or the other in a particular transaction. It is 
always a thankless task to attempt to obtain the truth 
about any transaction between high contracting parties, 


but the worst is to drive home the fact that all municipal 
matters are judged from two extremes, and neither extreme 
willapproach the slightest towards the other. All that 
one does is anathema to the other, when all the time the 
transaction may be very prosaic, and really redound to the 
credit of both parties. We fancy this is the case at Bath. 
The Corporation was in а difficult position, and the 
company can see its way to do good business Let us 
hope the result will for once prove the wisdom of both 
parties. 


CORRESPONDENCE. 


% Ове man s word is no man's word, 
Justice needs that both be beard." 


THE CRAMP NEUTRALISED REPULSION MOTOR. 


SIR,—It appears from Mr. Cramp’s last letter that he 
cannot understand that I have convicted him of а gross 
personal misstatement in his Manchester paper. In support 
of that contention of mine, it was only necessary for me, 
at the time, to quote a couple of plain non-technical English 
sentences out of our previous correspondence on the subject. 
If Mr. Cramp is not even able to understand those simple 
sentences, then I do not wonder that he should find some 
difficulty in following the technical arguments I have 
advanced in order to show the uselessness of his motor. 

As regards the formule which Mr. Cramp now brings 
forward, they have no value whatever, because the premises 
on which they are based are entirely wrong. What the 
correct premises should be I have stated repeatedly, and do 
not propose to do so again. 

My object in taking up this discussion a second time 
was to show up the preposterous claims put forward by 
Mr. Cramp. This object has now been so thoroughly 
achieved that I am content to forego the apology which 
Mr. Cramp owes me. 

It still remains open for Mr. Cramp to annihilate me 
entirely by publishing reliable tests of that motor of his. 
These tests should show, amongst other things, that he 
was justified in putting forward the claims contained 
in the last table of his Manchester paper. Whether such 
testa will ever be published remains to be seen.—Yours, 
ete., VAL. А. FYNN. 
London, S.E., Feb. 22, 1907. 


CANVASSING. 


SiR, — With reference to the article оп “ The Canvassing 
of New Consumers," the writer assumes that the canvasser 
is paid a small fixed salary besides the additional payment 
of so much per 8-с.р. lamp generally adopted. н 
the best method of inducing canvassers to look after the 
most desirable classes of consumer, would be to pay a 
varying rate per 8 c.p. lamp aecording to the kind of con- 
sumer, in addition to a fixed salary. A high rate per 8-c.p. 
for the very long hour consumer, or those who do not use 
electricity during the hours of peak load. Consumers 
could easily be classified into four or five sections, no 
commission at all being paid for the undesirable class. The 

ublicity department of a supply authority is only just 
окш be considered seriously. The United States 
lead the way in this matter, probably because electricity 
supply is largely in the hands of private companies there, 
whilst here it is to a great extent under the control of the 
corporation.— Yours, ete., W. A. TOPPIN. 


ROLLS-ROYCE, LIMITED. 


SIk,—As considerable confusion appears to exist as to 
the relationship between Messrs. Rolls-Royce, Limited, 
motorcar manufacturers, and ourselves, we being, for 
instance, frequently asked how our motorcars are progress- 
ing, and receiving communications intended for our friends, 
we should be obliged if you would, through the medium 
of your columns, allow us to explain that Messrs, “ Rolls- 
Royce,” Limited, have taken over the automobile business 
inaugurated and formerly carried on by us at Cooke-street, 
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Hulme, Manchester, where they аге continuing the 
manufacture of the well-known “ Rolls- Royce” motor 
chassis; that our offices and works, which have been 
considerably enlarged to meet the rearrangements, are 
situate at Trafford Park, Manchester (now our only 
Manchester address) and that we are there continuing 
the manufacture of the Royce” dynamo.- generators, 
electromotors, motor starting and controlling switches, 
switchboards, arc lamps and accessories, and the well. 
known “ ce " electrically-driven cranes, hoists, capstans, 
winches, а transporters 

The two firms are totally distinct and separate com- 
panies — Messrs. Rolls - Royce, Limited, manufacturing 
motorcars, and we electrical plant, cranes, hoists, ete.— 
and should not in any way be confused with one 
another.—Yours, etc., RovcE, LIMITED. 


MAGAZINE FUSES. 


Sir, — Would you be kind enough to ascertain from any 
reader, through the medium of your correspondence column, 
the manufacturers of a fuseboard fitted with clip fuses, each 
of which is supplied with a small reel containing fine 
copper fuse wire, and enough of the same to replace, say, 
about 20 fuses without refilling.— Yours, etc., 

CONTRACT. 


TESTING THREE-WIRE NETWORKS. 


Sig, —Will ore of your readers kindly give me the best 
method of testing for earths on three-wire networks, with 
the proof of the Tormula used in the calculation, for which 
I shall be very grateful.— Yours, ete., W. I. 


BECK ARC LAMPS. 


Sik, —In reply to a query from “Н. and S." in last 
week's issue, I beg to say the above lamps are made by tho 
Beck Flame Lamp Company, of Suffolk House, Laurence 
Pountney-hill, E.C., and any inquiries so addressed will no 
doubt receive attention.— Yours, eto., 

J. HETHERINGTON. 


— — — — eee 


FORTHCOMING EVENTS. 


FRIDAY, MARC 1. 
Institution of Electrical Engineers. —At 3.30 p.m., students’ visit 
to Board of Trade Laboratory, Whitehall. 
Institution of At 8 p.m., The Eighth 


Mechanical Engineers 
Report to the Allovs Research Committea on the Properties ot 
Alloys of Aluminium and Copper," by Sir William H. White. 
SATURDAY, MARCH 2. 

Glasgow College Technical and Sciontific Society.— At 7.50 P. ш. 
`+ Balancing of Marine Engines," by Мг. F. V. Robinson. 

Royal Institution. —At 5 p.m., at Albemarle-street, Piccadilly. W.. 
Röntgen, Cathode, and Positive Rays," by Prof. J. J. Thomson. 
(Lecture III.) 

Trvespay, Maren 5. 

Institution of Civil Engineers.—At 8 p.m., On the Limits of 
Thermal Efficiency in Internal-Combustion Motors," by Mr. 
Dugald Clerk (discussion): The Construction of Overhead 
Electric Transmission Lines," by Mr. A. P. Trotter. 

Institution of El Engineers ( ester Local Section). 
At 8 p.m.. at the University (physical laboratory), © Breakdowns 
of Electrical Machinery," by Mr. Llewellyn Foster. 

WEDNESDAY, MARCH 6. 

Gravesend Corporation.— At 5 paon., opening of extension elec- 

tricitv station. 
THURSDAY, Marcu 7. 

Civil and Mechanical Engineers’ Society. — At 8 p.m., at Carton 
Hall, Westminster, S.W., Types of Enclosed Steam Water- 
Heaters," by Mr. C. К. Allensby. 

Institution of Electrical Engineers. — At 8 p.m., ''The Tran:- 
mission of Electrical Energy by Direct Current on the Series 
System," by Mr. J. S. Hightield. 

Motor Exhibition. — Opening at Olympia at 1 p.m. 

Fripay, Marcu 8. 

Physical Society.— At 8 p.m., at the physics laboratory of the Royal 
College of Science, Imperial Institute-road, South Kensington, 
„The Rate of Recovery of Residual Charge in Electric Con- 
densers.“ by Prof. Trouton and Mr. Russ; © Experimental 
Mathematies," by Mr. Pichon; “ An Instrument to Describe 
Families of Equiangular Spirals,” by Mr. Blakesley ; © A Micro: 
manometer,” by Mr. Roberts. 

Institution of Civil Engineers.— At 8 p.m. ‘students’ meeting, 
‘ Corrugations on Tramrails, hy Mr. A. T. Arnall, 
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ANNUAL DINNER OF THE MANCHESTER SECTION 
OF THE I. E. E. 


A very large gathering of members, visitors, and friends 
assembled on the occasion of the annual dinner of the 
Manchester Section of the Institution of Electrical Engineers, 
held at the Midland Hotel on Friday last. The procecd- 
ings were graced by the presence of the President of tho 
Institution of Electrical Engineers for the year (Dr. R. T. 
Glazebrook), together with several members of the parent 
Council and the secretary (Mr. G. C. Lloyd). Among the 
distinguished visitors were Councillors Howarth and Kay 
(chairman and vice-chairman of the Manchester Corporation 
Electricity Committee), Councillor Hodgson (chairman of 
the Salford Corporation Electricity Committce), Mr. W. Н. 
Hunter (Manchester Ship Canal engineer) Mr. C. E. 
Stromeyer, Mr. W. Carlton, and Mr. P. Lange. Mr. T. L. 
Miller, chairman of the local branch, was in the chair, and 
was supported by most of the leading members of the 
branch, including Dr. E. Hopkinson, Messrs. S. I.. Pearce, 
C D. Taite, S. J. Watson, etc. A very good dinner was 
provided and heartily enjoyed by the company. We append 
brief extracts of the toast speeches. 

After the usual loyal toasts had been drunk with enthu- 
siasm, Mr. S. Z. DE FERRANTI proposed the toast of “The 
Corporations of Manchester and Salford." In the course 
of his remarks, Mr. FERRANTI eulogised the methods 
adopted by the Electricity Committees of both Manchester 
and Salford in putting their undertakings on sound com- 
mercial footings. He referred to the fact that he had the 
honour of proposing the same toast last year, and wound 
up by expressing sympathy with Mr. Alderman Frankenburg 
(mayor of Salford) in the sad bereavement he had suffered 
by the loss of his son— Мг. Ralph Frankenburg, well known 
to many electrical engineers—in the “ Berlin” disaster. 

Councillor HowanTH (Manchester) in reply, claimed 
that Manchester's policy with regard to municipal trade 
was justified by results. Its waterworks were the first in 
the country ; its gasworks, which were the oldest in the 
country, were also among the first ; and, incidentally, this 
department owed much to electricity for improving the 
standard of lighting as now required. The electricity 
department was now over 10 years old, and he anticipated 
an even greater success in the future than it had in the 
past. e referred also to the fact that an electrical 
exhibition would probably be promoted some time during 
the coming year. 

Councillor Hopcson (Salford) prefaced his remarks by 
expressing sympathy with Mr. Alderman Frankenburg, as 
Mr. Howarth had also done. He referred with pride to 
the fact that the charter of Salford was dated 1231 A D., 
and that Edward VII. was lord of the manor. The Cor- 
poration electricity works were the sixth largest in the 
kingdom as regarded output, and it was their endeavour 
to keep up to date in every respect. ' 

Мг. W. H. HUNTER proposed tbe toast of “The Institu- 
tion of Electrical Engineers" in a humorous speech, 
coupling with it the name of the president, Prof. Glaze- 
brook, whom he referred to as of international fame. 
Mr. Hunter made special reference to the rapid growth of 
the Institution from the time when it was known as the 
„Society of Telegraph Engineers and Electricians.” 

Dr. GLAZEPROOK, in reply, stated that he was proud to 
call himself a Lancashire man and to find so many l.anca- 
shire men prominent in the electrical industry. He 
thought that the cordial co-operation among electrical 
engineers, encouraged as it was by the local sections of 
ше Institution, was responsible for much of the good work 

one. 

Mr. J. E. KINGSBURY, in proposing the toast of “ The 
Local Sections," said that all sections co-operated to carry 
out the policy and obtain the results at which the Institu- 
tion itself aimed, and that while Manchester was the largest 
and most important section, it must be borne in mind 
that it had the greatest opportunities, as it was a centre 
for many of the most important towns in England—in fact, 
their chairman himself came from Liverpool. 

The toast was responded to by Mr. T. MILLER, who 
stated that the Manchester Section now numbered one- 


eighth of the total membership of the Institution, and that 
at a recent meeting there were over 300 members present. 
He referred to the great success of the foreign electrical 
engineers’ visit to Manchester and district, the credit for 
which he attributed to the municipalities of Manchester, 
Liverpool, and Salford and their Corporation electrical 
engineers (Messrs. Pearce, Holmes, and Taite). He referred 
also to the wide field covered by engineers, and as an illus- 
tration told the story of a witness who, during cross- 
examination, described himself as an engineer, and whose 
claim to such a title turned out to be that he was a manu- 
facturer of iron bedsteads ! 

Mr. M. B. FIELD, in proposing the toast of “The 
Visitors,” said that these annual dinners helped to remind 
them what a wide field was covered by the Institutions 
work. He expressed the honour the section felt by the 
presence of Dr. Glazebrook and the other distinguished 
visitors. 

Mr. Hvco Нікхт suitably responded. | 

The speeches were interspersed by an enjoyable musica 

rogramme, rendered very ably by Messrs. Chalmers, 
1 and Wood, while Miss Margaret Lewys, of the 
Midland Hotel, contributed an additional musical treat in 
her beautiful rendering of “ Annie Laurie.” 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Dr. R. T. Glazebrook presided at the usual fortnightly 
meeting of the Institution of Electrical Engineers on 
Feb. 21, when the address delivered was by Prof. J. J. 
Thomson on the ** Modern Theory of Conduction of Elec- 
tricity in Metals.” The president announced that Lord 
Kelvin had accepted the invitation of the Council to be 
nominated as president of the Institution for the third time 
for the ensuing year. 


The following new members were declared elected : 


Mei bers. —Dr. R. Beattie. The University, Manchester; A. W. K. 
Peirce, P.O. Box 217, Germiston, Transvaal. 

Associate Members.— J. Butler, Box 91, Newcastle, Natal; B. S. 
Cohen, Telephone House, Victoria-embankment, E.C.; F. Forest, 21, 
Devonshire-road, Handsworth Wood, Birmingham; C. M. Forster, 
Oakfield, Ryton-on-Tyne; F. J. G. Holden, care of Scarborough Elec- 
tric Supply Company, Limited, Scamer-road, Scarborough ; J. C. B. 
Ingleby, Woodville, Roundhay, Leeds; F. Margrie, P.O. Box 352, 
Durban, Natal; A.J. Moore, 13, Exeter-road, Southsea ; W. B. Shaw, 
Hutton Colliery, Chequerbent, near Bolton ; A. Taylor, Borough Elec. 
trical Engineer's Office, Town Hall, Durban, Natal; H. H. Vallat, 
26, Stonor-road, West Kensington, W. 

Associate, — E. A. Nash, Westlands, 
Park, N. l 

Students.--A. Barr, Brancumhall, East Kilbride, Glasgow: R. S. 
Begg, Park View, East Kilbride, Glasgow ; F. Birch, 15, Denstone- 
road, Claremont Estate, Pendleton, Manchester ; A. Birch, 
2, Brunswick-place, Leeds; E. G. Bowers, 5, Northbank-terrace, 
Kelvinside North, Glasgow ; J. Bowman, 317, Albert-crescent, Lang- 
side, Glasgow; S. A. Brooks, Khandalla, Sydenham Villas-road, 
Cheltenham ; J. W. Brown, 45, Ardgowan-street, Greenock; W. R. 
Bullimore, 28, Bernard-strect, Brunswick-square, W.C.; P. D. 
Butcher, 4, Duke's-avenue, Chiswick, W.; E. S. Byng, 51, Cavendish- 
street, Sheffield; Н. S. Carnegie, 8, Lesbia-road, Lower Clapton, 
N.E.; A. B. Cartland, 528, Victoria-road, Crosshill, Glasgow ; S. H. 
Chase, 150, Philip-lane, Tottenham, N.; А. L. Cooke, 9, Minster- 
road, West Hampstead, N. W.; B. N. Dolan, Horton House, Halifax ; 
J. L. Eve, Electricity Generating Station, Folkestone ; К. Francies, 
10, Skelton-road, Forest Gate, E.; A. C. Hall, 33, Sunnyside- 


Princess-road, Finsbury 


road, Ealing, W.; C. W. Hirst, 73, Dykes Hall-road, Hils- 
boro’, Shetlield ; P. Holliday, Ferndale, Morland-road, Daven- 
ort, near Stockport; H. Kingsbury, Burton  Dassett, Herne 
Hill, S. E.; C. L. Laing. Ordhead, Tillyfowrie, bv Aber- 
deen; F А. Lawson, 29, Sydenliam- avenue, Liverpool, S.; 
G. Y. L. Lloyd, Blake House, Winslow, Bucks; A. Lockwood, 


5, William street, Houghton-le-Spring, Durham; J. McCluney, 
4, Leven-street, Pollokshields, Glasgow ; Н. C. MacEwan, 64, South- 
wood-lane, Highgate, N.; C. Marshall, Daylesford, London-road, 
Norbury, S. W.; E. M. Marvin, 91, Addison-gardens, Kensington, W.; 
E. Morgan, 91, Newsham-drive, Newsham Park, Liverpool; N. H. 
Morris, 36, Somerticld-road, Finsbury Park, N.; J. T. G. Philips, 
19, Mansion House-road, Paisley; M. H. Rotley, Littlecot, Horn- 
church, Essex: A. Ross-Jones, 8, Albion-place, Lower Broughton, 
Manchester; R. J. Spencer - Phillips, Parkhurst, Westgate - road, 
Beckenham, Kent; F. E. Squire, 215, Cambridge-road, Kilburn, 
N. W.; W. R. Steele, Springheld.avenue, Uddingston, N. B.; J. С. 
Stewart, James Watt Engineering Laboratories, The University, 
Glasgow; E. J. Stiell, 1, Kinnoull-place, Glasgow; S. F. Streat feild, 
Fenny Compton Rectory, Leamington; A. Thomson, 8, Hamilton 
Park-terrace, Hillhead, Glasgow ; L. B. Wallace, 37, Arlington-street, 
Glasgow ; J. W. Weber, 56, Balfern-grove, Chiswick, W. | 
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CENTRAL-STATION SUPPLY ECONOMICS; THEIR 
STUDY, AND WHAT IT PROMISES IN THE 
WAY OF CHEAPER SUPPLY.* 

BY A. M. TAYLOR, MEMBER, 
(Concluded from page 269.) 


COMBINED Diversity FACTOR. 

A treatinent of the three classes of load absorbed at the 
station lighting, power, and traction—in a similar way to the 
loads of three individual power consumers would show: (1) that 
the combined diversity factor at any moment is equal to the sum 
of the three maxima (at whatever hours they occur) divided by 
the maximum observed joint demand at that moment; and 
would probably show (2) that the average combined diversity 
асот, taken over a given cycle of, say, 24 hours, when multi- 
thed by the average of the three load factors, will (in the limit) 
w equal to the resultant combined load factor taken over the 
mine period ; also (3) that the average combined diversity factor 
is Gn the limit) inversely proportional to the average load 
factor Le, when the average load factor of the three loads is 
50 per cent. the average combined diversity factor will be 34 (or 


less), when the load factor is 20 per cent. the diversity factor 


will he 5 (or less), and so on. 
Diversity IMPROVEMENT FACTOR. 

The nearness with which the product of the average diversity 
factor and the average load factor agrees with the combined 
load factor might be called the ** diversity improvement factor“ 
of the station, and represents the extent to which the valleys in 
one class of load are filled by the peaks in the other two classes, 
and rice cersd. The object of the introduction of a restricted- 
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Fig. 6. — Curves showing Improvement in Station Load Factor due 
to Consumers’ Diversity Pactor. 


hour system of charging is to improve this figure. In this con- 
nection the curve marked R. P. L. in Fig. 6 (taken from the 
Fitr ian of Sept. 15, 1905) may be referred to as an interest- 
ing indication of the way in which some of our power companies 
are reckoning on developing their load by means of ‘‘ restricted- 
hear charges. 

e NoN-INTEREST-Payine " AND. ** InrAL" Loans. 

It will be generally conceded that if a load could be found for 
cur generating stations which would at all times accommodate 
itself to the amount of spare capacity available in the generating 
stations and mains, it should not be chargeable with interest, 
ete. charges : unless it is proposed to make the new load. bear 
port of the interest charges now borne by the existing light and 
traction loads, & further consideration will, the author thinks, 
onale that the new load should not be debited with any 
standing charges that are now paid by the other loads, but only 
with such extra standing charges as may be incurred by its 
introduction, Of course, in the case of interest charges, if it 
should be found that the new load introduced extra items of 
Antal expenditure, say in connection with services or mains, 
should be debited with these. It may also be postulated that, 
т addition to paying interest charges on such extra capital, the 
"d should bring in a margin of“ net. profit also, to make it 
worth the catering for. A restricted-hour load, advocated by 
the author in a previous paper and not infrequently catered for, 
is an attempt to partly fulfil the above conditions; but, 
obviously, it suffers. from serious limitations owing to day fogs, 
a^ well a8 having great drawbacks from the point of view of the 
customer. 

STORAGE. 
It will be fairly obvious that the only way to provide a load 


К. Paper read before the Birn Birmingham Local Section ot the Institution 
of Electrical Engineers. 


of the above Se ee nature ie., not merely a 
** restricted-hour " load—and one which shall not at the same 
time inconvenience the customer, is by means of storage of the 
power either at the sub-station, or, failing that, at the main 
station. But the weak point of this scheme is its financial 
aspect. If we put the batteries either at the main station or at 
the sub-stations, we must still charge consumers all existing 
interest, etc., charges as well as all ** standing“ charges incurred 
outside the station, and the question then resolves itself into 
the capital charges, working expenses, and maintenance of the 
cells (including transformation losses), being less, or more, than 
the interest and standing charges saved on the generating plant. 
Personally, the author is of opinion that in most cases tho 
balance in favour of the employment of the cells under such 
condition is very small, the scheme being seriously hampered 
by those interest and other stand-by charges which are nol 
cancelled by the introduction of the cells ; also by the fact that 
it is impossible to differentiate between power and light, and 
between existing consumers and those on the new system, con- 
sequently the experiment would have to be tried on a very lange 
scale under conditions of minimum etliciency, in addition to w hieh 
the price to existing consumers could not w ell be lowered, as a very 
large capital expense (partaking of the nature of an experiment) 
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was being undertaken. We are thus led to cı msider the question af 
placing the cells on the consumers’ premises, and it is in this 
direction that the author believes success will most probably be 
attained. At first the difticulties of capital cost of cells, and 
maintenance, as well as the supply voltage and the number of 
cells consequently necessary on each consumer's premises, may 
seem insuperable ; but, on the other hand, there are the advan- 
tages of having a reserve supply on the premises, and recent 
accidents in London and elsewhere show that these advantages 
are very real. The standing and interest charges saved to the 
station and mains are of the order of 3d. to 14d. per unit, while 
the charges incurred on account of the cells are not above 4d., 
and in most cases this would provide for a complete renewal of 
the plates every five years. To describe the methods by which 
the author expects to avoid the difficulties connected with the 
placing of the cells on the consumer's premises, would be going 
outside the scope of the present paper. 

CONCLUSIONS. 

1. The total charge debitable on account of running cost is 
much lower than is generally considered to be the case, vary- 
ing from 0:304. in medium-sized stations to 0:204. in the 
largest ones. 

2. Foran “ideal” load, this includes all items of expense, 
right up to consumers’ terminals, provided the mains already 
exist. 
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TABLE B. 
Average : Steam range and 
loade U е Р nis city of Running Plant oe Coal зое шег аруа 

ТЕС over А nits apacity of whole station tion of scts at | losses at r 

Period periods Running sets. generated. inning воа (including ро pi ү 71b. steam per |cent. of аад 
of 500 spares). | . facto pound of coal. | station capaot 
hours. 8 (including spares). 
— —— — —  —MÀ — — MÀ | —X — 

H{ours.| Kw. Kw. Kw. Eo оош Per cent. Per cent. Рег cent. Pounds per unit Pounds per unit. 

500 3.400 |3x500 ; 3x1,000| 1,700,000 2, 000 000 2,600,000 85 68 85 5:5 0:45 

500 2,400 1х500; 5x1,000| 1,200,000 | 1,750,000 Ditto 69 48 60 5:4 0:62 

500 1,720 |1 x500 ; 2x1,000 860.000 | 1,250,000 Ditto 69 54 45 54 0:87 

500 1,200 |1х 500; 1 1.000 600,000 760,000 Ditto 80 24 50 3˙3 1:2 

500 800 1 * 500; 1x1,000 400,000 750,000 Ditto 53 16 20 3:9 1:8 

500 | 600 1 x 1,000 300,000 | — 500.000 Ditto 60 | 12 15 3-7 2-5 

500 520 1x1,000 260,000 500 000 Ditto 52 10:4 13 5:8 2:9 

500 440 1х 500 220,000 250,000 Ditto 88 8:8 11 3:3 54 

500 580 1х500 190,000 250,000 Ditto 16 76 9:5 5:5 40 

500 340 1 x 500 170,000 250,000 Ditto 68 6:8 8:5 54 4˙4 

500 300 1 x 500 150,000 250,000 Ditto 60 6:0 7:5 5:5 5:0 

500 260 1х 500 150,000 250,000 Ditto 52 5:2 6:5 5:8 5:7 

500 220 1 x 500 110,000 250,000 Ditto 44 4-4 5:5 40 6:8 

500 200 1 х 500 100,000 250,000 Ditto 40 40 5:0 4:2 7:5 

500 160 1 x 500 80,000 250,000 Ditto 32 3:2 4%0 4:6 · 9:4 

500 140 1 x 500 70,000 250,000 Ditto 28 2:6 3:5 4:9 10:7 

500 140 1 x 500 70,000 | 750.000 Ditto 28 | 28 3:5 4:9 1077 

250 120 | 1 x 500 30,000 125,000 | 1,250,000 24 2:4 3:0 5:5 10:7 
8,750 742 6,640,000 | 10,125,000 | 435,750,000 65:5 14:7 18:5 3:9 4°9 

Total | Average — True average Average. Average. Average. Average. 


expenses. 


———— 


5. The coal charge is far away the heaviest item of the running | discussed in the present paper for lack of space, is introducec 


to make the paper more complete. 


4. The running part of the coal charge is easily estimated 
for any one town as against any other; and for a given class of 
coal is sensibly constant over a large variety of stations. 

5. A large internal diversity factor on a motor load may 


be a positive disadvantage. 


The following notes relate to the lantern slides exhibited at 


the close of the reading of the paper from which we have made 


6. 5 to improve the combined diversity factor 
0 


of the three 
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7. Storage on consumer's premises, if it can be proved to be 
practicable, is the only known means of providing a load 
which could be made to at all times accommodate itself to the 
amount of spare capacity available from the other two classes of 
load, thus realising the highest average ‘‘combined diversity 


factor " possible. 


8. The reduction of charge which could be made in many 
stations, by merely treating the '* unproductive capital" charge 
in the way indicated by the author in his paper on “ Stand-by 
The last point, though not 


Charges," is quite appreciable. 
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illustrations. 
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FIG 9. 


Table B shows in a tabulated form the average 
loads on a lighting station whose maximum observed demand is 
4,000 kw., plotted over the whole year of 8,750 hours. This 
is applied to the station considered in Fig. 1 of the paper, and 
the third column shows the number of running sets for each 
period of 500 hours. 
rated on the average loads of column 2. The seventh column 
is the ratio of columns 4 and 5, and gives the running plant 
load factor for different 

The eighth column gives t 


The fourth column shows the units gene- 


penes of 500 hours during the year. 
e plant load factor as defined in tho 


——— — ———— — -—— 


wper and the ninth column the maximum demand load factor. 

he tenth. column gives the pounds of coal per unit, for the 
engines only, corresponding to the running plant load factors 
of column 7. The eleventh column gives a first approximation 
te the stand-by losses of the boilers, steam ranges. and 
auxiliaries, these losses being taken in terins of the maximum 
pasible output of the station and assumed constant. and 
puotted with plant lead factor as given in column 8. Fig. 7 
represents Zraphicallx, in the form of curves, the results given 
inthe above table. Fig. 8 shows the actual results obtained at 
Commisby for à station having sets of 200 kw. capacity. and is 
“траге with Fig. 1 of the author's paper. On the same 
азгын are shown the results for a single Allen-Westinghouse 
STO. kv. set. Fur 9 represents, ina graphie form, the cost per 
amt ineurred by installing accumulators on consumers premises 
plotted: with the load. factor of the consumers’ motors. The 
curves are ziven for three different sizes of installation. Interest 
and sinking fund is taken at 6 per cent. on both cells and trans- 
termistien gear, and is plotted below the datum line. 


LEGAL INTELLIGENCE. 
A FOULED ANCHOR. 


Mr. Justice Вау, sitting in the Commercial Court of the King's 
Pench Division, last week heard the case of the Agincourt Steamship 
Co. ». the East m Extension, Australasia, and China Telegraph Co. 
«nd the Great Northern Telegraph Co.. which was an action by the 
ennert of the «s, © Agincourt " for damages against one or both the 
(A se companies. for delay caused by the anchor of plaintiffs’ ship 
"iom: an abandoned cable belonging to the cable companies, in con- 
- queuce ot which the ship was delayed eight days at Shanghai. The 
total: laim ameunted to £2,081, which also included the cost of extra 

oal and other expenses, 

It appears that in the course of a voyage in the far-eastern seas the 
vessel anchored iu the Yang-tsze-kiang River, but when an attempt 
was made to draw in the anchors it was found that both the port and 
-tarboan] anchors were foul of telegraph cables. Plaintitts alleged 
that these cables were the property of the defendants jointly, or in 
the alt rnative the property of one or the other of the defendaut com- 
panies, With a view to tlie preservation of the detendants’ telegraph 

abies frem injury. in the event of their being fouled by the anchors 
ef vesseis the defendants issued. a publie notice in 1902 requesting 
thet when ships’ anchors, chains, ete., catch telegraph cables, care 
-onld be taken not to strain the cable when so hooked in order to 
tree the gear, but preferably to sacrifice such gear. The telegraph 

panies otlered to compensate owners of vessels for loss of material 
! om this cause. It appears that the master of the “© Agincourt,” on 
tne assurance of the pilot that the plaintiffs would be *' fully com- 
репа be the telegraph companies if the anchors were slipped, 
„ 1. that this should be done. One of the anchors had T an 
ап оред cable belonging to the first defendants. The position of 
'.e other anchor had not been ascertained. The defendants main- 
tained that there was no contract, as the offer which the captain 
ted was made bythe pilot, and that they could not be held liable 
з re-pect of an abandoned telegraph cable. The notice must be cou- 
Scam as referring only to a live cable. They further contended that 
"an liability. if apy, was only for loss of materials, and not for 
‘one quential damage. 

H - околне, in giving judgment, held that there was a contract, 
avd tst the offer was not à joint offer made by the two companies, 
1: жаз node by cach of the two companies, therefore if an anchor 
head the cable of either company, that particular company would pay 

nope nation for the loss of the anchor. The companies’ notice spoke 
„: t- tas cables,” and it did not matter whether the cable was a 

hve © cae or an ‘abandoned cable. He, therefore, overruled 
tf ndants contention on that point. As to damages, he thought the 
рач were entitled to recover damages which naturally followed 
tom the loss of the anchor which had fouled the cable—even an 
vwndonel cable. He adjourned the trial of questions of fact, and 
ree rye} his decision as to costs. 


TYLER v. POWER PLANT CO. 


fn the Lond Mayor's Court, on Feb. 18, before Mr. Bosar quet, K.C., 
erning without a jury, the case of Tyler v. the Power Plant Со, was 

е nme need and conchided on Feb. 20. The claim was one brought 
S М. RKaiph Tyler, at the time trading as Tyler and Duncan, and 
ow а^ Tyler and Freeman, electrical engineers, 20, New Bridye-street, 
k C. . to maser against the Power Plant Co., of Fleet-street. E.C., 
and of West: Drayton, damages for breach of contract entered. into in 
Us ments of. May and June. 1905, to supply certain machinery for 
rk: a lift at the Royal Victoria. Hotel, St. Leonards. The 
L feniants denied there was апу breach of contract or that the 
pounts had suffered any damage. The defendants raised a counter- 
arm m respect of certain shares. but that question had not to he 
me tote because that part of the claim was admitted by the plaintills 
>the extent of £68 odd for calls on certain shares. In addition, the 
d (ео ало counterclaimed for £95. 5s., the price of the machinery 
h tne piaintiffs. said was wholly useless and unmerchantable, 
and therefore entitied to reject. 

Tie posntifis’ case was that in the spring of 1905 communications 
tak piue tween them and Mr. Cooper, of the Royal Victoria 
Hotel st. Leonards, with regard tothe alteration of the working of 
ton nft at the hotel. Mr. Ralph Tyler, senior partner in the plaintitt 
n m, hed interviewed Dr. Wiesengrund, managing director of the 
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defendant company, with whom the matter was discussed. The lifts 


at the hotel were being worked by a gas-engine. The problem before 
them was the pumping of the water issuing fram the lift back to the 
tank upon the roof. The water from the tank on the roof hal sufficient 
pressure to work the lift. He witness; had suggested that the water 
from the exhaust tank should be returned to the tank upon the roof 
by electrical machinery, The defendant company on May 8, 1905, 
gave an estimate to supply a standard turbine pump, electric motor, 
switchbourd, and starting device, for the sum ot £95. 88. This 
estimate was accepted. There was some delay in the delivery 
of the machinery, but when it was delivered and fixed by the 
plaintitts’ workmen it was found not to work satisfactorily. There were 
continual complaints from the manager of the hotel, and he (witness) 
was constantly writing to the detendants. The first. electric motor 
supplied by the defendants was replaced by another one, but that did 
work any better. The defendants finally suggested that they should 
remove the whole of the plant fiom the hotel to their works at West 
Drayton. He (plaintiff) pointed out that the hotel people had been 
showing some impatience, and that if the proposal was carried out lie 
would not be responsible for the consequences, The machinery was 
removed to West Drayton. He had been asked some time afterwards 
to test the machinery at West Dravton, but declined, saying that the 
only test that would satisfy him would be a test of the machinery and 
pont at St. Leonards. In July the machinery was returned to the 
iotel, but the people there refused to allow it to be installed. In 
consequence of the defendants’ breach in not supplying proper 
machinery the plaintitts had been put to expense. They had lost 
the wages paid to their workmen, the price of material, and other 
expenses, amounting to £129. 16s. 9d. That amount included a sum 
for loss of profit which they would have earned had the contract been 
carried out according to estimate. 

For the plaintitls Mr. RussetL Forrester FEncvsoN, NM. I. E. E., 
electrical engineer to the borough of Hastings and St. Leonards, was 
called, and said that there was continual trouble with the motor at 
the hotel taking too much current. The call оп their mains was 
greater than that which was reasonable. They did not always com- 
plain when the motor was in use, but when other of their consumers 
complained of their lighting they had to telephone to the hotel 
people that their motor was making too great а call upon their mains. 

For the defence, counsel subiiitted that there was no term in the 
contract. such as the рат suggested, that the defendants gave a 
guarantee in respect of the working of the electric plant fitted at the 
hotel, The defendants’ managing director had described the various 
parts of the machinery to the plaintiff, because he said he had to 
submit the plant to the electrical engincer of the local authorities. 
They were mere details given to the person who had the work in hand 
to go to the borough engineer, There was no guarantee or warranty 
that the defendants would supply machinery that would fit on to the 
mains of the Hastings Corporation. The plaintiff had not brought to 
the defendants’ notice the rules and regulations under which the 
current was supplied. He had himself only become partially familiar 
with them, and had, in consequence, been ‘‘tripped up" over the 
motor which he had ordered. Although difficulties arose between 
the borough officials and the plaintiff! owing to the excess of 
power consumption used by the electric motor, it was not а 
matter for which the defendants were to be held responsible. 
Whatever warranty there was in respect of the machinery was an 
implied one. The plaintiffs were told in the plainest terms that the 
guarantee given was limited to the replacement of any defective parts, 
aud that was the warranty attaching to the machinery in the apecifi- 
cation. There was also а trade usage that manufacturers would replace 
defective portions of machinery, but were not liable for consequential 
damages, If the machinery did not work, the plaintitls were entitled 
to reject it, or the manufacturer could be called upon to put it right. 
Whatever damages the plaintiffs might be entitled to recover, he 
‘counsel’ submitted the defendants were entitled to the full sum for 
tlie installation, 

After hearing the evidence of Dr. WIESENGRUND, managing director 
of the defendant company, the COMMON SERJEANT gave Judgment 
for the plaintiff on the claim for £119. 16s. 9d. and on the counter- 
claim, except as to the claim for calls amounting to £68. 4s., the 
plaintitls to have all costs of counterclaim except such costs of and 
occasioned by the part of the counterclaim which had been admitted. 


COMPANIES’ MEETINGS AND REPORTS. 


CHARING CROSS, WEST END, AND CITY ELECTRICITY 


SUPPLY. 

The report of the Charing Cross, West End, and City Electricity 
Supply Co. for the year 1906 places on record the directors’ deep regret. 
at the loss of their colleague, Mr. Stefano Gatti, опе of the founders 
of the Company. As regards tlie West-end undertaking, gross earn- 
ings from sales of current, rents, ete.. have been £126,145, a decline 
of £4,588, and expenses, including depreciation, were £84,088. an 
inerease of £2,003, leaving net earnings £42.057, a decline of £6,590. 
After bringing in the balance of £14,436 from last year, and paying 
Interest on the debenture stock, there is a balance on net revenue 
account of £42,574. The directors now propose to pay a tinal 
dividend at the rate of 5 per cent. per annum on the ordinary 
shares, making 5 per cent. for the whole year, carrying forward 
£4.574. In the West-end the Company has added the equivalent 
of 57,508 8 c.p. lamps, making a total now connected with the 
mains of 510,589. The demand for electric energy is increasing, but 
owing to various causes the price obtained has decreased. As а 
result of the recent quinquennial assessment, the parochial rates 
show an increase of £3,210. Almost all the other items of expenses 
are lower, and the directors expect a marked saving in expenses 
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during the current year. A sum of 24.750 which had been reserved 
out of the revenue of the West-end undertaking during previous years 
to meet contingencies, which the Board are satisfied will not arise, 
has been added to the amount brought forward from last year, and 
appears in the net revenue account. This item is independent of a 
similar item which appears in the City undertaking accounts. As 
regards the City undertaking, gross earnings from sales of current, 
rents, etc., have been £105.502, an increase of £10,162, and expenses 
557.524, an increase of £3,984, leaving net earnings £48,178. ап 
increase of £6,179. Interest on debenture bonds and loans and the 
dividend on the City undertaking preference shares absorbed £47,687, 
leaving а balance of £490, which lias been applied in reduction of the 
debt to the West-end undertakings for dividends on the City under- 
taking preference shares paid under guarantee now expired. This debt 
has been further reduced by the sum of £4,750 set aside out of 
revenue during previous years against certain contingencies which the 
Board are satisfied will not arise and now stands at £4,405, against 
£9,646 on Dec. 51. 1905. In the City the Company has added the 
equivalent of 41,475 8-c.p. lamps. making a total now connected 
with the mains of 412,684. As a result of the recent quinquennial 
assessment the parochial rates show an increase of £2,536, but tlie 
total costs in the City per unit generated have decreased. Mr. Rocco 
Gatti has been appointed a director of the Company in the place of the 
late Mr. Stefano Gatti. and Mr. John M. Gatti has been appointed 
managing director. The Bill promoted by the Company in the session 
of 1906 applying for powers of bulk supply was withdrawn, and in the 
current session of Parliament the Board has not thought it expedient. 
to apply for any individual powers, arrangements having been made 
with other electric lighting companies in London to forin a committee, 
which is promoting a Bill in Parliament seeking authority to link up 
the mains of the several companies for the better enabling them to 
supply electricity in bulk and for other purposes. A special resolution 
PPPOE this Bill was passed at the extraordinary general meeting 
held on Feb. 7, and will be submitted for confirmation at a further 
extraordinary general meeting which will take place immediately after 
the annual general meeting on March 5. 


LÀ 


AFRICAN TRANSCONTINENTAL TELEGRAPH. 


The report of the African Transcontinental Telegraph Co. covers 
the operations of the Company from May. 1898, to the present time. 
The directors much regret that no пае has been called since that 
presided over by the late Mr. C. J. Rhodes on May 19. 1898. The 
undertaking has from the outset been treated as the personal scheme 
of Mr. Rhodes. Indeed, nearly the whole of the shares subscribed 
came from his friends and associates in response to his appeal made at 
the meeting of shareholders of the British South Africa Co. on 
Nov. 29, 1892, and in a cireular and prospectus issued shortly after- 
wards to the shareholders in that company, in De Beers Consolidated 
Mines, and the Consolidated Gold Fields of South Africa. Until the 
lamented death of Mr. Rhodes in March, 1902, the direction of the 
Company was largely under his personal guidance. In 1899 he visited 
Berlin and arranged terms with the German Government for the con- 
struction of the line through German East Africa and of certain 
branch lines in that territory and for working such lines. Expendi- 
ture on construction and general purposes from the incorporation of 
the Company amounts to upwards of £300.000. The shares issued 
at par met £226,850. and the balance, about — £79,000, соп- 
stitutes a debt due to the British South Africa Co. There are 
73,150 shares unissued. Pursuant to the arrangement with the 
British South Africa Co. referred to in the report issued in May, 1898, 
an agreement was made in the following July for that company to 
work the telegraph system. Although originally made for three 
years, the working arrangement has been continued and in substance 
is still in force. Since the inception of this Company as a trans- 
continental line, conditions have considerably changed; transmission 
rates have been reduced from 8s. 11d. per word in 1892 to 2s. 6d. per 
word at the present time, making the raising of further capital for com- 
pleting construction a matter of great ditlieultv, even if it be 
expedient. Telegraph lines are being gradually brought down from 
Egypt and the north, and in time, no doubt, gaps now existing will 
be filled and a through line established, when it may be possible to 
secure a share of through тае, Further connections with coast 
towns, such as Mombassa and Dar-es-Salam, and the gradual develop- 
ment of the whole of Central Africa will add to local traffic and 
provide additional sources of revenue, but a long time must elapse 
before it can be hoped to make the line self-supporting or profit- 
earning. Since the death of Mr. Rhodes, the directors have 
considered and discussed various schenies, hoping to secure the 
complete fulfilment of Mr. Rhodes’s aspirations, and they are not 
without hope that this ending may yet be attained. Under 
these circumstances, the directors recommend that the existing 
arrangement with the British South Africa Co., modified as may 
from time to time be deemed advisable, be continued. Mean- 
while the directors will endeavour to link up the system with coastal 
lines, particularly Mombassa-Wadilai and the contemplated German 
line from Dar-es-Salam. In their last report the directors were able 
to announce the construction of the main line from Umtali, in 
Rhodesia, to a point some 30 miles north of Bandawe, which lies 
about half-way up Lake Nyassa, and some 350 miles north of 
Blantyre, in the British Central Africa Protectorate. The total 
length of line is now 1,584 miles. The construction of the line has 
been accomplished in the face of great natural difficulties presented b 
the diversified physical characteristics of the country traversed, кш 
includes low-lying marsh lands, swamps, dense forests, and jungle and 
mountainous regions intersected with deep and wide ravines To 
these physical obstacles were added. tlie difficulty of procuring and 
maintaining transport in a sparsely populated country ; varied and 
trying climatic conditions along certain low-lying portions of the 


route; scarcity of water in some of the higher altitudes and damage 
done to the line as it progressed by wild animals—chiefly elephants 
and giraffes. In anticipation of the time when it may be possible to 
join up the line with the Soudanese telegraph system, the consent of 
the British Government to the passage of the line through British 
East Africa has been obtained. 


LONDON UNITED TRAMW AYS (1901). 


The report of the London United Tramways (1901) for 1906, to be 
submitted at the meeting on the 4th inst., states that the operations 
of the Company's undertaking during that period resulted in gross 
receipts amounting to £327,896, and the working and general 
expenses, maintenance, and repairs to £184,920, leaving, with the 
balance brought forward from last account, a net revenue of £144 091. 
After payment of debenture interest and the dividend on the 5 per 
cent. preference shares for the year, and providing for income tax, 
there remains £33,840. An interim dividend at the rate of 3 per 
cent. per annum, less income tax, amounting to £11.020, was paid in 
August last, leaving a balance now available of £22,819. Of this 
amount it is proposed to appropriate £11,970 in payment of a final 
dividend on the ordinary shares for the half-year ended Dec. 31 last at 
the rate of 3 per cent. per annum. less income tax, to place £10,000 
to reserve fund for renewals, and to carry the balance of £849 
to credit of the next account. The reserve fund of £15,000 
has been invested in first-class securities. and the interest 
derived from the investments during the past year has been 
credited direct to the reserve fund. Gross receipts show an 
increase of £26,488, and the total number of passengers carried was 
55, 555.281, an increase of 6.198.142. Sections of the Company's 
system in Surrey and Middlesex, together about 12 miles of tramway. 
were completed and opened for publie traffic in the months of March 
and May dist The earnings of these lines indicate that when com- 
pleted and linked up with the County Council system in South 
London, they will prove of the greatest value to the undertaking as a 
whole. The construction of the Wimbledon, Merton, and Tootin 
extensions is progressing favourably, and it is expeeted that they wil 
he ready for opening in May next. Under the Company's Act of 1902 
the tramway from the south side of Hammersmith Bridge, through 
Barnes and Mortlake to Richmond, and there connecting with the line 
to Kew, was authorised. The powers sought in the same session linking 
up this line with Hammersmith were refused, owing to the opposition 
of the London County Council. In the following year the Company 
applied to Parliament for sanction for the construction of an under- 
ground electric tramway for the purpose of effecting this desirable 
connection with the main system at Hammersmith, but were again 
unsuccessful. The period within which the statutory powers for the 
Barnes and Mortlake line were required to be exercised expired last 
August, and the directors deemed it advisable in the Company's 
interests to abandon the line. The powers have, therefore, been allowed 
to lapse. Successful arrangements have been inaugurated during the 
past two months for the interchange of traffie by means of through 
hookings between the Company's tramways and the District and 
Great Northern, Piccadilly, and Brompton Railways. The directors 
regret that Mr. Walter Abbott, having to return to America, has 
resigned his seat on the Board. The Hon. Sydney Holland having 
accepted a seat on the Board, now offers himself, in accordance with 
the Company's articles of association, for re-election. Mr. W. H. 
Brown. the director retiring by rotation, also offers himself for 
re-election. 


NEWCASTLE AND DISTRICT ELECTRIC LIGHTING. 


The report of the Newcastle and District Electric Lighting Co. for 
1906, to be presented at the meeting on to-day, states that the gross 
receipts show a large increase, and the financial year just entered upon 
will, it is confidently expected, show a still greater increase. During 
the year just completed the profits from the Newcastle stations, after 
deducting directors! and trustees’ fees, income tax, cte., amount to 
£18,188, as against £14,834 for 1905, and the profits on the Newburn 
station to £787, as against a loss on the latter station last year of 
£766. The directors recommend a dividend at the rate of 5 per cent. 
per annum for the half-year ended Dec. 31 last (less income tax,, 
which, togcther with the interim dividend paid in August last, makes 
5 per cent. for the year, but, owing to the more gradual progress at 
Newburn, it has been found necessary to draw upon the reserve fund, 
which will then stand at £10,000, leaving to be carried forward 
£2,248. In view, however, of the increased receipts and reduced costs. 
it is not anticipated that it will again be necessary to trencli upon this 
fund. 


METROPOLITAN DISTRICT RAILWAY. 


The eighty-fifth half-vearly general meeting of the Metropolitan 
District. Railway Co. was held on the 22nd ult. at the Westminster 
Palace Hotel, Sir George S. Gibb (the chairman) presiding. 

In moving the adoption of the report (Electrical Engineer, Feb. 225, 
the CHAIRMAN said the accounts for the past half-year showed the 
Company to be in considerable difficulty. They were still following 
the burden of the extra cost of providing the greatly increased and 
iniproved service which they were offering to the public, but the 
гаће and the revenue which it was hoped would be developed by 
means of the additional facilities had not yet adequately responded to 
the efforts made. They had carried during the half-year 30,182,137 
passengers, an increase of 1,899,706, or 6°72 per cent. The receipts 
from passenger traffic had been £199,287, an increase of £15.559, or 
7:5 per cent. Comparing the figures with the year 1904. in the June 
half of 1906 the numbers carried increased by 15:68 per cent. 
and the earnings by 6°34 per cent., while in the December half 
the respective increases were 15°08 per cent. and 14'19 per 
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the CHAIRMAN referred to the death of Sir James Ferguson and the 


cent. The figures, therefore, for the past half-year did show a 
satisfactory and = encouraging increase. The directors hoped 
the Piccadilly tube кош give the District Railway a large 
increase of tithe west. of Hammersmith. They had arranged 
through fares between the District and the Piecadilly tube and 
типа availability of tickets, aud had arranged through fares with 
the London United Tramways, and there was reason to hope that the 
District would have а large increase of traffic in future asa result. 
At the present moment, however, they were losing abont £500 per 
Week in gross receipts from the diversion of trutfie owing to the 
opening of tlie Preeatilly tube. During the half-year they had carried 
8,679,790 passengers at workmen's fares, an increase of 14°35 per cent. 
in numbers and 14°05 per cent. in money. This trattic now con- 
stitut in numbers as much as 30°14 per cent. of the total trattic. 
The average fare from workmen's tratlic during the half-year was 
'68d. In considering the difficulties they had in making ends meet, it 
must not be forgotten that nearly one-third of their total traffic was 
still carried at unremunerative fares. In third-class the increase in 
patter had been just over 1,000,000, or 6°73 per cent., and the 
increase in earnings £13.892, or 10 79 per cent., the average fare 
being 184d. First-class showed a heavy decrease—namely, 290,000 
passengers, or 15°93 per cent.—the earnings having gone down by 
44.821, or practically 18 per cent. The constant decline in first- 
clas tratie had raised. the question whether that class should 
not be abolished, and the directors were carefully watching the matter. 
The total gross revenue showed an increase of £12,336, or 6:06 per 
cent., a welcome increase, but unfortunately not sutlicient to improve 
the financial position, as it was practically all absorbed by the increase 
in working expenditure. The train mileage run—which n.easured the 
a. con lation given to the public in frequency of trains and also 
governed a large percentage of the expeuditure—on the main section 
ot the line, between Hammersmith and Mansion House, had been 
4.225 train miles per mile per week. The total train mileage run by 
District trains had been. 1,624,300. an increase of 221,470, or 51 per 
cent. [t was costly to run frequent trains, but for a railway like the 
District it was absolutely necessary. The expenditure upon electri- 
n«-ation and automatic signalling was incurred not only to get rid of 
the smoke and dirt of steam working, but also to enable trains to be 
run trequently ; and it was only by maintaining these frequent services 
that they could hope to attract sufficient. traffic to turn their deficits 
inte surpluses. Notwithstanding the increascd train mileage, the 
total net expenses in connection with the working of the trains had 
leen. £73.352. a decrease of £2,462, but that comparison was with a 
period when there was partly steam and partly electric working. For 
а comparison with a period of full electric working they must look 
to the June half of 1906, when the amount spent on electric train 
workipy—current, wages of train men, car cleaning, and miscellaneous 
e\peuses— жаз £91,455, and in the December half £82,776, the 
cost рег car mile being 2:82d. In regard to current, during the 
half-vear the trains had used 2°61 units per car mile, compared 
with 2°79 during the first half—a decrease of 6 per cent. In the expen- 
diture upon maintenance of way and works there had been an increase 
of 511.506, or 429 per cent., and as compared with the June half 
the increase had been £2,255, the explanation being that they had 
done much more work this being necessitated by the longer mileage 
of the railway. the increased length of the sidings, and the increase in 
the number of stations. The question of the wear of rails was still 
«пач their attention. They wear using harder rails, which cost 
more, but lasted longer, and in this way they hoped to eflect economy 
Inthe maintenance item. In signalling they had spent £6,120, an 
increase of £3,745, but against this there was a saving in wages, 
mo that the net increase was really £2,445. Expenditure on main- 
tenance of rolling-stock had amounted to £19,224, or £3,921 more 
tan was spent on steam-engines and electric cars in the December 
half of 1805. The expenditure worked out at ‘65d. per car mile on 
the total car mileage run by the District trains. tes and taxes 
(£18 878 showed an increase of £1 504, апа he was afraid they had 
te pret accustomed to this continual increase and look upon it as almost 
ane of the evils of Nature. During 1906 they actually spent £37,000 
in rates and taxes. He thought that in the case of a company like the 
District, where the accounts showed that they were not at the present 
time earning sufficient to pav the interest on their debenture stock, there 
apreared to be urgent need tor some relief in regard to rates. The total 
working expenditure, after allowing for work done for and by other 
companies, amounted to £155,719. an increase of £11,643. The net 
renuit. was à deficiency of £38.485, and if to that were added tlie 
dividend өп the 4 per cent. guaranteed stock, that being the sum 
raxeived frum the City Lines Committee, it made the detieiency 
£47 860. Sir George Gibb then referred to the increase in fares and 
to the outery whieh had been raised against it, but he thought that 
after due consideration there was a general recognition that the 
terra was not only necessary, but fair. He estimated that they got 
510.00 trom the invreased fares. He referred to the growing com- 
one from motor “buses, He was afraid the traffic problem in 
amdon at the present time was really most difficult; it was in quite 
a strange and unsatisfactory condition. The accounts of all the 
London railway companies and omnibus companies showed them to be 
in the same position. They had to consider that millions of passengers 
were being carried with no profit as a result. All the people concerned 
in the carriage of passengers in London were apparently either losing 
monev or making no profit. 

Mr. R. W. Perks, M.P., seconded the motion, which was carried 
unanimously, 


NATIONAL TELEPHONE. 


Bhe A ordinary general meeting of the National Telephone 
Се. was held this week in London, Мг. George Franklin president, 
ш the chair. 

lu moving the adoption of the report ү сай Augie, Feb. 15), 
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appointment of Sir James Woodhouse to the Railway and Canal 
Commission. Dealing with the accounts, he said the increase in last 
year's income was a record increase. The number of stations was 
another record, having increased from 352,413 to 407.736 in one veut. 
Notwithstanding gloomy prophecies in 1902, the Company had in 
London 44,000 more stations than the Post Осе. The increase of 
stations meant new capital, but the policy of the Board was only to 
spend such money as would be reproductive within the time of the 
licence, and, to insure the position of the expital, they wished to build 
up a strong reserve. The fund amounted to 22.242.202. In con- 
sidering the position of the Company in 1911, shareholders should 
bear in mind contingencies. He could not tell whether the price to 
be paid by the Post Осе would be arrived at by agreement or arbitra- 
tion, and only the future could show whether the price would coincide 
with the cost. The Board, however, could make such annual provision 
as would, according to the best advice, make good the position of the 
deferred stockholder. The accumulation of a large reserve was the 
true strength of the Company. That fund, he might add, was invested 
in the Company's business. The number ot inland telegrams, he informed 
the meeting, in one year had been 89,478,000, whereas the telephonic 
messages numbered 1, 177,500, 000. The number of shareholders had 
increased to 11,647, with an average holding of £558; debenture 
holders numbering 4,463. with an average holding of £851. The 
stat! numbered 11 310, being an increase of 308. After a reference to 
other points in the report, ho said the figures were eloquent of the 
progress and development of the Company's enterprise, and when they 
considered the difficulties, obstacles, taxes, royalties, unfairness, and 
injustice to which they had had to submit, they would admit that the 
best had been done tor the Company's interests. 

Mr. 8. H. SAN us, the vice-president, seconded the report. 

In reply to a question, the CHAIRMAN said the reserve fund would 
in 1912 form part of the surplus assets, and if there were surplus 
assets over the deferred stock —which, of course, was a considerable 
assumption the third preference shareholders would have a right to 
participate. The Board did not wish to build up a reserve fund for 
anybody except the deferred shareholders. 

The report was adopted. 

On the motion of the CHAIRMAN, seconded by Mr. Ss, the deed 
of trust for compensating directors and officials not taken over by the 
Post Office was approved. The compensation to directors, it was 
stated, would be at three years’ purchase of their fees, or, in the event 
of a surplus, six years’ purchase. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE. 


The ordinary general meeting of the Telegraph Construction and 
Maintenance Co. was held on Tuesday. 

Мг. W. Nuvrer, who presided. stated that the accounts for the 
year showed а net profit of £62,777. after allowing for the charge of 
interest on the debentures. They had brought forward £108,760 from 
last year's accounts, which gave them an amount of £171,538 to deal 
With, as against £175,990 tor the previous year. The directors pro- 
posed to distribute the same dividend as that for last year—namely, 
15 per cent.—and to carry forward £104,508. The profit showed a 
slight decrease as compared with the previous year. This was not due 
to their being less successful on the contracts, but was due to rising 
markets; copper, steel, and iron having advanced in price. They 
had disposed of one of their ships, and this was done with the vicw of 
rearranging their fleet, and they had decided to replace it with 
another better calculated to meet the requirements of the work in 
prospect. 

The report was unanimously adopted. 


LONDON ELECTRIC SUPPLY. 


The ordinary general meeting of the London Electric Supply 
Corporation was held on the 21st ult. at Winchester House, E.C., Sir 
William H. Preece presiding. 

[n moving the adoption of the report, the CHAIKMAN said there had 
been а diminution in the Company's revenue in the past year, but 
they had been able to. maintain their dividend and increase the 
reserves. The most encouraging feature in the result of their opera: 
tions had been the growth in the nun.ber of units of energy sold tor 
power purposes and for industries generally. It was quite fallacious 
to suppose that there was any necessity whatever for a Power Bill in 
Londen. "Thesimple fact was that every provisional order under which 
every company and every municipality acted was essentially a Power 
Bill for the generation of electrical energy to be applied to any purpose, 
publie or private. It was also fallacious that the existing companies 
did not nurse or encourage the supply of power. It was clear at once 
that the generating of electricity for lighting purposes alone simply 
meant that they had to keep their machinery going for two or three 
hours only every day. whereas by the Act of Parhament the current 
was always obliged to be on, and the whole system had to be тат! 
tained at one fixed pressure. The result was that for 22 hours of the day 
the machinery was idle. and it was clearly necessary to encourage in every 
way the use of electric current for power purposes. There had nevei 
been any inability to supply this power, nor had there ever been any want 
of canvassing, and yet vear after year the Press had repeatedly stated that 
those who were developing electrical energy were neglecting their business, 
Thereal opponent totheapplication of electrical energy for power was the 
Britishconservativeengineer, who would insist upon adhering to the prac- 
tices of his grandfather and lis great-grandfather. When, however, the 
modern engineer came into power there would be a great change. The 
great saving in horse-power etleeted by the adoption. of electrical 
energy was beginning to be recognised, Lancashire had been a long 
time in arriving at the conclusion that it was beneficial to their 
operations, but now the mills in that county were being gradually 
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fitted up with electrical power, and there was little to complain of in 
regard to the progress made. He thought that there was no necessity 
in London for any new Power Bills. They had ample space to meet 
any demands that might arise. Large as was the revenue of the 
various companies, they had to spend a considerable portion of it in 
defending their position. During the past three yeais the amount 
spent in maintaining their position was quite £100,000 a year, and 
their oppen na had probably been spending more in trying to force 
through Parliament something that was absolutely not needed. It 
was desirable that there should be one single authority controlling 
the operations of electric supply with some uniform and wide-reaching 
policy, and the 13 companies in London were combining in order to 
approach Parliament for that power. Rates and taxes were more by 
£4,500, equal to a dividend on the Company's ordinary share capital 
of nearly 14 per cent. The assessment of their undertaking was 
raised at the quinquennial valuation from £7,917 to £25,755. 
Municipal trading was largely responsible for this increase; in the 
horoughs of Bermondsey and Southwark the councils were trading in 
competition with them, and assessed their own undertakings for rating 
purposes at about a third of the assessment they placed on the under- 
taking of this Company situated within the boroughs. 

Mr. R. S..BaiN seconded the motion, which was unanimously 
carried, as was also a resolution increasing the capital by the creation 
of 20,000 new preference shares of £5 each. 


SCARBOROUGH ELECTRIC SUPPLY. 


The annual meeting of the Scarborough Electric Supply Co. was 
held on the 21st ult., Mr. G. Alderson-Smith, J.P., еш. 

The CHAIRMAN, in moving the adoption of the report, said that 
the expenditure on capital account during the year was £3,427, 
against £4,656 during the previous year, of which £1,015 was for the 
cottages, £200 on the well, and 21 340 on mains, so there was a 
distinct saving there. The revenue account showed that coal and 
fue] had cost £70 more, coal being dearer and hard to get, though he 
did not think that the Company had had any dilliculty in getting it. 
Their rates had gone up, but that was a common occurrence in Scar- 
borough. The balance for distribution was £4,471 against £4,423. 
Their late chairman (the Right Hon. J. E. Ellis) had expressed the 
opinion that the more liberal discounts would bring in increased con- 
sumption, but the reductions had not borne good fruit, and that 
accounted for the small amouut they had to distribute. During 
1903.4 £625 was allowed in discounts, in 1904-5 £616, but in 1905-6 
£1,039, the increase of £400 having to coime off the amount which 
would otherwise be distributed as dividend. The receipts for energy 
supplied had suffered by bade trade, enipty houses, and larger dis- 
counts. The trade in Scarborough had been extremely bad during 
thelast year. Many of their old customers had said that they would 
be glad to return to the electric light, but that they could not atlord 
it. That was the crux of the whole business, and that was what 
troubled them. The Company tried to meet them in the way of dis- 
counts, but that had not borne fruit as they expected. 

Mr. А. A. CAMPBELL SWINTON seconded, and remarked that on 
tlie one side the directors had to consider the people, who wished the 
prices to be reduced, and on the other their duty to the shareholders 
and to see that the dividend was not unduly lessened. He knew there 
was an impression in Scarborough that electricity was supplied at an 
unduly high price in comparison with other towns in the neighbour- 
hood, but it was not taken into account that those municipalities 
supplied electricity at a loss. York, for instance, lost £2,267 last 
year, and the ratepayers had to provide that sum in order that elec- 
tricity consumers could be supplied at less than cost price. Whitby 
lost £1,643, and Bridlington also lost on the year. If those places 
supplied electricity at less than cost price, Scarborough could not com- 
pete with them. The average price at which the Company supplied 
electricity to private consun:ers last year was 4:71. per unit, compared 
with 4:864. at Eastbourne, 5°36d. at Bourneniouth, 4:97d. at Torquay, 
4:02d. at Hastings, 5°34d. at Hove, 521d, at Oxford, and 5°37Ч. 
at Cambridge. They could not expect at watering places to 
supply electricity at the same price as it was supplied in 
towns with fixed resident populations, because their machinery 
only earned revenue half the year, though it had to be pro- 
vided to carry the maximum load. Great improvements were 
expected very shortly in connection with clectric lamps. Ordinary 
electric lamps were exceedingly uneconomical, as they ony gave 10 per 
cent. light with nine-tenths heat, but now lamps were being made 
which consumed only half the electricity for the same light, and when 
they had been improved upon and made cheaper the result would soon 
be felt. Gas had gone through exactly the same phase during the 
past few years. The incandescent mantle had been made exceedingly 
efficient and excellent, and it was largely due to that that electricity 
Was not so much consumed, but the electric industry was now going 
to go through exactly the same phase, and they would soon have some 
efficient electric lamps which would save the situation. 

After some further discussion the report was adopted, and a dividend 
at the rate of 4, per cent., free of income tax (absorbing £4,364, 
placing £500 to depreciation account, and carrying forward £172), was 
carried, 


LANCASHIRE UNITED TRAMWAYS. 


The second ordinary general meeting of the proprigtors of the 
Lancashire United Tramways was held this week at the Law Association 


Rooms, Liverpool, the Hon. Arthur Stanley, M.P., chairman of 


directors, presiding. 

The report of the directors to Dec. 31 was as follows: As this is 
the first balance-sheet issued by the Company, the directors think it 
may be desirable to offer some explanation as to the relationship 
between the Company and the subsidiary companies (the South 
Lancashire Tran.ways Co., the Lancashire Light Railways Co., and 


the New St. Helens and District Tramways Co.). This Company 
owns the whole of the issued share capital of the South Lancashire 
Tramways Co. and the Lancashire Light Railways Oo., and over 80 per 
cent. of the shares of the New St. Helens and District Tramways Co., 
but these companies are the actual owners or lessees of the tramways, 
and are the operating companies. The traffic receipts, therefore, go 
direct into the coffers of these subsidiary companies, and апу protit 
made by them in the working of their respective systems would be paid 
over to this Company as dividends on the share capital. The accounts 
of this Company, therefore, do not show the traffic receipts, but these 
are published weekly in the Press. This Company owns the gene- 
rating station &t Atherton, the sub-stations, car-sheds, etc., and 
supplies electrical energy to the South Lancashire Tramways Co. at 
a price which, though equitable for a supply of this character, with 
the rents, ete., this year absorbs 1 the whole of the profit on 
the tramway undertaking for the [en under consideration. No 
details of the results of the actual operation of the tramways arc 
given, as the period covered includes only three months' winter 
working of the extensions, and the balance-sheet of this Company 
covers a different period from that of the balance-sheeta of the sub- 
sidiary companies. "These details will, of course, be given in future 
reports, The net working profit for the period covered by the profit 
and loss account amounts to £7,692. 14s., and after payment of the 

rior lien debenture stock interest there is a balance of £317. 7s. 4d. 

he directors would point out that the protit only covers the period 
of trading from March 1, 1906, this being the date on which the 
assets of the old company were conveyed to this Company, the profits 
prior to this date being taken into the purchase account. The exten- 
sions of the South Lancashire Tramways Co.'s system, which have 
involved large additions to this Company's buildings, plant, and 
machinery, now prove an increased source of revenue, but inasmuch as 
these extensions were not completed until the end of September, the 
profit and loss ascount now presented only includes the increased 
revenue for a very short period. The issue of £250,000 prior 
lien debenture stock which was contemplated in the scheme of 
reorganisation passed by the debenture holders of the old company 
was successfully made, and the whole amount has been paid up. Tho 
final accounts for the extension works have not yet been made up, 
but there is every indication that the cost will be well within the 
estimates put forward in the prospectus oflering the з lien deben- 
ture stock. The negotiations with the St. Helens Corporation for a 
new lease of the tramways in St. Helens having failed, the directors 
offered to purchase the shares in the New St. Helens and District 
Tramways Co. A large number of shareholders availed themselves of 
the oller, and in consequence the Company now hold over 80 per cent. 
of the capital of the St. Helens Co. fn addition to the scheire of 
extension outlined in the prospectus, the Company has acquired 
through its ownership of the South Lancashire үе и Co. а lease 
of the tramways belonging to the Farnworth Urban District Council, 
The tramways comprise about seven miles of track, and provide 
additioual connections with the Bolton Corporation tramways. The 
rolling-stock has been purchased from the Council at a cost of about 
£8,000, which has heen provided out of the proceeds of the debenture 
issue. Arrangements have also been made for acquiring a lease of the 
Clifton Light Railway (about a mile in length), which, when com- 
pleted, will provide another connection between Bolton and Man- 
chester. The total track mileage now controlled by the Company, 
including the St. Helens Tramways and the Clifton Light Raiiway, 
amounts to 74 miles. 

The CHAIRMAN, in moving the adoption of the report, explained 
that the Company now own or control the whole of the tramways con, 
necting Liverpool to Boltou and Manchester, with three direct connec- 
tions at the Manchester end, and also connect with Wigan. Their 
experiment with motor ’buses had not been successful, but in view of 
the fact that their territory looked as if it were likely to be invaded by 
motor 'buses, the directors thought they would make the experiment 
themselves, so that if it should prove to be remunerative, they would 
be the first in the field. Their experience showed clearly, however, 
that motor ‘buses were not likely to enter into active competition with 
their tramways. The receipts trom the supply of electricity to local 
authorities aud other consumers amounted to £1,200 a year. This 
part of the business was carried on with caution, as any extension 
thereof would have involved a heavy capital cost for cables, which. if 
available, in the opinion of the Chairman could be more usefully 
employed in extending or developing the tramway undertaking. 

Mr. J. BEECHAM seconded, and the resolution was unanimously 
adopted, 


WESTMINSTER ELECTRIC SUPPLY. 


The ordinary general mecting of the Westminster Electric Supply 
Corporation was held on Wednesday, Mr. E. Boulnois presiding. 

In moving the adoption of the report (Electrical Engineer, Feb. 221, 
he said that the Company had had a very satisfactory year. Tho 
applications both for lighting and for power purposes continued to 
increase, while the supply of current during the year was the largest 
since the Company started. The demand for current for power 
purposes did not appear in their district to justify the extravagant 
statement made by the London County Council and by others, that 
the electric supply companies in London were not able to supply the 
industries which were clamouring for power at low prices. They had 
reduced the price during the year under review to ld. per unit, and 
yet they had not found any remarkable rush for their supply even at 
that low figure, which, he thought, custoniers would find was practically 
lower than that proposed by the London County Council for similar 
purposes. With regard to the attitude of this body to electrical com- 
panies, they had already put the Company to very heavy legal 
expense, and were again urging to о a Bill before Parliament һу 
which they sought to become the sole purvevor of electricity in bulk, 
not only for the county of London, but also for a very large arca out- 
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мае. In this Bill they were practically asking to be made the paramount 
means of supply. and the cost of this was estimated to amount to 
£30,000,000, or thereabouts. The directors had to combat with this 
Zieantie proposal, which was to be put forward by a powerful bod 
and hacked up by the publie purse, They had, therefore joined wit 
all the other electric supply companies in London in supporting a Bill 
which, if passed, would enable them to establish an amalgamation by 
which one company could help another, if it was required, in erin 
power in bulk. He believed that with a combination of this kin 
that they would tw able to supply electricity to consumers at a lower 
prive than even the London County Council pretended that they could 
supply. The Con-pany had had to pay £5,000 more for rates this 
vear than last. During the vear they had paid over £21,000 for rates 
and taxes. This represented 4 per cent. on the ordinary share capital 
of the Company, and unless some check was placed upon municipal 
authorities they must look forward to a further increase in the future. 
Tins heavy charge upon their industry made it ditlieult to reduce the 
price of current to consumers. 

The report was unanimously adopted, and a dividend of 13 per 
vent. (making, with the interim dividend already distributed, a total 
dividend of 12 per cent. for the year) was declared. 


SOUTH METROPOLITAN ELECTRIC LIGHT AND POWER. 


The ordinarv general meeting of the shareholders of the South 
Metropolitan Electric Light Rm Co. was held on Wednesday in 
London, the chairman, Mr. Н. Winkworth, presiding. 

Iu moving the adoption of the report ( Electrica. Enginer, Feb. 22), 
the CHAIRMAN said that the profit amounted to £20,652, which 
allowed the payment of a dividend at the rate of 24 per cent. on the 
ordinary shares, The amount to be carried forward was £7.103. Не 
mentivucd that the revenue account had been adversely affected to 
the extent of £1,500 by the accident at the Greenwich generating 
station, which resulted in the loss of two lives and much damage to 
roperty. They expected, however, to receive compensation for the 
damage done to property. The new power-house was almost com- 
1 and was expected to be in operation this month. It had been 

e-igned to provide for extensions from time to time, as the demand 
increases, up to a normal capacity of 50,000 kw. The Company had 
received several important orders, and negotiations were proceeding 
for a bulk supply for the borough of Woolwich. 

Mr. H. W. Dawes (managing director), in seconding the motion, 
mentioned the accident at Greenwich was due to the giving way of 
the tack end plate of one of their thermal storage drums attached to 
the oiler. This drum was put to work on Aug. 20, 1906, and had to 
mn for six months satisfactorily before being finally taken over by the 
Comyany. With regard to the new power-house, the capital cost per 
kilowatt for the new power-house was less than £16 per kilowatt for 
continuous working. This figure included river pipes sufficient for 
10.000 kw., and buildings for au additional three boilers. The £16 
er kilowatt compared with £43 pev kilowatt for the first station built. 

he applications for power continue satisfactory, and they had at the 
present time orders for about 500 h.p., which they expected to connect 
soon. They had, in addition, quoted another firm for about 700 h.p., 
and had quoted for a bulk supply of 1,000 kw. to the Woolwich 
Horough Council. Turning to tlie cost figures, he observed that, 
notwithstanding the interruption in the supply, the units sold for 
1906 were 2 381,788, as agains: 2,144,516 in 1905; the coal eost was 
'$421., against 54d.; the works cost ‘837d., as against ^'85d.; the 
total costs. 1°42d., against 1°48d.; and efficiency of distribution was 
approximately the same. Their average price obtained was 5˙72d., 
as 12741051 3°74d. last vear. As to their present load, it was gratifving 
to know that. notwithstanding the dithculties, they were turning out 
approximately 25 per cent. more work than this time last year. 

The report was unanimously adopted, as was also the recon.menda- 
tion to pay dividends of 7 per cent. per annum on the cumulative 
pr terence shares for half-year to Dec. 31, 1906, and 23 per cent. on 
the ordinary shares for year ending Dec. 51, 1906. 


CHELSEA ELECTRICITY SUPPLY. 


The annual ordinary general meeting of the Chelsea Electricit 
Supply Co. was held on Wednesday at Winchester House, Old Broad- 
atreet. Mr. J. Irving Courtenay presided. 

In moving the adoption of the report (Electrical Eugiacer, Feb. 22) 
the CHAIRMAN said that the net profits available for dividends on 
the share capital of the Company was £14,015, as compared with 
£16,797 the previous vear. The directors were, therefore, unable to 
recommend more than 44 per cent. as against the former dividend of 
6 per cent. This condition of affairs was due to several causes. 
Notwithstanding the fact that they had added to their circuits the 
equivalent of 11,490 8-c.p. lamps and sold an additional 85,676 units, 
Lae proes revenue was £1,217 less than last year, and the net revenue 
had declined by £4,217. The working cost per unit sold to their 
eustomers was the same as in the previous year, although the prices of 
al throughout 1906 were generally higher than in the previous year. 
The rates, owing to the risc in the assessment of the Coinpany's pro- 
perty at the last quinquennial valuation, were increased by £2,080, and 
amounted to nearly id. per unit sold, and there was still a further 
increase of about £700 for the current year. The rates paid in 1906 
were £5,148 while the divisible pou earned in that year, after 
paving debenture interest and ob acing a reasonable amount to 
depreciation, amounted to £13,099. Those figures were a striking 
object lesson of the anomalies of the existing laws of rating. On 
тыһ unit of electricity consumed in Chelsea, the users had to pav a 
eontnvution of nearly 4d. for local rates. In regard to the London 
* ounty Council Bill and other Bills which had been introduced, and 
wen now before Parliament, none af the Bills which could affect them 
had yet been allowed to go through Parliament. They had an 


influential organisation watching and dealing with these matters, and 
it was hoped that in the end they would benefit. If any issue should 
be arrived at this year it would go a long way towards putting an end 
to the unsettled stato of the electrical business generally, and if a 
supply of electricity in bulk could be obtained at less cost than they 
could make it themselves thoy would be glad to avail themselves of it. 
Mr. W. R. Davies seconded the motion, which was carried. 


NOTTING HILL ELECTRIC LIGHTING. 


The ordinary general meeting was held on Tuesday, Sir William 
Crookes presiding. 

The CHAIRMAN, in moving the adoption of the report (Electrical 
Engineer, Feb. 22), stated that the Company generated or purchased 
in the past year 2.566,425 units, but the total quantity accounted for 
was only 1,816,354 units, showing a loss of about r cent. in 
transformation, distribution, etc., which was much higher than in 
more conipact districts, but the loss was unavoidable owing to the 
great length of their supply mains. The Company were joining the 
other London electric supply companies in promoting in the present 
session of Parliament the Loudon Electric Supply Bill, which, if 
passed, would enable the companies to meet every demand for elec- 
tricity for all ppan and to charge customers a reasonable rate for 
the supply. systematic canvass had shown that the estimated 
demand for electrical power had been overstated, and in the 
Company's district there was really very little demand at 
present, although they were doing all in their power to 
develop and encourage it. The London County Council were 
also introducing a new Bill in the present session authorising them 
to supply electricity in bulk and for power. Although it had been 
ollicially stated that the Bill would not injure any of the existing 
undertakings, the companies did not feel quite satisfied about it, an 
they were all opposing the measure. It was erroneously thought that, 
as electricity cost only about ld. per unit to make, it should be sold 
at 14d. per unit. It appeared to be overlooked that after the unit was 

nerated it frequently cost as much again, or even more, to conduct 
it to its destination ; and the cost of distribution was much greater 
in a scattered area of supply like the Company's. In addition to the 
cost of distribution, the companies had to pay rates to the local 
borough councils equal to 4d. on every unit sold. 

Mr. Актнск E. FRANKLIN seconded the motion, which was carried 
unanimously. 


NEW COMPANIES REGISTERED. 


P. P. К. (Ceylon) Rubber Estates.—Registered Feb. 9. Capital, 
£65,000 in £1 shares. Objects: toacquire certain estates, properties, 
and rights, to develop and turn to account the same, and to carry on 
the business of cultivators, exporters and importers of, agents for and 
dealers in rubber and other produce, etc. Registered office: 17, 
Philpot-lane, E.C. 


Electrical Works and Development Co., Limited.—Keyistured 
Feb. 21. Capital, £50,000 in £1 shares (40,000 6 per cent. cumulative 
preference). Objects: to carry on the business of electrical con- 
tractors, constructors of yencrating stations, cables, wires, lines, 
accumulators, pipes, lamps, and works for the supply of electricity 
and gas in bulk or in detail for all purposes, to supply electric power, 
to own tramways, omnibuses, and vans, to apply for Acts of Parlia- 
ment, provisional orders, concessions, or other rights or powers, and 
to adopt an agreement between Messrs. Buchan and Partners of the 
first part, this company of the second part, M. Buchan and R. W. 
Hogarth of the third port, and the said R. W. Hogarth of the fourth 
part. | 

East Lancashire Motor Transport Co.—Reri:tered Feb. 15. 
Capital, £2,000 in £1 shares. Objects: to take over the business of 
general carriers carried on at Church, Lancashire, hy J. W. Bowker, 
J. J. Sayer. J. Pilkington, J. J. Miller, S. Walsh, M. M. Williamson, 
and Mrs. I. A. Sefton, as the East Lancashire Motor Transport Co, 
No initial public issue. Registered office: 18, Cemetery-road, Church 
Lancashire. 


North Lancashire Electrical Treatment Co. Limited.— 
Registered Feb. 18. Capital, £1,000 in £1 shares. Objects: to take 
over asa going concern the application aud administration of all forms 
of electrical treatment carried on by the governing body of the 
Ulverston and District Cottage Hospital at the Electrical Treatment 
Department, Newton-strect, Ulverston, and to carry on the same and 
the business of uurses, attendants, electrical and mechanical engineers, 
suppliers of сау and electrical currents, manufacturers of and 
d-alers in surgical and medical apparatus, appliances etc. No initial 
public issue. Registered office: 14, Union-street, Ulverston, Lancs. 


Mawdsley's, Limited. Register i Jan 23. Capital, £20,000 in 
£1 shares. Objects: to take over the business of desta engineers 
carried on by К. A. Lister and Co. at Rivers Mill, Dursley, Glos., 
together with the said premises; to acquire and exercise patents 
Nos. 6,666 of 1902 and 9,609 and 21,972 of 1903, and all other 
patents, inventions, rights, and eee granted to J. H. St. H. 
Mawdsley by an indenture dated May 16, 1904, between himself and 
the Zone Dynamo and Motor Patents Co., and to adopt agreements 
(1) between R. A. Lister and Co. of the one part and J. H. St. H. 
Mawdsley of the other part, (2) between the suid company of the first 
part, the said J. H. St. H. Mawdsley of the second part, and V. J. 
Ashworth of the third part. Minimum cash subscription, £2,000. 
Registered office; Zone Works, Dursley, Glos. 


Dynamic (French) Syndicate, Limited.—Revistered Jan. 25. 
Capital, £8,200 in 800 preference shares of £10 cach and 4,000 ordi- 


issue. 


future, including uncalled capital. 
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nary shares of 1s. each. Objects: to adopt an agreement with H. Lacy, 
to acquire any inventions and rights for France and the French colonies 
and possessions relating to the production, treatment. storage, applica- 
tion, distribution, and use of electrieity or to apparatus or appliances 


‘therefor, ete. No initial public issue. Registered office: 6, Broad- 


street-place, E.C. 


Talysarn Copper Mines.—Repistered Feb. 23. Capital, £60,000 
in £1 shares, Objects: to adopt an agreement with D. Lewes, to 
prospect for, work, explore, develop, and maintain copper and other 
mines, ete, No initial public issue. 

Chapman and Co. (Wimbledon), Limited.—Revistered Feb. 9. 
Capital, £2,000 in £1shares. Objects: to take over the business of 
general ironmongers, gasfitters, electrical and sanitary engineers, 
builders, contractors, and decorators carried on by Mrs. M. Chapman 


and Miss S. S. S. Brown at 1, Wimbledon Park-parade, and 13, Wood- 


side-parade, Gap-road, Wimbledon, S. W., as Chapman and Co. No 


initial public issue. 


Strophyte, Limited.—Registered Feb. 12. Capital, £10,000 in 
£1 shares. Objects: to acquire any inventions relating tothe produc- 
tion, treatment, storage, application, and use of electricity, and any 
compounds, materials, and apparatus relating thereto ; in particular to 
acquire, under an agreement with Messrs. Inrig and McKrell, the 
benefit of certain inventions referred to therein, aud to carry on the 
business of electricians, mechanical engineers, suppliers of electricity 
for light, heat, motive power, and otherwise, etc. No initial public 
9,993 shares are to be allotted to the venders. Registered 
office: 39, Victoria-street, Westminster. 


Seagers, Limited. —Registered Jan. 51. Capital, £30,000 in £1 
shares (21,000 5 per cent. cumulative preference). Objects: to adopt an 
agreement with F. H. Seager for the acquisition of the business carried 
on as L. J. and C. Seager, with frechold and leasehold land, buildings, 
plant, stock, etc., appertaining thereto, and to carry on the business of 


consulting, mechanical, marine, electrical, and general engineers, 


boilermakers, founders, smiths, ironmougers, etc. No initial public 
issue. Registered office: Overy-street, Dartford. 


Phillips Railway Signalling Syndicate (1907), Limited. — Regis- 
tered Feb. 8. Capital, £5,000in £1 shares. Objects: to acquire from 
J. B. Atherton the benefit of certain existing inventions relating to im- 
provementsin railway signalling ; todevelopand turn to account the same, 
and to adopt an agreement with the said vendor. No initial public issue. 


Lonsdale Engineering Co., Limited. — Registered Feb. 14. Capital, 
£2,000 in £1 shares. Objects: to acquire orconstruct and hold steam 
or electric engiues, cranes, and lifts; to carry out electrical installa- 
tions; to carry on the business of engineers, contractors, etc. No 
initial publie issue. Registered office: 27, Chancery-lane, W.C. 


Liens Registered. 


Newquay Electric Light and Power Co., Limited, West- 
minster, 8.W.—Lien registered Feb. 5 for £100 5 per cent. debenture, 
p of £4,000. Amount previously issued, £2,500. No trustees. 

ecured on the general assets, present and future. 


Underground Electric Railways Co. of London, Limited, 
London, E.C.—Particulars required by Sub-section 4, Section 14, 
of the Companies Act, 1900, registered Feb. 12, relating to 
£600,000 debentures. No trustees. Charged on certain freehold 
land and buildings situated in Lots-road, Chelsea, S.W., together 
with the generating station thereon. Also on the benefit and rights 
of various agreements made with the Metropolitan District Railway 


- Co., the Baker-street and Waterloo Railway Co., the Charing Cross, 


Euston, and Hampstead Railway Co., and the Great Northern, 
Piccadilly, and Brompton Railway Co. ; and also on the loose plant, 
machinery and chattels, subject to a prior issue of £850,000 44 per 
cent. debentures, in respect of which debentures for £750,000 are 
outstanding. 

St. Austell and District Electric Lighting and Power Co., 
Limited.—Issue on Feb. 11 of £550 and on Feb. 12 of £100 5 per 
cent. debentures, part of series created June 1, 1904, to secure £2,000. 
Charged on the company’s undertaking and property, present and 
No trustees. Total amount 
previously issued of same series, £1,000. 

Gloucester Railway and Carriage Co., Limited. — Liens 
registered Jan. 50 and Feb. 14 for £5,130 and £4,130 4 per cent. 
debentures respectively, part of a series not to exceed the amount of 
the nominal capital for the time being. Amount previously issued, 
£553,710. No trustees. Secured on the undertaking and all the 
property, present and future, including the uncalled capital. 

Electrical Publishing Co., Limited, London, W.C.—Lien 
registered Feb. 8 for £600 6 per cent. debentures, part of £1,500 
authorised. No trnstees. Secured on the whole of the undertaking 
and assets. 

Marconi International Marine Communioation Co., Limited, 
London, E. C.—Lien registered Feb. 12 for £4,000 7 per cent. 
debentures, part of £25.000. Amount previously issued, £16,000. 
No trustees. Secured on the assets and uncalled capital. 

Durham Colleries Electric Power Co., Limited, London, Е.С. 
Charge registered Feb, 15 for £18,000. Secured on certain leasehold 
premises situated in the township of Newbottle, in the parish of 
Houghton-le-Spring, Durham, together with the other present and 
future assets ; and also on the benetit of a contract entered into with 
the Llandudno and District Electric Tramway Construction Co. and 
Bruce Peebles and Co, 

South African Lighting Association, Limited.— Issue on Jan. 30 
of a £1,630 5 per cent. second debenture, part of series created May 27, 
1903, to secure £10,000. Charged on the company’s undertaking and 
property, subject to a first charge for £20,000. No trustees, Total 
amount previously issued uf same scrics, £8,370, 


Lumb Electrical Bleaching Co., Limited (Edenfield).— Issue on 
Feb. 7 of £800 5 per cent. debentures, part of series created Jan. 18, 
1907, to secure £15,000. Charged on the company’s undertaking 
and property, present and future, except uncalled capital. No 
trustees, Total amount previously issued of same series, £14,200. 


Electrolytic Alkali Co., Limited, Middlewich.—Issue on Jan. 28 
of £550 debentures, part of series created July 9, 1904, to secure 
£50,000 44 per cent. first mortgage debentures. Charged on the com- 
pany's undertaking and property, present and future, including 
uncalled capital. Trustees: Liverpool Mortgage Insurance Co., 
6, Castle-street, Liverpool. Total amount previously issued of same 


series, £25,050. 


Electrolytic Alkali Co., Limited.—Issue on Feb. 11 of £1,650 
44 per cent. first mortgage debentures, part of series created July 9. 
1904, to secure £50,000. Charged on the company's undertaking and 
property, including uncalled capital. Trustees: Liverpool Mortgage 
Insurance Co., 6, Castle-street, Liverpool Total amount previously 
issued of same series, £25,600. 


John M. Kaiser, Limited (Electrical Engineers), Birmingham. 
A £100 5 per cent. debenture, dated Jan. 30, 1907, charged on the 
company’s undertaking and property, present and future, including 
uncalled capital, has been registered. Holder: S. F. Wright, 39, 
Corporation-street, Birmingham. 


PERSONAL. 


Mr. M. Sutherland, of the Clyde Valley Electrical Power Co., has 
been appointed electrical engineer to the Corporation of Oban. 

Mr. F. B. Nathan has resigned the post of manager to the supply 
sales department of Messrs. Siemens Bros. Dynamo Works to take up 
au appointment with Messrs. Joshua Buckton, Limited, Leeds. 

Mr. J. M. McElroy, general manager of the Manchester Corporation 
tramways, has been presented with an address hy the members of the 
Muuicipal Tramways Association in appreciation of his work as hon. 
secretary and treasurer of the association. Mr. McElroy is now presi- 
dent of the association. 

Mr. J. Slevin, general manager of tlie Wigan electricity undertaking, 
has been presented with a gold watch chain and pendant by the Wigan 
Electric Light and Tramways Employés’ Club in appreciation of his 
ellorts towards obtaining a comfortable clubhouse. 

Messrs. James Gray and Co., of 212, St. Vincent-street, Glasgow, 
have been appointed sole representatives in the West of Scotland for 
Messrs. Newtons, Limited. The representative of the latter in the 
East of Scotland is Mr. T. McEwan, of 9, Clyde-street, Edinburgh. 
Messrs. Newtons keep a stock of machines at this address, and also at 
their London office, 86, Charing Cross- road (Messrs. Baxter and 
Caunter), and at Manchester, where their agents are Messrs. Gene- 
rators, Limited, of 79, Corporation-street. They have other agency 
arrangements under consideration. 

We are glad to note that at a meeting of the two full committees 
(the tramways and the electricity) of the Birkenhead Corporation, 
held this week, it was unanimously resolved to recommend the Council 
to appoint Mr. W. Wyld to the position of electrical engineer in 
addition to his present appointment of tramways manager. Mr. Wyld 
has ee ample proof of his ability, and the added responsibility 
which he has been recommended to undertake is an acknowledgment 
of the way in which his services are appreciated by the Birkenhead 
people. 

The following recommendations for alterations in the staff of the 
electricity department at West Ham have been made by the chief 
electrical engineer: that the salary of Mr. Masters, resident engineer 
at the generating station, who is now senior assistant, be raised to 
£200 per annum; that a boiler-house foreman superintendent be 
appointed at £3 per week; that Mr. Gilbert, mains assistant, be 
raised to mains engineer at а salary of £150 per annum, increasing 
to £175 in six months if his services are found satisfactory ; that a 
mains assistant be appointed at £150 per annum: that Mr. Sim,- 
improver, be appointed junior mains assistant at £60 per annum. 

Pending the appointment of a successor to Mr. Vietor А. Н. 
M’Cowen, now electrical engineer of Salford, Mr. Bloxom has been 
appointed temporarily to the charge of the electrical department of 
Belfast Corporation. 

Dr. F. W. Rixon has been appointed assistant professor of 
chemistry at the Merchant Venturers’ S а College, in succession 
to Prof. G. P. Darnell-Smith. who has been appointed assistant 
director of technical education to the Board of Education, Auckland, 
New Zealand. 

Mr. Frank T. Hanks, who for the last 16 years has occupied a 
responsible position with Messrs. J. Н. Holmes and Co., of Newcastle- 
on-Tyne, has taken up the sole agency of the Adams Manufacturing 
Co., of London and Bedford, for the sale of their ‘‘Igranic” motor- 
controlling apparatus iu Newcastle and the North-Eastern district, 
and his address from March 1, 1907, will be 1, Higham-place, New- 
castle-on-Tyne. Telephone No. 5069 Central. 

The Leicester Town Council have adopted the unanimous rerom- 
mendation of the Tramways Committee that the salary of the resideut 
electrical engineer, Mr. J. R. Smith, be increased. This increase was 
granted in consequence of the efficient way in which Mr. Smith had 
discharged his duties. 

The staff and employés of the Salford Corporation electricity 
department, at a smoking coucert held on the 21st ult. at the Horse 
Shoe Hotel, Pendleton, presented Mr. C. D. Taite, the ex-borough 
electrical engineer, with a silver rose-howl and a silver cigarette case 
as tokens of the esteem in which he is held by his late colleagues 
and subordinates. Mr. John Purrell, the deputy electrical engineer, 
Was in the chair, and the presentation was made by Councillor 
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Hudywon, J.P., the chairman of the Electricity Committee, with whom 
was the deputy chairman, Councillor Barrett. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Huesca (Spain) The Drainage Board invite. tenders. for an 
electric installation worked by water power, Tenders by March 14. 

St. Marylebone. — The Corporation invite tenders for the annual 
supply of stores tor the electricity department. Tenders by March 13. 

Sheffield, The Corporation Electricity Department invite tenders 
fer the supply of alternating current regulators, Tenders by Marchi 21. 

Madrid. The Puldic Works Department invite tenders for the eon- 
struction, maintenance, and working of electric tramway at Baeza, 
Tenders by March 16. 

Battersea. —The Borough Council invite tenders for the annual 
supply of stores for the electricity department. Tenders to the Town 
Cierk by 3 рли. on March 5. 

Eccles.—The Corporation invite tenders for the supply of boiler 
pisut and generating plant. Particulars from the Borough Electrical 
Кашшеег. Tenders Ьу Mareh 9. 

Wost Ham. —Tenders are invited for mechanical stokers und open- 
tyje leu lift cooling tower. Tenders. to the Town Clerk by noon 
ou March 18. See advertisement, 

Sheffield. —The Corporation invite tenders for the construction of 
Water-storage reservoir, valves, screens, etes, for the electricity supply 
department. Tenders by March 4. 

Cheltenham. —The Electricity Committee invite tenders. for a 
1 000 ku. turbo-generator, — electrieally-driven — surface-condensing 
plint. Tenders to the Town Clerk by Mareh 2. 

Kingston-upon-Hull —Tenders are invited for one year's supply of 
inetdated wires and insulated. cups and bolts. Tenders to the 599 
Cierk by 10 a.m. on March 15. See advertisement. 


Shoreditch. — The Borough Council invite tenders for the supply 
of stores and materials tor one year. Tenders to the Town Clerk by 
J p.» on March 12. See advertisement in last issue. 


Portsmouth.—The Tramways Committee invite tenders for the 
annual supply of stores, Particulars from the tramways engineer. 
Tenders to Mi. W. R. Spaven, general manager, by March 6. 


Copenhagen.—The Corporation invite tenders for two three-phase 
atearu-turbine alternators. Particulars from 30, Kroner Elektrisk 
Station, Gothersgade 30, Copenhagen. Tenders by March 18. 


Hoylake and West Kirby.—The Urban District Council invite 
tenders for the supply of a storage battery. Particulars from Mr. C. J. 
Turner, electrical engineer, Hoylake, Cheshire. Tenders by March 7. 


Glasgow.—The Corporation invite tenders for the supply and erec- 
tion of steam turbo-alternators with condensing plant. Tenders to 
the Town Clerk by 10 a.m. on March 25. See advertisement in last 
issue. 

Swindon. —The Corporation invite tenders for the annual supply of 
stores for the tramways and electricity department. Particulars from 
Mr. T. Medcalf. mamager. Tenders to the Town Clerk by noon on 
March 11. 

Madrid.--The Post and Telegraph Department invite tenders for 
the supply of porcelain insulators, Deposit 5 per cent. Particulars 
from the Director of Post and Telegraphs, Carretas 10, Madrid. 
Tenders by March 14. 

Aberdeen.—The Corporation invite tenders for the supply and 
delivery of one surface condenser, together with air-pump, oil-separator, 
ew. Tenders to the City Electrical and Tramway Engineer by noon 
ou March 19. Sce advertisement in last issue. 

London, N.W.—Tenders are invited by the Great Central Railway 
Cc. ror the supply during 12 months ending April 30, 1908, of electric 
haht materials, Tenders to Mr. Oliver S. Holt, secretary, Marylebone 
Sutien, Louden, N.W., by 10 a.m. on Mareh 5. 

Handsworth (near Birmingham) Ilie Urban District. Council 
изу фе tenders for the supply, delivery, and erection. of the following 
plant at their electric power station : (Contract. No. 17) switehboard 
e\tension and equaliser booster. Tenders hy гооп on March 7. 

Leeds. The Tramways Committee invite tenders. for the supply of 
materal during vear ending March 31, 1908, including belts, nuts, 
washers, and electrical sundries. Particulars from Mr. J. B Hamilton., 
En- ral manager, Tramways Offices, Leeds. Tenders to the Town 
O erk bs March 6. 

Barrow-in-Furness.—The Corporation invite tenders for the 
sippiv of. 1 coal; (2) oils, engine-room stores, tools, ironmongery, 
ete; 3 electrical stores, required at the electricity works during vear 
endo, March 31. 1908. Tenders to Mr. C. F. Preston, town clerk, 
by 12 uson on March 4. 

Bray /Ireland;,.—The Urban District Council invite tenders for 
eupphes required at their electric light works for 12 months from 
AJ: 1. 1907, including cables, carbons. house wires, switches, lamps, 
һе ders, dneandeseent lamps, ete. Particulars from Town Clerk, to 
wiom tenders must be sent by 10 a.m. on March 19. 


London, 8.W.—The London County Council invite tenders for the 
mauut uwture, delivery, and erection at certain of the Council's tram- 
wave sub-stations of 10 induction motor-generators of 500 kw. capacit 
and four of 150 kw. capacity. Tenders to the Clerk of the Council 
County Hall. Spring-gardens, S. W., by 10 a.m. on March 19. 


Wimbledon. The Corporation invite tenders for the following for 
he cle vricity department; (1) engine-room stores; (2) cables and 
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conduits ; (3) joint boxes and jointing material ; (4) transformers ; (5) 
meters; (6, oils ; (7) incandescent electric lamps, carbons, and acces- 
sories ; (8) castings ; (9: tirebricks and fireclay, Tenders to the Town 
Clerk hy March 15. 

Maidstone. —Tlh« Corporation invite tenders for the construction 
and equipment of light railways, comprising permanent way (tramway 
construction), overhead line. underground mains, switeliboard, rolling- 
stock, and buildings. Tenders to include the whole of the works, 
Otters for separate sections will not be considered. Particulars from 
the Town Clerk, to whom tenders must be sent by March 18. 

Cairo.- The Journal Oficirl states that tenders will be received for 
the installation. of. electric light at Korinmt and Elessi pumping 
stations, Bast Giza province. Tenders must be submitted on stamped 
paper, and addressed. to the Chief of Administrative Service in a 
sealed envelope bearing the inscription. ** Tender for. Electric Light 
Installation at Korimat and Elessi Pumping Stations.” Tenders will be 
received up to 10 али. on March 16. 

Edinburgh. Tender are invited for annual works and supplies by 
the Corporation, including the furnishings and upholding of house 
telephone and electric bell installations (forms ol tender may be 
obtained from the Superintendent of Works, Royal Exchange), and elec- 
trical material for interior wiring (forms from the Resident Electrical 
Engineer, Dewar-place). Tenders to Mr. Thomas Hunter W.S., town 
clerk, Edinburgh, by March 11. 

Wrexham.—Jhe Town Council invite tenders for the follow- 
ing for the borough electrical engineers department; engine-room 
stores, tools and ironmongery, cables, cable-jointing requirements, 
double-pole service cut-outs, meters, incandescent lamps, are lamp 
carbons, lubricating oils, coal, wood troughing, ete., boiler scale 
solution, consumers’ installation materials, special firebricks for 
Meldrum's refuse destructor. Tenders to the Town Clerk by March 15. 


RESULTS OF TENDERS. 


Bedford.—Tliw Electricity Committee have accepted the tender of 
Course and Son for fixing à 5 kw. exciter dynamo to No. 7 alternator 
bedplate for the sum of £31. 7s. The Works Committee have accepted 
the tender of Radley, Wood, and Co. tor fixing and supplying a 
pump and motor at the park well for £125, 


London.—Messrs. J. H. Tucker and Co., Sampson-road North, 
Birmingham, have obtained the order for the whole of the switches 
fitted in O. C. patent flush boxes for the Waldorf Hotel, London. 
These boxes have been designed by an engineer for the purpose of 
simplifying flush work, and save considerable time in fixing and 
wiring. 

London. —Tlie offer of the Hadtield Steelfoundry Co., of Sheffield, 
to supply, for a sum not exceeding 516,000, the special trackwork for: 
the reconstruction, for electric conduit traction. of the tramways from 
Aldgate ria Whitechapel-road, Cambridge-road, Mare-strect, ete., to 
Stamford-hill, has been recommended to the London County Council 
for acceptance, 

London.—The London County Council have received the following 
tenders for the removal of the overhead travelling crane at the Lough- 
borough Junction temporary generating station, and re-erecting it at 
the Elephant and Castle sub-station : 


Jessop and Appleby Bros., Leicester and London (accepted) ...... £136 
J. Smith and Co., Кексу... асаана 155 
Carrick and Ritchie, Edinburgh 2 4 —— 2 ã 220 


Condensing Plants. — Tho Mirrlees-Watson Co., of Glasgow, have 
just received the following list of important orders for condensing 
plant: Birkmyre Bros., Calcutta (per British Westinghouse Co.), 
repeat order, third set: duty, 26,250lb. steam per hour. The Мех. 
borough tramways (per National Electric Construction Co.); duty, 
15, 000lb. steam per MS The Greenock Corporation, repeat order ; 
duty, 30.000lb. steam per hour. 
duty. 57, 000lb. steam per hour. 
steam per hour. 

Stepney. — The Borough Council have received the following 
tenders for the provision and erection of a hand booklift in connec- 
tion with the alterations and additions in course of execution at th 
electricity works: | 


The British Thomson-Honston Co.; 
A. Cross and Sons; duty, 8,2501, 


J. Richmond and Co.. 1894, Burdett-road (accepted) /— ...... £55 0 0 
B. E. Nightingale, Albert-embankment ocea sess 55 0 0 
Easton Litt Co., Broad-sanetnary-chambers, Westminster... 35 0 0 
A. Smith and Stevens. Queen's-road, Battersea ............... 49 0 0 
Pemberton, Aiber, and Co., 8 and 9, Gray s-inn passage ... 49 10 0 
R. Wavgood and Co., Great Dover-street ааа 58 10 O 
Stepney. -—The following tenders have been received for the supply 
and delivery of cable during the period ending Dec. 31, 1909: 
W. T. Нешеу Telegraph Works Co., London? ......... £11.945 0 0 
Western Electric Co., London —y— . 12.111 10 0 
W. T. Glover and Co.. Manchester ............. eres 12.175 0 0 
Callender's Cable and Construction Co.. London ...... 12251 0 0 
St. Helens Cable and Rubber Co.. Warrington ......... 12.281 10 O 
British Insulated and Helsby Cables, Prescot ............ 12330 0 0 
Siemens Bros. and Co., Lon Adu ͤ.ã—ͤ4ͤ4 een 12,586 10 0 


* Recommended for acceptance, 


Southampton.—The Corporation have received the following 
tenders for the supply of underground cable :— 
St. Helens Cable and Rubber Co., Warrington (accepted £794 13 0 


Callender's Cable and Construction Co., London ............ 804 11 3 
Johnson and Phillips, Rn ——ꝛ——g[— W ⁊ . 805 0 0 
W. T. Glover and Co., Manchester 806 7 9 
Western Electric Co., North WOOI wie 810 2 0 
W. T. Henley's Telegraph. Works Co., London............... 811 10 0 
British Insulated and Helsby Cables, Lancas hire. 819 1 O 
Siemens Bros. aud Ço., London ....... esee eese 824 1 0 
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London.—The tender of the South London Electric Supply Cor- 
poration for the purchase of the Council's temporary electricity 
generating station building at Loughborough Junction, for a sum of 
£100, has been accepted by the London County Council. 

London.—The London County Council have received the following 
tenders for roadwork in connection with the reconstruction of tram- 
ways in Goswell-road, Pentonville-road, and Gray’s-inn-road, and 
construction of new lines in St. John-street : 


R. W. Blackwell and Co., London" ........................ £60,059 19 7 
Dick, Kerr, and Oo., London а.о eo oe dear hrs 60.945 11 7 
W. Manders, Leyton esse desc 65,999 15 7 
JG. White ава Oo. London des eee e bah 65,675 12 0 
W. Griffiths апа Oo,, Lenden „санае ese 6 8885 69,852 8 6 
J. Mowlem and r... ARS veo 70,895 0 0 
Fry Bros, LOMA. os esciueskcxasatupa qutt arbraT Faye arr Va 75,028 7 8 


* Recommended for acceptance. 
Stepney.—The following tenders have been received for the supply 
and delivery of conduits, troughs, and covers during the period ending 
Dec. 51 1909: 


Conduits. 
W. T. Henley’s Telegraph Works Coo . £1,745 6 8 
Siemens. Bros. and Go, гезен да e rater naa papa ete eve 1,738 0 0 
Je BROWARD OQ od circa TT T ed TY) аула 1745 10 0 
Albion ehre 5 e 1,767 6. 8 
Troughs and covers. 
W. T. Henley's Telegraph Works Coo . 1.255 15 4 
ne а ын аА ааа AVE aan e ec 1,290 15 4 
J, novies ſs..,].. Fa ea Yan Е AS ES 1,606 0 0 
АЛОЕ Vae ts NDERIT MAR NC Cp S 1,342 0 0 


London.—The London County Council have received the following 
tenders for roadwork and paving works in connection with the recon- 
struction of tramways from Vauxhall to Brixton and construction of 
пем lines from Goose-green to Peckham, and along Tooting High-street 
and Mitcham-road : 


W. Manders, Leyton“. . .. Sets ГИ £82,722 
Dick; Kerry and. Oo., Londen. Au eode . ,052 
R. W. Blackwell and Co,, London este seo hene earn ruo 84.007 
ene, Топар анике 93 Ond Sikh asa 87,714 
W. Griffiths and Oo., London 4 занда eva vios 92,091 
J. G; White and OG: | loo. Дакота 100,977 


* Recommended for acceptance (with power to sublet certain 
portions). 

London —The London County Council have received the following 
tenders for tlie supply of trucks for 300 electric cars : 


Kerr, Stuart, and Co., London and Stoke . £39,300 
Heenan and Froude, Worcester ............ ЖЛ Л КЕЛГИ 45,500 
Mountain and Gibson, Burryß/ e 88880825 41,250 
F/ ↄ ↄ ·˙ꝗAͥ O Ыр adl 42,050 
Dit to CPC ͥ⁰*; n ͥ КЕ АССАМ ED FER PEOHERETS 42,510 
Ditto КОКО. r сазе анзаарна cai n 42,600 
Ditto niis MM D EA EE HEP Sp OPERE 46,350 
Peckham Engineering Co., Londoen зз» 49,500 


Thornewill and Warham, Burton-on-Trent ........................ 
Metropolitan Amalgamated Railway Carriage and Wagon 
Co.. Birmingham 

* Recommended for acceptance. 

London, W.—The following tenders have been received by the 
London County Council for the provision of electric lighting, lightning 
conductors, electric bells, telephones, and steam heating required in 
connection with section A (art block) of the London County 
Council Hammersmith Technical Institute : 


Smeeton and Page, 63, Queen Vietoria-street* ............ £1,308 5 0 
W. Barton and Sons, 11, Forest.road, Edinburgh ...... 1,420 0 0 
А. W. Penrose and Co., 109, Farringdon-road „........... 1,460 0 0 
Sweet Bros., 100-102, Hampstead-road ..................... 1,465 0 0 
S. G. Cozens, 63, Queen Victoria-street ..................... 1,484 0 0 
W. J. Fryer and Co., Bravington Works, Paddington... 1,550 0 0 
К. A. Glover and Co., Vine-street, Clerkenwell-road ... 1,626 0 0 
Higgins and Griffiths, 4, Albany-street, Regent’s Park... 1,650 0 0 
5 Brog r ² A is ais „700 0 0 
Seth Bros., 504, Uxbridge-road, Shepherd's Bush  ...... 1,705 0 0 
J. O. Grant and Taylor, 63. Queen Victoria-street ...... 1,914 0 0 
Army and Navy Auxiliary Co-operative Supply, West- 

eee, , . Урие och Ghee 2,184 0 0 
R. Brightwell, 107. Queen's-road, Bayswater............... 2,185 0 0 
J. E. Spagnoletti and Co., Goldhawk-road  ............... 2,195 0 0 
Blackburn, Starling and Co., Gresham Works. Nott- 

ingham 0 0 


* Recommended for acceptance. 


Dinners.—The Birmingham Local Section of the Institution of 
Electrical Engineers held its first annual dinner on Wednesday 
evening. Mr. R. A. Chattock presided, and the guests present 
included Dr. R. T. Glazebrook (president of the Institution), Sir 
Oliver Lodge, Alderman Beale, Profs. Gisbert Kapp and G. Carey 
Foster, Messrs. R. Hammond (hon. treasurer of the Institution), 
W. M. Mordey (vice-president), H. Hirst, Councillor Ellaway, G. C. 
Lloyd (secretary of the Institution), J. Hall Edwards, A. Baker, M. 
Railing, J. D. Watson (president of the Birmingham Students' Section 
of Civil Engineers) T. H. Dacres (president of the Birmingham 
Association of Mechanical Engineers), and T. M. Barlow (chairman of 
the Birmingham University Engineering Society).—Mr. John Gavey 
was the principal guest at the thirtieth annual dinner of the Cardiff 
Electric (post office telegraphists and engineets) Cricket Club, held 
last weck, and in response to the toast of his health gave some interest- 
ing personal reminiscences of his early connection with the Cardiff 


post office, 


BUSINESS NOTES. 


TRACTION. 


Tipton. A permanent bridge is now being constructed at Gospel 
Oak, and the Tipton District Council have asked the tramway eom- 
pany to complete the line to Wednesbury. 


Hanley.— The Council have granted their sanction to an application 
hy the Potteries Electric Traction Co. for power to double the line 
between Cauldon-road and the borough boundary, near the Denbigh 
Castle. 


Portsmouth.—A Government inquiry was held at Cosham last 
Friday morning regarding the application for an extension of the 
Horndean Light Railway Co.’s system to Catherington, a village a few 
miles from Horndean. 

Clacton.—The Light Railway Commissioners have refused an appli- 
cation of the Clacton and St. Osyth Light Railways Co to construct a 
svstem of electric tramways in Clacton. The Clacton Urban District 
Council opposed the scheme. 


Huddersfield.—The Council have, on the recommendation of the 
Tramways Committee, decided to institute a system of through 
running on certain routes. To accomplish this it has been found 
necessary to double the track between the bottom of Northumberland- 
street and the passing loop at the junction of Hillhouse-lane and 
Leeds-road. The estimated cost of this is £2,483. 

Spain.—The proprietors of the iron mines at Venta Chica (in the 
province of Linares) intend to have established an electric tramway 
for the transport of minerals to the station at Jaen. The line may 
also be used for passenger traffic. The Sociedad del Trauvia del Este 
(Madrid) are seeking for power to extend their lines in Madrid. The 
concession is about to be made for a double-line electric railway in 
Barcelona. 


Isle of Wight.—Approval of the proposal to electrify the island's 
railways is recommended by a committee of the County Council, as a 
result of a conference between delegates of public bodies and the 
United Electrical Construction Syndicate. The scheme includes 
express services and fuller local services by single cars, with stopping 
places at all cross roads, The proposal also includes 30 per cent. 
reduction in fares, and a considerable increase in the number of trains. 


Belfast.—At the meeting of the Tramways and Electric Committee 
held on the 25th ult., a letter was read from the directors of the 
Whitewell and Cavehill Tramway intimating their willingness to 
meet in conference the committee with regard to their Bill It was 
decided to hold a conference at an early date. The committee 
decided to increase the minimum wage of conductors and motormen 
from 44d. per hour to 44 per hour, and the wages of car-washers from 
3s. 4d. to 3s. 6d. per night. 

Erith.—The Erith Council met last week to consider the following 
motion: That the resolutions of the Council of Oct. 15, 1906, to 
carry out forthwith the tramway extension from Bexley-road, Erith, 
to Upper Belvedere, and to invite tenders for the works, be and are 
hereby rescinded.” This motion was carried by a majority of one, 
but to carry a motion of this kind a majority of the whole Couneil is 
necessary. That was not obtained in this case, only nine voting for 
the motion, which was, therefore, declared “© not carried.” 


Luton.—The borough engineer has amended plans and sections 
showing the alteration of the gauge of the Luton tramways from 
3ft. біп. to Aft. 84in. Messrs. J. G. White and Co. have submitted 
a proposal for the construction and leasing of tramways. The ques- 
tion was considered by the Tramways Committee at a recent meeting, 
but, owing to its importance, it was resolved that before a decision be 
come to and а recommendation niade to the Council the proposal be 
printed and a copy forwarded to each member of the committee for his 
private use. 

Southampton. In moving the adoption of the Electricity and 
Tramway Committee's report at a recent meeting of the Council, the 
Chairman said that the first five or six weeks of this year were most 
disastrous for all tramways. Bournemouth lost £906, Brighton 
£596, Portsmouth £538, Bristol £754, and Southampton £535, so 
they were not alone. Up to the first nine months of the financia] 
year, to Jan. 31, the tramways ran an increased distance of 2.100 
miles. They had an increase of passengers of 22,000, and an increase 
in income of £4. He asked the Council to bear in mind that their fares 
were low. The 2d. fares had come down 25 per cent., due largely to 
the issue of cheap return tickets up to 8 a.m. 


Leyton.—Mr. Graham Harris has issued his award in the arbitra- 
tion between the Leyton Urban District Council and the North Metro- 
politan Tramways Co. The Council were compelled to take over the 
company’s works at Leytonstone with the rest of the undertaking 
which they had compulsorily acquired. The works were used for the 
repair and manufacture of cars over the entire system of the Com- 
pany, comprising 624 miles, and the Council's contention was that 
they only purehased so much of the undertaking as was in the district, 
and not the business of a car factory. The arbitrator has upheld the 
Council's contention, and declares that the Council are under no 
obligation to take over the company's works. The result is that 
instead of having to pay the sum asked by the company, aniounting 
to £75,442, the amount payable under the award is £19,188, or a 
saving of £54,252. 

Dumbarton.—The Dumbarton tramways were opened for passenger 
traffic last week. The new tramway, which is a single line with 
numerous passing places, extends from the burgh boundary at 
Dumbuck to the burgh boundary on the Renton-road, passing through 
the High-street. At the parish church a branch line goes off up 
Church-street and out to Barloan Toll. The total lengta is equal to 
three miles. The making of the line was carried out bv Messrs. Dick, 
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Kerr, and Co., contractors. The cars, six in number, were supplied 
hy the Brush Electric Engineering Co., of Loughborough. They are 
of their latest design for covered deck cars, and seat 56 passengers 
each. On each there аге two 30-h.p. motors, and these and the 
ejuipment of the cars were supplied by the British Westinghouse Co., 
of Manchester, while the trucks were supplied by Messrs, Mountain 
and Gibson, Bury, The total cost of each car was £700. 


London County CounciL—The Highways Committee report that 
they have informed the Leyton Urban District Council that, in conse- 
quence of the objection by the Hackney Borough Council to the over- 
hrad equipment, the County Council are unable at present to reconstruct 
their tramways for electric traction in Lea Bre road. The total 
trathe receipts from April 1, 1906, to Feb. 16, 1907, were £689.350 
from lines worked by electric traction, and £514 231 from lines 
worked by horse traction, or a total of £1,203,581. The receipts 
for the corresponding period in 1905-6 under the sante heads 
w:re £540,911, £655,686 and £1,196,597 respectively. In connec- 
ton with the above it should be pointed out that the number of 
miles of tramways varies considerably from time to time. At the 
meeting on Tuesday Captain Hemphill, chairman of the Highways 
Committee, Aid that iis Greenwich electricity station was fully 
sta: Ted. and the men were working on an eight-hour day system. He 
denied that foreign labour was employed on. tramway construction at 
Hackney. The Greenwich to Lowi tramways would soon be 
commenced, 


Manchester.— At a meeting of the Corporation Tramways Com- 
mittee on Wedneslay the opposition directed aguinst clauses of the 
proposed Bill for the extension of the tramway system and tho road 
widening and other powers was considered. It was stated that there 
hal teen four petitions presented against the Bill. These were on 
behalf of the Earl of Ё шеге and Earl Everton, who are land- 
owners, and the Cheshire County Council and the Urban District 
Council of Stretford. As to the proposals made between tlie cor- 
porations of the city and of Salford to organise a system of inter- 
running of electric cars on the two systems, the committee came to no 
decision, as the general managers of the tram ways had not yet reported 
en the proposed routes and the etlect of the proposal on the respective 
undertakings. The scheme presented to the Salford Tramways Com- 
mittee representatives at the recent conference was based on the 
method adopted by the committees of the city and the Oldham Cor- 
poration for working the through cars. The conductors of the cars 
aie supplied with the tickets of each local authority, and within the 
respec ve areas passengers pay fares to the controlling authority. 

Fires en Tube Railways.—On Monday the President of the Board 
of Trade was asked in the House of Commons if his attention had been 
drawn toa lire that occurred on the Baker-street and Waterloo Tube 
Railway: and, having regard to the results that might attend a fire on 
an underground railway, whether he had directed. an inquiry to be 
wade. Mr. Lloyd.George. answered that the accident referred to 
vecurred on Feb. 13, and on the following day tho circumstances were 
carefully investigated by the Board's ee adviser, whose observa- 
tons are now betore the Department. He understood that the cars, 
being of steel, sustained no material damage, and that no personal 
injuries were caused. [t was satisfactory to tind that the Board's 
requirements designed to provide against risks from fire on tube rail- 
wavs appear to have been adequate in this case, As far as regards the 
provision at stations of hydrants, etc., the Board's requirements were 
tramed in concert with the London County Council, and the Board 
rejuired. the company to obtain, before the opening of the line was 
authorised, a certificate that the chief officer of the Fire Brigade 
was satisfied that the prescribed precautions had been duly given 
eticct to. 

Argentine.— It is announced by the financial Times that a. Belgo- 
Argentine tramway trust has now been formed in Brussels with a 
ahare capital of £2.600,000, which will eventually be increased to 
£3.200.000. In addition to the German Electrical Enterprise Co. of 
Berlin, the trust is composed, according to the Berlin Z'aqrblatt, of 
several Belgian transport companies and the Banque de Bruxelles and 
the Banque de Paris et des bays Bas, M. M. Empain, the Comptoir 
National d'Escompte de Paris, and other banks. It is proposed first 
to introduce the shares for quotation on the Brussels Bourse, the 
German Bourses being for the time being left out of consideration, 
altuough shares representing £720,000 will be held in Germany. The 
Beriin Electrical ыы Co. brings into the trust over 30,000 
ordinary £5 shares of the Anglo-Argentine Tramway Co., and as these 
are asa-ssed at £8 each, the company will receive two £4 trust shares 
for each, and the company will | take over other shares, which will 
bring its total holding up to £280,000. Other Berlin share- 
hoidings will represent about £440,000. The trust comprises almost 
the whole of the tramway system at Buenos Ayres, which is stated to 
correspond to that of the Grand Berlin Tramways Co., whose present 
mileage is 312 miles reckoned as single track. By the formation of 
the trust conipetition in Buenos Ayres will be generally removed, and 
economies in working will be etfected. It is also proposed to attempt 
to amal,amate all the tramway companies into one company, and to 
obtain a single concession in substitution for the various existing 
evneesmiens of varying duration. 

Cardiff. —W ith reference to the report on the tramways undertaking 
to which we referred last week, the joint report prepared by Mr. 
Allcock. Mr. Harpur, and Mr. Ellis has now been presented. This 
states that at the conference between the three officials ‘ the city engi- 
beer stated that, having regard to the limited use of certain lines, and 
to his further experience since 1904, he was now of opinion that the 
ufe of the rails would average 17 years from the date of construction, 
leaving 12 vears as the period to run from the present time. The 
entire track is either laid with wood blocks or second-haud granite 
setta. These portions of the work are not likely to last more than 
15 years, but if the estimated average period of the life of the entire 
track is to be increased to 17 years, it must be on the distinct under- 
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standing that sufficient money is provided annually to renew such 
paving. With reference to the provision of £5,000 in the estimates 
for the year ending March, 1908, for track repairs, the amount 
required for this work will be an increasing one year by year, and it is 
only on this condition that he agrees that the average fi of the whole 
track may be calculated at 17 years for the purpose of establishing a 
depreciation or reserve fund. Theo electrical engineer and manager 
concurred in the engineer's view. The city treasurer expresses no 
opinion as to extending the estimated life of the track from 15 to 17 
years, but feels that it would be well for the committee to establish a 
fund the sufficiency of which could not be questioned rather than one 
which might barely provide for future contingencies. In the event of 
the committee deciding to adopt the period of 17 years the sum which 
would then be required to be set aside and accumulated on a basis of 
5) per cent. will amount to £4,000 per annum, and assuming 15 years, 
£5,402 per annum." 


LIGHTING AND GENERAL. 


Worksop.—The Board of Guardians have decided to install a 
telephone at the infirmary. 

Dublin.—The Corporation is about to extend the engine plant at 
the Pigeon House Fort by the addition of a set of 1,500-kw. turbos, 

Liqnidation.—Tho London Gazette announces that the Britannia 
Electric Lamp Works has been wound up voluntarily, and Mr. 8. К. 
Worley appointed liquidator. 

Partnership.—The London (осебе states that the partnership 
between О. T. Mason and S. R. Brown, carrying on business aa elce. 
tricians at Leicester, has been dissolved by mutual consent. 

Dividend.— According to the London Gazette, a first and final 
dividend of 2s. 9d. in the £ has been declared in the estate of R. O. 
Thompson, electrical engineer, 304, Dorset-gardens, Brighton. 

Bedford.—The Council have arranged for a loan of £6,000 which 
is required for purposes of electric lighting. Tho electrical engineer 
has been empowered to purchase 220 yards of low-tension threc-core 
cable for £122. 

Hull.—The Hull Corporation Telephones Committee have no objection 
to the National Telephone Co. extending their system to North Cave 
and South Cave, provided the Corporation are given intercommunica- 
tion as in the other areas. 

Northfieet. —Tlie Gravesend Corporation have given notice to the 
District Council of their intention to give a supply of electrical energv 
for lighting the street lamps in London-road, the Hill, and High-street, 
Northtleet, within six months. 

Stoke-upon-Trent.-—The electrical engineer in his monthly report 
states that during January 28,000 units had been supplied, an increas: 
on the corresponding period of last year of 164 per cent.; and that the 
num. ber of consumers now on the books was 259, representing а total 
of 16,711 8-c.p. lamps. 

Newark.—The Newark Corporation ure not prepared at the present 
time to undertake an electricity supply to the borough, and they have 
authorised their Electric Lighting Committee to enter into an agree. 
ment with the Mutual Electricity Supply Co. for undertaking on terms 
a supply to the borough. 

Carmarthen.—4A proposal has been made to the Town Council by 
Messrs. J. B. Saunders and Co., of Cardiff, to undertake the electric 
lighting of the town. The Council have deferred the proposal for 
further consideration, but have at the same time passed a resolution 
in favour of lighting the town by electricity. 

RawtenstalL —The Electricity Committee have appointed a deputa- 
tion to visit a number of places where combined electricity generating 
stations and refuse destructors are at work, and to report to the comi- 
mittee as to the advisability of the Corporation erecting a combined 
electricity generating station and refuse destructor at Hareholnie. 

Bermondsey.—The Council have rejected the proposal of the 
Finance Committee that the expenses in connection with the opposi- 
tion in Parliament to certain Electricity Bills be debited in equal parts 
to the electricity account and tothe general account, an amendment 
having been carried. that the whole of the charges be debited to the 
general account. 

Italy.—A British consular report states that the power station 
established in 1900 at the River Ticino by the Italian Electrochemical 
Society, whose head offices are in Ro-ne, is now developing 4,000 h.p. 
By the use of this force the company have established a factory for 
making caustic soda, chloride of lime, and other by-products by electric 
processes. This factory has been working since 1900. 

Greenwich Observatory.—In reply to a question in the House of 
Commons, the Secretary to the Admiralty said it was understood that 
the report of the conimittee appointed to inquire into the working of 
the London County Councii generating station at Greenwich was now 
under the consideration of the Council, bat no official information 
as to the views of the Council had yet been received by the 
Admiralty. 

Rochdale.— Mr. W. D. Watson, of the Rochdale electricity works, 
delivered a lecture on Dynamo and Motor Construction ' to the 
members of the Rochdale Association of Engineers in the technical 
school last Saturday evening. Mr. Watson showed the suitability of 
a motor giving its highest efficiency at its full load for driving the 
machinery in a spinning-room or a shed of looms, where the load was 
practically constant. 

Castleton (Manchester). — Messrs. David Bridge and Co. 
Castleton, Manchester, have been favoured with the order tor the 
whole of the millwright's work for the Arrow Mill, now in course of 
construction at Castleton ; also the millwright's work for the Dart 
Mill, now being erected in the Bolton district. These are independent 
of other ш millwright installations for mills, factories. and 
works both at home and abroad. 
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Marconi's Wireless Telegraph Co.—Tlic directors have decided 
that it will be more convenient in future to close the conipauy's 
financial year on Dec. 31 instead of Sept. 30 as hitherto. Business 
continues to expand, the works being occupied up to their full capacity, 
and in view of the early opening of the Transatlantic wireless telegraph 
Service prospects are very promising. 

County of London Electric Supply Co.—Tlie directors have 
decided to recommend payment of final dividends upon the preference 
shares of the company at the rate of 6 per cent. per annum for the 
half-year ended Dec. 31, less income tax, and on the ordinary shares 
of the company at the rate of 6 per cent. per annum, less income tax, 
making 5 per cent. for the year. The sum of £21,000 lias been placed 
to reserve for depreciation and about £5,000 carried forward. 

Yacht Lighting.— We understand that Messrs. Claud Hamilton, 
Limited, have secured the contract for the electric lighting, electric 
heating, ventilating, ete., of the King’s new yacht ‘ Alexandra " 
which Messrs. A. and J. Inglis are building. Messrs. Hamilton have 
lately completed the electric lighting, ete., of the large turbine yacht 
‘* Mahroussa " for Н.Н. the Khedive of Egypt, and they have on hand 
the electric lighting of Dunrobin Castle for the Duke of Sutherland. 


Company's Dissolution.— In the Deep Leads Electric Transmission 
Co. ee of the Victorian Deep Leads, Limited, and others), which 
was before the Court on Tuesday, Mr. Romer, K.C., said all parties 
had arrived at a conclusion by which all matters in difference between 
the parties would be settled, and he asked. that it should stand over 
for a month to allow the arrangement to be carried out. He anticipated 
that the petition would then be dismissed. Counsel for other parties 
assented, and the matter was adjourned accordingly. 


Royrollo's Debating Club.— We have received а copy of the rules 
of a debating club which has been formed by the stat! and employés 
of Messrs. A. Reyrolle and Co, of Hebburn-on-Tyne. The club held 
its first meeting on Feb. 21. when Mr. F. Coates read a very instruc- 
tive paper on '' Current Transformers," after which a discussion on the 
various points ensued. The following are the officers of the club, 
which has our best wishes for its success: president, Mr. A. Reyrolle ; 
vice-president, Mr. F. Coates ; secretary, Mr. C. G. Rattray ; treasurer, 
Mr. W. Harriman. 

Surrey Coalfields.— Visits have been paid to Redhill by geologists, 
mineralogists. and others interested in the development of coslfields, 
and the opinion has been formed that cretaceous and jurassic rocks are 
to be found similar to those at Dover. The assumption is that under- 
lying these rocks there is a coal-bearing strata. So satisfied are coal- 
mining experts with the geological formation of the district that 
several of the owners of land have been approached with a view to 
borings being made to ascertain definitely if there is coal. It is stated 
that borings 1nay take place in the neighbourhood of Holmthorpe. 

St. Pancras.—The Electricity Committee of the Borough Council 
report that the total units of electric current supplied by the Council's 
electricity undertaking in the quarter ending Dec. 31 last were 
2,193,587, representing a value of £22,318. Consumers numbered 
2,906. "These figures show a satisfactory increase as compared with 
the like quarter of 1905. The St. Pancras undertaking—the pioneer 
municipal electric enterprise in the Metropolis—has proved a success 
from the commencement, and, besides carrying large sums to the 
и fund, has allocated many thousands of pounds in reduction of 
the rates. 


Bath.—The City Council met on Tuesday to consider the report of 
the Electricity Committee relative to the sale of the electricity under- 
taking. In ourlast week's issue we pointed out the salient features 
of the report, which recommended the sale of the undertaking to Mr. 
Ernest Schenk, on behalf of the Somerset Electric Power Co., for a 
sum of about £200,000. The Council have now decided by 41 votes 
to 2 to sell the undertaking as recommended. It is expected that the 
terms offered by Mr. Schenk will represent an immediate reduction in 
the rates of 24d. The disposal of the works is, of course, subject to 
the sanction of the Board of Trade. 


Stock Exohange.—Apjplication has been made to the Stock 
Exchange Conimittee to allow Brisbane Electric Tramways Investment 
Co.'s further issue of £25,000 44 per cent. first debenture stock to be 
quoted in the official list. The committee has appointed March 7 as 
special settling day in Compania de Gas y Electricidad. de la Habana 
$150,000 5 per cent. bonds of £100 each, Nos. 1 to J,500. The com- 
mittee has also ordered the undermentioned securities to be quoted in 
the official list: Baker-street and Waterloo Co.’s further issue of 
£160,000 perpetual 4 per cent. debenture stock ; Lanarkshire Tram- 
ways Co.'s 28,723 shares of £10 cach, fully paid, Nos. 1 to 28,725. 

Swansea. - The new large steam generator at the Corporation elec- 
trical works, Strand, Swansea, is nearing completion, and it is hoped 
to have the same under steam in a few weeks. The cost is approxi- 
mately 66.200. It will generate on normal full load enough surrent 
to supply 20,000 ordinary 8-c.p. lamps at one time, 25.000 for four 
hours, or 50, 000 for short emergency periods. The engine is 
McLaren's make. and the dynamo is built by the General Electric Co., 
Birmingham. Practically the whole of the available space at the 
Strand station is now occupied. The next work of any magnitude at 
the Strand works will be altering and adding to the main switchboard, 
which will probably take place during the summer. 

Southampton —The Town Council have endorsed a recommenda- 
tion of the Electricity Committee arising out of an application by the 
London and South- Western Railway Co., that where customers of the 
Electricity Committee were taking an all-night supply, and using 
upwards of 50,000 units Pos annum, a charge of lid. per unit be 
made for all units consumed beyond the 50,000, up to which quantity 
the present fixed charge of 2d. per unit be made. The Chamber of Com- 
merce have appointed a deputation to interview the Postmaster- 
General with a view of increasing the trunk-line telephonic facilities. 
They recommend that a service of wires should be laid underground in 
order to avoid the delays which now frequently arise. ao 


Clones.— With regard to a difficulty in connection with the water- 


| works, the engineer, Mr. H. G. Weaver, has submitted to the Urban 


District Council a scheme which includes an electricity installation 
capable of efficiently lighting the streets, supplying at least £300 
worth of electricity at 6d. per unit annually to ү consumers. 
supplying the necessary power for running an electric motor and 
centrifugal pump to take the place of the Adams lift; also for a 
similar motor and pump for raising the water for the railway company 
from the brook near the station. and thus avoid using town water: 
also capable of supplying power for a similar motor for raising the 
the sewage in Whitehall-street. The Council will consider the matter 
in one month's time. 

Beckenham.— The Electricity Committee have recommended the 
Council to effect u third-party insurance in respect of possible accidents 
due to cable and service laying, at a premium of 7s. 6d. per cent. on 
the wages of the stafi employed on that work, with a minimum pav- 
ment of £3. The National Electric Construction Co. have oflered to 
sell the installations in the Crystal Palace distriet, which under the 
agreement are purchasable for the sum of £556. 4s. Id., at a reduced 
price of £525. The company have expressed their willingness to con- 
tinue the stipulated rental—namely, £34. 17s.—if the Council do not 
desire to purchase. The committee recommend that the rental be 
continued for the present. The Council have referred back to the 
committee a matter relating to free wiring of consumers’ premises. 

St. Marylebone. —The Electric Supply Committce recommend that 
every consumer be charged for meters 2s. per kilowatt per quarter, 
and that the minimum meter rent for the year be in any case 10s. 
per quarter, and that where the installation exceeds the equivalent of 
8 kw. the meter charges tor the excess over this number shall he 
half the foregoing rate. The option given to consumers supplied prior 
to August, 1905, and who have come on the new tariff, of returning 
to the old tariff, shall cease after such consumers have been charged 
on the new tari! for two quarters. Consumers shall be given tlie 
option of being charged on the new tariff in respect of all extensions 
to old installations. All consumers who are now supplied, for the con- 
venience of the Borough Council, at 100 volts shall be given the option 
of being charged on tlie new tariff. 


Bexhill.—The borough engineer, Mr. Le Feuvre, has presented a 
report on {һе question of extensions of the generating plant at the 
Corporation electricity works. The report showed that the nuniber of 
8-c.p. lamps connected to the mains was 33,000; the largest demand 
was 13,000, and the average 12,000. These figures were steadily 
increasing. When the committee decided to proceed with the last 
extension, the number of 8-c.p. lamps connected was 15,557, the 
maximum demaud 7,800, and the capacity at the works 10.000. 
Thus, in the event of the 500-kw. machine breaking down or becoming 
temporarily disabled, they might be called upon to supply 12,000 
lamps with plant capable of dealing with 10,000 only. On 
occasions they had been called upon to supply 15,000 amp at the 
same time, and the risk became correspondingly greater. Reference 
was made to the development of estates at Little Common and other 
neighbouring distriets, and the engiueer claimed that the prospects of 
the undertaking were progressive and sound. Various extensions were 
absolutely necessary at the works in order to cope efficiently with the 
increasing. demands, and the following were “most immediate: 
1,500-kw. boiler, £3,100; boiler, £1,700; pipework, £500; other 
work, £400—total, £5,700. A comparative statement was included 
in the report showing details of the undertaking and the results. In 
1901 the units sold (private lighting) were 81,563. The figures had 
steadily progressed up to 1906, when the total was 313.163. The 
working cost per unit sold in 1901 was 4-03d., and in 1906 2-46d. 
The total revenue in 1901 was £2,248, and in 1906 £8 655: totat 
working costs in 1901 £1,800, and in 1906 £4,999. The Corporation 
have sanctioned the extensions detailed. 


York.—The committee have had under consideration the question 
of the working arrangements in connection with the refuse destructor 
as between themselves and the Streets and Buildings Committee, and 
have entered into the following arrangements: The electricity depart- 
ment to continue to work the destructor ; the department to continue 
to pay interest and sinking fund charges amounting to £211, the 
plant being still cousidered a portion of the electricity works, from 
which it has been removed ; the department to keep all the steam- 
raising plant in repair, and periodically clean and inspect the economiser 
aud boilers, also insure the same against accident, provide all light. 
steam for steam blasts, and power for. stonebreaking, mortar-mill. and 
any other apparatus connected with the disposal of the clinker at the 
destructor ; all the eost of working the destructor. repairs to cells, 
charging doors, buildings, ete.. to be borne by the destructor depart- 
ment (Streets and Buildings Committee): all sel ee steam to be 
taken by the electricity department. The city electrical engineer 
has presented a return for last month, which shows that the units 
generated amounted to 174,718 which were consumed as follows : 
public lamps, 27,590 ; private lighting and power, 111,059 ; used on 
works and offices, 15,860 ; used on private are lamps, 8,000 ; unac- 
eonnted for, 12,229; making a total sold of 146,629. The estimated 
income for the month is as follows: publie lighting, £108 ; private 
lighting and power, £1,388 : motor and radiator rents, £44 ; private 
are lamps, £26; making a total of £1566. The total estimated 
income per unit sold is 2:56d. ; the horse-power of motors connected 
during month, 8; total horse-power of motors connected to date, 819; 
8-c p. lamps connected during month, 345; total 8.e.p. lamps con 
nected to date, 54,488 ; total equivalent 8.c. p. connected, 74,963. 


Falkirk —The Falkirk Iron Co. have recently completed at their 
works at Falkirk a magnificent dispatch warehouse, measuring 300ft. 
long by 100ft. wide, with four lines of rails and two island platforms 
300tt. long by 27ft. wide each. Accommodation is provided for over 
50 wagons. This large addition to the dispatch department will afford 
greatly increased facilities for the rapid dispatch of goods and prompt 
execution of orders, enabling the company to send away. 50 wagons daily, 
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and bv working double shifts, 100 wagons. Besides which the storing 
accummodation is again considerably added to, and much larger stocks 
arc now able to be kept. At their London warehouse they have 
reventiv cotupleted greatly improved and extended showrooms for the 
more effective display of all the new und up-to-date designs and models 
ef the many varieties of goods which they manufacture. 

Enfield. — Prominent amongst the exhibits at the exhibition whieh 
we referred to last week was the stand of the Edison and Swan United 
Elvtne Lucht Co., which occupied the centre of the building, 
ard which was a great attraction. The firm showed a very large 
variety of electrics) apparatus and appliances, and the fact that the 
ct. nee factory of the company was in the immediate vicinity no 
doubt added to the interest, which showed itself by the crowds who 
*utteunded the stand during the whole of the exhibition. Amongst 
their сх were fancy fittings, radiators, cooking appliances, fans, 
Instruments, fuseboards, switches, and a nun ber of small accessories 
stable for house-lighting, Probably the most interesting exhibit 
was the telautograph, of which two in working order were shown. 

hese machines reproduce facsimile hand vriting, and are rapidly coming 
п'е favour, They are made throughout at the Ediswan.Works, 
Ponders End. 

Huddersfield.—The electrical engineer's report shows that the 
Lum’ roof consumers and lamps connected were in February 2.456 and 
170,755, an increase of 6 and 1,801 respectively as compared with 
the preceding month, The revenue statement for the past 12 months 
edd Dec. 31, 1906, shows а balance of income over expenditure of 
4707. The total income was £27,924 as compared with £26,116 in 
previous vear, and the expenditure £17,217 as against £14,292, 
leaving a surplus balance of 510.707 as compared with £11,874 in 
the previous. 12 months; £5.046 is proposed to be placed to meet 
Interest on Jains, £3,492 contribution towards redemption of debt, 
£1 301 repaid to tlie Publie Works Board, leaving a surplus balance, 
as stated, of £707. The Council have decided, on a recommendation 
from the Electricity Committee, to transfer this balance to the deprecia- 
tion. and contingencies account to meet future expenditure which may 
be determined frum time to time. 

Cardiff. Тһе Albion Products Co. have applied to the Сагай 
E etre Lighting and Tramways Committee for their lowest charge 
for a supply of electric current: for motor. power to a works which it 
wes proposed to establish in Cardiff for the manufacture of carbide of 
escaun., Mr. Ellis, the electrical engineer, in reporting on the appli- 
cauen, mentioned that the demand for carbide in this country was 80 
erat that the supplies were iusutlieient from Sweden aud Norway, A 
syndicate had been formed for putting down works in Cardit? for the 
manufacture of carbide, and as it was likely to develop into а large 
ard iu portant industry, he suggested the committee should otter to 
charge the same price for electric current on the same scale as in the 
eases of the Ely Paper Mills and the Bute Docks, [t was stated that 
the firm in question had three factories on the Continent and in South 
A'üerica, but were desirous of starting factories in this country if 
ele tne current could be obtained at a sufficiently low rate. The 
езиш ее have adopted Mr. Ellis's suggestion. 

West Ham. —The borough electrical engineer reports that he has 
arranged to charge consumers (who wish it) using radiators, arc lamps, 
and similar apparatus by the hour in pence, the hours being recorded 
uy hour meters, This will entail no difference in charge per unit. 
Toe Charting Cross; West-end, and City Electricity Supply Co. otfered 
to supply the Council with electrical energy in bulk on a seven years’ 
eontract at a charge of £4 per annum for each kilowatt of maximum 
di: and and jd. per unit for all energy delivered at апу point within 
t бегенди ata pressure of 10,000 volts, measured at the end of the 
company s supply main at the point of delivery, subject to an agree- 
ment that the value of the energy supplied at the above rate should 
not amount to less than 20 per cent. per annum on an outlay incurred 
^x the company in making provision for the supply, and also offering 
to Hr. IN tnetorsgrenerators for reducing the company’s high-pressure 
e to the pressure required in the borough, together with the 
Ievessary switeliboards, ete, on reasonable terms of hire-purchase. 
Tue Electricity. Committee, however, see no necessity for making 
arrapzetents fora supply of current, but in any case the charges of 
th. company are considered so high that they cannot recommend 
neo Cour n to entertain the otter, 

Fulham. — At a special meeting of the Town Council held on 
ina evening the Establishment Committee reported that they 
have hed under consideration the question of the amount charged for 
etree t eiectide ligliting, more particularly with regard to the are lamps. 
lo their opinion the proper method is to charge the actual cost — 
nan, . v. the capital charges and the cost of maintenance and repairs 
1) connection with publie lighting together with the actual cost of 
generating the current, and in framing the estimates they have adopted 
tus methed. The borough electrical engineer estimates that the cost 
ef yeperating current dming the ensuing year will be approximately 
li. per ций. Seeing that the Council's charge for power is at the 
rete of ld. per nuit, and that the load factor in respect of public light- 
nis а high ones they have adopted. that price, and are of opinion 
балбан a very fair one to the electric lighting undertaking. Accord- 
11 „ ta this method. of charging, the public lighting will cost about 
I. GO b~s than it would have done under the old. system. They, 
еге боту, re ommended the Council to rescind the following resolu- 
tiens passed some time ago—viz.: ‘That in future the sum of £25 per 
annan. be credited to the electric lighting account for each publie are 
las That the electricity revenue be credited with the sum of 
£25 per arc lamp (large per annum for street-lighting, and that a 
dedi tion ve made from that amount ‘the actual amount to be sub- 
eesuentiv ascertained. at the end of each quarter and transferred to 
toe zr Beral rate to cover capital charges, interest, ete.” The borough 
(enel engineer has been authorised to have a calorifier fitted in 
connection wath the econumiser at the new boiler-house at an estimated 


cust ol £00. 


Fen. 18. 


3949. New or improved automatic time contact for use in 
conjunction with electrical appliances. Albert Browne 
Mudie 5, Corporation-strect, Birmingham. 

3953. Electric bell burglar alarm. Thomas Hallstall, 4, Green- 

away-terrace, Mount Charles, St. Austell. 

Improvements in electric batteries, Frank Richmond, 
54, Colne-104ad, Burnley. 

3963. Improved device for working electric alarms in use 

with doors, drawers, and the like. Herbert Edward 
Ives, 83, Leigh-road, Westclitl, Essex. 

3974. Improved governor for the engines of petrol-clectric 
cars. William Arthur Stevens, St. Peter-street, Maidstone, | 
Kent. 

3982. Improvements in vessels for containing fused salts 
during electrolysis. Sherard Osborn Cowper - Coles, 
82, Victoria-street, Westminster, London. 

Improvoments in or rolating to magneto - eleotrio 
ignition apparatus. The Electric Ignition Company, 
Limited, and Frederick Harold. Hall, 24, Temple-row, 
Birmingham. 

Improvoments in or relating to electric ignition appa- 
ratus of intornal-combustion engines. The Electric 
Ignition Company, Limited. and Frederick Harold Hall, 
24, Temple-row, Buming ham. 

4000. Improvements in switches for electric circuits. Ray 

Philip. Jackson, Westinghouse Building, | Norfolk-street, 

Strand, London, (Date applied. for under Patents Act, 

1901, March 3, 1905, being date of application in United 

States.) (Complete specitication.) 

4028. Improvoments in and relating to telephone mouth- 
pieces or receivers. Frederick William Vickery, 173, 
Fieet-street, London. 

4031. Improvements in or rolating to alternate -courrent 
motors. Valere Allred Fyun, 70, Chancery-laue, London. 

4045. Improvements in connection with the compensating or 
commutation poles of dynamo-electric machines. 
Felten und Guilleaume- Lahmeverwerke Act. - Ges., 47, 
Lincoln’s-iun-fields, London, Date applied for under 
Patents Act, 1901, Feb. 17, 1906, being date of application 
in Germany.) (Complete specification.) 

4046. Improvements in connoction with electrical switching 
and controlling installations. Felten und Guilleaume- 
Lahmeyerwerke Act.-Ges., 47, Lincoln's-iun-fields, London. 
(Date applied for under Patents Act, 1901, Feb. 17, 1906, 
being date of application in Germany.) (Complete speciti- 
cation. ) 

Improvements in safety plugs for eleotric conduits. 
Carl Meyer, 65, Chancery-lane, London. 


Frn. 19. 


Improvements in carbon brushes for dynamo-electric 
machines. Gcorge Alfred Wigley, 194, Albert- road, 
Handsworth, Birmingham, 

4078. Improvoments in or relating to metallic conduits or 
fittings for electric cables and the like. John 
MeLellan, 34, Castle-street, Liverpool. 

4081. Improvements in or relating to electric ignition appa- 
ratus of intornal-combustion engines. The Electric 
Ignition Company, Limited, and = Frederick Harold Hall, 
24, Temple-row, Birmingham. 

4085. Improvements in electric alarm 
Frederick Coleman, Victoria-chambers, 
Birmingham. 

4089. Improvements in and/or relating to electric arc lamps. 
George Tansley Fairbrother, 19, Farringdon-street, London. 

4104. Improvemonts in and relating to wireless telegraphy. 
Richard Joseph Crowley and Alfred Wood Somers, 24, 

Бышы Аир, Lu 

Improvements in apparatus for suspending lamps, 
electroliers, and the like. James Вгоскіс, 33, Chancery- 
lane, London. 

4123. Improvements in space telegraphy. John Stone Stone, 

7, Southampton-buildings, London. (Date applied for under 
Patents Act, 1901, Feb. 27, 1906, being date of application 
in United States.) (Complete specification.) 

4132. Improvements in systems of olectrical distribution. 
John Sedgwick Peck, Westinghouse Building, Norfolk-street, 
Strand, London. 

4133. Improvements in systems of electrical distribution. 
George Westinghouse, Westinghouse Building, Norfolk-strect, 
Strand, London. 

4151. Improvements in dynamos. 
40, Lincolu s-inn-tields, London. 

172. Improvements in automatic electro-chemical differential 
pressure regulators. Marcel Wuillot and Albert Feron, 
6. Lord-street, Liverpool. (Complete specttication. ) 

Method and apparatus for producing a desired dis- 
tribution of magnetic flux in motors, gonorators, and 
other electrical apparatus. Ralph Davenport Mershon, 
65, Chancery-lane, Luudun. Complies specilication.) 


3962. 


3996. 


3997. 


4055. 


4011. 


apparatus. George 
Martineau-street, 


4130. 


Wiliam Morris Mordey, 


4175. 
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Improvements in method of preventing olectrolysis. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (The General Electric Company, 
United States. ) 

Improvements in protective devices for electric circuits. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (The General Electric Company, 
United States.) 

Improvements in protective devices for electric appa- 
ratus. The British Thomson-Houston Company, Limited, 
83, Cannon-street, London. (General Electric Company, 
United States. ) 

Improvements in electric motor-generators. (Crompton 
and Co., Limited, James Colquhoun Macfarlane, and Harry 
Burge, 55. Chancery-lane, London. 

Improvements in electrical transformers. Svend Emanucl 
Johannesen, Westinghouse Building, Norfolk-strect, Strand, 
London. (Date applied for under Patents Act, 1901, 
March 3, 1906, being date of application in United States.) 
(Complete specification.) 

Improvement in commutators for electric machines. 
Siemens-Schuckertwerke G. m. b. II., Queen. Anne's- 
chambers. Broadway, Westminster. London. (Date applied 
lor under Patents Act, 1901, Feb. 21, 1906, being date of 
application in Germany.) (Complete specification.) 

4263. Improvements in and relating to current collectors for 

electrically-propelled vehicles. Allgemeine Elektrizitats- 
Ges., 85, Cannon-strect, London. (Date applied for under 
Patents Act, 1901, Feb. 23, 1906, being date of application 
in Germany.) (Complete specitication.) 

Fen. 21. 

24174. Improvements in electric switches. Joseph Помага 
Chambers and Peter Frederick Blaker Bennett, 2. Primrose- 
villas, Georye-street. Lozells. Birmingham. (Date applied for 
under Rule 5 of the Patents Rules, 1905, Jan. 31, 1907.) 

4282. Improvemonts in electrically-controlled looking means 
for use in connection with door locks of railway 
carriages applicabile to other locks. William John 
Harris, 5, John Dalton-street, Manchester. 

Improvements in earth return couplings for electric 
conductor tubes. Thomas George Hann and Albert 
Edward Ingle, 55, Market-street, Manchester. 

Improvements in electric light fittings. John 
Whittaker aud Richard Standring, 150, 
Accrington. 

Improvements in or relating to electric switches. The 
Electric and Ordnance Accessories Company, Limited, Robert 
Frederick Hall, and Joseph Richardson Garner, 24. Temple- 
row, Birmingham, (Complete specification.) 

Improvements in and relating to selective continuous 
electric wave telegraphy. James Henry Webb, 4, Ruskin- 
walk. Herne Hill. London. 

Improvements in electrico receiving apparatus. Louis 
Winslow Austin. Birkbeck Bank-chambers, Chancery-lane, 
London. (Complete specification. > 


Improvements in or relating to carbon electrodes. 
Alfred Julius Boult. 111, Hatton-garden, London. (Kurt 
Lessing, Germany.) 

Improvements in or relating to the transmission of 
electric power for driving ships. Hans Sigismund 
Mever, Chancery-lane Station Chambers. London. 

Improvements in processes of insulating electric con- 
auctors. The British Thomson-Iouston Company, Limited, 
85. Canuon-street, London. (General Electric Company, 
United States. ) 

Improvements in incandescing bodies for electric lamps. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (The General. Electrice Company, 
United States.) 


4181. 


4182. 


4183. 


4211. 


4227. 


4240. 


4287. 


4988. James 


Burnley-road, 


4292. 


4333. 


4338, 


4352. 


4359. 


1363. 


4361. 


Fen. 22. 

Improvements in the construction of automatic olectric 
circuit breakers. August Eckstein and Arthur Cecil 
Heap, Waverley Mills, St. Simon-street, Salford, 

Improvements in and connected with holders for 
incandescent electric lamps. Laurence George John 
Epps. 77, Chancery-lane, London. 

Improvements in and relating to time limit electric 
circuit breakers. William M. Scott, 7. Southampton- 
buildings, London. (Complete specitication. ) 

Improvements in electric servo-motors. Maurice Couade, 
1. Queen. Vietoria-street, London. (Date applied. for under 
Patents Act, 1901, Sept. 19, 1906, being date of application 
in France.) (Complete specification.) 

Fen. 25. 

Electric gear for motorcars. Wilson Hartnell. Volt Works, 
hirkstall-road. Leeds, 

Improvement in hydraulie cranes electrically operated. 
Edmond Meyer Tudor Boddam, 8, Estelle-road. London. 

Improvements in electric power-generating plants. 
August Lautenbach. 79, Augsburgerstr., Berlin, Germany. 
(Complete specification. ) 

Improvement applicable to the trolley arms of olectric 
tramoars. George Frederick Norris, 4, St. Ann’s-square, 
Muauchester, 


4397. 


4419. 


44295. 


4429. 


4455. 


4162. 


4470. 


4176. 


| 


4184. Improvements in jointing devices for electrical fittings. 
Albert George Reginald Cunningham, 28, New Bridge-street, 
London. 

4499. Improved troughing or conduit for underground elec- 
trical conductors. Albert Ernest Horatio Dussek and 
Angelo Sebastian Dussek, 53, Cliancery-lane, London. 

4515. Improvoments in and relating to apparatus for sus- 
pending arc lamps and other articles. Arthur Edward 
Spencer, 18, Southampton-buildings, London. (Complete 
specification.) 

4517. Improved device for accelerating the motion of magneto 
armatures for generating an electric current. James 
Livesey Scott, 18. Southampton-buildings, London. 

4518. Improvements relating to tramway oonduit points. 
William Kneen and Harold Charles King, 18, Southampton- 
buildings. London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on March 14.) 


1905. 

26094. Alternating-current dynamo-electric machines. Allg. 
meine Elektricitats-Ges. (Date applied for under Inter- 
national Convention, Dec. 15, 1904.) 

1906. 
Accumulator grid. Roy. 
Electro-mechanical devices for producing corresponding 


positions in transmitting and receiving apparatus. 
Barr and Stroud. 


4355. 
4422. 


4677. Electric arc lamps. Blondel. 

4700. Secondary batteries. Lake. (Rhode Island Electromoblile 
Company.) 

4702. Charging and discharging of secondary batteries. 
Fiedler. 


48494. Magnetic clutches Ravenshaw, Middleton, and Townsend. 
(Date applied for under Rule 5, Patents Rules, 1905, Feb. 27, 
1906. ) 

Electric motor control systems. = British 
Houston Company. (General Electric Company.) 

Electric fusible cut-outs, Pcard. 

Electrically-operated power-transmission mechanism. 
British Thomson-Houston Company. (General Electric 
Company. ) 

Magnetic compasses. Leighton. 

Armature mounting for electromagnetic apparatus. 
North. (Date applied for under International Convention, 
April 22. 1905.) 

Electric bells and installations for working the same. 
Knight. 

Electric ignition devices for 
engines. (:ardner and Gardner. 
Electrically - operated self - lovelling marine tables. 

Laskay. 

Medical apparatus for administering three - phaso 
sinusoidal currents. Lloyd. 

Incandescence bodies composed of tungsten for incan- 
descent lamps. Consortium fuer Elektrochemische Industiie 
Сез. (Date applied for under International Convention, 
July 5, 1905.) | 

Time-measuring device for telephone conversations. 
Rounsevill and Bilms. 


4926. Thonison- 


5171. 
5892. 


8259. 
9186. 
9410. 
8792. Internal - combustion 
13955. 
14780. 


15021. 


15784. 


16269. Electric induction furnaces. Gröndal Kjellin Company 
and Harden. 

16410. Enclosed electric aro lamps. Brockie. 

16905. Thermo chemical generator of electricity. Basset. 


(Date applied for under International Convention, July 27, 
1905. ; 

Dynamo-electrio machines. Stwinmetz. (Date applied fer 
under International Convention, Aug. 7, 1905.) 


17560. 


19331. Supporting devices for electric fans and fittings. 
Leach. 

19387. Electromagnetically - operated temperature-regulating 
apparatus. Kacferle. 


19639. Apparatus for operating eloctrically-worked semaphore 
signals. Siemens Bros. and Co. (Siemens und Halske 
Akt. -Ges.) 

Alternating-current electric machines. Felten und 
Guilleaume-Lahmeyerwerke Act.-Ges. (Date applied. for 
under International Convention, Sept. 4, 1905.) 

Apparatus for use in signalling by electromagnetic 
waves. De Forest Wireless Telegraph Syndicate. (De 
Forest.) 

Compensated single-phase alternating-current electric 
machines. Felten and Guilleaume-Lahmeyerwerke Akt.“ 
Ges. (Date applied for under International Convention, 
Oct. 2. 1905.) 

Mercury vapour or like electric lamps. Audibert. 
(Date applied for under International Convention, Sept. 20, 
1905.) 

Collector rings for dynamo- electric machines. No - 
verath, (Date applied for under International Convention 
Sept. 22, 1905.) 


19717. 


19878. 


20233. 


20235. 


21003. 
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309545. 


31396. 


31676. 


31675. 


22606. 
33309. 


23569. 
3415€. 
27601. 


28101. 


28260. 


28960. 


28961. 


Process and apparatus for the separation of substances 
having different magnetic exoitabilities with tho use 
of crossing conveying devices. Maschinenbau. Anstalt 
Huniboldt and Metallurgische Gesellschaft. (Date applied 
for under International Convention, Jan. 26, 1906.) 

Fire-preventing device for use upon electric installa- 
tions for lighting, heating, and like purposes. Evans. 

Dynamo-electric machines of the unipolar type. Noeg- 
vemth. (Date applied for under International Convention, 
Oct. 4, 1905.) 

Incandescent electric lamps. Hubbell. 

Tremblers for induction coils. Prested. 

Combined intercommunication and exchange telephone 
system. Birnbaum. (Telephon Fabrik Akt.-Ges. vorm. 
J. Berliner.) 

Electric pedal for railways. Janssen. 

Electric railways and tramways. Thewlis. 

Incandescent arc lampe. Prediger. (Date applied for 
under International Convention, Dec. 4 1905.) 

Insulation of overhead conductors for electric railways 
and tramways. Siemens - Schuckertwerke Ges. (Date 
applied for under International Convention, May 50. 1906.) 

Telephonic apparatus for the use of submarine divers 
and others. Holman. 

Electrical induction furnace with electrodes. Hiorth. 
Dite applied for under International Convention, June 2, 
1906. ; 

Method of operating electrical smelting furnaces. 
Hiorth. (Date applied for under. International Convention, 
Nov. 6. 1906.) 


COMPANIES' STOCK AND SHARE LIST. 


Amoant 
Name. paid, Last price. 

Commercial and Industrial.— £ 8 

Alliance Electrica! Co., 5 per cent. Cum. Pref., Nos. 1-70,0C0 1 1-8 

Ordi 125090. (x 1 .. $3329 32 

Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 .. 11/16- 5/16 

British Insulated and Helsby Cables, Ord., 1-100,000...... 8s. 67 
— — 6 per cent. Cum. Pref., 1-100,000 ................ б .. is 

4, per cent. Mortgage ‘Debentures .............. 100 .. 160-105 

ees Thomson - Houston Co., 44 per cent. lat Mort. Deb. 100 "m 

British Westinghouse Elec. and Manuf. 6 per sent: Pret., | 

2:5,0)1-575,Ю) %ũeohnn 33333333705 e 5 . dli 

4 per cent. Mortgage Debenture Stock .......... 10 .. 617-71 

Brush Electrical Engineering, Ordinary, Nos. 1- 105731 .. 2 .. i1 
——— Non. Cum., 6 per cent. Pref. ..... esu AIEA 2 12 
—— 44 per cent. lst Debenture Stoc.... 100 .. 95.97 
iz рег cent. 2nd ерше ок C 100 80 

Calleoder's Cable, Debentures.. 111 ses 10O ao 106-108 
— Ordi €*009090900990000999099099909099095090409*9999 5 — 94-10, 
— 5 Per cent. Pref. e*0900900909€92000520090a4099502599029€9 5 ae -Si 

Crompton and cod. ¶ . 5 .. 21-24 
—— 5 cent. Ређепбцгев.......................6 6. 100 . 95:98 

Bdisoo and Swan United, “A” Shares, 1-99,261 .......... 5 — 11-14 
— * A " Shares, 01-017,139 ........ 5 ш 2, 21 

5 per cent. Debenture sss. 100 — 90 85 

& per cent. Deb. Stock, Red. e. 6 100 .. go 87 
Electric Coustruction, Nos. 1 to 112,100.................. 8 17/16 

7 per cent. Cumulative Prell... а .. 52 

——— 4 per cent. Per p. lst Mort Deb. ................ 100 . t1 84 

Ferranti Limited, 5 per cent. 1st Mort. Deb. Stock, Red. 100 .. 980-95 
general Electric Company (1900), 5 per cent. Cum. Pret... 10 р. 8i 95 

4 per cent. lat Mort. Deb. Stock ............ e. . 100 .. da d 
W. T. Henley's Telegraph Works, Ordinary ............-- 6 —. 11312} 

44 per cent. Preferen ee . 66 6 ..55/16 ^ 9/16 

4. per cent. Debentures ........................ 100 .. 407 109 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 15; 161 

4 per cent. pebentures s 100 — 100 102 

Parker. Thoa, Limited, Ordinaer n 10 — 10-104 

Telegraph Construction and Maintenance................ 18 ш 12.14 
—— per cent. Bonds 62 e 2 „„ „„ „„ ль ез оо оо 100 e 1C0-1C3 

Electric Lighting and Supply.— 

Bournemouth and Poole, Ordinary ..................... „ 10 92-103 
— 44 per cent. Cum. Pref., 7,501-15,000 ............ 10 9; 9i xd 
—— § per cent. Cum. Second Pref., 15, 001-22,500 .... 10 .. 10, Oixd 
——— $, per cent. Debenture Stock, E 100 .. 102-104 

Bromley (Кеп Electric Light and Power Co. 5 — 5-£4 

3 per cent. lat Debenture Stock, Red. .......... 100 . 99.101 

тошоп and Kensington, Ordinary .................... 5 — Ti 91 

7 per cent. Preference. q 5 - 748 

Calcutta Electric Supply Corp., Ordinary, Nos. 1-60,000 . 5 — 718i 
— No&. 80,001-100,000 ũiuiUu Э.а 9:64 

Cam bridge Electric N Company, £10 O rd. 8 — ]1l^1i5» 

Central Electric supply, 4 per cent. Guar. Deb. Stock .... 100 . 10-105 

Charing Croes, West End, and City Electric Supply, Ord., 

ПТ T E E T — 4 
——— 4, рег cent. Cum. Pref., :-80,000 ................ B as 3. 4: xd 
—— 4 per cent. Debenture Stock, Redl. 100 . 97 100 

"City Undertaking,” 44 p.c. Cum Pref., 1-40,000 5 55 4 
— ditto (1903) 40,001-80,000.......... 5. a 4-44 
Cbelses Electricity Suppll²uů . ʻa 4.5 
44 per cent. Debentures а.а... оное 100 .. 1007 
City of London, ОгЧ!пагу.....................++55554..5. 10 . 94-104 
6 per cent. Cumulative Pref......... ToU NET 10 — 113 24 
—— 5 per cent. Debenture StWo“lllllll .. 100 — 141-124 
—— 4 per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. 100 98-101 

County of London Electric per. Ordinary ............ 10 — 89 
—— 6 per cent. Cum. Preiviie. . . 10 — 10,11; 
——— 44 per cent. Debentures Prov. Certs. All pd. Rd. 100 „ 100-108 
——— 44 percent 2nd Debentures Prov. Certa. ........ 100 . 57-160 

Вашипдеопз` Electricity Corporation, Ordinary,1-50,000.. 5 = 23-3 
— 6 per cent, Cum. Prof. a „шшш... § ae 4-44 

4 per cent. First Mort. Deb .................. 100 — 8391 

Ric rte II. 4 Traction Co. of Auat.,6 c. Cm. Pt., 1-30,000 5 „ i 23 

f, рае rant. Nehantnre клей Rad . 2 100 . Rg -92 

Folkestone Electric Supply, Ord. Nos. 1-10 009 3 ae: es 94-5; 
— — 44 per cent. First Deb. Stock, Red.. . 100 — 97-1 
ove Electric Lighting, Urd., 1-13,000 EN saa. Ө me 74-8 


Amount 


Name. paid. 


g 
Isle of Wight Elec. Lt. and Pwr., 44 p c. Db. Stk. Re 1 102 


Kala Son Power and Lighting, 6 per cent. Cum. i 
ef., 1 100, n ů r - 
Kensington & Knigh*abridge Elec. Lt., Ord., 1-21,000 . 5 = 
Kensington and Knightsbridge and Notting Hil, 4 per 
cent. Debenture Stock Red] 1 es 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 
London Electric, Ordinary ............ ennt ә o. 
6 per !! o onc coe eae 5s 
—— 4 per cent. lat Mortgage Debenture Stock, Red... 100 .. 
Metropolitan Ordinary, '00,001-300,000 .. ............... 5 is 
4) per cent. First Mortgage Debenture Stock.... 100 
44 per cent. Cum. Pref. ........................ 5 22 
per cent. Mortgage Debenture, Red........... 100 .. 
Midland lectio Power Die., 44 p.c. lat Mort. Deb. — .. 
Newcastle-upon-Tyne Electric supply, Ordinary, 1- 57, 008 5 .. 
dos, 57,0: 00% % %%lCͤſilll!!! канае P 
5 per cent, Pref. // Hes cR оа 5 xs 
do., 57,0:0:75,0)0 .............................ә S. us 
Notting Hill Electric Lighting JJ UE 25 
рег cent. First Mort. Debs. Nos. 1-500 (Reg.) га 
Oxford Electric, Ordinary, 1-96 and 40-14,310 ............ as 
4 per cent. Debenture Stock ............. eese 100 . 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debentures ...................... ~ 
Smithfield Markets Electric Supply, Ord. 1-12,000 ...... 8 us 
—— 4 per cent. Debenture Stock kd eene 100 . 
South London, Ordiuar nnn . d .. 
South Metropolitan Electric Light aud Power, Ord. ...... L „= 
— 7 percent. Cum. Prei. a ome 
4 per cent. lat Mort. Debbbddꝛdꝛ . Q 100 .. 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 . 
——— 7 per cent. Prei. а. des 
A percent. dess»; cower 10 . 
Urban Electric Supply Co., Oroinary, 8-30-007_ .......... Ks 
5 per cent. Cumulative Preference, 50,001-80, xs 5 .. 
Westminster, Ordinary ............... rn 5.55» 5 ш 
Eleetrie 5 
1 54 per cent. Cum. Pref., 1-250, O07 ME - 
Permanent 6 por cent. Debenture Stock, Joe . 100 æ 
Auckland Elec. Trams. © lst Mor. Deb. Stk, Red..... 100 „ 
Barcelona Tramways, one hh 5 
5 per cent. Cum. Pref. Shares, 1-10,000 ......... . 10 — 
5 per cent. Deb., Red., 104 100 — 
— 44 per cent. Red. Deb. Stock ... ................ 100 = 
Bath Elec. Tramways, Ld., Pref. Ord. Sbs., 75 001-150,606, 1 
5 per cent. Cum. Pret. Shares, 1-59, BOA ы соттан: l * 
Blackpool and Fleet wood Tramroad ........... n es 10 ш 
Brisbane Tramway Invest., Ord., 1-75,000 . sacre D аш 
5 per cent. Cum. Pret., Мов, l 1-75,000 ........... 5 — 
44 per cent. Deb. Stk., ' Red., Prov. Certa. all pd.. 100 . 
British Columbia Electric Railway Co., Ord. Polis (4sesess 100 mw 
€— Ord. Pref. H ээ өе өэ ө о ө о эө ө ө ө ө оо эз өө о ооооооо ч . 100 ee 
—— 5 per cent. Cum. Perpetual Pref. Stock.......... 100 .. 
——— 4, per cent. Ist Mt. Debs., Nos. 1-6, 20, of £40each 40 
——— 4) per cent. Vancouver Power Deb oe 
British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 
—— per cent. Cm. Pt., 50,001-60,000............... ‚ 10... 
5 per cent. Per tual Debenture Stock ....... ‚10 ш 
44 per cent. 2nd Deb. Stock ........... Vies etia .100 .. 
Buenos Ayres and Belgrano Trams.. . E 
“А "б per cent, Cm. PL, 1-40,000 0 — esce A - 
“В” 6 per cent. Cm. Pf., 1-27,500 РИИ 5 „ 
5 per cent. Deb. Stock , Red. N d ~.. 100 „ 
Prov. Cert., all pal 100 . 
Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. .... 100 
Calcutta Tramways, 1-105. Oo l D .. 
Word.... OR BR a e 5 .. 
4, per cent. 1st Deb. Stock, Red, ................ 100 .. 
Cape Electric Tramways, Nos. 1-480,000 ................. 4142 
City of Birmingham ‘Tramways, 5 per cent. Cum. Pref. . S 
г cent, 1st Mortgage Deb., 1-3000 (1917) ...... . 100 = 
Colombo Electric Tramways and Lighting, 9 per cent. lat 
Mortgage Debenture Stock, Кед. ................... . — 
Cork Electric Tramway and Lighting Co., Ordinary ..... „ 11. 
6 percent, Cum Pref. .......................... 10 .. 
4 per cent. Debentures .......................... 100 .. 
Dublin United Tramways (1896), Ord., Nos. 160,000 ...... 10 2 
— 6 рег cent. Pref., Nos. within 1 -60,0С0............ 10 .. 
3, per cent. Mort. Debs., 1- 3,000 Кей............. 100 2 
Havana Electric Railway Consolidated Mort, 5 per cent, 
50-year Coupon Bonds of 1952, 1-5, / 81.000 
Imperial Tramways, Ordiu arg ͥ̃ al! 
6 per cent. Cum. Pre. . all 
4, per cent. Deb. Stockk kk cee e ee 100 
Isle of Thanet Electric Tramways and Lighting, 5 per c. 
Cum. Pref., Nos. 50,001-60,000 ........................ — 
4 рег cent. lst Mt. Db. Stock, Red. .............. 100 . 
Kidderminster and District Lighting and Traction, Pref... 5 
Lancasnire United Tramways Limited, о per cent. Prior 
Lien Deb. Stock, Reũdùdd .. — 
220.50 20d Mort. Deb Stock ͤ — 
£53.33 Deferred Deb. Stock (all fully paid) daren — 
Lisbon Electric Tramways Limited, Urd., Nos 1-50 4,188. 1 1 
6 per cent. Cum. ref., Nus. 1-425,555 .......... 1 -1 
5 per cent. Mort. Deb, 1-5,00) Ke.. 100 .. 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 „ 
4 per cent. lst Mt. Db. Stock, Red. .............. 100 .. 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk., Ка. . dx = 
Metropolitan Elec. Trams., Defd., 1,000,001-1 514 ,016 . l ш 
5 per cent. Cum. Pref., 500,0U1-1,000,000......... VOI 
——— 44 per cent. Deb. Stock, RN “““... ee 100 — 
Milwaukee Klectric Rail and Ligh орт рег cent, 30-yr Cons. 
Mort. Bonds, 1926, 1-5,500 aud -8,000............ 91.000 
Montreal Street Rail, Sterling 5 per pan (Mort.) Deb., 
1908, 1-000. оаа eee a E rA m rA FEY cans ees 100 . 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 . 
New General Traction, 6 per cent. 'Cum. Pref., 1-10,000 and 
rr. mm ( seen è on 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 
5 per cent, Cum. Prei. 10 . 
Perth Elec. Tramways (W. A.), 5 per cent. 1 Mrt. Deb. Sk... 100 
Potteries Elec.ric Traction, Ordinary, 1-235,000  .......... l Шш 
5 per cent. Cum. Pret., 500,0501-545,000............ lu 
44 per cent, Debenture Stock... 100 = 
Electric Ballways.— 
Central London, Ordinarrgg 100 
à per cent. гс ais e 100 МА 
4 ро, Deb. Stock 177 Script Сега, fully paid) 1100 в 


Last price 


£ 
96-99 


23/32-27/32 
9-10 


104-107 


i 
ECT 1/16 


157. 43 xd 
15; 14; xd 
94-96, 

89 92 
18-19 


14-14 
108-11 


J 
99 101 
1/10 т 


é 
96-39 
105-105 


105.105 
105-106 


211 
12 
81-9 
102-106 
a2 
9/16-13/16 xd 
984-101 


69.71 xd 

92-94 xd 

04-97 xd 
105-060 


994 
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0 Amoun 
Name. Eck Last prioe. Name Sud. Last price 
£ £ Telephones.— g £g 
City and South London, . 100 42.44 p 
—— — 4 percent, DebentureStock .................... 100 = 103-107 National Telephone, Preferred ....................-.-.‹. 100 = 1093-1114 
——— pst cent. Pref. Stock 'Э1. „зев жж» веж» о» жоо» в» 100 =œ 117120 Deferred Stockk/dgdd . 100 „ 110-110 
— — ee e? ee eos en „%% %% „%% %% „„ %% „„ „ оо ео „ о 100 oe 115.118 6 per cent. Cum. First Prei. 10 es 114-134 
ͤ— cae 6656 „„ „„ „ 100 as 109.112 ——— por cent. Cum. Second Pre. 10 ео 104-123 
Liverpool Overhead, b percent. Prei. . 10 — 10-104 —— 5 per cent. Non. Cum. Third Prei. 5 54-5 
——9д^4! nary, 1-50,000. %% 6 „ „ 0 10 "v 44 54 per cent. Deb. Stoc Red. €625950020929096060209000€99 €9 100 — 100 10 
—— — 4 per cent. Mortgage Debentures, B Red., Т1 700. ‚ = м -96 4 per cent. Deb. Stock, Re. . . 100 00-102 
Underground Electric Railways of London, 5 per cent. Oriental Telephone and Electric Company . %%ͤ; ö B SE | sne. 17/16 
Profit-Sharing Secured Note . . 8385 — por cent. Cum Pref. .......................... 1. Jara 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Accounts for past year. | c 
week. oat 
Line. ерга per 
Boding 1907. | 1906 | Week. Pete Oar milles EE: r ee 5 me 
Feb. 20 157 Xr pA 47| + Pout 254 | 25 а 79,785 0-98 is 2.512 Ron 
Aberdeen Corporation ..........|Fe . ' , May 51 64,071 | 15,530,351 | 1,579,78 : . . 
Ayr Corporation , 3 166 178 — 12 — 8 8 „ 15 14,328 | 3,316,380 358,946 1 9-71 | 1,850 | 5:16 
Baker Street and Waterloo Ву...| „ 25 2.45) — = — — = E ET = 0 = = = = 
Birkenhead Corporation ........| » 24] 95i 917 | + 46 + 81 3555|25:55| March 51| 55,025 | 11,145,531 | 1,509,903 |1°18 [10:08 | 8.5885 6:08 
Birmingham Corporation . , 75| 5.20 — = — 2 2 31| 17,133 | 4,709,798 266,526 86 145 | 8,866 | — 
Blackburn Corporation ........| », 20] 8:8 850 |+ 8 42935 | 84 | ж „ 25 48,875 | 8,661,720 | 986.955 |136 [1189 | 2,036 | 744 
Blackpool Corporation..........| » 2l 513 331 |+ 12 + 3,627 | 174| 17% "EE. MSS = - = € = — 
Blackpool-Fleetwood Trams.....| » 25] 172] 190 — 18+ 164 | 164| рес. 31 51,846 | 2,325,677 | 579,264 |328 1319| — |71 
Bolton Corporation ............| 21 1912 | 1,750 |+ 162| + 7,852 | 42 | 42 March 51 95,766 | 20,205,196 | 2,161,130 |113 10-65 | 2,394 | 614 
Boarnemouth Corporation... . 2) 1,259 | 1,508 |— 4 + 9,824 | 174117 41 „ 51| 55,276 | 10,058,288 | 1,121,623 |1°32 [11:85 | 5,826 | 7°18 
Bradford Corporation ..........| o 23| 3.933 | 3.973 |+ 15| + 7,35) | 95 | 95 „„ 31/230,085 | 47,108,000 | 5,055,392 1172 10927 2,396 | — 
Brighton Corporation ........../ e 4] 639] 74 — 6 — 1519 | 9| 1| 50,339 | 11,321,160 | 1.152,828 |106 [10-48 | 2,914-8| owl 
Bristol Tramway Company.. » 22 $635 | 467|- 1 — 614] 514 | рес. 51/259,799 | 46,312,373 | 6,127,135 | — | — — — 
Barnley Corporation............| » 25| 1.090 1,0% |+ 44 — 40 | 4) | March31| 57.992 | 11,092,704 | 1,197,772 |131 11-61 | 6,388 | 817 
Burton Corporation „ „ 24] 255 233 P 5 — 811 [. 8| 8 „ 1 17,950 | 3,878,269 | 454,082 107 | 9°21 | 2,068 | 676 
Cardiff Corporation ............| — — — — — 8892 46 „, 1112, 209 | 24,134,363 2,770,049 |112 | 9°72 | 3,782 9°44 
Carlisle Tram ways Company.. « 25) 157 146 |- 3|- 151] 85) 85 рес, 31 10,713 | 2,935,002 | 359,756 — |714| — | 918 
Central London Rallway........ 235 6,365 | 7,017 |— 654; -450| 6 6 »» 31/347,588 | 44,875,547 | 1,881,214 | 1°86 |65:10 | 67,951 |:580 
City and South London Rallway. „ 21 5,002 | 2989 | + n + 535| 64] 63 „ м — = - PP MM = = 
Colchester Corporation » 20 159 16) | - = 8 8 | March 31| 10,988 | 2,457,555 320,78 97 [747 | 1,401 |61 
Cork B. T. and L. Company . „ | 401 394 |- 7) — 133| 154] 154, Dec. 51 24,895 | 5,814,376 | 882,256 101 |664; — 48 
Darwen Corporation ............| » 22| 225 227 — Ll 483 1% 723| Maroh3l| — — бей = [ев — — 
Dover Corporation.............. » 23| 162 165 |- 3 + 1,089 | &| 4 51| 11,250 | 2,853,200 | 284,343 | :94 | 9-49 | 2,500 | — 
Dublin and Lucan Electrio Ry. ‚| » 22 87 89 |- a - (204) 6%) 68! Dec.3i| 6.358 402.511 | 110,738 |5°79 |13-78 942 | 755 
Dublin C. ........... .| e 22] 4450 | 4,435 |+ + 163 433 в; . 51/267,489 | 50,050,949 | 7,077,372 |1:28 | 907 | 5.691 | 5°55 
Dundee City Tramways .. ..... „ 20| 1,015 931 |+ 64) + 6,341 | 22 | 22 Мау 15| 50,154 | 13,086,396 | 1,005,911 806 1126 | 2,180 | 742 
fast Ham Corporation.......... » 25| 817 765 |+ 94] + $150 | 14 | 14 | March31| 36,652 | 13,689,658 | 865,816 | 64 [10:18 | 2,994 | 679 
Glasgow Corporation » 23| 16,023 | 15033 | + 90 451,749) 79, | 795] May 51/756,480 |195,767,519 45,595 | — [1012 | — — 
Glonceater Caeporation ........| „ 20 2 5 Lit 2|- 95 | 15 | 15 | March 31 15,466 ,902, 17.503 596 90 15.58 999 | 522 
> ME Picca lilly, &n1 Brompton. „ 25 3.890 - - — E. s S 8 KE ix и 2 bá = 
alifar Cocporation ..... ар 2 = = = ae „ 31| 74,019 | 17,849,642 | 1,540,707 — [11°53 | 8,085 
Huddersfield Corporation „ 23 1,380 | 1,287 |+ 95| + 5,83) | 35 | 35 „ 51 69,938 | 12,838,150 | 1,666,262 |124 | 9-71 | 1.88 — 
Hull Corporation ..............| » 2 2239 | 2.126 |+ 152] + 4,674 | 96 | 26 „ 511112,651 | 27,102,921 | 2,910,698 |1 929 | — — 
Шога Corporation = = = = ч 104 | 104 „ 3 = = Кы cm = = = 
Nkeston Corporation „, 20 127 112 |+ 15|+ 62| 9 9 = = ES " amo Е - = 
Kirkcaldy Corporation ..........| — — = 7 = 74 1% Мау 15| 11,586 3,626,652 419,800 427 | 662 1,490 |54! 
Lancashire United Tramways ..| . 20| 1,045 817 | + 226) + 175311 37 | 37 = = = x ER € ЗР 
Leeds Corporation .............. „ 25] 5879 | $533 |t ФТ +17,450 | B9, | 89% | March 25298, 233 | 64,223,666 | 7,121,038 |1710 |1002 | 3,351 | — 
Leicester Corporation ..........| » 23| 2031 | 190 | + 42 | 42 Deo. 51| 26,011 | 12,039,252 | 1,229,507 9-79 а 4 
Liverpool Corporation .. 16 | 10,142 | 9,995 | + 147| + 1,039 | 104 | 104 » 31/547,625 116,642,663 66.419 NS = zc = 
Liverpool Overhead Railway .... . 2 +] 1,3: |+ 18) — 2175) 665| 6-55) June 30 81,502 | 11,171,865 11.024.275 = |= — = 
London County Council ........ » 9 | 25 360 | 13.329 pee 7517.35) 98 | 98 = = EN = ae. ПИЕ T == 
LowestoftCorpotation ..........| » 23 132 18 |+ 2 = 6 6 Sept. 50 14,511 | 3,128,867 359,435 |108 | 968 | 8,038 | 6:48 
Maldstone Corporation ........ x = = ut Е а 2 | March31| 4,740 850,121 | 112,227 |1°33 1015 | 2,370 | — 
Manchester Corporation ........ „ 2512 834 | 12,334 |+ 550| +45.331 | 149 | 149 » 31631, , , ; 8 
Metropolitan District Railway... ., 24 8,003 | 8,533) — 327 — 2,053 44 | ga = 631,95 eet? 14,125,188 rap 1016 3 габ 
Metropolitan Railway .......... „ 24 11,863 | 15,621 -l 81 —12,825 | 74 |+ E — 8 A E С 
Nelson Corporation ............ „ 2) 128 | 1% t3. | 2 31! 6,159 | 1,932,047 | 206,558 з |714 | 22:9 | — 
Newoastle-on-Tyne Corporation..| „ 23| 5893 | 3.604 | + 25 $1223 | s) S0 | t 3197849 45,068,554 | 4.326168 | 1-07 10.88 3.867 |70 
Newport (Mon.) Corporation.. » 25| 576] £29 f 47) + 1.89) 15 15, „, 31 30,356 | 7,252,585 | 785435 | — 928 — |64 
Oldham Corporation ............ = = me rp == 81 34 „ 25 65,553 | 13,466,245 | 1,504,740 |116 110-45 1, - 
vortemouth Corporation. » 23| 1355 | 1,399 | + 26 40’ | 284 | 28, 31| 95.70 . == = 
Reading Corporation..... оов » 21 537 524 |+ 13 + 354 350 333 d 51 5,1 2 13,625,589 197,499 гї? 11:65 = = 
Roohdale Corporation ..... . . . . . Jau 19| 958 805 po : p 21 29 | 21 23 „ 51) 14,881 | 2,837,110 586,547 |124 | 9°24 | 1,108 | 799 
Rotherham Corporation ........| — Е. — 91 9, „ 51| 25,569 | 5,251,472 | 593,054 |107 | 9°53 612 | 7-48 
Salford Corporation ............ Feb. 25| 4,065 | 3,957 |+ 93 | + 6.345 703! 703 51121411 = E 
Scarborough Tramways Co. .... — = = = — 44 43 am: 21 H 1 58,213,560 4,884,590 12 1029 = = 
Sheffield Corporation .......... „ 24) 5,259 | 4,828 | + 411] 417,759 | 358| 353 25 240,565 | 63,952,283 | 6,049 869 | ‘B03 | 9:543 6-477 
e „ ef 70) 32|- 32) — i |18 | 5 31 43.565 9295771 | 1108,69. 1107 1102 |та 
Routhend-on-Sea Corporatlon....| ., 15 234 225 P 8 ＋ 959 9 9 "E — ER - m um _ _ 
Stockport Corporation .......... = = = = = 45 25 „ 51| 39,550 6,766,031 | 1,027,75 = 9:25 з 4 75 
Sunderland Corporation ........| ù 24| 1,219 1,175 | + 125) 4 3,426 20 20 31| 64,858 | 15,364,463 | 1.495.685 1:004 [10:56 S ^M 
Swindon Corporation . 1 1352 17|- 15 — 4| 4 „, 31] 4937 | 115,757 102,751 0.87 1153 157 
Wallasey U. D. ............. vee] „ 25] 70 665 | + 10 + 1,968 1185 15 „, 31 38,768 | 7,412,881 | 778,851 1-30 114 | 5, 7-54 
Warrington Corporation.. — = = 9 9 „ 31| 17,057 | 4,418,225 | 403,363 — |985| — e 
West Ham Corporation , 2l| 2,139 | 1,831 |+ 308| +18,838 |117 |147 "E. m 15.775.74 e" = PS 
Wolverhampton Corporation ....| » 20 762 745 | + 19 | + 1,625 | 20 20 * 51| 41,90 8, 47.068 2880 NE 10°583| 2.062 
JJ. SANE LERNEN MANET ТОБЕ EN NEUE 
* Including steam trains f And @8 miles of loterlacing brack. a Train mile, d Fes mile of single track, AHalf-year's йды. k Double track 
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it with other systems of printing-press control, and for 
comparison we will take the Holmes-Clatworthy and the 
tandem control* (or Bergmann system). 

The Holmes-Clatworthy system requires a main motor 
for running the press at full speed and an auxiliary motor 
for starting, together with a controller of somewhat large 
dimensions, which is arranged to automatically cut out the 
auxiliary motor when a certain speed is obtained. Speed 
variation of either motor is ettected by series resistances 
in the armature circuit. In the tandem control a **double 
motor — i. c., two armatures on one shaft with two magnet 
svstems—is required, of which one is series while the other 
is shunt wound. Series resistance is only used in starting, 
the principal control being by field regulation and by 
grouping the separate armatures in series or parallel, which 
is accomplished by a controller of the drum type. It 
would, therefore, be apparent that the Holmes-Clatworthy 
system has the lower over-all efficiency, and that the 
tandem svstem would have a higher efficiency at top 
speeds but a lower eflicieney on slow speeds than the 
Ward-Leonard system. The cost of the tandem system 
would also be lower than that of the other systems 
considered. 

The Ward-Leonard system also admits of the use of 
higher line voltages than that mentioned above, but with a 
500-volt supply the method of control would be slightly 
different from that described, as it would be impracticable 
to put double voltage across the driving motor at top 
speed. In this case a booster set would probably be 
installed which would give its maximum output at start- 
ing, while at full speed of main motor it would be running 
light. The booster armature of such а set would have to 
be capable of carrying the full.load current of the main 
motor, but the maximum output would be starting current 
of the main motor multiplied by 500 volts (or line voltage). 
It is very probable that in the near future we shall see a 
greater use made of the auxiliary-pole motor for driving 
printing machinery. The booster would then only be 
required for running on slow speeds, as a speed variation 
of 5 or 4 to 1 would be obtainable from the main motor 
bv field regulation. —MoNorHasFk. 


efasicer to No. 941 (awarded os. ).—The Ward-Leonard 
system of printing-press control relates more particularly 
to the control of the electric motor driving the press, in 
which the ditlerent speeds required are obtained by altera- 
tion of the electrical conditions existing, and not by 
alteration of the mechanical conditions, such as gearing. 
In printing.press and like work the required variation in 
the speed of the press is exceedingly great. For some 
operations it must rotate at an extremely slow speed, 
while for others—-such as the actual printing- it must 
rotate as fast as possible consistent with proper printing, 
as in newspaper work it is very important for finished 
papers to be available as soon after all the news is in hand 
as possible. Further, this change from one extreme to the 
other must involve practically no loss of time, and yet the 
change must be sufficient as to prevent the web breaking. 
It will thus be seen that the only proper means which can 
be emploved to etfect these results are electrical, and many 
different. forms have been designed, of which the Ward- 
l.eonard is one. The chief of the other forms will be 
indicated below in dealing with the advantages and dis- 
advantages of this system. The olject, therefore, of the 
system 18 to control the driving of the printing press so as 
to get as great a variation in speed as possible. 

The system, broadly speaking, may be said to consist in 
the use of a motor-generator driven from the mains and 
arranged to give a variable E. M. F., which, for slow speeds, 
is set to oppose the E. M.F. driving the press motor, and at 
high speeds to assist the same. Опе method of accom- 
pu-bing this will be easily comprehended from the diagram, 
in which the main motor for driving the printing press is 
represented by e, its field being shown as v. In series with 
the motor, ғ, across the mains, y, r, is the dynamo side of a 
motor-generator, /, the motor element, b, of which is 
directly across the mains. The field of the motor, /, is 
shown at a, and that of the dynamo, f, at 9, the latter 


* The tandem system of printing-press control has been described 
B the Licctrwad Engineer, Jau. 29, 1906, p. 14 (supplement), 
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being connected to a controller having several series of 
contacts and a controller handle, p. Tbe series of con- 
tacts, / and i, is connected to one main, 4, and between the 
several notches are inserted resistances in the usual manner. 
Contacts k and / are connected to the respective ends of 
the dynamo field, 9, and the middle contact, m, to the other 
main, r. 

The operation of the system is as follows: Assume the 
controller handle, р, is in the first position to the right. 
Current then flows from / through the circuit, i, n, l, to the 
“left.” through g, k, o, m, to з, whereby the dynamo field is 
excited as fully as possible, and acts in opposition to the 
main E.M.F. on the motor, e, whereby the latter ie run at 
an exceedingly slow speed. As now the handle is moved 
from right to left, so resistances are cut into the dynamo 
field circuit, continually diminishing its opposing E. M. F., 
until at half way the motor, , is driven directly from the 
mains. On moving the controller handle slightly further, 
it will be seen that current passes through the field, 9. in 
the reverse direction to the original-—namely, through a 
circuit, 4, A, n, J, 4, l. o, n, s- -whereby an E. XI. F. slightly 
above that of the mains is impressed оп the motor, which, 
therefore, rotates at an increased speed. This increase, it 
will be seen, will gradually become greater as the resist- 
ances, Л, are cut out, whence on the top notch the motor 
will be practically receiving an E.M.F. double that of the 
mains, and rotating at a corresponding speed. 


Now to come to the advantages and disadvantages of the 
system. It has already been pointed out that in presswork 
an extreme speed range is very desirable, and, in fact, 
necessary for practical reasons. Herein lies the chief 
advantage of the Ward-Leonard system namely, its very 
great range of speed control—that is, practically from zero 
speed to double the normal speed allowed for by the main 
supply, and all this controllable by a single lever. The 
chief disadvantage, on the other hand, is that it is very 
wasteful at high speeds, because then half the current 
passing to the motor is due to the E.M.F. generated 
in the motor-generator, and, therefore, there is considerable 
loss of power. However, in practice the nicety and range 
of speed regulation obtained are considered to compensate 
for this. 

Of course, also, there is the heavy initial expeuse of 
the motor-generator, but this compares favourably, more 
or less, with other systems when the speed-control advan- 
tages are taken into account, as all such svstems need some 
auxiliary machine. For example, the Bullock teaser system 
requires a motor-generator capable of furnishing a large 
current at a low voltage. The Holmes-Clatworthy method 
requires the use of two motors, one being used only for the 
slow speeds. Detailed information of these competing 
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systems would, of course, occupy considerable space, and as 
it is not asked for in the query, it is thought that this passing 
reference will suffice.—L. R. 


Answer to No. 941 (awarded 5s.).—A diagram of the 
connections of the Ward-Leonard system is given below. 
In the diagram, CD is the motor-generator, of which C is 
the motor and D the generator, and E the rigid coupling 
between the two. А 18 the main motor armature in series 
with the generator armature, D. The field, Н, of the 
generator, D, has the regulating base, G, in circuit with it, 
but the two fields, F and B, are straight across the mains 
without any regulating resistances, so that the motor, C, 
will run at practically constant speed. The motor-generator, 
CD, is half the capacity of the main motor, À, and the 
voltage of D is variable between — 400 and +400 (assum- 
ing the line volts to be 400). "The method of control is as 
follows: When the regulating switch is at “stop” there is 
no resistance in the field, D, so that the voltage of D 
exactly nullifies the line voltage, with the result that no 
current flows through A, and А is, therefore, at rest. Ав 
the regulating switch moves round (in a clockwise direction) 
towards Y, more and more resistance is interpolated into the 
field circuit, H, until at Y it fails to excite at all, so that the 
volts impressed on А are 400, having gradually risen from 
0 to 400. The motor, A, is now running at half speed. 
The switch is now moved from Y to Z, and so alters the 
direction of the current in the field, H, which causes the 


= + 


Hace SPEED 


polarity of the machine, D, to be reversed so that now it 
will assist the line volts instead of opposing them as it did 
previously. At the actual stop, Z, however, there is just 
the same amount of resistance in the field, H, as there was 
at Y, so that H fails to excite, and, consequently, there are 
stil 400 volts impressed on A, which still runs at half 
speed. Ав the switch is moved round, Н excites and D 
now helps the line volts, so that at “full speed" all 
resistance is cut out of the field, Н, and D now gencrates 
400 volts, во that the total impressed volts on А are 800, 
having risen gradually from 400 to 800, and the motor, A, 
now runs at full speed. This system, as can be understood 
from the diagram and explanation, gives exceedingly good 
speed regulation, practically any speed within narrow limits 
being possible from rest to full speed, but the efficiency is 
not so good as some other systems, as half the total energy 
at full speed is transformed by the motor-generator with a 
loss of about 20 per cent —L. Н. D. 


Answer to No. 941 (awarded 5s.).—To give a full and 
detailed description of the Ward-Leonard system of 
operating printing presses would take up far more space 
than would be permitted in these columns. The following, 
however, are a few salient points connected with this 
system, which will give a very good idea of its method of 
operation and control. In Fig. 1 is shown the arrange- 
ment of connections for the various machines operating a 
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printing press of the Hoe type. A is the motor driving 
the printing machine ; connected in series with this is a 
booster, B, driven by means of another motor, C. A is 
wound for 400 volte, double the supply pressure, which is 
200 volts. B is capable of boosting up to 200 volts either 
way, and C is a motor run at constant speed off the 200-volt 
supply circuit. The motor C is first started and run up 
to full speed by means of the starter, D. With the con- 
troller, E, in the “stop” position, the field of the booster 
is excited in such a way that it opposes the voltage of the 
supply circuit so that no current passes through the 
motor А. By gradually moving the controler round, 
the field of the booster, B, is weakened, so that current 
now flows through motor А, which begins to revolve 
when sufficient torque is obtained, slowly at first, but 
increasing in speed as the field of the booster is weakened 
still more, until а point is reached on the controller, 
marked “half speed," when the booster is generating no 
E. M. F. at all, and the supply voltage—viz. 200 volts- -~is 
across motor А, which runs at half speed. Bringing the 
controller, E, round still more, the field of the booster is 
strengthened, but in the opposite direction to that previous, 
and the voltage of the booster is added to that of the 
supply cireuit until the maximum voltage of the booster 
is reached, when the total voltage is 400 volts, the voltage 
of motor A, which now runs at full speed. The controller, 
E, has only to regulate the field current, and so can be made 
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very small but with a very large number of contacts, 
which gives а very wide range and gradual control. 

The advantages of this system are that without risk of 
tearing the paper the press can be started from rest to full 
speed by almost imperceptible increases of speed. The 
press can be started and stopped without jars or shocks, 
and сап be made to crawl round at slow speeds for long 
periods. The power loss due to speed regulation is very 
small, and in practice does not exceed from 2 to 2:5 per 
cent. even at creeping speeds: the loss in the controller 
varies from 0 at half speed to 2 per cent. at most at 
either slow or full speed. The loss in the motor- 
generator is very small with well-designed machines 
Another advantage of this method of operating is that 
when once set for a definite speed, although the load may 
alter, the speed remains the same. At any of these speeds 
the press is under absolute control. If desired, the machine 
ean be reversed by constructing the motor-generator to 
give a higher voltage, and so send a current in the reverse 
direction to the supply. Creeping switches are employed 
and fixed in ‘different parts of the machine, so that 
“creeping " and “inching” can be performed by the person 
in charge for the various processes of plate fixing and 
paper threading. These are shown in the diagram, and 
are connected to the first few stops of the controller, E. — 


C. W. S. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 


PRACTICAL MEN. 


И thou hast kaowledge, let others light their candle at 14. 


Under this heading we insert questions of a practical 
character relating to centralstation working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best. solution of any question we offer ten shillings. We 
al~o give fice shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
alter the same je appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
1%, one thousand words in length. Discursive answers аге 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fict that the neatness of any sketches (which must be in 
т) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
~nt at any time. 

QUESTIONS. 


50. While taking mus current on a three-phase, 220-volt, 

50 ~, six-terminal induction motor with squirrel.cage rotor. 
intermittent sparking was noticed to take place across the 
air jap. All three phases were found to be balanced when 
machine was running light, and also when load was on, 
^ut when starting current and static inipedance were taken, 
ene phase current was found to be higher than the other 
two by about two amperes, the impedance power factor being 
rather hihi. How can this be explained, and why should 
sparking occur! [t may be stated that machine successfully 
withstood the high-petential test without any signs of sparking 
or breakdown. —W. T. K. 

. Give a fuil description, with a sketch of the construction, of a 
modera type of synehroscope, explaining its principle and action 
in operation, —J. R. B. 

ANSWERS. 

Queen No, . -A 10-h.p., two-pole, 480-volt, direct-current shunt 
metor is found to run at 15 per cent. above its marked speed at no 
I. A, with brushes correctly placed. Whiendrivingadynamorunning 
in paralie] with a large nu system, the speed falls slightlv as 
nsual trom light load to half load, ead is stable. Above half load 
the conditions become unstable, and the very slightest additional 
load. applied, by strengthening ever so little the dynamo field, 
causes the motor to increase its speed, and at the same time, of 
course, rapidly pick up load, like a reversed compound motor, 
taking 30 h.p. in about five seconds’ time, when it is cleared by 
its tuses blowing, The load itself is perfectly stable, as other 
stars deal with it perfectly. The insulation of armature and 
held is good, commutation 18 eye and the various losses 
аге normal. What is the cause of this behaviour, and how would 
you detect and remedy it ! 

Авлгет to No. 942 (awarded 7s. 64.).—The phenomena 
noted in this question are, of course, quite contrary to what 
one would expect of а good shunt motor—viz., that the 
.peed should remain very nearly constant as the load 
increases, only a slight reduction in speed taking place. 
This decrease of speed in an ordinary motor is due to two 
causes—viz., С R drop, and also to armature reaction under 
certain conditions. These conditions will now be examined. 
It is well known that in a direct-current motor the distor- 
tion of the field due to armature reaction is such as to 
weaken the field in the trailing pole-tip, and to strengthen 
it in the leading tip. The brushes have, therefore, to be 
given а “ backward lead in order that they may be set in 
the neutral zone. Now, this “backward lead” of the 
brushes creates on the armature a demagnetising band of 
conductors, as shown in Fig. 1, between the dotted lines, 
A and B. This band of conductors produces back 
ampere-turns, opposing the ampere-turns of the 
shint, so that, since the current in the shunt is 
constant, the effective ampere-turns will be less and the 
field weakened. The speed will, therefore, be increased. 
Thia property may be made use of to compensate for 
C R drop, and so keep the speed constant. On the other 
hand, if these back ampere-turns become too great a 
proportion of the ampere-turns of the shunt, the flux will 
be decreased too much and the speed will rise as the load 
increases. 

Such an explanation as given above would explain the 
increase of speed as the load comes on. The querist states 
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that the brushes are “correctly placed,” but does not state 
how many segments the brushes are shifted from the 
mechanically neutral position. He should, therefore, try 
shifting the brushes more to this neutral position. Again, 
it is not stated whether the motor ran at its “marked " 
speed when received from the maker. Assuming that it 
did do so, then its behaviour at no load points to the fact 
that it is running on a weak field. This may be due to 
the lessening of the shunt current, caused possibly by a 
bad connection. If it is found that the motor is still 
unstable even with the brushes in the mechanically neutral 
position, then its instability is due to the fact that it is 
running on a weak field —г.е., it is working below the 
“knee " of its characteristic. When this is the case, the 
ampere-turns on the pole taken up in the teeth and air-gap 
are small, and the “criterion of field stiffness "—viz., ratio 


of ampere-turns in teeth and gap to ampere-turns per pole 
on the armature—becomes less than unity. The distortion 
of the field then becomes excessive; especially is this likely 
to be the case in a two-pole machine, where the ampere- 
turns per pole on the armature will be great. 

In Fig. 2 are drawn, roughly, the curves of distribution 
of flux under the poles at no load (curve A) and on load 
(full line, curve C). The brushes remain in a fixed position. 
On no load the curve between a pair of brushes is entirely 
above or below the zero line—i v., is all of one sign but 
on load it will be so distorted that between a pair of 
brushes there will be fluxes of opposite sign as shown. 
The effective flux generating the volts between a pair of 
brushes js then the difference of the areas above and below 
line. Now, if the permeability of the iron of the teeth 
were constant (see curve B), this difference of areas would 
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be equal to the area of the open-circuit distribution curve, 
and so no diminution of flux would result. But, in fact, 
the permeability of the teeth decreases rapidly above 
inducticn densities of about 12,000. The density in the 
teeth on the leading side of pole may easily be very much 
grcater than this value, and since the average ampere-turns 
over the teeth at no load and on load are the same, it is 
clear that the densities on the right of the figure will not 
increase as rapidly as those on the left diminish. There 
will. therefore, on the whole be a decrease in flux, which 
will be accentuated as the load increases 

The simplest remedy in this case would be to give 
the brushes a little forwerd lead, thereby causing a 
little cumulative compounding. Of course, this must he 
done with caution, since commutation may be greatly upset. 
Another remedy is to put a few compounding turns round 
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the poles, which will increase the flux slightly as the load 
comes on. This latter is frequently done on variable-speed 
motors, which have to work low on the characteristic. In 
order to detect instability, run the motor light at the 
necessary speed, load it slightly with increasing loads, 
watching the tachometer carefully. If the speed drops 
slightly as each load is added, stability is obtained.— 
TARINGA. 


Answer to No. 942 (awarded 7s. 6d.)—The cause of 
the increase in speed is due to the weakening of the main 
field by the armature reaction. I am inclined to think that 
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the motor is built out of proportion, the armature being 
too large and the field iron too small. Also, it is possible 
that the air-gap between the armature and field is too small. 
Ka 1 is a developed plan of the magnetic fields of a two- 
pole motor. The curve A represents the magnetic field 
due to the shunt ; B is that produced by the armature when 
doing work, which strengthens the pole-tips at Капа Е, 
and weakens them at F and F,. The curve C is the 
resultant of the magnetic fields, A and B. If the strengthen- 
ing at E and E, were equal to the weakening at F and E 
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then the curve would take the shape of the dotted portions 
at D and D, But this is not the case, owing to the 
iron at E and E, having increased losses with working 
at a higher density. A glance at Fig. 2 will show 
that if the iron is being worked at a fairly high 
density the losses are by no means small. And, agaiu, 
these losses increase with increasing load, which means 
increasing speed with increasing load. Further, the same 
losses take place in the armature teeth when passing 
under the strengthened pole-tips. These losses under the 
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conditions mentioned prove rather serious. Owing to the 
slight increase of speed in the motor, the dynamo gives out 
increased voltage, and being coupled in parallel with a 
supply system, take more load over. This puts more load 
on to the motor, which still further increases its speed, the 
result being as described—the fuses blow. The remedy I 
suggest would be to compound the field coils, so as to 
strengthen the main flux as much as possible, and the flux 
would thus increase with increasing load. If this done, 
and you still have trouble, you will have to increase the 
air-gap slightly. This will enable you to adjust your 
brushes nearer the neutral zone, and so lessen the amount 
of armature turns which oppose the main flux. Also the 
increased gap would mean that the armature field had less 
influence on the main field. The last-mentioned remedy 
would mean a slight increase in the speed of the motor at 
no load.—H. COLLINSON. 


Answer to No. 942 (awarded &s.).—The trouble com- 
plained of may be due to two causes: Firstly, the brush 
position may be incorrect—namely, the brushes may have 
too great a backward lead. This backward lead tends to 
weaken the main field by opposing the armature field 
thereto. This is illustrated in the figure, from which it 
will be seen that the further back the brushes are moved, 
the more will the armature field (marked by lines A A) be 
opposed to the main field (marked FF). It is evident that 
if once the armature field greatly weakens the main field, 
it will reduce the motor back E.M.F., increasing the speed, 
and allowing a large current to flow through the armature. 
The greater the speed, the greater will be the load on the 
generator (due to its being run in parallel on a large 
system, it quickly takes more than its fair share of load). 
A heavy load on the generator entails still more weakening 
of the motor field, and this goes on until the fuses blow. 
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In some cases, a motor has been known actually to reverse 
under similar conditions. No statement is made as to the 
actual change of speed between no load and half load, 
although this is stated to be slight. Assuming the motor 
to be of modern design with a slotted armature, an increase 
of speed of 5 to 74 per cent. would be expected between 
half load and no load. If the variation is less than this, it 
would point to the brushes being given an excessive lead, 
as pointed out above (the armature field neutralising some 
of the main field at half load would set off the acon in 
speed due to C R loss). 

The writer assumes, however, that Mr. Fawsett would 
have remedied the trouble had it been entirely due to such 
a simple cause as the foregoing. Не also considers it 
unlikely that, even supposing the brush position is 
incorrect, this alone would be sufficient to account for the 
motor running away if the machine is correctly designed. 
It seems likely that the machine is either very much over- 
rated, whereby the excessive armature field occurring above 
half load overpowers the main field, or else the latter is 
incorrectly designed, being too weak for its purpose. It 


| should be noted, however, that, unless the brushes have a 


backward lead, the phenomenon could not occur, and 
should it be possible to obtain satisfactory commutation 
with the brushes on the neutral (or, better still, slightly 
forward of it), the trouble should be largely overcome. 

As regards further remedies, in the event of the field 
being proved to be too weak (which may be done by 
proving that the present brush position is the only one 
possible from a standpoint of commutation) the best thing 


THE ELECTRICAL ENGINEER, MARCH 8, 1907. 


NOTES. 


Royal Institution.—A gencral monthly meeting of 
the members of the koyal Institution was held on the 
Sth inst, Sir James  Crichton.Browne, M.D, F.R.S. 
(treasurer and vice-president), in the chair. Mrs. Ayrton, 
Mr. 5. G. Brown, Mr. W. Duddell, Mr. Horace Duveen, 
Mr. W. G. Kirkaldy, Mr. J. E. Mounsey, Mr. W. Peacock, 
Mr. E. H. Rayner, Mr. E. Swash, and Mr. H. Weguelin 
were elected members. The chairman announced the 
decease of Prof. Henri Moissan, Hon.Mem.R.L, on Feb. 20, 
and of Mr. L. M. Rate, M. R. I., on Feb. 28, and resolutions 
of condolence with the families were passed. The special 
thanks of the members were returned to “A Member” for 
a donation of £60, and to Mr. E. R. Merton for his dona- 
tion of £50, to the fund for the promotion of experimental 
research at low temperatures. 


Electrical Schemes in South Africa.—While the 
rival proposals for supplying power to the Rand on a 
gigantic scale has been the most interesting electrical 
proposition under discussion in South Africa, activity in 
municipal and other directions has not abated. The loan 
of £180,000 just raised by the Bloemfontein Corporation is 
an instance in point, being chiefly in regard to extensions 
of the electric lighting system, and orders for the necessary 
plant and material may be shortly expected on the market. 
1 he lighting of Heidelberg in the Transvaal by electricity 
15, аз we recently intimated, also on the point of being 
undertaken by the municipal authorities. The similar 
scheme for Potchefstroom is being pushed forward, and the 
Lieutenant.Governor's sanction for the expenditure of 
£10,000 for the purpose is being sought. Both schemes 


imply installations which should be interesting to manu- 
facturers. 


Junior Institution of Engineers. On Saturday 
afternoon, Feb. 23, а large number of the members of 
this institution, by permission of Mr. Maurice Fitzmaurice, 
C.M.G., chief engineer to the London County Council, 
and under the guidance of the resident engineer, Mr E. H. 
Tabor, M.LC.E, visited the Rotherhithe tunnel works. 
This work, which is being carried out by the London 
County Council, consists of a carriage and footway tunnel 
and approaches, commencing in Lower-road, Rotherhithe, 
and terminating in Commercial-road, Stepney. The total 
length is 6,883ft. of which 2,020ft. is open approach, 
1,122ft. of cut-and-cover, and the remainder 5,7414. of 
tunnel lined with cast iron and concrete. The tunnel has 
been designed and is being constructed by the chief engi- 
neer to the London County Council. The contract was 
let to Messrs. Price and Reeves early in 1904, and the 
work is expected to be completed in 1909. The cost of 
the work will be about £1,000,000. At the conclusion of 
the visit, on the proposal of Mr. J. W. Nisbet, seconded 
by Mr. C. W. Pettit, a vote of thanks was passed for all 
the facilities which had been extended in connection with 
the occasion, to which Mr. Tabor replied. 


Complaints as to Electric Supply.— Users of elec- 
trical energy for lighting who are the victims of a varying 
supply, will be inclined to envy their confréres in New York 
if the recommendations of the New York State Commission 
of Gas and Electricity are given effect to, for these recom- 
mendations have a great deal to do with the question of 
complaints as to price, purity, and quality of gas or elec- 
tricity supplied. As the law now stands, complaints can 
be made to the Commission by the proper municipal autho- 
rities in the State, or by 100 or more consumers of gas or 
electricity in the territory of the company complained of. 
The Commission now recommend that the law be amended 
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so that complaint may be made by 25 customers in the 
territory served where it contains less than 1,000 population, 
by 50 customers where the population is between 1,000 and 
5,000, by 75 customers where the population is between 
5,000 and 10,000, and 100 in all other places. The amend- 
ment would make it possible for the consumers in any com- 
munity in the State who consider themselves aggrieved to 
have an investigation and the price regulated. In this 
country it is open to any consumer to make a complaint, 
and complaints are of frequent occurrence, but it is another 
matter to have the cause of the complaint removed. 


Electrical Developments in India.—Application 
has been made by Messrs. Kilburn and Co. for a licence to 
supply electrical energy for traction and lighting purposes 
within the cantonment of Jubbulpore as well as within the 
area under the jurisdiction of the Municipal Board at 
Jubbulpore. This application is of interest by reason of 
the wide scope which the promoters seek in regard to the 
nature of supply. For instance, among the provisions con- 
tained in the application are the following: * The supply 
to be on the continuous or alternate current system for all 
purposes; the system of distribution may be on the two- 
wire, three-wire, or four-wire systems for all purposes; for 
the continuous systems the pressure of generation shall be 
within the limits of low pressure, for the polyphase or 
single-phase systems it shall be within the limits of high 
pressure, and the pressure on the distribution for both 
systems shall not exceed the limits of low pressure; the 
frequency of any polyphase system shall not be less than 
25 or more than 60 complete periods per second; the 
negative conductor of the two-wire electric traction system 
and the neutral conductor of the multi-wire system for the 
supply of energy to the publie for any purpose may be 
connected to earth." Now, the Indian Government regu- 
lations stipulate that the system of supply must be specified 
in each application for a licence, and it will be interesting 
to follow the future course of the application made by 
Messrs. Kilburn and Co. 


Engineering Standards Committee. — The second 
report of the Locomotive Committee of the Engineering 
Standards Committee on ‘Standard Locomotives for 
Indian Railways” has now been issued above the signature 
of Sir Douglas Fox, who acted as chairman of the Sectional 
Committee on Locomotives. The report is the outcome of 
a letter received from the Secretary of State for India 
transmitting recommendations from the Indian Railway 
Board for three additional types of locomotives, and asking 
that the Locomotive Committee should form themselves 
into a permanent advisory body. The main recommenda- 
tions of the committce are that a choice of three tenders 
be provided—namely: (a) a light six-wheeled tender 
carrying 3,000 gallons of water and 7j tons of coal, 
already adopted for the 4-4-0 type passenger and 0-6-0 
type goods engines ; (b) an intermediate ty pe of six-wheeled 
tender generally similar to type (a), but modified slightly 
to increase the water capacity from 3,000 to 4,000 gallons 
to suit conditions for which type (r) may be unnecessarily 
large and type (а) too small; (с) a double-bogie tender 
carrying 4,500 gallons of water and 10 tons of coal. The 
report also contains a list of diagrams showing different, 
types of engines with tenders of various capacities, in 
addition to a standard 2-6-4 type tank engine.  Desides 
Sir Douglas Fox, the committee consisted of representatives 
from War and India Offices, the Colonies, the Locomotive 
Railway and Steel Founders’ Association, also Sir John 
Wolfe Barry, Messrs. F. E. Robertson, S. B. Tritton, 
J. N. Vickers Edward Martin, and others, with Mr. 
Leslie L. Robertson (secretary) and Mr. Charles Dresser 
(assistant secretary). 
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The Density of Ether.—Speaking at Birmingham 
last week on the occasion of the first annual dinner of the 
Local Section of the Institution of Electrical Engineers, 
Sir Oliver Lodge entertained the guests in his postprandial 
remarks to a disquisition on electrical science. He first 
touched upon the theory of electrons, and said that he 
expected that this theoretical treatment of electrons would 
some day bear practical fruit, while he was convinced that 
there would be applications, though in what way he did 
not know. This led him to call attention to ether, and he 
remarked that this subject was being ignored to some 
extent. He said that he had been very much occupied 
during the last few weeks working out its density, and he 
had not yet published the results. He did not know 
whether anyone would make a guess at what its density 
was, and he did not suppose anyone would believe what he 
said or would hold he was right. They had often sur- 
mised that the ether, which was sometimes thought of as a 
very intangible and impalpable fluid, must be something 
very much more substantial than anyone had any idea of. 
After all, it was through the ether the trams were 
propelled and all the work was being done. It was the 
ether that held the particles of steel together; it was 
through that that the power was conveyed; it was that 
which really had to do the work. Не believed that the 
density of ether would come out at 50,000 million times 
the density of platinum. Whether right or wrong, there 
were reasons for making such an assertion, and he held 
there was nothing unreasonable or nothing absurd or pre- 
posterous in such an idea. 


Isolated Plant.—It has often been hinted that the 
isolated plant owner might be induced. to close down his 
plant during a certain part of the year or day and take 
current from a central-station supply. It would be an 
undoubted advantage to central station managers to take 
the isolated plant load at times when it costs its owner 
more to operate the plant than to purchase current from 
the central station. In this way the isolated plant could 
earry the load during the winter peak, and perhaps during 
the entire steam-heating season, thus relieving the central 
station of the investment necessary to supplv current during 
the peak-load period in December. In the States many 
central-station managers are realising the benefits to be 
derived from such a policy, and the practice is more in 
vogue there than it is in this country. There are times 
when the cost of producing electrical energy from an 
isolated plant is cheaper than purchasing it from a central 
station—that is, where exhaust steam can be used. But 
the Electrical World, in discussing this point, affirms that a 
station can “afford to carry such an isolated plant at times 
of the year when steam heating is not necessary at a lower 
rate than it could make for the entire years business.” 
This may seem somewhat paradoxical. (ur contemporary, 
however, points out that it “1з simply due to the fact that 
a load of this kind carried during the summer months only 
is purely non-peak business, because the central station is 
never worked up to its full capacity during these months.” 
The effect of such load on the central station, it is further 
pointed out, is to improve its load factor, and so reduce its 
costs per kilowatt-hour. A case is mentioned of one 
company having some 20 isolated plants in the down-town 
district of a large city, for which it carries the load during 
the summer season. In this way, says the Electrical JV orld, 
it has been able to make a marked change in its load 
factor, and for the past year has increased its kilowatt-hour 
output notably more than its peak load, which, of course, 
is one of the objects all central stations are striving towards 
in order to make their investments more profitable. It 
might be well for ceutral-station managers in this country, 


and to owners of isolated plant, if the plant of the latter 
could be closed down at certain periods, especially during 
light-load periods. 

Breakdowns of Electrical Machinery.—Some 
interesting statistics showing the various parts of machines 
that from time to time have failed and resulted in a break- 
down, and indicating the causes of breakdowns, were given 
by Mr. Llewellyn Foster in a paper read before the Man- 
chester Local Section on Tuesday night. The failures 
referred to by Mr. Foster have taken place on machines of 
every size, type, and age, and are by no means confined to 
old-fashioned machines working under unsatisfactory con- 
ditions, nor machines that have been at work for a number 
of years. It may be of interest to note that from figures 
taken over the last few years and an ever-increasing number 
of machines it is found that one machine in every ten breaks 
down from one cause or another—the average for motors 
being about one in every nine, and for dynamos one in 
every thirteen. Taken over the last few years, Mr. Foster has 
found that for every 100 breakdowns the percentages in 
which the various parts apparently gave way are as follows: 
armatures (electrical parts only) = 58 per cent. ; magnet 
coils = 11 per cent.; commutators and brush gear -18 per 
cent. ; miscellaneous (including mechanical parts of arma- 
ture, binders, bearings and brasses, etc., terminals, etc.) 
= 15 per cent. He has roughly classified the causes as 
follows: accident, 12 per cent.; dirt and neglect, 18 per 
cent. ; age and deterioration, 22 per cent. ; bad design and 
workmanship, 18 per cent.; overloading, 5 per cent.; 
unascertained, 25 per cent. Taking motors only, Mr. 
Foster is certainly right in saying that unsatisfactory 
starting switehes and controllers and the careless ways in 
which (if otherwise satisfactory) these are used (or perhaps 
abused), are responsible for a large proportion of the 
failures which form part of the “ unascertained” class. 
With regard to alternating-current machines, and motors 
especially, he says the clearance usually allowed between 
rotor and stator is geuerally so fine that very careful atten- 
tion needs to be paid to the wear of the bearing brasses. 
Failures of rotors from this cause are fairly frequent. The 
insulation on a good many stator windings has failed 
from the deterioration brought about by oil and conducting 
dust. Some alternating-current motors are particular 
offenders in the matter of oil throwing. The large per- 
centage of breakdowns that occur in the armatures is 
striking. "These failures are mostly due to the deteriora- 
tion of the insulating material on the winding which is 
subjected to movements resulting from expansion and con- 
traction, from centrifugal action, and from internal heating 
due to lack of efficient ventilation. Bad workmanship is a 
factor not to be overlooked, and Mr. Foster says that a 
completed armature should be subjected to a much more 
severe test to ascertain the insulation between coil and coil 
than makers usually appear to apply. 


Motor Regulation.—A patent which has recently 
been granted to the Lancashire Dynamo Motor Company 
relates to a method of equalising the load on an alter- 
nating-current generator and supplying current to motors 
subject to a variable load, such as winding apparatus 
and the like. It consists in using an alternating-current 
machine the outer element of which is connected to the 
mains and adapted to be rotated by external means, the 
rotor being connected to or forming a heavy flywheel in 
which, by varying the speed of the outer element, energy 
is stored when the main motor is running on light load, 
and from which energy is supplied when the load increases. 
The outer element, CS (Fig. 1), of the auxiliary induction 
motor, C, may be rotated by mechanical or electrical means, 
but preferably by means of a small induction motor, E, 


supplied with current from the mains, B, and connected to 
the outer element, C S, through gearing, such as spur 
wheels, 74. In place of the gearing, yh, the outer element, 
C 5, may form the rotor of the motor E, or in some cases 
may be driven by the main motor, A. The rotor resist- 
ances, CO, E O, and the starting switch, F, of the motor 
E are so connected to the controlling switches, AO, A C, 
of the main motor, À, as to be operated in proper sequence 
either by hand or automatically. In place of the induction 
motor, C, а synchronous motor, S (Fig. 2), may be used, 
the rotating field, S r, of which is excited by the auxiliary 
zenerator K. The motor S may be started by rotating 
the outer element, S S, by means of the motor E in the 
opposite direction to that in which the field produced by 
the three-phase currents is rotating, and then gradually 
bringing the element, SS, to rest, or the starting may be 
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effected by rotating the field, 5 г, by the motor E through 
gearing, n l, the spur wheels, 7 h, being thrown out of gear 
while starting. Other methods of starting consists in using 
an auxiliary induction motor, P, or in providing tho ficld, 
Sr, with amortisseurs, the element, SS, being allowed to 
run freely and afterwards brought to rest by means of а 
brake. 


Steel Conduits for Electric Wiring. -With the 
general employment of steel insulating conduits, electric 
wiring bas been rendered practically free from fire risk. But 
to the electrical contractor the advent of the steel conduit 
svstem is not without its disadvantages. Some of the 
drawbacks from a contractor's point of view were clearly 
etated by Mr. E. T. Steinthal in a paper recently read 
before the Manchester branch of the Electrical Contractors' 
Association. It is not possible, he said, to sce the wires 
after they had been put into position, and so damage 
caused by drawing in could not be seen, but could only be 
detected by testing ; then the tubing could not be altered 
or renewed without dismantling the whole circuit. Again, 
the mechanical strength of light-gauge tube was negligible, 
as nails could be driven through it. There were also 
chemical questions which arose, such as the rapid rusting 
of steel the extremely corrosive action of the salts in 
plasters and cements which rendered even heavy-gauge 
tubing thin as paper in four or five years, and caused light- 
gauge tube in a year or two to become a mere film of rust, 
which was more harmful to the cables than the plaster 
itself. The electrolytic action and danger from leakage of 
currents added largely to the difficulties to be surmounted, 
while the action of condensation in the pipes, causing 
accumulations of water in horizontal runs or pockets, was 
most detrimental to both tubing and wircs, especially at 
bracket or switch points, or similar places where connec- 
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tions are made. These were some of the principal difficulties 
submitted by Mr. Steinthal, and it must be admitted that 
they are yet by no means wholly overcome. He con- 
demned the introduction of а metal eonductor along the 
complete path of the circuit, as it affords an easy path for 
leakage currents to stray to places where damage may ensue ; 
but commended the recommendation made by Mr. 
W. W. Lackie, of Glasgow, that the wires should be 
enclosed in continuous metallic sheathing, which must 
itself be carefully insulated from any other metal work in 
the building throughout its entire length, and then earthed 
at one point only through a resistance of known value. 
He considered that a steel tubing system would be prac- 
tically perfect “if the system is erected with ample sizes 
of tubes and fittings to permit of easy drawing in and 
out of any wire, with proper allowance of bends, tees, and 
inspection boxes, with the whole of the tubing arranged 
зо as to drain to definite points, fitted with drainage 
cocks to draw off the condensed moisture; if the tubing is 
made electrically continuous, in a permanent and efficient 
manner, and the conduit and fittings insulated throughout 
their entire length by being fixed clear of any metal work, 
pillar, or girder, and then is earthed at some one point 
only through a suitable resistance ; if at all points of exit 
and entry the tubing is efficiently bushed, and provided 
that the wires and cables themselves are sound and carefully 
drawn in.” According to the Electrical Contractor (the 
journal of the association), all the members who attended 
the meeting were agreed on the point that steel conduit 
was inadvisable, and that in view of “the dangers 
and difficulties attending the use of steel conduits " the 
members present resolved to endeavour to secure “ап 
opinion from all the members and from the Manchester 
Corporation electricity department as to the advisability 
of its discontinuance.” When we remember that Mr. I. 
Waterhouse, of the Simplex Company, at a meeting last 
year, acknowledged that the only thoroughly satisfactory 
conduit installation would have to be on the lines laid down 
by Mr. Lackie (with some exceptions) it would appcar 
that the contractors' complaint is reasonable and just. 


Transformer Indicator Diagrams.— At the last 
meeting of the Physical Society a paper on " Transformer 
Indicator Diagrams” was presented by Prof. T. К. Lyle 
The term “transformer indicator diagram” has been 
applied by Prof. Fleming to any series of periodic curves 
which give the forms, relative phase positions, and magni. 
tudes of the waves of current and E.M.F. on both the 
primary and secondary sides of a trausformer when work- 
ing. Such diagrams have been obtained by many investi 
gators in different ways, but by none of the methods 
hitherto used has it beer possible to determine directly 
and independently either the wave of magnetic flux, F, in 
the core, or the wave of magnetising current turns usually 
represented by the vector sum n, C, cn, C, It is shown 
in the paper that the integral / (n, C, +n, C:) 4 F for ono 
cycle is equal to the total iron loss per cycle, and the 
advantage of being able to determine both л, C. +2, C, 
and F directly and accurately is apparent. By means of 
the wave tracer designed by the author not only can tho 
E.M.F. and current waves be accurately determined, but 
also the wave of magnetic flux pulsating in the core of the 
transformer, and in addition the magnetising current wave, 
n, Ci +n, C, can be obtained with the same accuracy as 
any of the other quantities. The author has already 
shown that if a periodic current, C, flows in the primary 
of a pair of coils whose mutual induction is M, and if the 
secondary be joined through a suitably arranged com- 
mutator, which commutes twice a second, to a large 
resistance, т, and thence to а galvanometer, there will be 
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а steady deflection, y, which is connected with the instan- 
taneous value, C, of the current at the instant of com- 


mutation by the relation M C = e y, where А is the 


reducing factor of the galvanometer and T the period. In 
the present paper the author uses a triad of coils, two of 
which, p, and p, serve as primaries and the third as a 
common secondary, S. If M, be the mutual induction 
between p, and S, and M, that between р, and 5, and 
if the current C, circulates in ру while C, circulates in 
P, and the secondary, S, is connected through a resistance 


to a galvanometer, then 
ArT 


aC en O = oe 7, 

where Mj/n, = M,/n,- M. By suitable adjusting M, and 
M,, therefore, the vector sum n, C, +n, C, is proportional 
to y. The paper describes tests with a transformer at no 
load, full non-induetive load and full inductive load. New 
methods of comparing mutual inductances and of measuring 
mutual and selfinductances are given in the paper. In 
discussing this, Mr. W. Duddell said the paper was an 
interesting and important one, and congratulated the 
author upon the ingenious double mutual induction 
method by which the vector sum m, C, + n, C, was 
determined electrically. He suggested that experiments 
should be carried on using distorted E.M.F. waves such as 
occur in many generators and transformers. Mr. A. 
Campbell remarked in respect to the title of the paper 
that it seemed а wanton confusion in nomenclature to 
use in this connection the term “ indicator diagram," which 
had a definite and accepted meaning in mechanics. The 
setting of the ratio of the mutual inductances on the triple 
coil could be more easily done by Maxwell's null method, 
which was perfectly applicable to a pair of secondaries 
having a common primary. Mr. A. Russell said the 
author's results proved that to a first approximation the 
magnetising force acting on the core followed the same 
law and had the same amplitude at all loads. "The com- 
plete solution of the transformer problem could not be 
obtained until we knew more about hysteresis. 


Electricity in Docks. Mr. W. C. Mountain read a 
paper last Friday evening before the North-East Coast 
Institution of Engineers and Shipbuilders on ** The Appli- 
cation of Electricity to the Driving of Pumping Machinery 


for Pontoon and Graving Docks.” Except when dealing: 


with the question of electricity in mines (a subject which 
scems to fill his soul with pessimism), Mr. Mountain sees 
great prospects before the applications of electricity to the 
manufacturing industries in this country, and nowhere, as 
he told his audience at Newcastle, can electricity be applied 
with greater advantage than in driving pumping machinery 
in graving and pontoon docks. Mr. Mountain’s interesting 
paper contained some actual examples of docks driven both 
by steam and electricity, and gave the cost of driving 
pumping machinery by each method. On the question of 
supply, he could not recommend putting down an electrical 
generating plant for driving the pumping machinery on a 
single or probably even on two docks, but he thought that 
where dock owners possessed a number of docks, one 
central station which could supply current to the whole 
of them would be found very much more economical than 
having independent steam pumping stations with a staff of 
men at each dock. The whole question, however, becomes 
one of cost, and the comparative tables presented by Mr. 
Mountain throw much light thereon. Taking two docks 
owned by Messrs. Smith Dock Company, of North Shields, 
the larger one electrically driven and the smaller driven by 
steam, we find that the cost of pumping per ton docked is : 
for electricity, 550d. —that is, power :079d., interest and 


attend to them. 


depreciation at 10 per cent. per annum ‘182d. wages 


089d.; for steam, '705d.—i.e., power ‘222d., interest and 


depreciation ‘201d., wages 282d. The fact that the steam- 


driven pontoon is smaller than the electric pontoon may to 
some extent account for the higher cost of docking. The 
whole of the electrical pumps are attended to by 
two men. The installation consists of eight elec- 
trical motors of the vertical spindle type, each capable 
of developing 600 effective horse-power when run- 
ning at a speed of 385 r.p.m., with 460 volts at the 
terminals. These motors have run for about 6} years with 
very little cost of upkeep. The capacity of the electric 
pontoon is 6,400 tons, its size is 435ft. length by bft. 
width by 211ft. draught on sill; the cost of current is 
1d. per unit, generated by the company’s own plant. The 
pumps are of the vertical centrifugal type. The steam- 
driven pontoon has a capacity of 3,200 tons, length 335ft., 
width 50ft., draught 204ft. There are four horizontal 
centrifugal pumps in use, and four men are required to 
It is interesting to compare the cost of 
pumping a large pontoon dock with that of a smaller dock, 
such as used with trawlers and like vessels. At Aberdeen, 
where the dock is 126ft. in length by 37ft. by 15ft. 
draught, the total cost of electric pumping per ton docked 
is 1:712d. These examples relate to pontoon docks, but 
Mr. Mountain shows that electricity can be quite as 
economically applied to the driving of pumps on graving 
docks. The Blyth Shipbuilding Company, for instance, 
who take a town supply of electric current at 14d. less 
5 per cent. per unit, employ two motors, each of 
105 effective horse-power when running at 250 r.p.m., 
for driving two horizontal centrifugal pumps, and the costs 
per ton docked work out: for a dock 377ft. by 55ft., 41 öd.; 
for a dock 320ft. by 55ít, 444d. This installation is a 
practical example of how an existing dock with its steam 
machinery can be converted into an electrically-driven dock 
at very small expense. Mr. Mountain has ascertained that 
under the old steam pumping the cost for emptying the 
dock about 20 times was £169 ; with electrical plant, the 
cost for emptying the dock 19 times was £99. The figures 
which Mr. Mountain was able to give are of great interest, 
and serve to show that electricity can be applied very 
economically for the driving of pumping machinery on 
both pontoon and graving docks. 


Three-Phase Transformation.—The relative merits 
of the three-phase transformer and the combination of 
single-phase transformers that may be employed for the 
same service forms a topic around which is centred much 
discussion. It is a question which affects the purchaser 
just as much as it does the manufacturer, and we are all 
familiar with the arguments which have been advanced 
both in favour of and against the three-phase transformer, 
and it is not improbable that the question as to whether 
the compactness of the three-phase transformer unit 
materially outweighs the disadvantages resulting from a 
breakdown in any one part of the service, which disables 
the whole system. Dr. A. S. McAllister, in the Electrical 
Mord, approaches the matter from various aspects, and 
after examining the arguments in favour of the three-phase 
transformer and those against it, and after setting out in 
detail the advantages of the respective systems, he con- 
cludes that a three-phase transformer is less heavy, less 
costly, and less wasteful than a group of three single-phase 
transformers of equal aggregated power, but is correspond- 
ingly inferior to one single-phase transformer or the 
equivalent transforming apparatus if the system were 
changed from three-phase to single-phase. He says: “A 
study of the fluxes demanded by three sinusoidal 
E.M.F.s displaced from each other by 120 electrical time 
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degrees will show.that at any chosen instant the sum 
of any two of the fluxes is equal in value and opposite in 
direction to the remaining flux. The significance of this 
result is that if a transformer core be constructed with 
three legs each wound with the same number of turns, 
and if the three windings bo subjected to E.M.F.'s 
in true tbree phase relation to each other, each coil and 
core will operate exactly like the primary winding and 
magnetic circuit of a separate single-phase transformer. In 
consequence of this fact, by increasing the material of a 
core-type single-phase trausformer by slightly more than 
50 per cent., the rating of the equipment becomes exactly 
50 per cent. greater as a three-phase transformer. Thus, 
by adding a little over 50 per cent. to the material of a 
10 kw. core-type transformer there is obtained a three-phase 
transformer whose rating is 15 kw. Such a polyphase 
transformer is capable of performing the work of three 5-kw. 
single-phase transformers J connected or Y-connected, or 
of two 8:°66-kw. transformers V-connected, or of one 
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With regard to tho relative increase in constructive material 
required for changing a single-phase to a three-phase 
transformer, Dr. McAllister states that as an average value 
the weight of iron per kilowatt rating will be about 6 per 
cent. greater than, and the weight of copper exactly the 
same as, that for a single-phase transformer having 66? per 
cent. as large a rating. The results of a series of calcula- 
tions covering a complete line of transformers varying in 
capacity from 75 kw. to 75 kw. are indicated graphically. 
It will be seen that for each value of power to be trans- 
formed, the three-phase transformer requires less construc- 
tive material and is more efficient than three single-phase 
transformers having the same combined rating. Dr. 
Mc Allister concludes that for the transformation of three- 
phase power the three-phase transformer is to be preferred 
to any other possible equipment. So far as concerns the 
cost of the equipment and the efficiency in operation, two 
T-connected transformers are preferable either to two V-con- 
nected transformers or to three transformers .\-connected 
or Y-connected. 


Dinner of the Students’ Section. —The third annual 
dinner of the Students’ Section of the Institution of Elcc- 
trical Engineers, which was held on Thursday, Feb. 28, 
passed off very successfully. Mr. A. L. Kavanagh, the 
chairman of the section, excellently fulfilled the duties of 
chairman of the evening, and he was supported by a 
number of gentlemen prominently connected with the 
parent body. Mr. A. J. Ellis (vice-president of the Students’ 
Section) proposed the first toast after dinner, which was 
"The President of the Institution," and in the course of 
his remarks referred to the usefulness of the section. He 
characterised it as the missing link (though not in the 
Darwinian sense) betwecn the colleges and the world 
outside, and said it brought students within an atmosphere 
of reality and enabled them to understand the conditions 
under which they would in after life be called upon 
to act. Dr. Glazebrook responded to the toast. He 
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spoke of the importance of mutual help among students, 
and of the need for close co-operation among them. 
One of the causes of the prosperity of the Institu- 
tion was, he said, the mutual respect existing 
between the students and their seniors. Prof. S. P. 
Thompson was also down to respond, but a telegram 
was received regretting his inability to attend. The next 
toast on the list afforded Dr. C. V. Drysdale an opportunity 
for once again airing his views on the decline of the 
British electrical industry, and in giving “The Students’ 
Section” he cast a general gloom over his hearers by 
frankly telling them that the prospects before them were 
not very bright and that he saw no signs of any improve- 
ment. The technical skill of British engineers was admitted 
and much sought after, but commercial ability was lacking. 
He hoped the students would pay more attention to the 
economic side of the industry. The chairman, in replying, 
followed in a similar strain and said that the students 
had been thinking seriously upon the matter, and their 
difficulty of getting on had been pressing heavily upon 
them. It was left to Mr. B. A. Tubini to revive the 
drooping spirits of the students with a speech that 
had a hopeful and buoyant tone about it. Let 
the authorities discuss such questions among them- 
selves, said he in toasting “ The Colleges" and we 
students will go on doing our best. He said students 
required encouragement in life, and Dr. Drysdale’s remarks 
were not likely to be helpful to them. They should be 
told how it was that other countries beat us commercially. 
But, said he, we will make the best of what we have got. 
He asked students to cultivate association among them- 
selves, and to take an interest in public affairs which 
uffected their industry. Mr. К. Hammond replied to the 
toast in a very humorous speech, which, despite the hearty 
laughter which punctuated it, contained some sage advice 
which apparently did not fail to make an impression. If 
all believed what Dr. Drysdale had said, he thought they 
would change their vocation and drive motor omnibuses. 
He advised the students to “think straight," to look ahead 
a little, to conserve their health, and to take whatever 
chance they could get of travelling. Mr. Moss proposed 
the toast of The Visitors," and mentioned that a scheme 
was being formulated whereby the students would visit 
Switzerland in the summer. Mr. W. M. Mordey, in 
replying, made an effective defence of the English 
engineer, and deprecated the making of comparisons 
between English and foreign engineers, which were unneces- 
sarily disparaging to Englishmen. He denied that this 
country was not making progress in electrical engineering, 
and pointed out that in the 20 principal towns of Germany 
which were electrically lighted the output in units per 
inhabitant was about half that of English towns, while the 
price per unit was twice as much. In America, there was 
far more gas lighting in the large towns than in England. 
The value of shares of electricity supply and tramway 
undertakings in America was on the average far below 
par, while in this country it was above par. They 
had gone ahead too quickly in America, and on 
incomplete knowledge, with the result that they 
were paying heavily for their experience. He also 
touched upon the low salaries paid to highly-trained 
German engineers, and said that our men were more 
practical-minded and better able to make the best of had 
circumstances than were the German. He said that one of 
our admirable qualities was a divine discontent, but than 
Mr. Mordey should know that no body of Englishmen can 
meot, or even dine together, without a grumble being heard. 
The intervals between the speeches were filled with songs 
contributed by the students, and a most enjoyable evening 


was spent. 
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THE GRAVESEND ELECTRICITY WORKS. 


These works commenced to give a supply in October, 
1902, and have been extended at intervals as the load has 
increased. On Wednesday last the more recent extensions 
were formally inaugurated by the Mayor (George Matthews 
Arnold, Esq. J.P, D.L.). We do not propose here to 
give a full description of the works, or even of all tho 
extensions to the plant which have been made since thc 
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station was first opened. The equipment at Gravesend is 
arranged for a supply on the three-wire system, and these 
cquipments are now found in the majority of the smaller 
towns. The feature of the Gravesend undertaking is that, 
although owned by the municipality, it is worked on thorough 
business lines and is remunerative. Both the chairman of 
the Electricity Committee (Mr. A. E. Enfield, J.P.) and the 
electrical engineer (Mr. F. G. McInnes) are to be con- 
gratulated on this result. The committee recognised that 
it would be economical to supply electricity outside the 
borough, and the Corporation obtained in 1905 a pro- 
visional order for the urban distriet of Northfleet, which 
has an area over three times as large as Gravesend. 
There will be a great advantage to both the districts 
from the combined supply which can be given ata rate 
which would not be remunerative if two stations were to 
be erected. The business policy of the committee is 
shown by the low charge made for electrical energy for 
motors. The supply for this purpose is charged at 1d. 
per unit between the hours of 10 p.m. one day and 5 p.m. 
the next during the winter months and between 10 p.m. one 
day and 6 p.m. the next in thesummer months. When the 
power load extends over the lighting peak 5d. per unit is 
charged. In order to differentiate, two meters are used, 
one to record the units charged at 5d. and the other to 
record the 1d. units. The result is that, while Gravesend is 
not a manufacturing district, alarge number of small motors 
have been installed, which are supplied without appreciably 
increasing the maximum load on the station. Another 
successful method of increasing the load has been the 
supply of arc lamps for outside shop-lighting at an inclusive 
charge of 14. per hour. For this the lamps are lent to tho 
consumer, and are cleaned, carboned, and maintained by 
the Corporation. The lamps in question take about 250 
watts, so that this is equivalent to, say, 3d. per unit for 
electricity and 1d. per unit for maintenance. The lamps 
are supplied through hour meters, and the consumer kno ws 
exactly what his bill is going to be. The scheme has been 
so much appreciated that between 200 and 300 of these are 
lamps are now in use, which materially improve the appear- 
ance of the town at night. Where more light is needed 
flame ares can be obtained for a charge of 2d. per hour. 
This scheme has served to keep electricity well to the front 
in the competition with gas. 
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this сап be seen from Fig. 2, while Fig. 1 shows the outside 
appearance of the works. The refuse destructor, together 
with the Babcock-Wilcox boilers, are the original part of the 
steam-raising plant, while the two Lancashire boilers, by 
Messrs. Galloway, Limited, have been added since. While 
the refuse destructor is doing useful work in the cremation of 
the ashbin refuse, the heat obtained is not giving sufficient 
steam to materially affect the coal bill. The station is 
near the canal, from which the coal is easily obtainable. 
In the engine-room the three units originally installed were 
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of 200 kw. each, with Alley- Maclellan engines driving 
Lancashire dynamos. The first extension consisted of a 
100-kw. Belliss-We-tinghouse set, which was erected in 
1903. The last machine, which is now carrying the bulk 
of the load on the station, is seen in the foreground in 
Fig. 3. "This generating set consists of a 500-h.p. vertical 
triple-expansion double-acting engine, by Messrs. Belliss 
and Morcom, Limited, coupled tandem to two 150-kw. to 
180-kw. multipolar dynamos, the speed being 375 r.p.m. 
The provision of two dynamos will enable this one engine 


Ето. 1.—View of the Gravesend Electricity Works. 


to accomplish all the running for the most part of the day, 
one dynamo on lighting, and the other on traction bars, work- 
ing in parallel with the aceumulators through the reversible 
booster. This set, when tested recently, gave a combined 
efficiency of 86:5 per cent. at full load, the steam consump- 
tion being 22'7lb. per kilowatt-hour at full load and 24-3lb. 
per kilowatt at half load. The dynamos are of the General 
Electric Company's make, and are fitted with commutating 
poles, which give sparkless running under varying loads 
with a fixed lead for the brushes. These two machines 


Coming now to the station, the general arrangement of | are strictly interchangeable, so that in the event of a 


mishap to either the set cau still run at half load by 
coupling up the sound machine on to the engine. All of 
the above dynamos are compound wound, the series coils 
being designed to give a voltage of from 500 at no load 
to 560 at full load, suitable arrangements being made to 
enable the series coils to be cut out when required to run 
аз shunt machines on the lighting bars. 

The Gravesend and Northfleet electric tramways are 
supplied from the station, and onc of the most useful 
pieces of plant added by Mr. McInnes is the Highfield 
automatic booster, which is par near tho 100-kw. set. 
This booster was supplied by the Chloride Electrical 
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water from the canal by means of an electrically-driven 
centrifugal pump. The inclined pipes seen in Fig. 3 wero 
added to prevent water from the ejector getting into the 
engine cylinders. They form an inverted U, which gives 
safety although it introduces a considerable length of pipe 
between the exhaust port and the condenser. For the new 
plant an elevated barometric jet condenser has been 
installed, capable of maintaining a vacuum within 4in. of 
the barometer, with injection water at 65deg. F. when con- 
densing 16,000lb. of steam per hour. Water is supplied 
from a well 180ft. deep by a centrifugal motor-driven 
pump. The air-pump is of the two-throw vertical dry 
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Fia. 2. - Flock Plan of the Gravesend Electricity Works. 


Storage Company, and consists of the usual reversible 
booster, motor, and exciter. At the time of our visit to 
the station this booster was running, and it enable the 
traction supply to be given from one of the Witton 
‘ivnamos, which could not otherwise have been done. 
lhe automatic discharge from the battery when the load 
rose and the charging of the battery as the tramways 
required less power was being effectively accomplished. 
The General Electric Company have also supplied the 
new 12-kw. balancer placed near the new switchboard in 
Fig. 1, which is capable of dealing with 100 amperes 
oat of-balance current. The condensing arrangements for 
the engines are somewhat varied. lor the older sets 
Ledward ejector condensers are used, and are supplied with 


slide valve-type cylinders, 114in. diameter and 10in. stroke, 
and geared to a variable-speed motor. This plant was 
supplied and erected by the Mirrlees Watson Company, 
Limited. 

The original switch gallery at one end of the station 
was not capable of extension, and in consequence a new 
switchboard has been commenced along t^e south side of 
the engine. room. Owing to the width available, 16 has been 
found necessary to build this switehboard into the bays 
of the cngine-house wall. The back of the switehboardq 
are accessible from a roofed-in extension of the building. 
This switchboard (Fig. 4) erected by Messrs. Siemens Bros, 
limited, consists of three bavs. No. 1 bay has traction 
panels with fecder switches, circuit breakers, ammeters, 
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voltmeter, booster, change-over switch, wattmeters, Board | been made for a fourth bay, which will give ample room 
of Trade leakage, and earth -current ammeters, etc. | for any additional dynamos which may become necessary 
No. 2 bay : reversible booster panel with circuit breakers, | in future years. Below the switchboard is a cable 
ampere and volt meters, change-over switch, starting chamber, in which the rheostats are placed, these being 


Ка. 35. – The Engine Room at Gravesend. 


switch, diverter ; also balancer panel with starting switch, | operated by handles passing through the switchboard 
ammeters, Kelvin and White’s electrostatic voltmeters, | floor. 

pilot voltmeter switches, balancer switches, and fuses, etc. It will be gathered from the above that while the tramway 
No. 3 bay: three dynamo panels, with space for two addi- load is supplied from the new switchboard, the lighting 
tional ones ; each panel has wattmeter, change-over switches | feeders are still connected to the old switchboard, which 


Fio 4 —The New Siemens Switchboard at Gravesend. 


to couple dynamos to either lighting or traction bars, | was supplied by Messrs. Brook, Hirst, and Co. Three 
ampere-meters, and overload and reverse cut-outs. With | omnibus bars serve to connect these two switchboards. 

the exception of the electrostatic voltmeters, the ammeters The growth of the undertaking commercially can be 
and voltmeters are of Messrs. Elliott Bros.’ moving-coil | gathered from the following comparative returns. After 
type. In the design of the switehboard provision has paying all capital charges there was a surplus of £47 for 


the year ending March 31, 1905, and of £786 for the 
following year. 


| | 

| Number of 
- n Units enn, Gross profit Number of, 50-watt 
Were e ene or lus. ворка: lamps 

| | connected. 
Marzh 31, 1904 590,774 £5993 Loss, 2703 140 10, 580 
March 31, 1905 720,660 £7,346 Profit, £2,950 198 13,243 
March 31. 1906 755,020 £7,999 Profit. £3,760 250 | 17,236 
To The. 31, 1906611,019 — | — | 511 19,526 


We have to thank Mr. McInnes for kindly showing us 
the station, and congratulate him on the engineering of 
the extension work we then saw. 


THE BRITISH THOMSON-HOUSTON COMPANY'S 
PETROL - ELECTRIC SYSTEM FOR COM- 
MERCIAL VEHICLES. 


Iu order to meet the demand for an improved form of 
5 device for heavy commercial vehicles, the 
British Thomson-Houston Company, Limited, Rugby, have 
developed a petrol-electric method of transmission which is 
both reliable and sufficiently substantial to withstand the 
strains incident to continuous service and rough usage to 
which these vehicles are subjected, and which at the same 
time provides the simplest form of control yet devised. 
During the past few years various petrol-electric systems 
have been introduced. These may be roughly classified 
as follows: (1) those which start and accelerate electrically, 
after which the electrical equipment is disconnected and 
the drive is taken up by a clutch connecting the engine 
mechanically to the road wheels; (^) those employing 
accumulators which supply electrical energy to a dyna- 
motor whose functions assist the engine in starting and 
in climbing grades, the accumulators being replenished 
frum the dynamotor when the vehicle is standing, or 
running on the level; (c) those which drive entirely 
electrically. 

It is claimed for the first method (a) that a more efficient 
drive is obtained at full speed, and that since the electrical 
ejuipment is only used for starting and accelerating, the 
complete equipment can be made comparatively smaller and 
lighter. These claims, however, are not borne out in 
practice, since to obtain a direct drive it is necessary to 
introduce a bevel and differential gear with the requisite 
Hexible couplings, ete., the combined losses of which, after 
the vehicle has been in service some time, will offset any 
gain in efficiency due to the elimination of the relatively 
-mall electrical losses obtained by disconnecting the elec- 
trical portion of the equipment at full speed, and which at 
full speed are at a minimum. Further, it is not practicable 
to limit the output of the electrical equipment to starting 
and acceleration duties only, since occasions will arise 
where hills of considerable length must be negotiated, the 
gradient of which must prove too severe for the direct 
drive, and which, therefore, must be climbed entirely 
through the electrical transmission. Since such grades 
represent the duty requiring the maximum capacity of the 
electrical equipment, it follows that, in order to avoid over- 
heating, the electrical equipment must be made as large 
and heavy as would be necessary were it called upon to 
propel the vehicle during the whole of the working period. 

It may be stated generally that in large cities, as, for 
example, London, the grades encountered are compara- 
tively small, and can be surmounted with the direct drive, 
but for this class of service, where traffic is always con- 
gestel, and where constant stops and starts are necessary, 
there is no real advantage in employing a direct drive in 
order to limit the duty of the electrical equipment, since 
the former cannot be used for any length of time owing to 
traffic conditions necessitating frequent stops and changes 
in speed. The simplicity of the control is also sacrificed 
hy the introduction cf a clutch, with its attendant main- 
tenance and other objectionable features. 

With regard to the second system (b), in which accumu- 
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lators are used to assist the engine, experience has demon- 
strated that accumulators used for operating road vehicles 
are both costly and troublesome to maintain, even when 
used in connection with relatively light pleasure vehicles, 
and, therefore, cannot fail to prove unsatisfactory when 
applied to heavy commercial vehicles with the hard service, 
excessive vibration, and rough usage to which they would 
necessarily be subjected. 

There remains the third system (c), in which the trans- 
mission is entirely electrical. This system enables the 
simplicity and flexibility of the electric control to be used 
to full advantage, and allows the engine, dynamo, and 
motors to be located with respect to the chassis in the most 
convenient and accessible positions, since the conditions 
imposed by the necessity of alignment of the various parts 
involved by a direct drive from the engine do not exist. . 
Furthermore, by the use of a double-motor equipment 
differential gears are eliminated, and the two motors pro- 
vide a ready means of series-parallel control, thus'avoiding 
the use of the more complicated double -commutator 
machines. In the unlikely event of a mishap to one of the 
motors the vehicle can proceed at half speed on the remain- 
ing motor. These and other important advantages have 
led the British Thomson-Houston Company, Limited, to 
adopt this method of drive in their system, of which the 
following is a description. 

The B.T.H. petrol-electric system consists briefly of a 
dynamo driven by a petrol engine, the whole of the engine 
power being converted by the dynamo into electrical 
energy, which is transmitted through a controller to two 


Fio, 1.— B. T. H. Motor Bus Generator. 


motors driving the road wheels. The dynamo is coupled 
direct to the engine, the armature replacing the tlywheel. 
In order to ensure rigid alignment, the dynamo frame is 
bolted to an extension of the engine crank chamber case, 
the whole forming a compact unit. 'Two motors are pro- 
vided, each driving a road wheel independently, the 
differential gear thus being eliminated. 

The dynamo (Fig. 1) is of the B.T.H. patent automatic 
regulating type, designed to maintain a constant load at a 
constant speed of the engine irrespective of the varying load 
demands of the vehicle. In other words, the product of 
volts and amperes output is at all times a constant, for as 
the amperes load demand increases—viz., when the vehicle 
is climbing a grade—the volts correspondingly decrease in 
such a manner that the load, and, therefore, the speed, of 
the engine remains unaltered. This result is obtained 
entirely automatically by a suitable arrangement and design 
of the dynamo windings, and without the use of moving 
contacts. The dynamo is designed to be coupled to a 
30/40-h.p. engine ; it is nominally rated 15 kw., 850 r.p.m., 
130/65 volts, hut is capable of withstanding heavy over- 
loads. It is enclosed with removable aluminium covers, 
which completely protect it from dirt and water. Each 
motor (Fig. 2) is rated 7} kw., constant input 130/65 volts, 
1,400 500 r.p.m. They are series wound, and are totally 
enclosed with removable aluminium covers. Exhaustive 
tests have fully demonstrated that they are capable of pro- 
pelling a fully-loaded vehicle, having a gross weight of 
seven tons, up grades exceeding 14 per cent. without 
injurious heating or sparking. | 

The B.T.H. patented system of control is extremely simple 
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and reliable. To the right of the driver is mounted (in the 
position usually occupied by the change-speed lever on a 
gear-driven vehicle) the ** operating box " (Fig. 5), which is 
coupled through a chain to the controller proper(Fig.4). The 
latter is located in a convenient position close to the motors 
and generator, thus reducing the length of the connecting 
cables to a minimum. The controller provides the follow- 
ing motor connections: (1) speed forward, motor in series ; 
(2) speed forward, motors in parallel; an “off” position ; 
reverse, motors in series In the ‘operating box ” is 
mounted a small resistance and control switch, which is 
connected in circuit with the generator field. A foot pedal 
is arranged to be coupled to both the engine governor and 
to the control switch in such a manner that, when the 
pedal is fully depressed, the engine is governed to run at 
400 r.p.m., and at the same time the switch is moved to 
insert the resistance in the generator field, which is 
sufficient to reduce the main volts to practically zero. No 
current, therefore, flows through the motors and the 
vehicle is stopped. On releasing the pedal the first move- 
ment cuts the resistance out of the generator field, causing 
sufficient current to flow to the motors to start the vehicle, 
which will continue to run slowly, the engine remainin 

governed at 400 r.p.m. On entirely releasing the nada 
the governor is“ held up,” allowing the engine speed to at 
once increase to its normal 850 r.p.m., and the vehicle will 
accelerate to its full speed. The engine speed is prevented 
from exceeding 850 r.p.m. by the restraining influence of 
the generator, which exerts for all conditions of load a 
limited but definite load demand. In order that the 
electric motors may exert the necessary additional torque 


Fic. 2 —Electric Motor for B, T. B. Petrol-Electric System. 


iu ascending a grade, they will require an inereased current ; 
the generator automatically supplies this increase of current, 
but at a proportionally lower voltage ; thus the torque load 
on the engine, and, therefore, its speed, remains unaffected 
whatever the grade may be, and this is brought about 
without any hand regulation on the part of the driver. It 
should be observed that in this method of control no main 
resistances are used to regulate the vehicle speed; there is, 
therefore, no energy wasted in such resistances. The field 
resistance mentioned is quite small, and under no condition 
absorbs more than } per cent. of the power of the engine, 
and during normal running is cut out of circuit altogether. 

An additional feature of the B.T.H. control is the 
stopping and restarting of the vehicle without operating 


the controller, and, therefore, without breaking the main | 


circuit, thereby eliminating any possibility of sparking at 
the controller contacts. The vehicle is started with the 
motors in parallel—z.v., with full-speed connection. 
controller is only operated for reversing and in climbing 
grades exceeding 5 per cent., when better results may be 
obtained by running on the first forward series position, 
but, on the other hand, no damage can occur to the equip- 
ment if the driver neglects to change the speed. A feature 
in the control which tends to fuel economy is the arrange- 
ment whereby the driver is obliged to reduce the speed of 
the engine to 400 r.p.m. when the vehicle is standing, thus 
preventing the practice of racing the engine with the 
vehicle stationary. In cases where it is necessary to travel 
for long distances at reduced but constant speeds, and it 
is not convenient to regulate by the foot pedal, a hand 
lever is provided which independently controls the engine 


The | 
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speed and allows the pedal to be released. Under 
certain circumstances, as, for example, when climbing 
steep grades, it is desirable to accelerate the engine 
speed for short periods in order to obtain the maximum 
power available. This is provided for by coupling the 
hand lever to the field switch in correct sequence in such 
a manner that, after the hand lever has been moved to a 
position corresponding to normal engine speed of, say, 
850 r.p.m., a further movement inserts a portion of the 


Fig. 5.—Operating Box with cover removed. 


field resistance, which changes the load demand of the 
generator and permitting the engine to increase in speed, 
delivering to the generator, and thus through the motors 
to the road wheels, its maximum available horse-power. 
By this means full advantage can be taken of the additional 
horse-power that may be obtained by running the petrol 
engine for short periods above normal speed. 

The question of rapid and smooth acceleration of the 
future motor 'bus when a maximum speed limit is enforced, 
and where constant stops are necessary, is of the greatest 
importance, and may even have an important bearing on 
earning capacity—the loss of a few seconds while accele- 
rating after each stop, when the average service involves 
several hundred stops per day, may readily result in a loss 
of as much as one hour running time per day. The 
aeceleration possible with a clutch and gear box is neces- 


Fig. 4. —Series Parallel Controller. 


sarily indifferent, since, in order to avoid shock at starting, 
the cluteh must be slipped and engaged gradually, during 
which time the greater part of the engine power is trans- 
ferred into wasteful heat, resulting in depreciation of the 
clutch. ‘The full power is, therefore, not available on the 
road wheels for acceleration. Furthermore, quite an 
appreciable time is required in changing from one gear to 
the next, during which the vehicle is losing “ way,” and, in 
fact, the acceleration during this time is actually negative. 
The acceleration is, therefore, made up of a series of 
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~ leaps,” usually accompanied by severe shocks, the ave 
rate of acceleration being low, and the discomfort to the 
passengers considerably greater than if the acceleration 
were uniform but twice as rapid. The importance of this 
feature can hardly be exaggerated, and in the B.T.H. 
system the acceleration is both smooth and rapid. It is 
automatic, and does not depend on the skill of the 
driver, as is the case when a clutch and gear box are used. 
A driver who has been taught to steer can immediately 
drive a vehicle fitted with this system as ficiently and 
conomucally as one who has had long training and experience. 
On referring to the description of the control it will be 
secn that, in order to stop the vehicle, the dynamo volts are 
reduced to zero. Conversely, it follows that in restarting 
the volts start from zero and increase to their maximum in 
regular progression as the vehicle accelerates. This ensures 
ay rfectly smooth starting effort, and no shock сап result at 
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Fra. 5. —Acceleration Curve on a level ma adam road of a 23-h p. Omnibus fitted 
with the B. T. t. Petroi-Electric Equipment au f loaded to 6 tons gross. 


starting due to a careless or inexperienced driver releas- 
ing the too suddenly. "The action of releasing the 
starting foot pedal fully opens the engine throttle valve, 
and the engine at once attains its normal speed of, say, 
850 r.p.m. The dynamo load prevents the engine exceed- 
ing this s The latter is, therefore, developing its full 
power, which is converted by the dynamo and delivered to 
the motors in the correct proportion of volts and amperes 
corresponding to the ped. of the vehicle at that particular 
moment. As the vehicle continues to accelerate, this 
proportion continually varies automatically, the amperes 
decreasing and the volts increasing, the product of the two 
resulting in a constant quantity representing the full power 
of the engine. The engine is, therefore, developing ite full 
power 4 a constant speed during the whole of the acceleration 
priali, and the resultant rate of acceleration is limited 
solely by the power of the engine and not by the skill of 
the driver. As soon as the starting pedal is released the 
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Fis 6.—4Acceljeration Curve on a level macadam road of a 24-b.p. 
Change speed Gear Driven «molibus, loaded to 6 tons groes, 
showing jerks due to the changes in gearing. 


acceleration becomes automatic, and the maximum available 
power is delivered to the road wheels without any loss due 
to slipping of clutch or reduced engine speed. Reproduced 
berewith, as a comparison, are two acceleration curves 
(Figs. 5 and 6) taken from records made by a Boyer speed 
recorder on a vehicle fitted with the B.T H. system, and a 
vehicle of the same power fitted with the usual gear box 
aud clutch. Both vehicles were loaded to the same gross 
weight. They represent in both cases the results obtaincd 
by the average driver. 

The maintenance of the electrical equipment is practically 
limited to brush renewals, which form a very small item. 
The general maintenance of electrical machinery is well 
known to be small, and the design of these equipments has 
been carefully considered with а view to reducing main- 
tenance to a minimum. The smooth starting effort will 
effect a considerable saving in maintenance on tyres, chains, 
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is impossible to subject the engine to sudden shocks, and 
these, therefore, cannot result in broken crankshafts, as is 
often the case with the clutch and gear box drive. Other 
maintenance charges inherent to the gear-driven vehicle 
will be eliminated, such as repairs to the gear box 
differential, renewal of clutch leathers, etc., which will be 
fully appreciated by those who have had experience in 
operating gear-driven vehicles in public service. 

An extremely important feature of the B.T.H. system is 
the solution it offers of the noise problem. The dynamo 
and motors themselves are perfectly silent, and by the use 
of worm reduction gears the transmission may be rendered 
in ares so. There remains the noise from the engine, 
which is now reduced to an extent that renders it no 
longer objectionable. Length of service will not cause the 
dynamo, motors, or gears to become noisy, and vehicles 
fitted with this system cannot suffer in this respect, as 
is necessarily the case where any form of gear box is 
employed. 

Owing to the simplicity of the control, a considerable 
time is saved in training drivers. The physical strain in 
driving is very much less, and in consequence the drivers 
are able to devote more attention to the efficient operation 
of their vehicle. There should be no excuse for not 
stopping for the convenience of passengers, since restarting 
is a simply automatic operation, requiring no effort or 
exertion on the part of the driver beyond the release of 
a pedal. 

The efficiency of this equipment has been conclusively 
demonstrated by comparative tests with gear -driven 
vehicles. From the results of these teste it is claimed 
that a higher average speed can be maintained on a given 
route, with a given number of stops, and with less fuel 
consumption than a gear-driven vehicle of similar буро 
and of equal power and weight. This is due, in the first 
place, to a more efficiont transmission, and, secondly, to 
the absence of a definite relation between the engine speed 
and the speed of the vehicle which renders it possible 
when running on a good level road to run the engine at a 
comparatively low speed and yet maintain a comparatively 
high vehicle speed. 


BREAKDOWNS OF ELECTRICAL MACHINERY. 
BY LLEWELLYN FOSTER, M.LE.E. 


The following is an abstract of a peper read before the 
Manchester Section of Institution of Electrical Engineers 
on March 5. 


The author deals particularly with continuous-current 
machines, and divides breakdowns into four divisions : (1) 
Stationary parts carrying current. These include magnet 
coils, brush gear complete, and the terminals. (2) Stationary 
parts not carrying current. These include the bed-plate 
or frame generally, the bearings and brasses, pole-pieces 
and the pole-shoes. (3) Moving parts carrying current. 
These include the armature windings, commutator segments 
and lugs, and the binders, whether of wire cord or insulat- 
ing strip. (4) Moving parts not carrying current. Thesc 
include the shaft, the spider and core, the bush carrying 
the commutator, the end ring and “between segment" 
insulation of the commutator, the winding drums, the 
lubricating rings, and the pulley, coupling, or pinion. 
Some breakdowns are purely accidental, others inevitable, 
but the majority of failures are preventable, in the author's 
opinion, and he trusts some practical remedies may follow 
his remarks. Е 


Magnet Coils. —Failures have been caused by the expan- 
sion and contraction that takes place; by the relative 
movement oí the formed winding on the pole-piece; by 
insufficient insulation between the shunt and series wind- 
ings; by the breaking off of the leading-in wire; by the 
loosening and breaking away of connections between coil 
aud coil; by the collection of oil and conducting dust, often 
due to difficulty in clearing such away on some machines, 
resulting in a breakdown of insulation between the con- 
ducting parts and the frame.  Failures are also caused in 
insulation by insufticient ventilation of the various layers, 


and transmission gear generally. In the B. T. II. system it | aud by the inductive effect of abruptly opening the shunt 
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circuit, due more often than not to the faulty arrangement 
of the starting switches and its connections. 

The Brush Gear. —The huge type of carbon brush-holder 
causes failures if a suitable stop is not fitted, owing to the 
metal part of the holder touching the commutator with 
the brush wearing away or falling out, while in the box 
type of carbon brush-holder trouble is often caused by the 
brushes not maintaining proper contact with the com- 
mutator. This, of course, results in sparking and flashing 
over the insulation between the brush spindle and frame, 
or spindle and rocker bar often breaks down due to neglect 
in keeping these parts clean, though this is not easy to do 
on s' me types of machines. Insulation is often cut down. 
The insulating material used should be proof against grease, 
oil, heat, deterioration, ete. Brush leads should be fixed 
out of harm's way ; often they are carelessly fixed and 
cause trouble. 

Terminals should have durable insulating bushes and 
be accessible for inspection, and care taken in their design 
to prevent the slacking back and loosening of set screws, 
thus letting wires—more especially shunt wires—loose from 
their connections. Many failures are traced to lack of care 
on these points. 

Bed-plate or Frame.—Suitable inspection holes for clean- 
ing and other purposes should be provided in the driving 
end cover plates. By this means many failures on the back 
ends of armatures would be prevented. 

The Bearing and Drasses.—Many serious failures are due 
to bad design and neglect of these parts. Set screws work- 
ing loose have allowed the brass to turn over, interrupting 
the lubrication and causing overheating of the bearing. 
Failures are also caused by neglect in allowing the brasses 
to wear down sufficiently to touch the binder. A great 
number of breakdowns are due to oil throwing, few 
machines being free from this defect. It is very serious, 
and makers should tackle the subject in a proper manner. 

Pole-Preces and Pole-Shoes.—Several breakdowns on arma- 
tures have been caused by the working loose of the bolts 
or set screws intended to hold these in position, and some 
better method than the one generally adopted is required. 
The author hopes the discussion will bring some practical 
suggestions. 

rials? Winding.—Failures are caused by the dete- 
rioration of the insulating material on the winding, which 
is subjected to movements resulting from expansion and 
contraction, from centrifugal action, and from internal 
heating due to lack of efficient ventilation. The failure of 
armature end connections is a frequent one, and merits 
very special attention. Vibration on an armature due to 
imperfect balance is also a frequent cause of failure. Also 
bad workmanship, and the author would like to see more 
severe tests put on the insulation between coils than is 
usually applied. The author criticises the assertion that 
former-wound coils are easily repaired, and says that, in 
his experience, it has been almost an impossibility to renew 
burnt-out coils, owing to the varnish or insulating medium 
binding so hard on the formed windings in the slots that 
the insulation is damaged on those coils, that of necessity 
have to be lifted out to effect the repair, and a rewind is 
rendered necessary. 

The Commutator Segments and Lugs.—F¥ailures here are 
due to expansion and contraction, bending of the shaft, 
bad soldered connections. Solid commutators—i.v., those 
without spokes—are in many cases preferable, as they go 
far to eliminate the failures due to copper and carbon dust 
being drawn into the end winding and the back of the 
commutator. 

The Binders.—General failure is due to neglect in keep- 
ing a sufficient clearance between them and the pole-faces, 
though there are often unaccountable failures. Wedge- 
shaped insulating strips are now very frequently used, 
but the author thinks they should be supplemented by 
binders, as he has found cases where they have come out 
and. caused damage to the winding. The author dis- 
courages the use of whipcord binders. His other remarks 
referred to metal binders. 

Shafts.— Very little care is taken to avoid abrupt changes 
of section, sharp corners, and screw threads. Shafts have 
failed for want of a reasonable fillet where changes in 


diameter occur, and in many other ways manufacturers 
were unaccountably lax. Shafts nowadays are made 
stiffer, and this is as it should be. The author deprecates 
the tendency to discard spiders in favour of keying the 
core plates directly on the shaft, which lends itself to the 
objection that it is practically impossible to renew the shaft 
in case of wear or fracture without stripping off the 
windings. 

The Spider anl Соте. Everything depends upon the 
accurate fitting of the driving keys, otherwise failure on 
the windings ensues. Breakdowns are often caused by 
insufticient slot insulation, more particularly at either end 
of the core, where often enough it is not carried out far 
enough. Trough insulation should always be used—relying 
on the tapeing of former- wound armature coils is a 
mistake, and has led to frequent failure. 

The Bush carrying the Commutator.—The method employed 
for driving this is often inadequate, and it is preferable to 
keep the bush quite clear of the shaft altogether, attaching 
it in some suitable way to the spider, end drum, or core 
plate. 

The End Ring and ©“ Between Segment” Insulation —The 
author fears that he is here treading on very controversial 
ground. He discusses "natural" and “built-up” mica. 
He finds that a very large majority of failures of insulation 
on commutators is directly traceable to mica which has 
been improperly “built up.” What exactly happens is 
hard to say, but in many pieces of damaged “built-up " 
mica examined by the author the “sticking medium " has 
worked out or been destroyed by oil, and carbon or copper 
dust has worked in, to ultimately cause a short-circuit. 
There is room for a new insulating material which would 
be impervious to oil and dust, and be unaffected by heat, 
would always present a hard, smooth surface, and would 


wear down equally with the copper segments. The matter 


is serious. 

The Winding Drums.—With regard to these there is a 
tendency to cut down the necessary insulation, particularly 
at and over the edges, resulting in failures. 

Lubricating Rings.—Failures here are mainly due to 
neglect, but on one or two occasions rings appear to have 
worn the shaft away very considerably. Also there is a 
tendency to use light rings, leading to damage to bearings, 
owing to the quantity of oil raised being insufficient for 
effective lubrication. 

Pulley Coupling or Pinion.—There is not much fear of 
failure in pulleys and pinions if securely fixed to the shaft; 
but in connection with half couplings used on reversible 
motors for elevators, etc., many fractured armature con- 
ductors have been caused by the coupling key having 
become slaek—in some instances the tendency to work 
loose is aggravated by the fact that the brake blocks act on 
the rim of the coupling. The author then goes on to 
describe some miscellaneous failures, such as are due to 
unsatisfactory conditions, as, for instance, in case of coal- 
cutter motors, etc., and concludes by giving some interest- 
ing statistics, for which he is obliged to Mr. Michael 
Longridge. Taking figures over the last few years of 
an ever-increasing number of machines, it is found 
that one machine in every ten per annum breaks 
down from one cause or another, the average for motors 
being about one in every nine, and dynamos one in 
every thirteen. Taken over the same period, it is found 
that for every 100 breakdowns the percentages in which 
the various parts apparently gave way are: armatures 
(electrical parts only), 58 per cent.; magnet coils, 11 per 
cent.; commutators and brush gear, 18 per cent.; miscel- 
laneous, including mechanical parts of armature binders, 
bearings and brasses, etc., terminals, etc., 15 per cent.; and 
the causes may be roughly classified as follows: accident, 
12 per cent.; dirt and neglect, 18 per cent.; age and 
deterioration, 22 per cent.; bad design and workmanship, 
18 per cent.; overloading, 5 per cent.; unascertained, 
25 per cent. (faulty starting switches and controllers pro- 
bably form a large portion of last-named). 

In a word about alternating-current machines the author 
deprecated the small amount of clearance allowed, and also 
pointed out they were bad offenders in oil throwing. In 
conclusion, he desired to thank Mr. Michael Longridge. 
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Discussion, 

Mr. T. L. Милкк (chairman) considered the paper a valuable 
ene and most opportune. He quite agreed that the majority of 
failures were quite preventable. He emphasised the point 
which Mr. Foster made of failures due to the faulty arrange- 
ment of starting switches, and considered this very important, 
and that more attention should be paid to this detail; in fact, 
it was often of more importance that there should be a good 
starting switch than a good motor. However good the motor 
Was, it was useless with a bad starting switch, yet very often 
people purchased splendid. machines and yet thought that any 
Missy switch would do for starting it. He considered that 
terminals in many cases might be spaced better and put in more 
eonventent places. The difficulties due. to oil throwing he 
һәи Пи could be got over if sufficient care were taken. He was 
slad Mr. Foster had drummed into manufacturers the necessity 
for tiking mere care in regard to the shafts, and in this con- 
nection he mentioned that very few electrical engineers had any 
мез ef the great. stresses on the shaft in direet-coupled gas- 
engine generators, He had found that it was necessary to 
design the shaft much larger than would be the case in ordinary 
prse исе. He concluded his remarks by pointing out that the 
statistics at Che end of the paper pointed out many morals to 
the manutacturer. 


Mr. S. J. Woatsos thought the paper was of the greatest 
Interest, especially to the Manchester Section, where so many 
motor manufacturers and users abound. He was very surprised 
te nnd that in the statistics only 5 per cent. of failures were 
put down as due to overloading. His experience of some motor 
users led him to believe that this would be a frequent cause of 
breakdown. Speaking in regard to the question of dirt and 
neglect, he thought a little more attention would get rid of a 
lange percentage of the failures put down. He himself had a 
lot of inotors eut on the hire system, and he found that with a 
regular inspection of once every 10 days most of the small 
troubles disappeared. He wished to ask Mr. Foster why he 
put down failures of motors as one in nine and dynamos as one 
in ten. In reward to the end ring insulation with ** built-up " 
mica, he had found trouble due to small holes appearing in the 
various layers. In regard to shaft breakages, he thought that 
these must be contined to machines of the early days. He 
hiinsclf had not. come across a сазе of a modern motor shaft 
breaking, He disagreed with Mr. Foster on the question. of 
wedzzesiaped insulating strips, which he thought were quite 
zb f properly titted. In regard to the failures due to 
midductive effect, he thought that these could be stopped 
entirely by simple precautions, and suggested the use of some- 
thing similar to a lightning arrester placed between the armature 
and earth. 


Mr. Mienen. Lodc:IIAE, the well-known expert in boiler 
mesurancee, speaking as a guest, confirmed from experience all 
thet Mr. Foster had said. Most of their knowledge came froin 
mistakes, and Mr. Foster's experience had cost a lot in hard 
cash. He was not an electrical engineer, and would prefer to 
turn to the statistics at the end of the paper. He thought 
thet, considering the perishable materials which were employed 
in the construction of electrical machinery, the results were 
Warvellous, and he wondered at machines lasting so long. The 
Industry ought to be congratulated on the fact that, considering 
the want of technical knowledge of the user in a vast number 
ef cases, and the bad surroundings in so many instance, only 
18 per cent. of failures were recorded through dirt and neglect. 
He had attended that evening in order to hear from the makers 
their remarks with regard to the failures and to hear their 
єурепепсех recounted, 

Мт. Peek said that Mr. Foster's troubles were old acquaint- 
ances of his, but they had not visited him now for a long time. 
In rezurd to end riug and between segment insulation, it was 
probably true that natural mica was better than“ built-up” 
ш.га, but for large machines the cost rendered its use impossible. 
It natural mica were used, he thought that it ought to be split 
atter being punched. In regard to “ built- -up" mica, he thought 
that the innunum amount of binder or sticking material should 
Þe used. [n the best ** built-up " mica, the trouble occurred in 
pitting due to oil on the commutator. There was no trouble 
o: herwise. 

Mr. Eustace Tuomas, whose remarks were listened to with 
rent interest, said his firm were not now manufacturing motors, 
bat undertook a lot of repair work; he was, therefore, not tied, 
and conid give his experience with more freedom than the motor 
Manufseturers. His experience was that most of the failures 
were due to bad design, or, he should say, rather forced bad 
d. ien. This was mainly due to fierce competition. The tem- 
perature limits were raised by one manufacturer, another 
flowed suit. and so оп. The consequence was that the same 
motor Was new rated at a much higher value than formerly. 
Tris led to high temperatures, resulting in the baking of the 
mulation and consequent breakdowns, in spite of the fact 
thet probably better insulation was now used. He thought a 
Anal peint should be made by consulting engineers and 
users of having a lowor temperature rise. Insurance did not 


always protect. from loss. The troubles due to breakdown 
were very annoying. At one time he thought that the 
best practice in motor. design was to provide ducts апа 
ventilating passages, but he had now come to the con- 
clusion that this was wrong, and that there should be no such 
passages. These all got choked with conducting dust and oil, 
with consequent troubles. He suggested that the proper way 
to ventilate was to have some fanning arrangement of the disc 
type at the end of the armature, which would draw air through 
over the surface of armature and return by way of the case. 
He considered that an enclosed motor with concentric cylinders 
would meet this case admirably. By such an arrangement an 
even temperature could be obtained. He found also that a 
large number of failures were due to bad workmanship, 
especially in micanite and trough insulation, owing to abrasion 
of ваше. Dealing with the question of oil, he thought that a 
great deal of the tronble was due to the quality used for 
lubricating purposes. He found, and was told by manufacturers, 
that the oil used contained both acid and moisture, and he cone 
sidered that à great. deal of trouble was caused on account. of 
this, Semi-deliquescent. salts were formed, and electrolysis 
was often apparent. Why not go to a little extra. cost and get 
oil as used for switches and transformers, which was guaranteed 
to be free from acid or moisture? He considered that the 
flinging of oil was easily preventable. Dealing with mien 
failures, he considered that the failure was not always due to 
oil, and, in respect to built-up mica, put forward the suggestion 
that the failures were something to do with the cementing со 
pound. He considered that very likely there were traces of 
acid left in the compound, and gave instances in support of this 
suggestion. He considered that large firms should employ 
chemists to analyse their compounds to ensure that no acids 
were present. Breakdowns also occurred with pure mica, and 
in these instances the mica was always found to be crumbly, 
so he suggested that selection of such material was an important 
point. 

Mr. Firte could not understand the present. craze for 
enclosed motors. In the old type, where the parts could be 
easily got at, there was more immunity from the troubles 
named, though this might be partly due to lower voltages being 
used. In regard to terminals, he would not allow bare metal. 
Why should not the connecting leads run through bushes and be 
spliced on taped. over all? He did not agree with the last 
speaker as to ventilating ducts. He thought that the reason 
there was trouble with the core plates where keyed directly on 
the shaft instead of on a spider, was due to the fact that they 
were driving from a smaller diameter. The idea of a drain for 
oil in an enclosed. motor was good. He thought that the pere 
centage of failures due to overload was understated. His 
opinion was that it was more like fifty than five. The blaime for 
most failures, however, really rested on the buyers who forced 
competition and resultant. bad work. When that rare and 
beautiful purchaser who would pay for a good thing came 
along matters would improve. With regard to Mr. Thomas's 
remarks on temperature rise, he asked the question whether 
that would be the best way of vetting a reliable motor, At all 
events, the rise in temperature should be obtained by the copper 
resistance and not by means of a thermometer. He, however, 
thought that the best way of getting a reliable motor was by 
specifying a large overload capacity. 

Mr. A. €. Corwack (National Boiler Insurance Company) 
mentioned that he had read a similar paper to Mr. Foster's in 
January, 1905, before the Institution of Mining Engineers, 
which was substantially in agreement with all that Mr. Foster 
has said. As to magnet coils, in addition to Mr. Foster's 
troubles, he had found failures due to their unsecured position 
at times. He had found that failures due to deterioration of 
materials were not now so troublesome. With regard to the 
inductive troubles, he did not think there was any necessity for 
any such arrangement as was proposed by Mr. Watson ; it was 
simply a matter of care in arranging connections, With regard 
to brush gear, he agreed with Mr. Foster, but also mentioned 
the desirability of finer adjustment of pressure of the brushes, 
which was an important point. He agreed with Mr. Foster's 
remarks as to the bed-plate and the desirability of inspection 
holes. He referred to failures caused by rats, mice, and insects, 
who generally paid the penalty. He deprecated the want of 
clearance on machines, especially in induction motors, and 
thought manufacturers might sacrifice a little efficiency to 
ensure an improvement in that direction. Referring to oil 
throwing, he was interested to hear Mr. Thomas's remarks on 
acids in oils and varnishes, and pointed out the inereased action 
which took place owing to oxidation. There was certainly room 
for a new material for armatures. Was nothing being done in 
regard to enamel armatures? He knew of a small one working 
successfully, and he thought there was a field for manufacturers 
in that direction. With regard to ** built-up" mica, he was 
convinced, as Mr. Thomas had suggested, that the troubles were 
largely due to the binding material. He thought he had found 
a remedy for this by using a compound having silicate of seda as 
a basis for sticking the layers toucther. He suggested the use 
of oil-resisting varnish for coils, ete. He had found trouble 
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with binders lying off, and had further trouble which he had 
diagnosed as due to sparks from statie discharge. He . 
а combination of strips and binders the best method. Нел 
glad to see the remarks concerning shafts, and was in Men 
with Mr. Foster as to w inding drums, and also with Mr. Thomas 
as to ventilating ducts. He considered. that neither. low 
temperature rise or a large overload capacity by themselves 
were sufficient to ensure а good motor, He always Specified 
both in combination, 

Mr. Craver considered that the paper was a serions charge 
against designers and consulting enginers. He thought, how- 
ever, that primarily the blame should be put on the man who 
wanted cheap motors. Failures had not gone up as price went 
down, and that said a good deal for the manufacturers. Enough 
was not made of insulation resistance. Low temperature rise 
did not of necessity mean a good machine, ах to get the same 
inore metal was used, with a consequent diminution of. insula- 
tion. With regard to inductive effect, he had placed an electro- 
static voltmeter between the ends of field coils on 500-volt 
machines with the armatures running at almost full load, and 
found a voltage as high as 10.000 volts, simply due to the vibra- 
tion of the flux in the armature slots —that is, an armature 
induced voltage. He instanced a case of how the efforts of a 
designer could be neutralised by the manufacturer substituting 
such things as taped instead of former-wound coils for the sake 
of cost, and then the wonder was why that machine had such a 
high temperature. He though that running the machines 
before dispatch would often get over the commutator troubles. 
Mr. Foster suggested there was room for a new insulating 
material which would wear at the same rate as the commutator. 
Might he go further, and point out that in that event there 
was no reason why they could not use a cheaper metal than 
copper, such as steel, if ample current density were allowed. 
Regarding oil, he thought that the majority of troubles were 
due to the presence of “acid, and not so much to moisture. 
People ought to pay attention to their oil. Ir. Firth 
wanted to know why people wanted enclosed motors. He (Mr. 
Cramp) could tell him. It was because manufacturers could 
not give them a sparkless motor, and, therefore, means must be 
taken to keep out dust, ete., which would soon settle on tlie 
commutator, causing sparking and possible damage in factories, 
such as napthaline, ete. He had found that totally enclosed 
motors were often misnomers, as he had found holes in the 
bottom, presumably to let out heat. Mr. Firth did not like to 
have bare terminals. He (Mr. Cramp) thought there should be 
no difticulty in arranging terminals to be absolutely safe. 

Dr. Воммах, as usual, was very much to the point. He put 
all the trouble down to desire for cheapness, and interspersed 
his remarks with some amusing anecdotes. 

Mr. Coorer thought that everyone who had a * dicky " motor 
would get it insured. Presumably he thought this reason 
accounted for the large number of failures. 

Mr. Foster, in reply, agreed with all the remarks concerning 
starters and oil throwing. Mr. Watson was surprised at small 
percentages of failure due to overload. He (Mr. Foster) thought 
that probably a good many of the unascertained might be due 
to that reason, but they had only put down the certain cases. 
Troubles on machines would certainly be prevented to a large 
degree if regular inspection took place like that spoken of һу 
Mr. Watson. The insurance company ought to send round 
every three or four months. In reply to Mr. Watson, he eer- 
tainly had found a good deal of trouble with wedge-shaped 
windings. In reply to Mr. Peck, he thought that on small 
machines expense should be no bar to using natural mica. 
lle was very interested in Mr. Thomas's remarks, and quite 
agreed with him that machines were over-rated and insulation 
baked. He thought the maximum allowable temperature rise 
should be 654. He also agreed with Mr. Thomas that ducts 
did get full of dust. Mr. Thomas's idea of circulating air round 
a machine he thought good, and might well be taken up. Oil 
certainly caused a lot of trouble on msulating materials, more 
especially when mixed with dust. He did not think Mr. Firth’s 
idea of the terminal connections could be carried out, as if so 
they would be unable to test. the insulation. of the motors 
without breaking the spliced connection. With terminals 
properly spaced there should be no trouble. He agreed with 
Mr. Firth that fractures on shafts were sometimes due to core 
plates driven directly on them. He also agreed with the taking 
of temperature by means of measuring the copper resistance. 
He agreed. with Mr. Cormack that there were now fewer 
charred magnet coils, and that there should be no trouble dne to 
inductive effect. He also agreed to the need for better adjust- 

ment of pressure of thebrushes. Refer ring to enamel armatures, 
a vood deal was to be said for flexible insulation of armature. 
He was not enough of a chemist to say whether silicate of soda 
as a basis for binding '* built-up ” mica was good or not. He was 
interested to hear of Mr. Cramp's experience of the voltage to 
be obtained on the shunt field coils. from armature induced 
voltage. He could assure Mr. Cooper that insurance com- 
panies did not take ** dieky " motors, and quite agreed with Dr. 
Bowman and other speakers that the desire for a cheap motor 
was à malu cause of trouble. 


CENTRAL-STATION SUPPLY ECONOMICS. 


Following is the discussion on Mr. A. M. Taylors 
paper on 7 Ceutral-Station Supply, Economics: Their 


Study, and what it promises in the way of Cheaper 
Supply,” recently read before the Birmingham Local 
Section of the Institation of Electrical Engineers. 


Mr. W. А, WIG NJOL ES (Grimsby), m a written communication, 
sud: Mi. Taylor has brought this matter forward in a very 
able and interesting manner, and while I do not agree with 
hin in all the details of his working, yet I un in substantial 
agrecinent with him in his general conclusions. His conclu- 
sion that the running charges in a moderate-sized station work 
out at from 2 to ' of Id. is corroborated hy the figures 
obtained in Grimsby from the working of quite a moderate-size d 
plant, and. in my opinion, shows that existing supply stations, 
although of small size, can offer very low rates for a supply of 
electrical energy if the load factor is suffici ently good. For a 
supply to, say, a flour mill. where the load is absolutely steady 
during the 24 hours, and the mill runs six days out of the 
seven, supply could be given at less than 4d. per unit, and 
handsome net profit would still be made, even if the works 


were of moderate size. This is assuming the power taken 
to drive the mill at about 800 h.p. As regards the 


details of the running costs, I think the cost of coal is 
taken at rather a high firure—in fact, Mr. Taylor states 
that he has purposely done this, and the steam per kilowatt 


hour, given as 251. when employing superheated steam and 
condensing, is very liberal. For a 500-kw. set 160lb. steam 


I think engine makers would guarantee 
21lb. with a moderate superheat. Iam glad to see that, in con- 
nection with the coal used, Mr. Taylor suggests making the 
Diagram Fig. 1 from the actual tests in the Works rather than 
building it up as he did in his previous paper. With regard to 
the wages, it appears to me that Mr. Taylor places too much to 
standing charges and not sufficient to running charges. I 
think that wages would work out at more than 705674. per 
unit if this includes the cost of cleaning boilers, which is 
certainly a running charge, as it depends almost entirely on the 
total amount of steam generated. Again, I think the cost of 
repairs chargeable to running charges is hardly sutficient. 

As regards the div ersity factor, сапти understand how anyone 
could suggest that the charge ascertained at the station should 
be divided by the diversity "factor to find the amount chargeable 
by a particular power consumer. Considering the power load 
only, the charge per unit is determined at the station for the 
average supply must be the average amount to be charged to all 
power consumers. It is of no consequence to the works if the 
power supplied is given to four different consumers, each taking 
their supply for an equal portion of the day, if their loads do 
not overlap and there are no periods when no supply is being 
given, or if опе consumer takes the whole quantity with the 
same maximum demand and the same load throughout the day. 

Mr. Taylor has made that point quite clear, but he still does not 
show the advantage from the diversity factor. If all power con- 
suners took themmaximum demandat thesamne time, the maximum 
demand on the station would be increased. and the rate of charge 
as ascertained at. the station augmented considerably, and conse- 
quently all power consumers would have to be charged at rates 
depending on their load factor, and the charges would have to be 
dealt with on the same lines as the charges to lighting consumers. 

Taking Mr. Taylor's examples of motors running with a load 
factor of 7:55 per cent., if it was not for the div ersity factor 
power would have to be supplied to these motors at lighting 
rates on account of the poor load factor, but, owing to the 
existence of the diversity factor, it is possible to give them а 
price based on a load. factor of 29 per cent. As regards а 
restricted hours’ supply, 1 have had. some years’ experience 
of this as an alternative to the ordinary rates, and find that 
it is suitable for certain trades, and at the present time there 
are over 500 h.p. in motors connected to the mains in Grimsby 
supplied. on this system. It is certainly not suitable in all 
сахех, and in towns liable to heavy fog such a system would 
have to be introduced very cautiously, The price fixed. should 
also be a minimum charge, so that very small motors could 
not get the full benefit of the system, as users of such motors 
can very well afford to pay the ordinary rates. In conclusion. 
1 cannot agree with Mr. Taylor that it would be at all 
desirable to put storage batteries in consumers’ premises. If 
storage batteries could be used efficiently, why not put them 
into sub-stations where they could receive careful attention, 

but. personally, IL very much doubt if storage in this manner 
would pay. 


pressure, 26in. vacuum, 


Mr. 8. E. КЕррЕх (Sheffield), in à written communication, 
said: J have read. Mr. Taylor's paper with special interest, 


but have nothing particular to communicate on this subject 
at present, beyond that E consider, in practice, there may be 
a considerable ditliculty in getting sub-stations on consumers’ 
premises to take the batteries of accumulators suggested. I 
have found it none too easy to induce large users to gran 
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the comparatively limited space and building accommodation 
needed for the static transformers on our own system. 
Since my previous. conununications with Mr. Taylor many 
hundreds of horse-power of motors have been added to my 
mans, and the figures for connections and average load go to 
show that the diversity of consumers’ demands is maintained at 
а huh figure. But I think the value of this factor would 
probably vary considerably in industrial towns with the nature 
ef the business in which they are engaged. Here there is, I 
consider, considerably more variety in the uses to which electric 
meters аге applied. than might be found in, say, a textile or 
mining district. 

Mr. W. W. Lackre (Glasgow), in a written communication, 
wid : I have read Mr. Taylor's paper with very much interest, 
and I am sure that the author deserves the most cordial thanks 
of all central-station engineers for this and other papers he has 
«ven on station costs. and methods of charging. Ender 
the heading * Repairs and Maintenance” Mr. Taylor 
ways that, after deducting certain items, ‘we have left for 
consideration. a proportion of repairs which may, perhaps. 
represent one-third of the total capital cost.“ T assume he 
means one-third of the total cost only for repairs and main- 
tenance. The whole object of the paper, I take it, is to show 
how we can hope to supply electrical energy at a lower figure 
by reducing (or cancelling, as Mr. Taylor puts it) the standing 
charges; for our running charges are now getting as low as 
we can reasonably expect. The method most municipalities 
are adopting is to reduce the capital by writing off deprecia- 
ton and sinking fund as largely as possible, and not by 
applying what profits there may be to the relief of local 
taxation or the subsidising in any way other municipal under- 
takings, ах is done in some English towns. By reducing the 
capital through writing off sinking fund and depreciation, our 
costs per kilowatt will be lowered, and, consequently, our 
standing costs will be lowered. In Glasgow our capital cost 
per kilowatt has been reduced from £131 in 1898 to £75 in 
1905, partly by writing off capital and partly by filling up our 
stations, and so reducing the cost per kilowatt for lind and 
buildings. The most important point, however, and the point 
en which I do not agree with Mr. Taylor, is where he says 
that à supply of electrical energy cannot be given to four motors 
for less than 1°714. per unit, or £18. 1s. 11d. per kilowatt of 
maximum demand. Не assumes a capital expenditure per 
kilowatt of £100, which is equal to an annual charge of £7. 10s. 
per kilowatt ; but where does he get the other fixed charge 
equal to ld., excluding dd. for running charges? Elsewhere he 
puts the running cost per kilowatt at £1, so that, instead of 
£7. 105. plus £7. 19s., it looks as if the figures should be 
£7. 10«. plus £1 plus 2,540 units at 25d., or a total of £11. 3s. 
for 2,540 units, which is equivalent to an average price of 1:05d. 
per umt. E need not point out that if the au cost was £50 
per kilowatt in place of £100, the above figure would be reduced 
te 77d. per unit. £15. 95. per kilowatt of maximum demand 
en the station plus 4d. per unit shows on the face of it that 
there is an error. somewhere. Power companies are to-day 
mo £5 per kilowatt plus 44. per unit, and a common rate 
is 565 hours’ use of the maximum demand at 6d. and 1d. per 
unit for all further quantity, which is only equivalent to £7. 12s. 
Mi kilowatt plus 1d. per unit, and this rate we know pays. 
Mr. Taylor must also, T think, make some allowance in his 
argument for figures for 4 24-hour day as well as a nine- 
hour day. In Glasgow, while our maximum demand on the 
station on the Friday before Christmas, 1905, was 16,000 kw., 
the sum of the maximum demands as recorded on the con- 
sumem demand indicators was 22.215 kw. I regret. that I do 
net see суе to eye with Mr. Taylor on ** non-interest paying and 
deal huels.” Any new load should bear some share of the 
interest. sinking fund, and depreciation of the plant required. 
Our American friends have encouraged and developed to an 
enormous extent the supply of electrical energy for lighting 
purposes. After 6.50 p.m. on to midnight and all-night lighting 
for the use of electric signs and for advertisement. lighting 
zenerally they find they can supply profitably at a low rate. In 
(Пахом we have a fair number of works that run night and day 
and a great many bakeries that commence work at midnight 
and stop at 8 a.m. This whole subject is, unfortunately, one that 
has to be dealt with by a mass of figures, and it is difticult to 
«niticise these in any lucid or convincing way. The fact is, it is 
net a matter of a low figure per unit, but the £ s. d. per kilo- 
watt per annum received for the supply which is the true 
criterion of economy. 

Mr. M. J. E. TiLNEV (South Kensington) in a written comi- 
munication, sud: J have read Mr. Taylor's paper with much 
interest, and think he has given us some very interesting and 
useful suggestions, but I cannot agreed with what one may call 
the foundation for the figures he gives for coal costs. To show 
what [ mean I have taken three stations at random from a 
group. not selecting them at all on account of results, but 
imply to illustrate three of the classes he deals with- namely, 
a station we will call No. 1 to illustrate a purely lighting station, 
another (No. 2) to illustrate a combined lighting and power 
etation, and a third (No. 3) to illustrate a combined traction 
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and lighting load. The plant capacity of the three is: No. 1, 
380 kw.; No. 2, 300 kw.; No. 3, 225 kw.; so that we might 
reasonably expeot far worse results than are given in 
the paper for much larger stations considered. No. 1 
station is a south country town a long way from the coal. 
fields, and pays 16s. for а coal of only a very little higher 
calorific alie than the slack quoted in the paper. The 
plant load factor as defined in the paper is only 9:4d., tho 
station load factor being 14:8, and the coal per unit generated 
is 5'21lb., this being the figure obtained for a whole year, 
including all stand-by losses. No. 2 station is in the north, near 
the coalfields, and pays 8s. 6d. for small coal, as 16 is called 
locally, which is of about the same value as the other. Tho 
plant load factor is 9:9, and the station load factor is 19°15. 
‘he coal per unit, on the same basis as for No. 1, is just over 
4:911. for the year. No. 3 is fairly near the Midland coalfields, 
and pays 8s. ld. for coal, which is again of about the same 
value. Its plant load factor is 25 per cent., its station load 
factor 257 per cent., and its coal 4:84lb. per unit. In the case 
of No. 1, with the exception. of a small. domestic machine, 
there are no motors on the mains. The motor connections 
of No. 2 are 60 per cent. of the total connections, and 
in the case of No. 3 the traction load, reduced to equivalent 
connections, forms 90 per cent. of the total connections. It, 
therefore, seems to methat the figure that Mr. Taylor gives of 8lb. 
to 121b. per unit is very much too high. 1 remember even in the 
days of 1899 that a station in London at which I was then 
working used to expect to get down to about. 5lb. for the year ; 
we were using Welsh coal, it is true, but the station was being 
worked under fairly difficult conditions, due to alterations, and 
the waste was awful. 1 know а great many people who will not 
agree with the method adopted, but to those who do agree with 
the author the explanation of the basis will be of very great 
value. Т am afraid, however, that the unequal value of tho 
units under the different headings will probably land some 
unwary person in trouble. 

Mr. J. Н. Вожрех (Poplar), in а written communication, 
said: I have read Mr. Taylor's paper with a certain degree of 
disappointment. From the title, one is naturally inclined to 
expect some interesting hints on central-station economy, but 
from the concluding paragraph of the paper, and a certain 
correspondence I have had with the writer, I find therein the 
sole point of the subject —viz., the advocacy of storage batteries 
on consumers’ premises --wliüch. promises nothing in the way of 
station economy, or, what is of equal interest to the electricity 
supply manager, a saving to the consumer. I entirely disagree 
with the statement that storage on consumers’ premises is the 
only known means of providing a load which could be made to, 
at all times, accommodate itself to the amount of spare capacity 
available from the other two classes of load. I cannot 
conceive of any possibility of prevailing upon consumers 
to charge their batteries at the precise time at which the 
plant load factor drops below the economic stage, which I 
venture to compute at 80 per cent. I have found at 
Poplar that this is a favourable load, and one that is easily 
attained with a well-balanced power and lighting load; 
granted that the economic load factor can be obtained without 
the introduction of storage batteries on consumers’ premises, 
any saving to be effected must be by utilising reserve plant at 
an equally favourable load, but to do this, the restriction must 
not only һе as to the hours overlapping, but also in the event of 
breakdown of plant. This restriction I cannot conceive to be 
acceptable to any consumer, no matter how accommodating he 
may be to the ideals of the station engineer. To iny mind the 
whole argument must be in the question, ** Сап we reasonably 
hope to find a class of consumer who is willing to accept supply 
only at such time as it is convenient for the undertakers to give 
it?” If so, then I for one am willing to consider the question 
of giving such a supply at a price equivalent to the value of the 
load obtained, which would certainly not be based on Mr. Taylor's 
system of calculation. And the return [ should expect from 
such an ideal consumer would be the actual running cost, plus 
capital charges for service connections, establishment charges, 
and the due proportion of the annual surplus required for 
reserve fund. The further benefit derived from improved station 
load factor would certainly be acceptable to the ratepayers or 
shareholders, as the case might be. However, I think the 
probability of obtaining this class of supply so remote that I do 
not think it is worth the time required to discuss it, but ! 
should like to remark brietly on one or two of the definitions 
used in the paper. 

Plant Load Factor. — As the station load factor is the index 
to the standing charges per Board of Trade unit, so is the plant 
load factor an index to the running costs, but the station load 
factor can only be calculated on the annual maximum demand, 
whereas the plant load factor can be arrived at over any period, 
no matter how short, and I find that the custom of calculating 
each shift is far more useful than taking it over the whole year, 
as Mr. Taylor suggests. A low plant load factor is often an 
indication of. negligence on the part of the running statt, and 
the more often it is recorded the closer vigilance can the engi- 
neer exercise over his running costs. The remaining load 
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factors as set out by Mr. Taylor do not appear to me to have 
any bearing upon the subject of the paper, but I certainly think 
that the ratio of the total capacity of consuming devices con- 
nected to the maximum demand on the station is of paramount 
importance in determining a fair charge for each class of supply. 

Wages. —1 consider that it is most practicable to assume the 
whole of the generating wages as standing charges, for the 
simple reason that the capacity of the station may be many 
times multiplied without materially increasing the running 
staff, but by increasing the size of the existing units and by 
the use of mechanical labour-saving devices, the latter being 
provided out of capital, becomes at once a standing charge. It 
is quite safe to assume as standing charges any costs that do not 
necessarily increase with the output and are solely controlled by 
the station load factor--viz., coal, water, stores, station main- 
tenance, and distributing costa. 

In conclusion, I should like to corroborate Mr. Taylor's 
figures regarling the possibility of raising steam, under 
the conditions named, from low-grade coal at about 7s. 6d. 
delivered in London by quoting the following extract. from the 
* Poplar electricity works" steam consumption log sheet for 
week ending Feb. 1, 1907 : 


Poplar. Мг. Taylor. 
Lbs. water per kilowatt „п... A al a ree 29 
Lbs. steam used by generators ..................... 26 Ll wes 25 
Lbs. used by pumps and radiation losses. GOS usos 4 
Lbs. water evaporated per pound coal... 6˙1 ...... 7 
Lbs. coal per Кокан ош mE Sasa. CONDOS ceo a 4 
Average steam pressure 178 180 
Average feed temperature ......... он pe ОТ: асо 210 
Average superheat ........... — ОЕ) i ЖОС 100 
Cost of coal per kilowatt-hour ...................... “255d. ......... 164. 


The above results are combined from coal burned on chain- 
grate and underfed stokers, and the average price of coal 
delivered into bunkers is 10s. 6d., with a boiler load factor 
of 5777 per cent. Ender test conditions I have obtained from 
slack at 8s. 9d. per ton delivered 7:451b. water per pound coal, 
actual, which nearly approaches Mr. Taylor's figures of 10d. per 
unit. 

Mr. C. E. C. SHAWFIELD, in a written connnunication, said : 
T have read Mr. Taylor's paper with a great deal of interest, as 
it deals with a subject in which I am specially interested, and 
I think perhaps the more so inasmuch as I find myself in almost 
total disagreement with Mr. Taylor's conclusions. It has 
always struck me that Mr. Taylor takes far too pessimistic a 
view of the possibilities of electricity supply, and were we 
central-station engineers to accept his conclusions as correct, it 
would practically mean that we should be entirely cut off from 
the possibility of entering into power supply on a commercial 
basis. It must be remembered that the factor which determines 
the selling price of electrical energy for power purposes is the 
competition of other forms of motive power. If electrical 
engineers desire to obtain even the smallest share of the vast 
field of power supply, they can only do so by selling their elec- 
trical energy at a price which will enable it to compete on a com- 
mercial basis with suction gas, producergas, Mond yas, town's gas, 
and steam, to say nothing of the various developments of the oil- 
engine. Further, they must be able to give a supply of electrical 
energy whenand whereitisrequired without any hampering restric- 
tions as to the period of the day at whic may or may not be 
used. lam quite prepared to admit that the ideal motor load 
would be one which came on as early as possible in the morning 
and shut down just before the advent of the lighting peak. 
Unfortunately, however, this ideal is almost impossible of 
realisation, as the tendency, especially in the winter months, 
appears to be rather towards starting a little later in the 
morning and working later in the evening, with the result that 
between 4.30 p.m. and 6 p.m. the lighting and the motor loads 
overlap. Under these conditions, therefore, a motor load must 
of necessity be charged with that proportion of the interest and 
sinking fund on capital and other standing charges which 
are directly incurred in order to supply it. I contend, however, 
that Mr. Taylor greatly over -estimates the proportion of 
standing charges which are directly allocable to motive power 
supply, and that so far from it being necessary to charge from 
14d. per unit and upwards for energy sold to power consumers, 
such energy can be supplied at a profit at a price of from 
ld. per unit downwards in practically all cases where the 
ordinary working hours of the consumer are 48 per week and 
upwards. I think it will be generally admitted that the majority 
of the central stations in the United Kingdom were primarily 
designed for the purpose of electric lighting, and that until 
quite recently nearly all extensions of these stations have been 
called for by developments in the lighting load, always excepting 
the cases where special extensions of plant have been required 
for traction purposes, which, although supplied from the same 
station, must, nevertheless, be regarded as a separate and distinct 
load, inasmuch аз it necessitates separate distributing mains 
and freque itly separate generating plant. If, therefore, at the 
present tine an undertaking of, say, 2,000 kw. capacity decides 
to cater on a commercial scale for a motor load, it obviously 
niust require an extension of the generating station, and 


also of the distributing system. Whether this extension is 
on the low-tension direct - current or on the extra high- 
tension alternating-current system, it does not affect the 
principle at issue, but only the capital cost of installa- 
tion. The running costs also need not be affected by 
the choice of system. Therefore, I contend that in estinating 
the cost of supply for motive power purposes such supply should 
only be charged with the capital expenditure incurred in regard 
to it, and that it should not be loaded with those standing 
charges which existed previous to its development, and which 
would have to be paid whether the motor load existed or not. 
Hence, in an existing lighting station, when quoting for a supply 
of motive power, the following charges are those which should 
be taken into account: (1) the interest, sinking fund, and 
reserve fund in respect of the additional capital expenditure 
involved on buildings, plant, and mains ; (2) the rent, rates, taxes, 
and insurance on the buildings, plant, and mains ; (3) the addi- 
tional wages necessary to operate the additional plant; (4) 
the annual cost of maintaining the additional generating 
and distributing. plant in an efticient condition; (5) the 
additional expenditure on coal, oil, water, and stores. The 
sum total of the foregoing items of annual expenditure, 
divided by the annual units consumed for motive power purposes, 
will represent the actual cost of delivering such supply at the 
consumer's premises. ‘To this figure must be added the profit 
desired to be obtained. If these principles are applied to the 
case of an existing station. of, say, 2,000 kw. capacity, situate 
in an industrial area with a population of 100,000 to 150.000 
inhabitants, it can be shown that it is possible for that station 
to cater for motive power supply at prices ranging from 1d. per 
unit in the case of small manufacturers using, say, 12,000 units 
per annum, down to ‘6d. per unit (or in some cases lower) in 
the case of large manufacturing works with a consumption of 
2.000.000 units per annum and upwards. I have assumed that 
the conditions of generation are the same as those taken by 
Mr. Taylor- namely, that the station is equipped with con- 
densing plant, and that. bituminous slack of a calorific value 
of 11,000 B. Ih. U. can be delivered at the boiler fronts 
at a cost of 78. 6d. per ton. For other conditions of 
site and fuel cost allowances must necessarily be made. The 
correctness of the principle that I have endeavoured to lay 
down is admitted by Mr. das lor when һе states: '*A further 
consideration will, the 4uthor thinks, concede that the new load 
should not be debited with any standing charges that are now 
paid by the other loads, but only with such extra standing 
charges as may be incurred by its introduction. Of course, in 


the case of interest charges, if it should be found that the new 


load introduced extra items of capital expenditure, say in con- 
nection with services or mains, it should be debited with these.” 
It will be readily adinitted by all central-station engineers that. 
à restricted-hour load does, within certain limits, possess many 
attractions, and is an ideal that is well worth some trouble to 
obtain, Unfortunately, however, the consumer does not look 
at it in the same favourable light, and insists upon having a 
supply of power or light, as the case may be, whenever he 
desires to use it, and I am greatly afraid that he would not 
look with any greater favour upon the suggested scheme for 
placing storage batteries on his premises to carry him 
over the times of peak load on the central station. It is 
obvious that a storage battery, however small, must, together 
with its motor-generator and switchgear take up a fair amount 
of space, and hence one of the many advantages of electrical 
driving is at once cancelled. It is not quite clear why Mr. 
Taylor proposes that the storage battery scheme should be 
applied to power users only. It would appear to be equally 
applicable to lighting consumers, and if universally applied. 
would surely result in that ideal of 100 per cent. lead factor. I 
adiit that the prospect is extremely alluring to a central- 
station. engineer, provided always he is not to be held respon- 
sible for the maintenance of those batteries. In conclusion, let 
me say that, whilst I personally am not in agreement with Mr. 
Taylor's conclusions, he, nevertheless, deserves the gratitude of 
all central-station engineers for the time and trouble which һе 
has spent in bringing forward for discussion and ventilation a 
subject that so intimately concerns the welfare of the under- 
takings under their control. 

The discussion was adjourned to the next meeting of tho 
section. 


PARLIAMENT. 


London Traffic. 


Lord Петен called attention to this question in the House of 
Lords on the 27th ult., and asked whether it was the intention 
of his Majesty s Government to give effect to the recommenda- 
tions of the Royal Commission on London Traffic by appointing 
à trathe board. 

Lord. Mosracv or. Bravnint pointed to tho fact that at 
present no less than five different authorities had a share in tho 
control of London tratie. Motor-omnibus traffic was in its 
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infancy when the Royal Commission begun its sittings, but there 
were now between 800 and 1,000 of these vehicles plying in 
Lendon. Nearly 1.200,000,000 journeys were taken last year 
within the area of Greater London, or about 170 per head of the 
population, whilst every inhabitant of. New York made 300 
Journeys а year, of Berlin 270, and of Paris 200, He hoped the 
Government would vive ita consideration to the formation of a 
trathe boaria. 

The Farr or GRAN ARD sad tho Government desired to move 
cautiously in the matter. The trattic board recommended by 
the Royal Commission was to have very large powers, and it 
would net be possible to appoint it without legislation. This, 
however, could not be done during the present session. He 
mentioned that it was the intention of the Government to deal 
with the question of cheap workinen's trains during the next 
few weeks, 

The Lorp CuasceLLor, who formed one of the commission 
referred to, sud a tratie board was not. proposed. to supersede 
the authority. of any municipal body. It was meant to be 
mivisory, and te report. from time to time upon the complex 
and dithealt problem of tratie throughout Greater London. Its 
assistance and advice would. be given to committees of both 
Heases of Parhament, sitting together, for the consideration of 
private Bills affecting the problem : it would examine these 
povate Bills, not with any power to reject them or to pass them 
mte daw, but. sunply to advise the promoters how best. to get 
their schemes fairly considered. and in harmony with other 
всим, and to suggest to the Parliumentary Committees the 
course they should. adopt. in regard. to the Bills. One of the 
reasons why the trathe of London is congested is because the 
atr eta and even the tubes have been constructed haphazard. 

The Каң or Crewek suggested that the opening of the tube 
rulways and the extension and linking up of the London tram- 
мау System had somewhat diminished the urgency of the trathe 
problem, and that things were better in the last year or two 
than for five or Six years past. 


Companies! Bill, 


In the same House on Tuesday Lord AVEBURY moved the 
second reading of the Companies (Debentures and Debenture 
Stock) Bill. The object of the Bill was to carry out the recom- 
mendations of the strong Departmental Committee appointed 
bs the Board of Trade to consider the position of the law relating 
to jomnt-stock companies, 

Lord. GiasaRnbP announced that. the Government proposed 
next week to introduce in that House a measure dealing with 
subject among other points, but they would offer no objection 
t · the second reading of the present measure. ) 

The Bill was then read the second. time, but its further con- 
sideration has been. postponed. until after the introduction of 
the Governinent measure. 


Tube Railways. 


Inthe House of Commons on Monday, Mr. KERLEY (secre- 
tary of the Board of Trade), in answer to an inquiry, said there 
Was no automatic arrangement for cutting off the electric current 
in the event of accident or fire on the tube electric railways of 
Lendon and other electric lines in this country. The electrical 
adviser of the Board. of Trade recommended that automatic 
arrangements for this purpose were not advisable. He was, 
hewever, considering the question of. the improvement of 
existing arrangements to meet possible emergencies. 


Pricate Members’ Bills. 


Among the Bills. introduced into the House of Commons 
which have been read first time are the following: Mr. 
Leanbton- Bill to amend the law relating to railway and canal 
companies’ rates and conditions of conveyance; Mr. B. 8. 
f rais Bill for rendering compulsory the use of the system of 
vv. hte and measures commonly known as the metric system; 
Sir Howard Vincent - Bill to amend the Merchandise Marks 
Amendment Act, 1887; Sir W. Holland- Bill to establish 
йиз е partnerships. 

The Court of Referees on Tuesday considered an application 
of the London County Council for a locus to appear against 
the Ball of the Great. Northern and City Railway, which seeks 
to extend the time for the construction of the line under Loth- 
bury for three years and to revive the powers for taking lands 
for three years. The application was granted. 

The Government have appointed a Select Committee to con- 
sider the Radiotelegraphic Convention, It is probable that Sir 
Jobn Dickson-Povnder will be chairman, and that the committee 
will consist of the following members: Mr. Sydney Buxton 
(Pim tnaster General), Mr. W. B. Adkins, Mr. Enoch Edwards, 
Mr. 8. L. Gwynn, Sir Wilham H. Holland, Mr. Arthur Н. 
Lee, Mr. J. T. Macpherson, Sir Gilbert Parker, and Sir E ага 
een. The terins of the committee's reference are as follows: 
"To consider the Radtotelegraphic Convention signed at Berlin 
on Nov. 3, 1900. and to report what, from the point of view of 
national and pnbhe interests, would in their opinion be the 
erect. of the adhesion or non-adhesion of this country to the 
соц enton, " 
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FORTHCOMING EVENTS. 


Fripay, Marcu 8. 

Physical Socioty.—At 8 p.m., at the physics laboratory of the Royal 
College of Science, Imperial Institute-read, South Kensington, 
“The Rate of Recovery of Residual Charge in Electrie Con- 
densers,". by Prof. Trouton and Mr. Russ; { Experimental 
Mathematics," by Mr. Pichon: “An Instrument. to Describe 
Families of Equiangular Spirals,” by Mr. Blakesley ; “ A Micro- 
manometer,” by Mr. Roberts. 

Institution of Civil Engineers. At 8 p.m. (students’ meeting), 
* Corrugations on. Tramrails," by Mr. A. T. Arnall. 

Institution of Electrical Engineors (Manchester Students’ 
Section). — At 7.50 p.m., at the Municipal School of Technology, 
' A Gas-Turbine," by Mr. C. E. Richards. 

SATURDAY, Manca! 9. 

Royal Institution. — At 5 p.m., at Albemarle-street, Piccadilly. W., 
„Röntgen. Cathode, and Positive Rays," by Prot. J. J. Thomson, 
(Lecture IV.) 

Monpay, Marcu 11. 

Institution of Mechanical Engineers (Graduates Association). 
“Notes on the Design and Equipment of Electric Travelling 
Cranes,” by Mr. H. Broughton. 

Junior Institution of Engineers. At 8 p.m., at Westminster 
Palace Hotel, ** Printing Machinery,” by Mr. W. I.. Powrie. 
Trespay, Marcu 12. 

Institution of Electrical Engineers (Glasgow Section)—4At 
8 p.m., at the lecture hall, 207, Bath-street, The Pay-Sheet,” 
by Mr. R. B. Maccall; “ Stores and Cost Keeping for Electricity 
Supply Undertakings,” by Mr. D. Denholm. 

Institution of Civil Engineers.—At 8 p. In., The Construction 
of Overhead Electric Transmission Lines," by Mr. A. P. Trotter. 

WEDNESDAY, Макен 13. 

Junior Institution of Engineers. —At 7.50 p.m., reception at the 
Caxton Hall, Westminster. 

Institution of Civil Engineers.—Students’ visit to the Foreign 
Cattle Market and the ** Oleo“ Works at Deptford, S. E. 

Institution of Electrical Engineers (Students Section). — At 
7.50 p. in., Co-operative Costs of Electrie and Сав Lighting,“ 
by Mr. E. G. Kennard. 

Institution of Electrical Engineers (Birmingham Local 
Section) —At 7.50 p.m., in the large lecture theatre, the 
University, Edmund-street, ** Central-Station Supply Economies : 
their Study and what it promises in the wav of Cheaper Power,” 
by Mr. A. M. Taylor (conclusion of discussion). 

British Wostinghouse Engineers’ Club (Manchester). —'' General 
Notes on Manufacture of Electrical Machinery," by Mr. W. 
Me Lean. 

THURSDAY, Млкен 14. 

Birmingham and District Electric Club.—At 7.50 p.m., at the 
Colonnade Hotel, New-street, ‘ Electricity as an Advertising 
Medium," by Mr. A. B. Gregson. 

Institution of Electrical Engineers. At 8 p.m., The Trans- 
mission of Electrical Energy by Direct. Current on the Series 
System," hy Mr. J. S. Highficld (adjourned discussion). 

Fripay, Marcu 16. 

Royal Institution of Great Britain. At 9 p.m., “Problems of 
Applied Chemistry," by Prof. George Lunge. 

Institution of Mechanical Engineers.—At 8 p. ., Petro] Motor 
Onnibuses," by Mr. W. Worby Beaumont. 


SATURDAY, Marcu 16. 


Institution of Electrical Engineers.— At 2.50 p.m., students’ visit 
to Neasden generating station (Metropolitan Railway). 


° APPOINTMENTS VACANT. 


Switchboard Attendant in a London station. 
No. 89, Elrctrical Engineer Office, See advertisement in last issue. 

Pupil, high-tension generating station. No salary. Apply, 
Box No. K 62. Electrical Engineer Otce. See advertisement in last 
issue. 

Chief Assistant for a light railways company near London. 
mencing salary, £175 per annum. Applications to Mr. A. Clements, 
83. Cannon-street, London, E. C. See advertisement in last issue. 

Assistant Lecturer in Physics and Electrical Engincering, 
Battersea Polytechnic. Commencing salary, £180. See advertisement. 

Junior Shift Engineer, National Electric Supply Company, 
Preston. See advertisement in last issue, 

Canvasser, Hornsey electricity department. 

Meter Inspector, Burnley Corporation electricity department. 
Wages, 308. per werk. Applications to the Town Clerk by March 18. 
See advertisement. 

Leading Examiner for electric railway rolling stock at Birken- 
head. Wage, 455. per week. See advertisement. 
Man to take charge of mica building shop. 

Eniſiute Office Nee advertisement. 

Mains Superintendent, Lowestoft Corporation. 

salary, £100 per annum. Applications to the Borough 


Engineer by March 15. 


Applv, Box 


Com- 


K. M. S., Electrical 


Commencing 
Electrical 
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THE L.C.C. ELECTION. 


The result of the London County Council election does 
not interest us further than the immediate effect it may 
have upon the electrical industry. Whatever the views . 
held as regards the true policy of local authorities is not 
under consideration, we merely wish to deal with facts as 
they exist. In the first place, the late Council had been 
very active in acquiring control of tramways and in elec- 
trifying the tramways under its control. Not only were 
existing lines electrified and to be electrified, but exten- 
sions held to be necessary for the increasing traffic and the 
economical working of the lines were projected, and in 
some cases actually arranged. The capital cost runs well 
into millions. This expenditure is of importance to the 
industry. If activity is to cease, if delay is to take place 
and work be postponed, it means so much less work in all 
directions. So far as we can gather from a somewhat careful 
perusal of the daily papers and the leaflets distributed, the 
present Council is pledged to delay, and possibly to the 
dropping of much of the extension work. There can be 
no two opinions about such a policy—it will be fatal all 
round if the work contemplated was ever really required. 
The general consensus of opinion at and towards the end of 
the period before the actual election was to the effect that 
the newcomers would continue the necessary tramway 
work, but only after further examination. Since the 
election it has been stated again and again that commit- 
ments that could be postponed would be postponed. This 
is not a case where now private adventurers can come in, 
so that our case is amply proved that delay in this work 
means a great blow to the industry. Organisations are 
completed not with a view of the work actually in hand, 
but partly with a view of work looming ahead. Is 
not this a rock ahead, and one which the new Council 
should carefully consider before hastily stopping or post- 
poning work already indicated? It is ridiculous to talk 
about these expenditures as affecting rates. It is only the 
gullible public that can be made to accept the idea that the 
rates are affected. As a matter of fact, the tramway work 
has not imposed, nor is likely to impose, any burden on 
the rates. We are committed to tramways, and the 
meddling of ignorant faddists and fanatics is more likely 
to do harm than good. Another and equally important 
point, even, indeed, if it be not more important, is the 
position of the Power Bill. Of course, this question is 
upon an entirely different footing to the last. During 
the last session of Parliament schemes for electricity 
bulk supply were before it, and the matter was 
considered by a Select Committee, whose report will be 
found in our issue of July 6, 1906. This session, again 
Bills are before Parliament, one of which is that prepared 
under the auspices of the late Council This Bill met with 
pronounced opposition during the election, and, if we read 
the signs aright, the new majority is more or less pledged 
against it. Assume for a moment, however, that election 
pledges are like piecrusts—made to be broken—and that 
cooler investigation leads to the feeling that the large 
preparatory expenditure should not be thrown away. If 
the Bill is proceeded with and passes, then one of two 
courses is open—the London County Council to do the 
work itself or lease the powers obtained. Either way it is 
evident that, capital being forthcoming, the industry may see 
the work given out. On the other hand, while it is fairly 
certain the présent House of Commons might view a 
London County Council Bill with favour, it is by no means 
as certain that it would so view a promoters’ Bill. Then 
it is quite on the cards—depending largely upon the 
decision of the new comers—that no Bill will be passed. 
If there is no Bill, there can be no work given out to the 
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industry. It would be possible to put these matters in a 
worse light, but we have said enough to show that, due 
to the results of the recent election, there may be & con- 
siderable delay in the starting of work which seemed more 
or less certain in the near future. 


— 


CORRESPONDENCE. 


% One man s word is no man's word, 
Justioe needs that both be heard.” 


ELECTROLYTIC LIGHTNING ARRESTERS. 


SIR,- -In the December, 1906, issue of the Proceedings of 
the American Institute of Electrical Engineers there appears 
an interesting paper by Mr. R. P. Jackson on “ Recent 
Investigation of Lightning Protective Apparatus," in which 
a preliminary notice of an “ electrolytic lightning arrester " 
is given. In the paper this electrolytic arrester is claimed 
as a new invention. As, however, the identical apparatus 
was invented in this country in the year 1901, its recent 
rediscovery in America interests me, and I have thought 
that an account of some experiments carried out by the 
present writer in 1901 would be of interest to your readers. 

The invention in question was embodied in Mr. S. Z. 
de Ferranti's English patent, No. 25,426 of 1901 Claims 1, 
2, 5, and 6 of this patent run as follows : (1) In the control 
of electric circuits, the combination of electric resistances 
having the property of building up resistance under a 
certain critical voltage, and breaking down in resistance 
above that voltage, with switches, subetantially in the 
manner and for the purpose described ; (2) in the control 
of electric circuits, as claimed in claim 1, resistance con- 
sisting of cells having aluminium or chromium electrodes 
in combination with & suitable electrolyte ; (5) in electric 
circuits, the combination of resistances as described in 
claim 1, with an air-gap to form a lightning arrester or 
static potential discharges, substantially as described ; (6) 
in electric circuits, the use of resistances as described in 
claim 1, as safety resistances directly connected across 
the mains, or from one main to earth, substantially as 
slescribed. 

In the body of the patent the invention is described as 
follows: “ Му invention is also applicable in connection 
with lightning arresters for protecting lighting or power 
circuits. In this case I couple a suitable number of calle 
in series with the air-gap of the lightning arrester, a 
siticient number being employed во the sum of their 
critical voltages will be above the potential of the circuit 
t» be protected. Should an arc then be established, the 
cells would permit current to flow, due to the high potential 
and frequency of the lightning or static discharge; but 
when this has discharged the cells would choke back the 
current, and secure the interruption of the arc at the 
air-gap. 

Again, I may employ cells of this character as a safety 
resistance against two mains, or from one main to earth, 
8> that a material rise of pressure will break down the 
resistance of the cells, which will then allow current to 
tow; but when the abnormal rise of pressure had 
disappeared, the current through the coils will auto- 
matically fall to a small value as before. 

" [n all cases when alternating currents are used, the 
electrostatic capacity of the cells plays a part in their 
action, inasmuch as & certain part of the current flowing 
through is capacity current. As, however, more cells are 
иго, this current diminishes as the effective capacity 
of the cells decreases and as the number connected in series 
increases." | 

The above-mentioned English patent has been allowed 
to lapse. It would appear that in England the conditions 
under which the electrical industry is working are hardly 
advantageous to the development of such inventions. 
Firstly, of course, there is but а small demand here for 
high-voltage lightning protection, and, therefore, such work 
could not look for an immediate return. Secondly, such 
development work is very costly, and it was really financial 
considerations which unfortunately caused the whole thing 
to be dropped. However, the experiments made at the 
time were sufficient to show the great possibilities of the 
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idea, апа judging from Mr. Jackson's paper, I think we had 
in 1901 proceeded as far as he had now got in his work. 
It is to be hoped that Mr. Jackson will be more fortunate 
than we were, and that he will succeed in the commercial 
n of the device. 

he experiments carried out by the writer in 1901 had 
for their object the determination of the chemical and 
physical conditions for the best operation of the device: 
the mechanical considerations necessary for a commercial 
apparatus were experimentally studied, and а number of 
рыша made under working conditions, of which the 
following short description must suffice. A pile of electro- 
lytic cells was constructed as represented in Fig. 1. Each 
unit consisted of & shallow aluminium dieh, and they were 
placed one on the top of the other, and separated from 
each other by about jin. by pieces of insulating material. 
The dishes were filled with the necessary solution; 
bichromate of potash was one of the solutions used. By 
pouring the solution into the top dish slowly, all the dishes 
were filled in turn by the solution running from one dish 
to the other. It will be seen that the dishes form a kind 
of battery of cells, the upper and lower surfaces of each 
dish acting as cathode and anode respectively. Such a 
resistance was found to be an excellent arrangement for 
placing in series with a spark-gap for the protection of 
conductors against lightning discharge. his follows 
from the property of the aluminium cell to resist the 
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e of electricity up to a certain point, and then to 

reak down suddenly. For alternating currents also the 
cells act as a condenser of very large capacity. Placed in 
series with a spark-gap, the latter can be set extremely 
near the working voltage so as to form a very safe pro- 
tection of the line. On a rise of potential the gap arcs 
across and relieves the circuit, the electrolytic resist- 
ance instantly building up resistance directly the 
pressure has fallen to the normal value, and effectively 
prevents a large rush of current from the generators, and 
also the existence of any electric surging, which so often 
results from free arcing in air on high-tehsion circuits. 
A number of experiments under practical conditions were 
made, by kind permission of the chief engineer and resi- 
dent engineer, at the Wandsworth station of the County 
of London and Brush Provincial Electric Lighting Com- 
pany. This is a two-phase system running at 6,600 volte, 
and the lightning arrester was connected between the ‘bus 
bars and earth, the former being fed by a number of gene- 
rators totalling several thousand of horse-power. The 
spark-gap used in series with the electrolytic resistance 
was of the horn type, and this was set slightly lower than 
it would be set in practice. This was to facilitate the 
sparking across of the horns. The action of the arrester 
tried was entirely satisfactory. The arc formed at the 
horns was quite small, and, after running about two-thirds 
of the way up them, was quietly and noiselessly extin- 
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guished. The horns were about 18in.high. The resistance 
acted exactly in the way it was expected it would. At 
the instant of the passage of the current, the surfaces of 
each dish were covered with an innumerable number of 
tiny sparks, indicating the points where the non-conducting 
film broke down. 

Another series of tests was made at the Hull Corpora- 
tion electric lighting station by permission of the chief 
engineer. The object of these experiments was slightly 
different from the above-mentioned ones. The system is 
2,000-volt continuous current. It was found practically 
impossible to switch off large currents from the gene- 
rators. If one did do so, a rise of potential occurred, 
and the commutators flashed over. The electrolvtic 
resistance was found to be peculiarly suitable for 
preventing this. As the system was continuous current, 
it was possible to connect the electrolytic resistance 
directly across the bus bars without any interven- 
ing spark-gap. This is possible by reason of the fact 
that there is no capacity current flowing through the 
device on direct current. The following was one of the 
experiments tried: A spark-gap, consisting of a pair of 
horns, was connected directly across the ’bus bars, having 
only in circuit with it a long thin fuse wire. On switching 
off any appreciable current, an inductive rise of potential 
occurred, which was evidenced by the thin fuse in series 
with the gap blowing. The electrolytic resistance was 
now also connected directly across the bars and the experi- 
ments repeated. Even when rupturing considerably larger 
currents, no discharge across the gap occurred, and the 
fuse never blew, proving conclusively that the electrolytic 
resistance, or condenser, effectually prevented any induc- 
tive rise of pressure. It should be mentioned that, in 
order to accentuate the effect, an oil-break switch was used 
for rupturing the current, and it may be added that the 
results obtained by breaking such a high-voltage direct 
current on an oil-break switch were very instructive, if 
somewhat damaging to one’s clothes. These experiments 
at Hull were made at the time when the supply of a 
number of switchboards to the Hull Corporation was being 
considered by my firm. It was felt, however, that the 
electrolytic device was hardly ripe enough to put forward, 
as the Corporation was in a hurry for the boards in ques- 
tion. As a consequence, another arrangement of gear was 
got out and supplied, which has been described in the 
technical Press, and as the high-tension continuous-current 
system of working has not been adopted anywhere else in 
this country since the date of the experiments, this matter 
has also been allowed to drop. 

In conclusion, I would like to add that, about the same 
time as the above-mentioned tests were made, I carried out 
a number of experiments on the use of these electrolytic 
films in wireless telegraphy. The idea I had was the use 
of the film as a detector, it breaking down under the 
influence of the etheric waves. Besides aluminium, the 
gaseous film of CO, formed on the anode when a solution 
of oxalic acid is electrolysed was tried. These experi- 
ments were likewise abandoned, but it interests me to 
notice that such a responder has been lately practically 
applied by de Forest, and, I believe, others.—-Yours, etc., 


CHARLES C. GARRARD. 
Hollinwood, Lancs., March 4, 1907. 


THE CRAMP NEUTRALISED REPULSION MOTOR. 


SIR, —“ Technical arguments" are not mathematical 
formulie, and it is a very easy matter to state that a set of 
formule are wrong without giving the corrections necessary 
to prove them so. 

Mr. Fynn apparently refuses to give the exact relative 
magnitude of that quantity—d';—upon which the whole 
question rests, or to give corrected formule to replace 
mine. To what shall I attribute this refusal? 

If he prefers to maintain this attitude towards the 
theory, I must wait until I can publish the tests.— Yours, 
ete., WILLIAM CRAMP. 

Manchester, March 2, 1907. 


[N.B.—We shall be pleased to publish the results of the 
Vests as soon as they are available, —Ep., E. E. 


MAGAZINE FUSEBOARDS. 


Sin, —Themanufacturersof magazine fuseboards, described 
by “Contract” оп p. 307, are the Concordia Electric Wire 
Company, Limited, of 34, Queen-street, E.C.— Yours, 
etc, J. R 


INSTITUTION 


OF CIVIL ENGINEERS. 


At the ordinary meeting on Feb. 26, Sir Alexander 
Kennedy, I. L. D, F.R.S., president, in the chair, the paper 
read was “ On the Limits of Thermal Efficiency in Internal- 
Combustion Engines,” by Mr. Dugald Clerk, M.I.C.E. The 
following is an abstract of the paper: 


The Institution Committee on the Standards of Efficiency 
of Internal-Combustion Engines, among their recommenda- 
tions as to the standard engine of comparison for internal- 
combustion motors, recommended that for the purpose 
of the standard, air—assumed to be а perfect gas having 
a value of у= 1:'4—should be taken as the working fluid. 
For the ordinary four-stroke cycle engine, the formula 
giving the efficiency then is 
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where 1 is the ratio of the minimum volume to maximum 
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volume. The committee were satisfied that with good 
engines, giving their best economy, the actual efficieney 
divided by the ideal efficiency determined by this standard 
could be expressed by a ratio which varied between 
0:5 and 0'7. This was deduced from separate tests made 
by Prof. Meyer and Prof. Burstall. Prof. Burstall's tests 
also showed how inefficient design would decrease the ratio, 
as in some of his tests means involving greatly increased 
cooling surfaces were employed to increase the compression, 
and were found to considerably diminish the ratio. "These 
tests showed further how too high flame temperature also 
decreased the ratio. The committee required, however, 
further knowledge as to the effect of the dimensions of 
the engine on the ratio, and accordingly they made tests 
on three engines of 5in., 9in., and 14in. diameter cylinders 
respectively, giving 6 ih.p, 24 ih.p, and 60 ih.p. In 
these engines, taking the mechanical efficiency to be 88 per 
cent., and calculating the indicated horse-power from brake 
horse-power, they found that the efficiency ratios were 0:61, 
0:65, and 0:69 in the three engines. The tests showed, 
therefore, that by bearing in mind the slight changes in the 
ratio due to difference in dimensions, a close approximation 
to the best indicated efficiency to be expected from a 
given compression could be obtained by the use of a factor 
varying between 0:60 and 0°70, according to the dimensions 
of the engine. The tests also showed very clearly the small 
increase in economy. of large engines in comparison with 
small ones, there being only 12 per cent. increase between 
6 h.p. and 60 h.p. The possible efficiency with the actual 
fluid used in the engine was known to be less than that 
given by the air standard. The committee considered that 
a definitely known standard from which the actual efficiency 
could be deduced by using a multiplier found experimentally, 
allowing for the imperfections of the engine as well as for 
variations in the properties of the working fluid, should 
be adopted until the properties of the working fluid were 
accurately known. The author has examined the results 
of the test made by the committee, and has made some 
further experiments on the large engine used in the test, 
with a view to finding the true heat distribution in the 


engine. The halance-sheet given by the committee is as 
follows: 

L R X 
Exhaust waste. ene 353 „ 400 .... 39:5 
Jacket Waste , chus eras дана Ei 2355 29:3 . 250 
Rn ⁵ĩðV seirian 7:6 100 ... 73 
Brake horse-power ........... eee 26:7 285 ... 298 

95:1 107:6 101:6 


In obtaining this balance-sheet the exhaust waste was 
determined by calorimeter, jacket waste measured, and the 
radiation includes friction of the working parts. The 
brake horse-power was determined by rope brake. In 
Order to reason аз regards properties of the working fluid, 


it is necessary to know the indicated horse-power, the 
loss of heat during explosion and expansion, and the heat 
in the gases at the end of expansion. These quantities 
are not given in the ordinary balance-shect, as determined 
above. In the ordinary test, the jacket loss is always 
overestimated, because some heat which ought to go the 
exhaust calorimeter flows to the water. jacket after the 
opening of the exhaust stroke of the engine. "The piston 
friction also will appear in the water-jacket. The author 
has, therefore, attcmptcd to adjust the balance-sheet from 
data given in the committee's report. Taking the mechanical 
etticiencies for the three engines, L, R, and X, as 0 84, 
0:85, and 0:86, the friction percentage of total heat is 
51, 5, and 4:9 respectively. Deducting this from the 
jacket waste, corrected values for heat to water-jacket, 
21, 2608, and 226 per cent. are obtained. Using these 
values, and reducing to percentage, assuming that thc 
error in total heat is not in the indicated horse-power 
item, a new balance-sheet is obtained: 


L R X 
FFH Wastes ocv enero niches 411 371 39 9 
Jacket waste—true radiation — ............. eee eene 211 29:6 254 
Indicated horse-power аа 51:8 95:5 54 7 
1000 1000 1000 


The ideal etfieiencies in these engines are practically 
the same, and assuming that one-third of the heat going 
to the engine 18 converted to work, and that the heat loss 
occurs near the beginning of the stroke, the difference 
between the jacket plus radiation losses in any two engines 
should be three times the diflerence between tho indicated 
horse-powers. In the L and X engines this is found to be 
exactly the case. The jacket waste in the L engine is 
evidently too low, and on the above considerations should 
be 54:1. This value of jacket waste for the L engine will 
give an exhaust waste of 34 1, which is practically the 
same as that determined by calorimeter. It appears, there- 
fore, that in the L engine some heat which should have 
appeared in the water-jacket has been lost. This corrected 
balance-sheet is probably more accurate than that obtained 
in the test, but there is still some heat found in the 
water-jacket which should be in the exhaust. The experi- 
ments give no means of determining this amount. The 
balance-sheet, however, gives a method of calculating 
the maximum possible efficiency of the actual fluid. 
Adding exhaust waste to indicated horse- power, and 
dividing indicated horse-power by the sum, possible 
etliciencies for the three engines of 0:482, 0:473, and 0:465 
are obtained In obtaining these efficiency values, however, 
it has been assumed that the heat is lost at the beginning 
of the stroke, and, therefore, the values are not accurate. 
lf the distribution of heat loss were known, the true 
a/liabatic could be constructed and correct results obtained. 

To check the results, indicator diagrams which give the 
correct mean pressure have been studied. From the 
composition of the exhaust gases and the charge tempera- 
ture the weight of the charge is found to be O'14lb. 
From the diagram, the temperature drop from the end of 
expansion to charge temperature js 1,745deg. F. The 
specific heat of the gases by weight, assumed constant, is 
0:185. From these values, obtained from the numbers 
given in the zommittec's report, it appears that 43 per cent. 
of all the heat of the combustible gases is accounted for 
in the exhaust. This gives a balance-sheet for the X 


engine : 

Per cent. 
ЕЕЕ ist uoc a oH IUE esce bes ĩðͤ “ 45:0 
Ја ket waste and radiatiborünnn nnn . 22:3 
Lid cated horse- DOWEE Л УО 547 


The exhaust waste here would obviously be greater if 
specific heat increases with temperature. From this 
balance-sheet, calculated as before, an efficiency of 0:447 
is obtained ; with air, the efficiency would be 0:49. These 
considerations shows the difficulty in using the actual fluid 
as а standard. In spite of the great labour expended on 
the experiments, only а rough approximation to the true 
heat distribution can be arrived at. 

In 1884 the author made experiments on cooling after 
explosion in a closed vessel. Many other investigators 
have since done similar work, but cooling of a cylinder 
having a moving piston had never been investigated. The 


345 


ee — 


author made further experiments, and determined the 
cooling in the X engine. The engine was run at normal 
speed, and when a charge had been drawn in, the rollers - 
actuating the inlet and exhaust valves were slipped, so 
that the valves remained shut. The explosion then took 
place, and the gases, instead of being discharged, were 
alternately compressed and expanded. An indicator card 
gives а cooling curve, showing temperature fall during 
successive revolutions of the engine. From these cards 
the mean apparent specific heat of the gases in the cylinder 
has been deduced, the gases being practically the. same 
composition as those in the committee trials. The valucs 
given increase with increase of temperature, and have been 
called apparent specific heat values, because certain facts 
discovered are inconsistent with the change, being entirely 
specific heat change. Calculations assuming these numbers 
to be the true specific heats are, however, very nearly 
accurate. From the cooling eurves and specific heat values 
so determined a balance-sheet has been obtained for the 
X engine as follows : 


Per cent 
Heat flow during explosion and expansion ........ eere 161 
Heat contained in gases at end of expansion ос 49:5 
Госа сой work iia ООУ ОЛУ Л our EYES О ee ER DEA 54:6 


Comparing this with that found by the committee, it is 
seen that the indicated work is the same in both. There 
is, however, less heat flow during expansion, and more 
heat in the gases at exhaust. This shows that about 
21 per cent. of the heat in tbe gases at the end of 
expansion goes to the water-jacket during the opening of 
exhaust valve and exhaust stroke. This is considered a 
more accurate balance-sheet than has yet been obtained. 
Caleulating the ideal efficiency as before, the value 41 per 
cent. is obtained. From the values of specific heat given 
the adiabatie may be calculated, from which the ideal 
efficiency is found to be 39:5 per cent, showing that the 
actual engine has converted 88 per cent. of the heat which 
it possibly could convert into indicated work. The new 
method has been checked by a test of a small Stockport 
engine in the author's laboratory, which gave similar 
results to those given by the X engine. 

Tables have been calculated showing the ideal efficiencies 
for different compressions using the specific heat values 
given, and show that roughly the air standard is 20 per 
cent. too high, and that if gamma be taken 1:285 for the 
explosion line and 1°37 for the compression line, the change 
of specific heat between 1,700deg. C. and 1,000deg. C. 
commonly used in practice is too small to produce much 
error. More investigation is, however, required before 
even the apparent specific heat values can be accurately 
known for the various mixtures used in internal-combustion 
motors. 

Much has been recently done, including experiments by 
Prof. Hopkinson, Messrs. Bairstow and Alexander, and 
Prof. Burstall ; but until further knowledge is obtained, 
the air standard as defined by the committee gives the 
best basis for comparing the performances of different 
engines. 

The appendixes show the method of calculating the 
suction temperature, charge temperature, exhaust tempera- 
ture and charge weight, and also method of calculating 
the adiabatic and efficiency for varying specific heats. 


TRAIN-LIGHTING.* 
BY Н. HENDERSON, A. u. I. E. E 


The lighting of railway carriages has recently been very much 
under discussion, owing to remarks made concerning fires in 
accidents presumably caused through the gas used for lighting 
the carriages. In two recent reports—viz., Catesby Tunnel, on 
the Great Central Railway, and Grantham—the Board of Trade 
inspector called special attention to the serious danger from the 
gas becoming ignited and assisting any fire which may have 
been started. He then brought up the question of electric 
lighting, considering this quite safe in such cases. At Catesby, 
all gas-liglited vehicles were thrown into darkness, and the gas 
escaped into the tunnel, whilst two electrically-hyhted carriages 
remained lighted. materially aiding those who assisted in 
looking after the passengers. At the same time. it is only fair 


* Paper read before the Newcastle Section of the Institution ot 
Electrical Engineers, Feb. 25. 
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to mention that at Cudworth, where all the carriages were elec- 
trically lighted, fires broke out, but they could not in any way have 
been assisted and maintained by the break up of the electrical 
apparatus. The recommendations of the inspectors are neces- 
sarily on the point of safety only, any other considerations 
being outside their province. It is on account of this promi- 
nence that the paper is put forward, and without doubt the 
lighting of carriages by electricity is, at the present ‘time, 
receiving more consideration than in the past To within the 
last two years or so only one system of self-contained carriage 
lighting had any hold upon British railways—viz., Messrs. 
Stones, of Deptford—and is by far the most universally used. 
Now, however, there are in use, and under trial, about nine 
systems, and probably some others which have not had any 
practical trial. 

The essential points necessary in carriage lighting by elec- 
tricity are: (1) Each carriage must be independent (except in 
the case of block trains where carriages are grouped to one 
unit). Such carriages, with their own lighting plant, can travel 
on any line, no matter how far it may be from a central point, 
and their ligHting willalways beavailable. (2) Lighting must be 
continuous, thus necessitating the use of storage batteries. 
(5) Voltage at the lamps must be constant for all speeds of the 
dynamo. (4) Current must always leave dynamo in one direc- 
tion, irrespective of direction of rotation. (5) Dynamo must 
be totally enclosed to protect it from water and dust. 

Nos. 1 and 2 are accomplished by giving each carriage, or 
group of vehicles, а complete outfit of dynamo, batteries, 
and all the necessary automatic switchgear to operate the 
charging and discharging of the batteries, and the bringing into 
use either the dynamo when its voltage is that required for the 
lamps, or the batteries when the dynamo voltage falls from. any 
cause whatever. No. 3 is the most important part of the whole 
arrangement, and is, as will be readily seen, the factor which 
makes a train-lighting t very much different from the ordi- 
nary electrical plant, where constant is easily maintained. 
In the oldest system of self-contained lighting this is obtained 
by mechanieal means, but in the later systems the arrangements 
are all electrical. No. 4 is necessary, owing to the use of the 
batteries, and is carried out usually by revolving the brush gear or 
hy working a change-over switch by centrifugal governors, which 
at the high speeds do not operate. Various forms are used, all 
after the same principle. 

The standard voltage in use is 24, but voltages of 16, 30, 
and 50 are also in use. The low voltage has been chosen on 
account of the vibration affecting the lamp filaments. The 
disadvantage of the lower voltages is that for large coaches 
the current becomes very heavy, rising in the largest sizes to 
80 amperes. This necessitates heavy wires, and under present 
circumstances must add to the cost. 

For the maintenance of lighting, batteries are combined in 
either single or double systems. ‘The former is chiefly used on 
coaches where all or half the lights are required together, the 
lamps being wired on two circuits, so that half lights may be 
used if desired. Since the batteries must be charged up to 
nearly their full voltage, it follows that, when the dynamo is 
supplying lamps and charging at the same time, a resistance 
must be inserted in the lamp circuit to reduce the voltage. As 
either half or fulllights are always on, the value of the resist- 
ance can be accurately caloulated and set. АП the systems use 
lamp resistances. This arrangement is satisfactory so long as 
all or half lights are required. If, however, individual lighting 
is required, as in sleeping or dining carriages, recourse must be 
had to double batteries, one battery receiving a charge whilst 
the other floats on the lamps. The latter battery is connected 
to the main voltage through a resistance which prevents it 
receiving a charge, and some systems dischargu this battery to the 
lamps in addition to the dynamo current. If a double battery 
is not used on such carriages, then each lamp or group of lamps 
requiring to be switched must have a resistance inserted when 
the dynamo is running, the resistance being cut out when 
the battery is in use. Such an arrangement is shown in a later 
diagram., 

The prominence given to electric lighting has not arisen 
without a similar awakening in gas lighting. Furthermore, 
upholders of gas lighting maintain that an increasing number 
of dining saloons, and even sleeping saloons, are fitted with 
gas cooking apparatus, for which a supply of gas must be 
carried, and it seems rather a redundancy of apparatus that 
large gas reservoirs should be mixed up amongst electric 
accumulators and a dynamo. The writer recently saw such a 
coach, belonging to a southern railway, in which the whole of 
the underframe seemed to be completely occupied with gas 
tanks, batteries, ete. The safety of the stock from fire is thus 
very much reduced, and unless some eflicient form of electric 
oven can be introduced, gas cooking will still hold good on 
dining trains. Gas lighting for carriages was first introduced 
about 1888-1890, and practically little or no improvement was 
made until about 1900. Owing to the high calorific power of 
the oil gas used, it is very well adapted to the use of incan- 
descent mantles. Mantles have been extensively used in 
France on the Eastern and Western railways, the former using 


the upright mantle, and the latter the inverted. The experi- 
ments proved that a highly efficient carriage illumination could 
be obtained with а very much reduced consumption of oil gas, 
and although electric lighting of two 8-c.p. lamps gave a higher 
photometric value than ordinary burners, the incandescent 
burner was an improvement on the electric light. These 
values work out as follows: ordinary burner, 4 c.p. to 7 c.p. 
from corner to centre of compartment; two 8-c.p. electric 
lamps, 7 c.p. to 12 c.p., from corner to centre of compartment : 
incandescent burner, 9 c.p. to 14 c.p. from corner to centre of 
compartment. It wil thus be seen that the incandescent 
burner is a very serious competitor even in carriage lighting. 

The actual cost of running the two is a much more 
difficult problem to prove accurately. It is commonly 
assumed that no extra coal is used in running a train fitted with. 
self-contained electric lighting sets. A really reliable test of 
this fact cannot. be made, even with an accurate dynamometer 
car. Atmospheric conditions vary so much, and the conditions 
of running are so different, that even with two trains exactly 
similar in all details except the lighting (one being gas and the 
other electric), the gas-lighted train might possibly and has 
actually been known to take more coal than the electrically- 
lighted one. This matter, however, can hardly be ignored in 
working out the eost of the different systems. Sir William 
Preece, in a report on train-lighting, says: ''The cost of the 
power taken to run the electric light apparatus is not at 
present generally appreciated, the opinien being that, as the 
ower taken to haul an easy-running coach with electric light 
is less than that taken to haul a badly-running coach without 
this apparatus, this expense is a negligible quantity. Without 
disputing the premises of this statement, we question the 
conclusion. The efficieneies of dynamos and accumulators and 
the power taken by electric lamps are absolutely known 
quantities, and, although coal used per train mile is 
necessarily a variable quantity, there will certainly be a 
constant additional quantity used where electric lighting 
is provided. Under the general conditions of this method 
of lighting we are of the opinioh that the power 
generated cannot be less than twice that consumed in the 
Јар» аб is, the total efficiency is about 50 per cent." This 
figure seems quite reasonable taking all things into considera- 
tion. The efficiency of the lamps does not exceed three watts 
per candle, and, taking an eight-compartment coach with two 
10-c.p. lamps in each compartment, the power required to run 
the lamps is 480 watts, or about "64 h.p., giving 1:28 h.p. at 
the carriage axle if 50 per cent. efficiency is taken. The coal 
required on such trains usually averages about 2lb. per horse- 
power per hour, and for 1,600 hours, at 9з. 6d. per ton for coal, 
the cost would work out at 15s. 64d. In addition, the cost of 
hauling the extra weight of the electrical equipment over the 
gas—viz., about 10cwt. per vehicle—would be about 5s. The 
cost for maintenance of the apparatus varies with different com- 
panies—from £4 to as much as £15, whilst the average is about 
£7 to £9. The higher prices are due entirely to the compara- 
tively small percentage of electrically-lighted stock on some of 
the railways. One firm, however—viz., Messrs. Vickers and 
Maxim-—offer to maintain completely 50 coaches or over at the 
rate of £3. 19s. 6d. per annum per coach. Taking this figure 
the annual cost would work out at: 


Electric Lighting. 


Interest at 4 per cent. on capital cost — .............. q £6 0 0 
Annual cost of maintenance ....................................... ó 19 6 
Estimated cost of inel l—UUU l 100 64 
£11 O 0, 
Ordinary Gas Lighting, 
Interest at 4 per cent. on capital cost eee we 118 2 
20,900 cubic feet of oil gas at 138. 7d. per 1,000ft., 
including eost of cleaning, lighting, and repairs, and 
also capital eost on gasworks, mains, ebe. . 14 5 10 
£16 2 0 
Incandescent Clas Lighting. | 
Interest at 4 per cent. on capital cost. —— — 216 0 
7,000 cubic feet of oil gas at 13s. 7d. per 1,000ft., 
including cost of cleaning, lighting, and repairs, and 
also capital cost on gasworks, pipes, ебе.................... » 415 1 
Cost of mantles at 6d. each (six per 1,000ft.).................. 11 0 
£8 12 1 


In spite of this difference in the cost, electric lighting has 
great advantages in local trains running into large centres such 
as London, Birmingham, Liverpool, and Manchester, where the 
approaches to the stations are through tunnels. For such trains 
a magnetic switch, called a distance switch, can be made to 
operate from a switch iu the guard's van, so that all or half 
lights can be put on for use in the tunnels or cut off when 
running in the open. Thus a considerable saving can be 
effected, since vas would require to burn continuously, and also 
no time is lost in filling up gas reservoirs, or cleaning the gas 
globes which occasionally become smoked through burners 
working badly. With all the systems now in use cheaper 
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capital costs must. follow, and for à new railway electrically- 
hzhted vehicles should. be run as cheaply as by gas. For 
ralways which already possess complete gas-making plants 
the matter assumes different proportions, as any decrease in 
the gas used must raise the price of gas, and thus the price of 
hehtuus generally. But for outlying branches, auto-cars, ete., 
where gas has to be transmitted in special tank wagons, 
те lighting could with advantage be adopted, as within 
the writers knowledge coaches have run for long periods fitted 
with «еселе light with practically no attention whatever 
beyond occasional oiling. In one case in the South of England 
а coh was away from headquarters for over a year. and 
was still satisfactorily lighted, although it could not have had 
a thorough overhaul during its long absence. 


Fig. 3.—DiaoRAM oF 


Before Living a technical description of the different self- 
contained systems now in use, a few remarks on what was done 
in the early days may be interesting. As was natural, the 
underyround railways around London first used electric light 
on ** block " trains—that is, short coupled carriages running in 
mular sets. The system in use on the Great Northern and 
the London and Brighton Railways was first commenced about 
20 years ago. It consists, on the Great Northern Railway. of a 
dynamo and a set of batteries placed in a separate compartment 
of the guard's van, and connected through a switch in the van 
tee the lamps on the train. The dynamo is shunt wound, giving 
70 amperes at 50 volts. and is driven from a countershaft under 
the foor, which is in turn driven from the carnaye axle. The 
current to the batteries is reversed by a friction disc operating 
& reversing switch. In order to adjust the position of the 


brushes on the commutator to suit variation in speed, the con- 
mutator is fitted upon a loose sleeve on the shaft, and turns 
with respect to the shaft backward as the speed increases, and 
forward as it diminishes. This movement is obtained by means 
of levers attached to a governor, fixed inside the pulley. The 
segnienta are, of course, connected by insulated flexible wires 
to the armature, and the brushes, specially made for the 
)urpose, are set radially. The batteries, 22 in number, are of 
80 ampere-hours capacity, and arranged in cupboards around 
the dynamo compartment. Connection is made between the 
dynamo and batteries when a speed of 10 to 12 miles is attained, 
and is done by an automatic switch which cuts the dynamo 
in or out as required. The lamps are run at 40 volts, and 
for a train of 11 vehicles 51 lamps are used. The total 
weight of the plant is about 3 tons 17 cwt., and the space 
occupied about 8ft. by 7ft. by 6ft. Such a system is suitable 


for the trains in question because the speed rarely reaches high 


values, and the maximum voltage which will ever be generated 
can easily be ascertained, and, considering that the system has 
been in use for about 20 years (there are eight trains still run- 
ning), it speaks very well for this type of lighting. Such a 
system, however, would not be suitable if the train was brought 
on to the main line and run as an express. 

In 1889 a system was designed by Mr. J. H. Holmes for 
express running, and eight sets were brought into use on tho 
Midland Railway and four sets sent to the Continent. The 
system is worthy of close consideration, as it embodies several 


ШШ 


CONNECTIONS. 


features put forward in the more modern systems. The dynan» 
was fixed in the guard's van, and fed the whole train, but this 
arrangementdid not prove very satisfactory, especially whenatrain 
had to be broken up. Referring to the diagrams, it will be seen 
that there were two dynamos, Q and R (Figs. 2 and 3), mounted, 
on the same shaft, Q being the main dynamo and R the regulator. 


The magnet of Q had two windings—one a high-resistance shunt, 


a, directly across the mains, the other a low-resistance shunt in 
series. with the armature of the regulator, R, the two being 
again a shunt across the mains. The shunts were so arranged 
that at a maximum speed of the train the E. M.F. of the main 
circuit was equal and opposite to that of the regulating dynamo. 
Thus, at the maximum speed the dynamo Q was only 
excited by one coil, a. The currents in the shunts, a and 
ce, Were practically constant, owing to the batteries in 
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the circuit. That in coil ^ depended entirely upon 
the E.M.F. generated by the dynamo R. The latter being 
separately excited, its voltage varied directly as the speed, 
consequently as the speed decreased the current in b increased 
in proportion, thus compensating the tendency of the voltage of 
А to fall due to the decreased speed. The brush gear was of 
novel and unique design, because at that. time it was necessary 
to alter the lead of the brushes when the direction of rotation 
was reversed. It also combined a reversing switch for the main 
current, and also a switch for reversing the armature connections 
of dynamo R. The brushes, D, were radial on the commutator, 
and were carried on spindles, Fi, attached to movable arms, F F. 
These arms, F F, were loose on the shaft, and could be rocked 
round in the direction of rotation. The arms F were connected 
by pins, F,, which were made to enter the jaws, N and 5, thus 
forming the reversing switch. A friction dise, N, carrying a 
pinion, Ni., ran loose on the shaft, N., gearing into a toothed 
sector, F,. This sector was fixed to a spindle, passing through 
the standard, V, and which carried a pinion, F, geared ‘to 
another sector, F, on the boss of the arms, F. A second 
friction dise, N, was carried round by the shaft, but capable of 
sliding longitudinally on it. This dise had a neck upon it into 
which the ends of the governor balls, M, were fixed. When 
the shaft revolved slowly, the springs of the governor pressed 
N, against N, and carried it. round, S EE into motion the 
sectors, and turning the arms F. As the speed increased, 
N, was drawn away from N, relieving the friction. A groove in 
N; carried the fork of an arm, N,, which operated the contacts 
ot. ithe switch, H, closing or opening it at a predetermined 
speed. The spindle which carried sector F, also operated the 
reversing switch for the armature of R, the action being clearly 
shown in Fig. 1, G, being pins on the wheel F.. Fig. 5 shows 
the complete connections, K being an automatic switch in the 
battery circuit. 
(To be continued.) 


PERSONAL. 


Mr. Henry M. Sayers has resigned the assistant editorship of 
Electrical Engineering owing to the pressure of other business. 

The Electricity Committee of the Bermondsey Borough Council 
have recommended that the salary of Mr. Kennedy, clerk and canvasser, 
be increased to 50s. per week. The following increases have also been 
recommended: Messrs, J. б. Doran, chief assistant engineer, £10 per 
annum; H. Shutes, second engineer-in-charge, £5 per annum ; 
W. Tancred, third engineer-in-charge, £5 per annum; G. Ingram, 
switchboard attendant, 3s. per week; A. E. Young, chief clerk, 
£5 per annum. 

The committee of the Atheneum Club have elected Prof. William 
A. Tilden, F.R.S., D.Se., dean of the Royal College of Mines, under 
the provisions ef Rule H. of the club, which empowers the annual 
election by the committee of three persons ‘‘ of distinguished eminence 
in science, literature, the arts, or for public services.“ 

The Worthing Electricity Committee have recommended that MI. 
P. E. Ryecroft, engineer and manager of the Heston and Isleworth 
electricity works, be engaged to report as to any improvements or 
economies which m ау be effected in connection with the electricity 
undertaking. 

The Accrington Town Council have decided to inercase the salary of 
Mr. Gray, their electrical engineer, by £50 per annum in March next, 
with a further £50 a year after March, 1908. 

The following are among the candidates who have heen selected by 
the council of the Royal Society to be recommended for election into 
the society: Messrs. Frank Dawson Adams, Hugh Kerr Anderson, 
William Blaxland Benham, William Henry Bragg, Arthur William 
Crossley, William Duddell, Frederick William Gamble, William 
Henry Young. 

Mr. William Thom, formerly with the Electrical Construction. Co., 
Wolverhampton, has succeeded. Mr. Walklate as general manager of 
the Stalfordshire Potteries Electric Trams, ete. 

Mr. J. Boyley has resigned his position on the staff of the New- 
castle-upon-Tyne Electric Supply Co., in order to take up an important 
appoiutment in Argentina, 

Mr. Е. 8. Hanning, the retiring manager of the Camborne, cete., 
works of the Urban Electric Supply Co., has been presented with а 
non-magnetic watch by the employes, on ‘whose behalf Mr. Le Hards, 
the new manager, made the presentation. 


THE ELECTRICAL ENGINEERS, R.E. (VOLS.). 


Orders for week ending Saturday, March 16. 
Monpay, Marcu 11. —' A” Coy.—Kecruits’ infantry drill, 6 p.m. 
Technical drill, 7 p.m. 
Tuespay, Marcu 12.—“ B Coy.—Reeruits’ infantry drill 6 p.m. 
Technical drill, 7 p.m. 
—'' A" Badge examination, 6 p.m. 
«С Coy.—Recruits’ infantry drill, 6 p.m. 
Technical drill, 7 p.m. 
Fripay, Marcu 15.— D” Coy.—Recruits’ infantry drill, 6 p.m. 
Technical drill, 7 p.m. 
BArvnpAY, Marcu 16, — С” Соу, — Training at Tilbury. 
J. II. 8. Рипли, 
Captain, E. E. R. E. Vols.). 


Wrpxespay, Marcu 13. 
THurspay, Marcu 14. — 


LEGAL INTELLIGENCE. 


BOROUGH OF LAMBETH v. SOUTH LONDON ELECTRIC 
SUPPLY CORPORATION. 


This was an appeal heard before the Lord Chief Justice, Lord Justice 
Farwell, and Lord Justice Buckley, from a decision of Mr. Justice 
Bigham's i їп two actions which involved a large sum of money, and 
were brought by the plaintiffs, as successors of the Lambeth Vestry, 
claiming in the first action that they were entitled to £733, cost of 
carting refuse, and in the second a declaration that the defendants 
were obliged by the terms of an agreement of March 16, 1897, to 
maintain a dust destructor, and cremate and dispose of the whole of 
the dusthin refuse to be supplied by the borough of Lambeth. The 
defendants contended that they were not bound by the agreement, 
and in the second action they counterclaimed for £47,800, the eost of 
the dust destructor plant, and the cost of removing the same. The 
facts as set out in the Zines law report were as follows: In 1892 the 
Vestry of Lambeth obtained a provisional order for the supplv of 
electric light. That order contained two clauses. Clause 62 provided 
as follows: “ That at any time after the commencement of this order 
the undertakers may, with the consent of tlie Board of Trade, by deed 
to be approved by the Board of Trade, transfer their powers, duties, 
liabilities, and works to any company or person." Clause 76 pro- 
vided that nothing should exonerate the undertakers from an indict- 
ment for nuisance. In 1896 the Vestry proposed to transfer this under- 
taking to a Mr. Sax. The Board of Trade objected to the transfer to a 
single person, and the South London  Eleetrie Co. was formed for the 
purpose of taking over the transfer. On March 16, 1897, by an 
agreement approved by the Board of Trade, the provisional order was 
transferred to the defendant company. An agreement of even date, 
made between the Vestry of Lambeth and {һе defendant company, 
after reciting that as a consideration for the Vestry assenting to the 
transfer the agreement was entered into, provided that the defendants 
thereby agreed to erect and maintain a refuse destructor to be approved 
by the Vestry, and to cremate or dispose of all the refuse supplied to 
them by the Vestry. In 1900 a supplemental agreement was entered 
into, whereby it was provided that the defendants should be entitled 
for 12 months to receive the dust of 12 wards instead of their or iginal 
area, The defendants began to use the dust destructor, апа сош- 
plaints were made to the Vestry on account of smell, ete. Some 
ratepayers called on the local authority to abate the nuisance, and 
the defendants were fined. The defendants thereupon declined to 
carry out their contract to maintain a destructor and dispose of the 
refuse. In consequence the plaintiffs brought these two actions. Iu 
the Court below an objection was raised on behalf of the defendants 
that the second deed of March 16, 1897, which referred to the con- 
struction and maintenance of the dust destructor, was %% vires 
the plaintiffs. and invalid. Mr. Justice Bigham said that the 
object of Clause 62 of the provisional order was to give the Board 
of Trade power of examination into the terms upon which a transfer 
could be made, and it was necessary to obtain the sanction of the 
Board of Trade to those terms, and to enter into a collateral con- 
tract containing other terms was a violation of the section itself. 
There were reasons why the Board of Trade should examine the whole 
terms. To ask them tu sanction some terms, and then to make other 
terms which they would not sanction, was to do something which the 
Legislature intended should not be done. His Lordship held, there- 
fore, that the plaintiffs could not enforce the second contract, as the 
execution of the deed was itself unlawful, and he gave judgment for 
the defendants upon the claims in both actions, and for the plaintiffs 
upon the counterclaim in the second action. The plaintiffs appealed. 

The Court allowed the appeal. 

According to a report of the case which appeared in the Times, the 
Lord Chief Justice said that he regretted that the case had gone otf on 
this preliminary point. On this point he thought that Mr. Justice 
Bigham had hardly appreciated the real position in which he was 
placing the parties, but his Lordship did not express any opinion as 
to what the rights of the parties were, nor did he criticise anyone's 
action or conduct in the proceedings. The real point was whether 
Mr. Justice Bigham was right w hen he held that this contract with 
regard to the dust destructor was u/fra vires the Vestry, because the 
Board of Trade did not give its sanction under Clause 62. The Court 
had been pressed to say that, because the terms of the dust destructor 
contract had not been approved by the Board of Trade, therefore tlie 
contract was bad. His Lordship was unable to follow this argument. 
He thought that, having regard to Section 3 of the Public Health 
(London) Aet, 1891, Amendment Act, 1893, it could not be disputed 
that the Vestry had power to make contracts with regard to the 
disposal of dust, though, as was decided in Attorney-General v. Pouty- 
pridd Urban District Council, they could not do so under their electric 
lighting powers. Now what the Vestry had done was this. They 
had made a bargain that both these things—the undertaking by the 
defendants of the dust removal and the transference by the Vestry of 
their electric lighting order—should be carried out at once. They 
said we will not do the one unless you do the other. The Board of 
Trade might have said that they disapproved of these terms, but 
they had done nothing of the sort. The Board of Trade had 
declined to examine or have anything to do with the terms of this 
contract for the removal of dust, and, speaking personally, his 
Lordship thought that the Board of Tirade were right in taking up 
this attitude. Thereupon the parties went away—it must be remem- 
bered that there was no suggestion of any frand or improper conduct— 
and made the bargain abont. the dust destructor. There w ere, there- 
fore, these two distinct bargains—one as to the transfer of the electric 
lighting order, which had Teen approved by the Board of Trade, and 
the other as to the dust destructor be tween the Vestry and the defen- 
dant e Then certain troubles arose, which his Lordship did 
not propose to diseuss, and the company declined. to carry out the 


шга and these two actions. were brought. Iu his Lordship's 
pdew nt it was not possible that the powers of the Vestry to make a 
Шта With regani to the dust destructor had been taken away 
teans the Board of Trade had cut the terms of that contract out of 
th eutarnt for the transference of the electrie lighting order, which 
had to be made with their approval, The case of Davis v. Corporation 
of Leicester. 1894. 2 Ch., 208 had been relied on in support. of the 
judzment. in the Court below, but in his Lordship's opinion that was 
an ati dv ditferent сазе from the present case, The case must go hack 
te b tried on its merits, aud the appellants must have the costs of 
te appeal in any event, 
The Lords Justices also delivered judgment allowing the appeal. 


————— ——— 


LONDON'S ELECTRIC AND WATER MAINS. 


In the City of Londen Court on Monday the London Hydraulic 
Power Co. sued the County of London Electric Supply Co. for 
£10. 10. 114. for damage done to a hydraulic main in laying the 
detendaut company's electric mains. 

Counsel for the plaintiff company said the case was of much public 
ирон e, as some hundreds of pounds’ worth of damage had been 
dae. The defendant company was laying its mains in Tooley-street 
m January when its men run a steel wedge into plaintiff company's 
rans smashing the pipe. Many thousands of gallons. of water 
(чаре. and the damage done to the premises in the vicinity was very 
mat In fact, both companies were being sued by several firms. 
The ppe in question was laid in 1885, and it was charged with a 
presa of 2,0001, per square inch. The foree of the water was 
menus and the roadway was shot into the air for some distance. 
Had the detendant company taken ordinary precautions it could easily 
have «n Where the hydraulic mains were. 

For the defendant company, counsel argued. that the plaintill 
попала pipe was put only 17in. under the ground, whereas it 
souil have been at least 3ft. біп. It was not put in the right place, 
and the defendant company could not have imagined. the pipe would 
le where it was. 

Pamuts counsel urged that as his clients’ hydraulic pipe had 
Veen in the ground 22 vears, it could not now be suggested that it was 
in the wrong place, The electric lighting companies must lay their 
nuns at their own risk. London was honeycombed with sewers and 
disused sewers, and all sorts of pipes and constructions. 

Judge Rentoul, K.C., found for the plaintit company with costs on 
the hicher wale, and said that as the case was of immense importance 
to the public he would give leave to appeal. 


ELECTRICAL EXHIBITIONS. 


In the City of London Court on the 28th ult., before his Honour 
Jede Rentoul, K.C., Messrs. Laurie, Lazarus, and Benjamin, elec- 
trans. б, 51 Andrew-street, Holborn, sued Mr. C. Е. Burns for 
£18. 18-. 81. balance of an account amounting to £571 for fitting up 
au electrical. installation. Counsel for the plaintitls said that tlie 
defendant was giving various electrical exhibitions in London, and he 
had a very brilliant display of electric light to lure people in. Defendant 
kave the plaintitfs a contract on the American priuciple to install the 
eo trie light and current into the premises, 15 to pay them the bare 
"t ol iabour and material, aud the plaintitls were to be paid à com- 
m of 10 per cent. for themselves. This the plaintitls agreed. to 
aide with Mesers. Engel and Co., their sub-contractors, an experi- 
eed fii who did the work. Defendant had paid. the £571, and 
piant! had had their commission out of it, but defendant refused to 
pay the sum now claimed, which was for services of a competent elec- 
tron ter some weeks. It was necessary to have the man to look 
Wer the whole affair, to. put new fuses in occasionally, and because 
there were live wires about the place. The public were admitted, and 
toy hed te he protected from possible danger or wires short-circuiting. 
I «oh fendant* case was that he said he would not have the man in 
question op the premises. as liis own manager was quite able to attend to 
aus thing requiring iniinediate adjustment. The Judge found for the 
pantis, with costs. 


ELECTRICIAN’S FRAUDS. 

Francis Delme Radclitte an electrician, who was indicted for obtain- 
nif эў false pretences £11 from Harry George Brock, £20 from Edward 
1. ty Lake. and an order for the payment of £10 from Edward James 
E vuolds, came up for trial at the Central Criminal Court last week 
cete Judg junio Smith, K.C. 

Ihe prosecution was based on the allegation that, as already reported 

tu these columns, the prisoner had advertised for apprentices to learn 

te beine of an electrician, and in cach of the cases mentioned had 

elund the amounts stated as premium, but after the payment of 

UO (neDey Jt was ascertained that the prisoner had practically no 
ness and was not in a position to carry out his undertaking. 

lie jury found the prisoner not guilty in the case of Brock, but 
=. tin the other two cases: and he was sentenced to 12 months’ 
„ nhment in the second division. 


ACTION AGAINST BELFAST CORPORATION. 


At the Belfast Recorder's Court recently, before his Honour Judge 
Freien, Henry. MGlade sued the Belfast Corporation for £50 
а for in;uries alleged to have been sustained by being thrown 
""ratruncar. The plaintiff stated that on April 25 last he got on 
a amcar at the Castle Junction, and whilst holding the brass upright 
he weaved an electric shock, He fell off the tram, had to be conveyed 
tothe hospital and was unable ty work sine. The medical evidence 
owed that the plaintiff had received a severe contusion of the left 
ү, abd the leg was Jin, shorter in consequence, М Glade would be 
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lame for the rest of his life. For the defence, it was shown that it 
would be impossible to get a shock from the brass upright, as it was 
дїї. from any wire charged with electricity. The саг had been 
examined for leakage, but none could be found. The case was 
dismissed on the merits. 


COMPANIES’ MEETINGS AND REPORTS. 


LONDON UNITED TRAMWAYS. 


The filth ordinary general mecting of the London United Tramways 
(1901) was held on Monday at Winchester House, Mr. C. J. Cater 
Scott presiding. 

In moving the adoption of the report (Electrical Engineer, March 1), 
the CHAIRMAN said competition was still going on, and he thought 
the time was not far off when this severe competition and suicidal 
cutting of rates must terminate, He did not believe that carrying 
passengers at less than cost was any better in the long run for the 
passengers than it was for the Company, because it seemed to him 
absolutely certain that if they were not making money out of their 
trallic they would, sooner or later, reduce the facilities to the 
passengers, and that naturally was bad for every class of Londoner. 
Since the opening of the Piccadilly Tube a system for the exchange of 
trattic with that tube, and also with the District Railway, had been 
worked out by Sir Clifton Robinson, and was now being carried on 
with very considerable success, With those two railways over 60,000 
passengers were now exchanged with the tramway. They were now 
constructing the Wimbledon line, which would link up their system 
of 55 miles with the London County Council trams to Tooting. Means 
would thus be afforded for the exchange of traffic and probably 
running powers with all their system in the West to Westminster and 
Blackfriars Bridges through the South of London. When these 
34 miles which they were now engaged upon were finished and open 
for traflie, their construction for the present would come to an end. 
Gross earnings, continued the chairman, amounted to nearly £327,896, 
nearly £27,000 more than the corresponding period. Under the Act 
of 1902 they pronosed tu construct from the south side of Hammer- 
smith Bridge, throngh Barnes and Mortlake, a tramway to Richmond, 
there connectiby with the line to Kew, but the powers sought to link 
up this line with Hammersmith were refused owing to the opposition 
of the London County Council. The period within which the powers 
for the Barnes and Mortlake line were required to be exercised 
expired in August last, and the directors deemed it advisable to 
abandon the proposal. Then as to the horse line which ran from 
Richmond to Kew Green, they had long been anxious to electrify the 
track, but they had not received much support from the Richmond 
Corporation, They had met also with opposition from the Middlesex 
and Surrey County Councils, who had demanded such exorhi— 
tant terms for crossing Kew Bridge that the question of tlie 
electrification must remain for the present. The construction of their 
line from New Malden through Wimbledon to Tooting was completed, 
and the remaining 34 miles would be ready for opening in May. 

Sir CLIFTON Rowinson seconded the motion for the adoption of the 
report. 

Major SKINNER pointed out that for every £100 the Company 
brought into revenue they had earned over and above the ex penses 
about 77 per cent., whereas the London Connty Council. trams in 
South London had only brought in 51 per cent. 

The СилікмаАх said that last year they had carried 55) millions of 
passengers, and during the five vears of their existence no fewer than 
234,000,000 people, which would show what an immense work the 
United Tramways did for the Oopnlation ot Londen. From each of 
these passengers they had earned 1:41d., and the expenses worked out 
at 56:80 per cent. 

The resolution for tlie adoption of the report was carried. 

At an extraordinary general meeting a Bill now being promoted in 
Parliament was approved, and it was resolved to change the name of 
the Company to * The London United Tramways, Limited.” 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC. 


The ordinary general meeting of the Kensington and Коу те 
Electrie Lighting Co. was held on the 28th ult. 

Lieut.-Colonel R. E. Скомртох presided, and in moving the adop- 
tion of the report stated that the total number of units sold had 
increased from 4,800,000 to 5,160,000. an increase of 7 per cent. A 
Bill was now before Parliament, in which they were taking part. for 
the purpose of enabling the directors to combine with other companies 
to improve the general. London supply. They were one of those com- 
panies which, having a bulk station of their own, shared with the 
Notting Hill Electric Lighting Co., and were only anxious to be let 
alone, but that, unfortunately, was not to be the case. They were 
the subject of the attack, not only fron. private undertakings seeking 
to obtain powers for the whole of London, but also to the attack of 
the local authority, in the shape of the London County Council, as 
the governing body in London. A great deal of mischief had been 
done and a great deal of unrest caused amongst the users of electricity 
by the wild statements made as to the deficiencies and shorteonin 8 
of the supply of electricity for London, especially for power purposes, 
and it could not be made too widely known how false aud misleading 
that statement was, when for the past year their Company bad been 
supplying its power to customers without any restiiction at the excep- 
tionally low rate of ld. per unit. It would be scen that he was 
justitied in these rather strong remarks, for the eost. of the Londen 
County Council Bill, if carried ont, might entail the borrowing of 
£20,000,000 sterling. for the purposes of doing work which was already 
satisfactorily done by the companies and local authorities who were 
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now carrying out the distribution of electricity in London. This 
was à serious matter for the whole of the ratepayers of London. Their 
Company ca over £6,000 н year in rates. 

Mr. R. W. WALLACE, K.C., seconded the motion, which was unani- 
niously carried, and a dividend of 5 per cent. on the second preference 
shares was declared, making, with the interim dividend of 5 per cent. 
already paid, a total distribution for the year of 10 per cent. 


CHARING CROSS, WEST END, AND CITY ELECTRIC 
SUPPLY. 


The annual meeting of the Charing Cross, West End, aud City 
Electric Supply Co. was held on Tuesday at the offices, 60, St. 
Martin’s-lanc, W.C. 

Mr. W. F. FrapncaTE (chairman of the Company? presided, and in 
moving the adoption of the report (Efeetriee!. Engineer, March 1) 
said the price obtainable for current had been gradually decreasing, 
and to meet that decrease the Board were doing all they could to 
lessen working expenses. The present application to. Parliament of a 
Bill proposed the formation not of a company, but of a joint com- 
mittee for the express purpose of enabling the existing companies to 
help each other, by linking up their mains for the sale of current. 
It further provided for the buying of the undertakings of the Yarious 
companies by a party, to be decided by Parliament, on fair terms, 
There was not 8 company in London which had failed to supply elec- 
trical energy whenever it was wanted. As regarded the question 
of price, by the Bill the companies were now promoting they 
were prepared, where bulk supply was required, to reduce from the 
maximum price to a figure at which energy would become absolutely 
a marketable commodity. It was doubtful whether the erection of a 
large central station as suggested was a wise course, fur the extension 
of the existing stations would be both more economical and effective. 
If Parliament would allow the companies to combine and to develop 
by expenditure from their existing resources economy would result. 

Mr. J. M. Garri seconded the motion, which was carried unani- 
mously. E 

A final dividend for the second half-year was declared at the rate 
of 5 per cent., making 5 per cent. for the whole year. 


NEWCASTLE AND DISTRICT ELECTRIC LIGHTING. 


The annual meeting of the Newcastle and District Electric Lighting 
Co. was held in Newcastle on the Ist inst. Sir John D. Milburn, 
Bart., chairman of the Company, presided. 

The CHAIRMAN, in moving the adoption of the report, said that last 
year they expressed the hope that the sale of electricity might reach 
7,000,000 units. He was very glad to say it had exceeded this, for 
the number of units sold was no less than 8,076,770, being an increase 
on the year of 45:9 per cent. During January last the units generated 
reached 1,181,908. The increase in the profit for 1906 over 1905 was 
27˙9 per cent., but the capital account had only increased 9:8 per 
cent., which was & marked contrast to the large increase of two or 
three preceding years. In declaring a dividend of 5 per cent., it would 
be seen that they паа had to draw to some extent upon the, reserve. 
but, anticipating another great stride forward during tho: present 
financial year, they hoped it would not be necessary to draw on the 
reserve again, The accounts for the year included an extraordinary 
expenditure of £500, being the cost of a rating appeal, exhibition 
expenses, and some minor matters, The great increase had been in 
the Newcastle stations, but Newhburn, which was worked at а 
loss last year, had this year made a profit of £787, and was 
pe ene steadily. When they cane to the position that 

ewburn was paying the same ratio of profit to capital as 
Newcastle they would have attained the object for which they 
were striving. There had lately been great activity on the 
ns of the gas companies, resulting in renéwed prosperity. This 

iad come about through the improved burner with incandescent 
mantle, the adaptation of gas to cooking, ete. Calculations had been 
аа: endeavouring to show that gas was cheaper than clectric 
ight. He thought. however, that electricity was going to have its 
turn, What corresponded to the gas incandescent mantle was the 
improving character of electric lamps, as evidenced by the new 
metallic-flament Jamps—such as the ‘‘ tantalum” and the“ osram.“ 
It was claimed for these lamps that they would give double the 
lighting power at about one-half the cost—in other words, those who 
were paying 3.d. per unit for their current would, by the use of these 
lamps, be getting a better light for 134. The price of these lamps, he 
believed, was about 23. 9d. each ; but he understood that: the 28. 9d. 


lamp would be almost immediately marketed at 2s., and when they | 


came down to 1s. or 1s. 6d. the directors anticipated a wholesale con- 
version of lamps. That electricity was a purer, better, and safer light 
than gas there was no doubt, and the time would certainly come when 
it would be almost universal in its use. It might interest the share- 
holders, Sir John said in conclusion, to know that since 1902 the 
Company's cost of production had been exactly halved, and during 
the present year they expected to bring the cost lower still. The 
reduction of dividend was solely in consequence of their having to 
expend capital to make the concern into a power company as well as a 
lighting company. He moved that a further dividend of 24 per cent., 
making 6 per vent. for the year, be paid. 
Sir BENJAMIN BuoW XE seconded, and the motion was carried. 


KALGOORLIE ELECTRIC POWER AND LIGHTING. 


An extraordinary general meeting of the Kalgoorlie Electrie Power 
and Lighting Corporation was beld on. Wednesday to pass the follow- 
ing resolution: * That the Kalgoorlie Electric Power and Lighting 
Corporation be wound up voluntarily, and. that Mr. Henry. James 
Dixon be and is hereby appointed liquidator for the purpose of such 


wae up.” Mr. Roger Wallace, K.C. (chairman of the Company), 
es 

P'The CHAIRMAN said: In June and October last you had the recon- 
struction scheme thoroughly explained to you, and I do not propose 
to go over it again. You will probably, however, want to know how 
the Company has been doing in the meantime. I am pleased to say 
that our profits are increasing. We telegraphed over to know what 
the profits werc in January and February of this year, so that I might 
be able to inform you at this meeting, and we received a cable 
in reply stating that they are considerably over £2,000 a month. 
As we have been basing all our expectations of paying a dividend 
on the preference and ordinary shares on about £20,000 a year, you 
will see that our profits are well over the amount that we anticipated. 
I am also pleased to say that the new plant we put down, includiny 
the Tosi engine, has resulted in a vory considerable saving on the turn- 
over. It represents a good deal over 10 per cent., and we proposc 
when we have the money at our disposal to convert some of the other 
engines into Tosi, or similar, engines, which will make a considerable 
difference in the profits of the Company. The debenture issue fell 
due in February, and that has been provided for. We did not 
think it ен to carry out the former resolutions until we had 
dealt with the new debenture issue. We have provided for that, and 
we have also paid for our plant out of earnings without calling into aid 
any new money, so that as soon as you pass this resolution we shall 
be able to carry through this reconstruction, І hope, during the 
month of April, and then we shall be able to pay you your dividends in 
due course, commencing from Jan. 1. I do not think that it is neces- 
sary for me to say anything more about tlie scheme, as you have had 
it before vou in various forms, but if any shareholder has any questions 
to ask I shall be very pleased to answer theni. I have great pleasure, 
therefore, in moving the resolution which the secretary has read. 

Mr. роге seconded the resolution. ; 

Replying to a question, the CHATRMAN mentioned that Mr. Crocker, 
the manager, was coming over from Australia, and when he arrived 
the question of the new unit would be considered. The directors 
wanted him to see one or two engines that had been produced on the 
Continent, and then they would proceed to order the new plant. 

The resolution was then put and carried леш. con. 


CITY OF LONDON ELECTRIC LIGHT. 


The report of the City of London Elcctrie Lighting Co. for 1906, to 
be presented to the meeting on the 15th inst., states that expenditure 
on capital account during the past year amounted to £52,609. А sum 
of £352,995 has been written off capital expenditure in respect of 
buildings, plant, and other works dismantled to Dec. 31, 1906. An 
amount of £41,727, “proportion of management and general expens s 
chargeable to capital,” has been dealt with by writing off £3,727 to 
reserve account, and allocating the balance to items of capital account 
to which it is applicable. The total written off from capital account 
consequently amounted to £36,720, leaving the expenditure thereon 
as at Dec. 31, 1906, at £2,051,960. The directors have credited the 
first debenture stock premium redemption account with £1,280 from 
revenue for interest, aud the amount at credit of the redemption 
account at Dec. 31 last was £54,610. They have also transferred the 
sums of £45,000 and £500 from net revenue account to reserve 
account. The balance at credit of reserve account as at Dec. 31, 1906 
stood at £197,572. In addition to which there were: first debenture 
stock premium redemption fund, £54,610; standing reserve for doubtful 
debts, etc., £1,400 ; amount carried forward, £20,621 —making total 
reserves, £274,204. The total revenue for the year, including interest 
on investinents and discounts £1,762, was £262,769. From this must 
be deducted the following items: expenses of generation and dis- 
tribution, £60,419 ; repairs and maintenance of buildings, machinery, 
plant, mains, and other works, £11,756 ; rent, rates, taxes, manage- 
ment expenses, and special charges, £44 638 ; interest transferred to 
debenture stock premium redemption fund, £1,280 ; staff superannua- 
tion fund, £318: leaving £144,575, to which must be added the 
balance brought forward from 1905, £22,255, making a total available 
revenue of £166,610. Of this sum the following amounts have been 
distributed or provided for : interest on loan from bankers, consumers’ 
deposits, cte., £2.920 ; interest on first and second debenture stock for 
the year, 231.825; transfer to reserve account, £45.000 ; to leasehold 
redemption, £500; and to parliamentary expenses (part), £2,704 ; 
leaving for dividends on preference and ordinary shares and for “сапу 
forward " to 1907, £83,660. The directors now recommend that the 
following dividends for the year ended Dec, 31, 1906, be declared, 
subject. to deduction of income tax, to members registered on the books 
of the Company at the closing of the transfer books on Feb. 27, 1907 : 


on the preference shares, 12s. each, being a distribution for 
the year at the full rate of 6 per cent.; on the ordinary 
shares, 12s. per share, being a distribution at the rate of 


6 per cent. for the year, leaving to be carried forward £20,621. 
It is satisfactory to note that the total units sold show an increase 
of 706,455, notwithstanding the very fine weather experienced 
during 1906, which occasioned a much smaller use of artificial light- 
ing, und the cessation of the temporary supply given to the London 
County Council tramways, the Council now giving the supply from its 
own station at Greenwich, the decrease under this head alone having 
been 1,155,965 units. Every effort continues to be made to extend 
the power supply branch of the Company'a business by active can- 
vassing, hiring ont of motors at low rates, etc. The total units sold for 
this purpose in 1906 were 4,411,079, being 21:61 per cent. of the total 
units sold for private supply. The slight reduction in the average 
price obtained for all purposes in 1906—namely, 2:67d. as against 
2:784. for 1905—is due to the larger proportion of units sold for 
power in 1906, the supply for power being necessarily given at a lower 
rate than that for lighting. The heating supply also shows satis- 
factory progress, the units sold for this purpose in 1906 having 
amounted to 790,195 units. In order to defend the existing rights of 


the Cou qany the Board had to expend an amount of £2,704 during 
the past vear, in addition to the amount referred to in their report for 
the vear 1905. As mentioned in that report, it was intended to 
нушат. the parliamentary expenses suspense account over a series of 
years. The econ have, however, decided to close the suspense 
ы count forthwith by appropriating £2,704 from the revenue for 1906 
and deluting the balance of £5,000 to reserve account. In view of 
the introduction into Parliament by the London County Council and 
hy others of Bills asking for powers to give bulk and power supplies 
thremghout the Metropolis, the directors have joined with all the 
London electric supply companies iu taking such steps as may be 
hevessai to protect their mutual interests. The directors would 
point out that the existing electric supply undertakings are in a 
position. to meet all demands in their respective areas for electric 
„nen for power, lighting, or other purposes, and, with a compara- 
tive small expenditure, to deal efficiently and economically with the 
question. of a [шк supply throughout Greater. London, if. permitted 
to ate themselves for that purpose. The London electric supply 
ii are promoting a Bill in the present session of Parliament 
with this object in view. The directors maintain that there is no 
su h public denied or necessity as would justify the establishment of 
а separate bulk supply scheme, involving a vast capital expenditure, 
which in their opinion would prove unremunerative. The directors 
fæl no doubt that shareholders. equally with themselves, deeply regret 
the loss which the Company has sustained by the death of its late 
chairman, Mr. George Herring. The directors have unanimously 
ele ted Mr. Joseph Bevan Braithwaite as chairman of the Company 
tu Mr. Herring's place. They have also unanimously appointed Mr. 
Frank Bailey, engineer to the Company since February, 1895, and 
Мг. Joseph Cecil Bull, manager and secretary to the Company since 
tts formation in Jul, 1891, as members of the Board in recognition 
of their services to the Company, and have further appointed them 
Joint managing directors. 
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COUNTY OF LONDON ELECTRIC SUPPLY. 


The report of the County of London Electric Supply Co. for 1906, 
to be presented to the meeting on the 11th inst., states that the capital 
expended during the past year on account of the Company's London 
districts amounted to £67.813, making the total expenditure in 
respect of those districts up to Dec. 51 last SI. 555. 780. To provide 
for this expenditure, aud tor other purposes, an issue of 10,000 6 per 
ent. pr ference shares of £10 cach was made in March of last year, 
ata pum of £2 per share, The premium received from this issue 
has ben applied as follows: reduction of general preliminary 
(penses, £0,188 ; writing off costs of T to the Administra- 
tive Co.'s Bill, £4,624; amount placed to reserve for depreciation, 
repair, and renewals, £5,000 ; discount on calls paid in advance 
under Certs of prospectus, dated March 12, 1906, £188 ; balance to 
credit of premium reserve account, £4,000. As regards revenue 
unt, there was brought forward £4.181, to which must be added 
balances in mspect of the past year, after deducting generation and 
distribution costs, rent, rates, taxes, wages, direetors' fees, general 
«а инеп aud other charges and proportion of salaries, £94,330, 
making a total of £98,511. The directors have carried to reserve for 
d: pros iation, repairs, renewals, ete., £16,000, and they now recommend 
a further dividend ou the ordinary shares at the rate ot 6 per cent. per 
anuum, less income tax, making 5 per cent. for the year, leaving a 
balance of £4.935 to be carried forward. The profits derived from the 
Conpany s London stations for 1906 amounted to £105,500, against 
£102,391 for 1905. The total applications received at Dec. 31 last 
amounted to the equivalent of 895,151 8-с. p. lamps, being an increase 
ot 124.491 lampe for the vear, as against 122,929 lamps for 1905. 
Included in these figures are motors aggregating 12,685 h.p., being 
in oinerease of 2,753 h.p. for 1906. The total units sold were 
10.755.424, as a,minst 8,614,187 for the previous year, being an 
uche, of over 24 percent. The Bournemouth and. Poole Electricity 
Napply Ce., in which the Company is interested, has made excellent 
prog tss during the year under review, the receipts from sale of 
uri nt. and meter rentals and the net profits showing а greater 
tnerease than in any preceding year. The directors have recom- 
mended a dividend on the ordinary shares of that company at 
the rate of 7 per cent. for the year 1906. The reconstruc- 
tem ot the Scottish House-to-House Electricity Co. is nearing 
ет. репо. During the year additional applications for the equivalent 
ef 20.907 8-.p. lamps have been received, including 629 h.p. in 
motors, The Electric Power Bills promoted by the London County 
Coun il and others in the last session of Parliament were dealt with by 
а select committee of the House of Commons, which reported that it 
was not advisable that the Bills should. proceed further, pending the 
introduction of a satisfactory Bill dealing with the question of bulk 
sapply for London and the adjoining districts. This matter has for 
months past been under the careful considerations of a committee 
pepresenting the whole of the London electric supply companies, 
with the result that a Bill dealing with it is being jointly promoted 
bv them in the present session of Parliament for the purpose of joint 
& tion in connection with bulk supply. Should this Bill become law, 
the necessity for any additional bulk supply organisation will be 
oiviated.. The London cleetrie. supply companies are also jointly 
taking steps to protect. their interests in respect of other Bills. A 
provisional order is being promoted in the present session of 
Parliament, with the consent and support of the local authority for 
the district of the Maldens and Coombe Urban District Council, which 
adjoins the Company's existing area of supply. 


METROPOLITAN ELECTRIC SUPPLY. 


The repert of the Metropolitan. Electric Supply Co. for 1906, to be 
submitted tu Uie mecting on the 12th inst., states that capital expendi- 
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ture, which at the end of 1905 amounted to £1,696,007, has now 
reached a total of £1,802,383, being an increase during the year of 
£106 376. The greater part of this sum was expended on further 
extensions of the system of low-pressure distribution. Towards meeting 
this expenditure an additional portion of the securities in which the 
balance ofthe St. Marylebone purchase money, representing repaid capital, 
was temporarily invested, ee becu sold. The sales resulted in a 
profit of £519, which has been added to the special reserve fund against 
depreciation of investments generally, which now amounts to £4,639. 
The grossrevenue forthe year, including receipts from the St. Marylebone 
business, the transfer of which was completed by March 31, amounted 
to £175,635, a decrease of £93,371. The working expenses, which in 1905 
were £108,724, amounted in 1906 to £82,938, a decrease of £26,786. 
In the last session of Parliament the Company obtained powers to supply 
electricul energy in bulk to authorised distributors for all purposes 
and to railway and other companies for purposes of traction only in a 
further portion of Middlesex, aud iu portions of the counties of 
Hertford, Buckingham, Berks, and Surrey. Powers were also 
obtained to acquire by agreement the supply undertakings of local 
authorities and companies in the whole of the Company's bulk supply 
district, except in and near London. The Bill which was promoted 
last session by the London County Council for à bulk supply in and 
around London was jointly opposed by all the London statutory supply 
companies, and was thrown out by a Hybrid Committee of the 
House of Commons The London County Council have again 
deposited a Bill this year, against which, as also aguinst a Bill 
deposited by other promoters, the London рн have jointly 
petitioned, The London companies have, in their own interests, 
deposited a Bill to deal with this question, The balance at credit of 
revenue account, before providing for depreciation, is £92,697. The 
directors have set aside £20,000 us an addition to the depreciation 
and reserve fund, carrying to credit of net revenue account the sumi 
of £72,697. This sum, with the balance brought forward fron 


last account and other receipts, makes a total of £86,951. 
After deducting interest on debenture stocks and loans, 
dividend on preference shares and other charges, including 


interest paid to the Borough Council of St. Marylebone under 
the working agreement, which terminated on March 31, there 
remains а balance of £45,904. To this the directors have added 
£35,000 from the undistributed balance of tle St. Marylebone 
purchase money which was set aside towards the maintenance of 
dividends during the development of other business to replace the 
loss of St. Marylebone. This increases the balance at credit of net 
revenue account to £80,904. An interim dividend of 4s. per share 
(being at the rate of 8 per cent. per annum) on the ordinary share 
capital, amounting to £40,000, was paid on Aug. 7, and the directors 
now recommend that a further dividend of 4s. per share be paid, 
making a total distribution for the year of 8s. per [ге or 8 per cent. 
This will absorb a further sum of £40,000 and leave a bulance of £904 
to be carried forward. During the year new connections representing 
the equivalent of 77,596 8-c.p. lamps were added to the Company's 
system, and connections representing 133,697 lunips were transterred 
to the St. Marylebone Borough Council, leaving a total councetion at 
the end of the year of 685,358 lamps. 


COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION. 


The report of the County of Durham Electrical Power Distribution 
Co. for the year ended Dec. 31, 1906, to be presented to the meeting 
at Newcastle-upon-Tyne on the 14th inst., states that the total con- 
nections to the Company's system at the end of the year, including 
the connections of the associated company, the County of Durham 
Electric Power Supply Co., amounted to 13,200 h.p., which, compared 
with the previous year's figure of 7,600 h.p., ew an increase of 
5,600 h.p. The profits of the year, together with the balance of 
51.072 brought forward from 1905, amount to £20,756. The direc 
tors now recommend a dividend at the rate of 4 per cent. per annum 
on the amount called up on the ordinary shares, carrying forward 
£1,934. The directors, in view of the fact that the capital outlay 
оп the Company's extensions during the year bas been practically 
unproductive, have not appropriated any portion of the profits to- 
depreciation, The expenditure on capital extensions during the year 
has been £100,594, ot which £84,464 represents the outlay on the 
Company's account and £15,950 the outlay by the County of Durham. 
Electric Power Supply Co. The extension of the system of genera! 
distribution throughout the districts where the Company holds pro- 
visional orders lias been delayed by circumstances beyond the control 
of the management, and was not ready for use until alter the end of 
the year. It is expected that it will become revenue earning in the 
course of the summer. The supplemental order confirming the transfer 
of the Blavdon electric lighting order from the Blaydon local authority 
to this Company received the Royal assent on June 22, 1906. The 
directors record with deep regret the loss of their late colleaguc, 
Sir Thomas Richardson. It is not at present proposed to fill the 
vacancy. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY. 


The report of the Newcastle-upon-Tyne Electric Supply Со, for 
1906, to be submitted to the meeting on the 14th inst., states that the 
total connections to the Company's system at the end of the year 
amounted to 70,000 h.p., which, compared with the previous year's 
figures of 55,500 h.p., show an increase of 16,700 h.p. The protits, 
after deducting expenditure in connection with the electrical exhibi- 
tion held last vear—viz., £810—and including the balance of £1,354 
brought forward from 1905, amount to £85,747. The directors now 
reconimend a further dividend of 54 per cent. on the ordinary shares, 
making 8 per cent. for the year, transferring. to depreciation account 
£15,000, carrying forward £2,145. The amount standing to credit of 
suspense account at Dec. 31, 1906 (being balance of the £50,000 
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received from the County of Durham Electrical Power Distribution 
Co. under the working agreement, dated March 30, 1905), after 
deducting further expenses chargcable—viz., £37—was £29,728. 
Out of this there has ieee transferred to revenue, being £1. 10s. per 
kilowatt on 4,000 kw. for supply to the Durham area, £6,000, leaving 
a balance of £25,728. Of this the directors have transferred to 
depreciation account the sum of £10,000, leaving to credit of suspense 
account £13,728. The depreciation account, after adding the sums 
thus transferred, stands at £181,000. Out of this sum the directors 
have written off in reduction of the value of capital expenditure 
£150,000, and have also set aside as a general depreciation on stocks 
£2.500, leaviny to credit of the general depreciation account £28,500. 
The feserve account at Dec. 31, 1905, stood at £12.184. To this 
account have heen added premiums received during the year on the 
shares issued, which, after deducting the cost of issue of these shares 
and also of the secund mortgage debentures—viz., £3,984—amounted 
to £12,109, thus making the amount to the credit of reserve account 
£24,295. This total will be further increased during the current 
year by the premiums (amounting to approximately £15,000) 
receivable with the remaining calls on tlie last issue of pre- 
ference and ordinary shares. Expenditure on capital account 
during the year, represented by extensions of the Carville 
pom station and of the system generally, has been £172,679. 
Mring the year the Castner-Kellner Alkali Co. have estab- 
lished works on the Company's land at Carville, and is now 
taking a supply of electricity. During the year 12,500 preference 
and 12,500 ordinary shares of £5 each were oflered to the public at 
premiums of 10s. and £2 per share respectively, and were very largely 
over-subscribed. Two pounds per share of the capital and a propor- 
tion of the premiums have been called up, and it Is anticipated that 
the remaining calls will be made before the autumn of this year. 
The directors have also made an issue to the public of second mortgage 
debentures to the extent of £187,500. which were over-applied tor. 
These debentures were called up for payment on 7th inst. First 
mortgage debentures amounting to £50,800 fell due for repayment on 
Jun. l last; these, by agreement, were extended to Jan. 1, 1912, 
when the remaining first mortgage debentures and also the second 
mortgage debentures will fall due. То provide for ordinary extensions 
and particularly for the development of the northern area, it is 
anticipated that, after making the remaining calls on tlie shares above 
referred to, it may be necessary to issue the remainder of the autho- 
rised share capital towards the end of the current year. 


CAMBRIDGE ELECTRIC SUPPLY. 


The report of the Cambridge Electric Supply Co. for 1906 states 
that during 1906 there have been connected the equivalent of 3,043 
8-c.p. lamps, making a total to date of 55,579. The number of units 
supplied during the year has been 596,456, an increase of more than 
56,000 units. During the year a complete new range of steam-pipes 
has heen installed. А new transformer sul-station has been built, and 
the supply mains have been extended in several directions. An appeal 
has been lodged during the year against the increased rating assess- 
ment on the Company's undertaking, and a substantial reduetion has 
been obtained. The accounts show a total profit for the year of 
£7,525, which, added to £1,391 brought forward from 1905, makes 
28.916. Atter deducting debenture and other interest, £1,397, placing 
£1,506 to depreciation fund. account, which will bring up the total 
placed to the credit of that account to £10.000, and writing off £250 
ot! suspense account, there remains a balance of £5,763. An interim 
dividend of 25 per cent., absorbing £2,120, has already been paid, 
and the directors now recommend a further dividend of 33 per cent., 
making 6 per cent. for the year. This will absorb £2,968, leaving а 
balance to carry forward, subject to adjustment of income tax, of 


about £680. 


WORCESTER ELECTRIC TRACTION. 


The report of the Worcester Electric Traction Co. for 1906, to be 
presented to the meeting on the 11th inst., states that capital expendi- 
ture to Dec. 31 last amounted to £115,849, of which £762 was 
expended during 1906. The total revenue for the year amounted to 
£15,185. After deducting all expenses chargeable to revenue, inelud- 
ing repairs, maintenance, and debenture stock interest, and adding the 
balance available from last account namely, £1,143—there remains 
an amount of £5,548 available for allocation. The directors recom- 
mend that this should be ap; lied as follows: to depreciation and 
reserve fund, £1,500, and in payment of a dividend on the ordinary 
shares at the rate of 5 per cent. per annum, leaving to be carried 
forward £548. The construction of the 200 yards of light railway 
along the Malvern-road, referred to in the last report, was duly carried 
out, and the line was opened for public traffic on Aug. 25. 1906. With 
regard to the remaining light railways which have not been constructed, 
an application was made to the Board of Trade for the abandonment of 
the powers authorising the same, and consent to this was given on 


Dee. 27, 1906. 


HOVE ELECTRIC LIGHTING. 

The report of the Hove Electric Lighting Co. for 1906, to be pre- 
sented at the mecting on the 14th inst., states that the result of the 
past year's working is a net protit of £12,675, as compared with 
£12,490 in 1905. After payment of the final dividend for 1905 and 
setting aside the amounts for reserve and maintenance funds there was 
a balance brought forward to the present year of £692, which, added 


to the net profits fron; the present year, makes an available balance of 


£15,565. After deducting debenture interest, the interim dividend 
ut the rate of 8 per cent. paid in October last, and income tax, there 
remains a surplus of £8,293. The directors now propose to place 
£4,000 tu renewals. and depreciation account, aud to declare a final 


dividend at the rate of 10 per cent. per annum, making 9 per cent. 
for the year, and to carry the balance, £818, forward. Expenditure 
on capital account during the year has amounted to £3,437. 


BROMPTON AND KENSINGTON ELECTRICITY SUPPLY. 


The report of the Brompton and Kensington Electricity Supply Co. 
for the year ended Dec. 31, 1906, submitted to the meeting on 
the 7th inst., shows a credit balance of £31,383, which, with the 
balance of £8,684 brought forward and £120 balance of interest 
received, makes a total of 240,187. The directors propose to place to 
depreciation account £8,000, and to pay a dividend on the ordinary 
shares at the rate of 11 per cent. per annum, making 10 per cent. for 
the year, transferring to reserve fund £4,000, leaving to be carried 
forward £9,145. 


NEW COMPANIES REGISTERED. 


Leeds Electric Co.—This company has been registered with a 
capital of £10,000 in £1 shares to acquire the business of electrical 
manufacturers and merchants carried on by the Bryant Trading 
Syndicate at 1, Oxford-place and 14, Park Cross-street, Leeds. No 
initial public issue. 

Tandjong Rubber Co.— Registered March 1. Capital, £100,000 
in £1 shares. Objects: to acquire from Harrison and Crosfield, of 
3, Great Tower-street, E. C., an option for the purchase from the 
Algemeene Consignati Bank of Amsterdam of the lease or land con- 
cession of the Tandjong Kassan Estate, in the regency of the East 
Coast of Sumatra, consisting of about 4,782 bouws, or 8,460 acres, and 
to carry on the business of growers of rubber and other produce, ete. 


Liens Registered. 


Russian Bitumen Co., Limited, London, 8.W.—Lien registered 
Feb. 25 for £400 10 per cent. debentures, part of £5,000. Amount 
previously issued, £3,000. No trustees. Charged on the undertaking, 
goodwill, and effects. 

British United Engineering Co., Limited, London, W.C.— 
Lien registered Feb. 27 for £1,890 6 per cent. debentures, part of 
£10,000 authorised. No trustees. Secured by a floating charge on 
the assets, present and future. 

British Columbia Electric Railway Co., Limited, London, 
E.C.—Trust deed registered Feb. 28 for securing debenture stock for 
a stim not to exceed the amount paid or credited as paid up on the 
capital of the company for the time being issued, the trust decd being 
stamped to cover £300,000 44 per cent. perpetual and irredeemable 
consolidated debenture stock. Trustees: British Empire Trust Co. 
Secured by a first floating charge on the undertaking and all the 
property and assets, present and future, including the uncalled capital, 
subject to the existing mortgages and charges created to secure 
£238,000 44 per cent. first mortgage debentures and £220,000 44 per 
cent. Vancouver Power debentures, now outstanding. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Nottingham.—The Corporation invite tenders for annual supplies 
for the tramways department. Tenders by March 18. 

St. Marylebone.— lle Corporation invite tenders for the annual 
supply of stores for the electricity department. Tenders by March 13. 

Sheffield. -—The Corporation Electricity Department invite tenders 
for the supply of alteruating-current regulators. Tenders by March 21. 

Perth (Australia).—The Postmaster-General invites tenders for 
lead-covered, paper-insulated telephone cables. Tenders by March 25. 

Shoreditch.—The Borough Council invite tenders for the supply 
of stores and materials for one year. Tenders to the Town Clerk by 
$ pon on March 12. 

Madrid.—Thie Public Works Department invite tenders for the con- 
struction, maintenance, and working of electric tramway at Baeza. 
Tenders by March 16. 

Eccles.—The Corporation invite tenders for the supply of boiler 
plant and generating plant. Particulars from the Borough Electrical 
Engineer, Tenders by March 9. 

Hull.—The Town Council invite tenders for one year's supply of 
(1) insulated wire and (2) insulated cups and bolts. Tenders to the 
Town Clerk by 10 a.m. on March 15. 

Glasgow.—The Corporation invite tenders for the supply and егес. 
tion of steam turbo-alternators with condensing plant. Tenders to 
the Town Clerk by 10 алп. on March 25. 

Leyton.—The Urban District Council invite tenders for electric 
wiring. Specification from Mr. W. Jacques, 2, Fen-court, Fenchureh- 
street, London, E.C. Tenders by March 11. 

West Ham.—Tenders are invited for mechanical stokers aud open- 
type low-litt cooling tower. Tenders to the Town Clerk by noon 
on March 18. See advertisement in last issue. 

Cheltenham.—The Electricity Committee invite tendera for a 
1.000-kw.  turbo-generator, — electrically-driven — surface-condensiug 
plant. Tenders to the Town Clerk by March 22. 

Bristol —Tenders are invited by the Docks Committee of the Cor. 
poration for the supply, erection, and maintenance of two electrically- 
driven refrigerating sets. Tenders by March 15. 

Prestwich.— lle (Guardians invite tenders for the supply of gene 
rating plant, lifts, bells, aud telephones, ete. Tenders to the Union 
Otlices, Cheetham Hill-road, Manchestor, by April 4. 
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Portamouth.—The Tramways Committeo invite tenders for the 
annual supply of stores. Particulars from the tramways engineer, 
Tenders to Mr. W. R. Spaven, general manager, by March 11. 

Copenhagen.—Tlie Corporation invite tenders for two three-phase 
steam-turbine alternators. Partienlars. from 30, Kroner Elektrisk 
Station, Gothersgade 30, Copenhagen, Tenders by March 18. 

Orviles (Spain)—The Municipality invite offers for the electric 
livhting of the town and its lease for ten years. Particulars from the 
Avuntenuento Constitucional, Madrid. Tenders by March 26. 

Bootle. — The Corporation invite tenders for the annual supply of 
stores for the electricity department. l'artieulars. from the Borough. 
Eicctrieal Engineer. Tenders to the Town Clerk by March 16. 

Kingston-upon-Hull.—Tenders are invited for one year's supply of 
insulated wires and insulated. cups and bolts. Tenders to the Town 
Cerk by 10 a. m. on March 15. See advertisement in last issue. 

Stockport. The Corporation invite tenders for the installation. of 
el^ trie clocks in the new town hall. Forward. particulars of systems 
to the office of Mr. Robert Hyde, town clerk, Stockport, by March 9. 

Swindon. - The Corporation invite tenders for the annual supply of 
steres dor the tramways and electricity department. Particulars: from 
Mr. T. x. ralf. mamager, Tenders to the Town Clerk by noon on 
Mareh 11. 

Govan. —Tli« Corporation invite tenders for the annual supply of 
stems for the electricity. department. Particulars from Mr. T. C. 
Parsons, ugh electrical engineer, Tenders to the Town Clerk by 
Ма: h 25. Шш | 

Aberdeen. The Corporation invite tenders for the supply and 
delivery ot one surface condenser, together with air- pump. oil-separator, 
ete; Tender to the City Electrical and Tramway Engineer [s noon 
on Mauch 19. 

Copenhagen. — The Corporation Electricity Department invite 
Under for three motor-generators of 1,000 kw. capacity each. Par- 
toalars may be had on application to (Gothersgade 50, Copenhagen. 
Tenders by April 11. | 

Madrid. The Post and Telegraph Department invite tenders for 
The supply of porcelain insulators, Deposit 5 per cent. | Particulars 
frm the Diretor of Post aud Telegraphs, Carretas 10, Madrid. 
Tenders by Mareh 14. 

Manchester.— The Tramway Committee invite tenders for the 
supply of o hard-drawn copper trolley wire, (^: tramway rail bonds, 
Tenders to the Chairman of the Tramways Committee, 55, Piccadilly, 
Manchester, by 10 a.m. on March 12. 

East Ham. Th. Corporation invite tenders for the supply of stores 
during vear ending March 31, 1908, including engineers! sundries for 
the ele trie lighting and tramways department. Particulars from Mr. 
C. E. Wilson, town clerk. Tenders to the Mayor by March 16. 

London.—T!« London County Council invites tenders for the 
installation of electric lights, bells, telephones and fittings, and wiring 
fer moters at the London Day Training College, Southampton-row, 
Londen. Tenders to the Clerk by March 26. See advertisement. 

Bury (Lanes.).— The Corporation invite tenders for the supply and 
erection ot one Lancashire boiler, 508. by 8,ft., with fittings, ete. 
Si, ation, ete.. may be obtained from Mr. S. J. Watson. M. I. E. E., 
inner and manager, Electricity Works. Bury. Tenders to the 
Town Clerk, Bury, by noon on March 16. 

Bray (Ireland).—The Urban District Council invite tenders for 


+ 


supphes required. at their electrice light works for 12 months from, 


April 1, 1997, including cables, carbons, house wires, switches, lamps, 
Leiders, incandescent lamps, ete, Particukus from Town Clerk, to 
whom tenders must besent by 10 алп. on March 19. 

London, S. W. —Tle London County Council invite tenders for the 
manufacture, delivery, and erection at certain of tlie Council's tram- 
wavs sub-stations of 10 induction motor-generators of 500 kw. capacity 
and four of 150 kw. capacity. Tenders to the Clerk of the Council, 
County Hall, Spring gardens, S.W., by 10 a.m. on March 19. 

Colchester. —Tlie Corporation invite tenders for the supply during 
vear emiing March 31, 1908, of (1) ironmongery aud tools; (2) oils; 
3 «пан sundries : A castings. Particulars from Mr. A. R. Sillar, 
V. I. EL. C.., A. XI. I. E. E., borough electrical engineer. Tenders to the 
Chairman of the Electricity Supply Committee by 10 a. m. on March 14. 

Wimbledon.— The Corporation invite tenders for the following for 

he electricity departinent:: (1) engine- room stores; (2) cables and 
conduits ; (5; joint boxes and jointing material; (4) transformers; (5) 
meters ; 6 oils; (7) incandescent electric lamps. carbons, and acces- 
eres: (8 castings; (9 tirebricks and fireclay. Tenders to the Town 
Clerk by March 15. 

Maidstone. —Th« Corporation invite tenders for the construction 
and equipment of light railways, comprising permanent way (tramway 
construction), overhead line, underground mains, switchboard, rolling- 
stock, and buildings. Tenders to include. the whole of the works. 
Ol. r9 for separate sections will not be cousidered. Particulars from 
the Town Clerk. to whom tenders must be sent by March 18. 

Edinburgh. --Tenders are invited for annual works and supplies by 
the Corporation, including. the furnishings and upholding of house 
telephone and electric bell installations (forms of tender шау be 
олан d trom the Superintendent of Works, Royal Exchange), and elcc- 
tricAl material for interior wiring (forms from the Resident Electrical 
Enzineer, Dy war. расе). Tenders to Mr. Thomas Hunter, W.S., town 
ciak, Edinburgh, by March 11. 

Cairo. - The Journal (officiel states that tenders will be received for 
the anstallatióon. of electric light at Korimat and Elessi pumping 
tat uns. East Giza province, Tenders must be submitted on stamped 
paper, and addiessed to the Chief of Administrative Service in a 
ale envelope bearing the inscription ** Tender. for Eleetrie Light 
Installation at Rorimat and Elessi Pumping Stations," Tenders will be 
received up to 10 a. m. on March 10, 7 
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Wrexham.—Tle Town Council invite tenders for the follow- 
ing for the borough electrical engineer's department: cnyine-room 
stores, tools and ironmongery, cables, cable-jointing requirements, 
double-pole service cut-outs, meters, incandescent lamps, are lamp 
carbons, lubricating oils, coal, wood troughing, ete., boiler soele 
solution. consumers’ installation materials, special firebricks for 
Meldrum’s refuse destructor. Tenders to the Town Clerk by March 16. 

Colohester.—The TramwaysCommittee invite tenders for the supply 
of the following materials required during vear ending March 51, 1908: 
(1 ironmongery ; (2) oils and grease: (35i fuel; (4) eastings, brake 
blocks, ete: 5 fittings for ick Kerr electiie car. inelnding bearings, 
controllers, trolley standards, trolley heads, ete. 46 overhead material ; 
(7 rubber and fibre material Particulars from Mr. R. C. Bullough, 
A. NM. I. C. E.. general manager and engineer, Car Dep t, Magdalen- 
street, Colchester, to whom tenders must be sent by March 14. | 

London, S. W. - Tie London County Council invite tenders for (4) 
the manufacture, delivery, and erection of 12 water. tube boilers for the 
Councils Greenwich electricity generating station: (^) manufacture, 
delivery, and erection of eight travelling hand cranes for certain of the 
Council's tramiwavys sub- stations: tei manufacture, delivery, and fitting 
of low-tension switelibeards for the Council's northern. traniways snb- 
stations; (7) manufacture, delivery, aud fitting of low-tension switch- 
boards for the Council's southern tramways sub-stations ; (^? mann- 
facture, supply, an! delivery of 900.000 stoneware cable. duets: (/) 
laying stoneware ducts, building manholes, repaving, ete., for the 
Council's northern tramways; y) laving stoneware ducts, building 
manholes, repaving, ete., for the Council's southern tramways. 
Tenders must be upon the official forms to be obtained from the Clerk 
of the Council, Count Hall, Spring gardens, 8. W., and be delivered 
by March 19. 


RESULTS OF TENDERS. 


Derby.- Tle Corporation have accepted the tender of the British 
Thomson-Houston Со. for the supply of three single-deck and two 
double-deck cars at £2,987. 10s. 


Acorington.—The Corporation have accepted the tender for motor- 
generator submitted by the Lancashire Dynamo Co., at £700; and 
that of Dick, Kerr, and Co., Preston, for two 500-kw. dyuamos, at 
21.880. | 

Stalybridge.— Messrs. Bruce Pecbles and Co. have received from 
Willans and Robinson an order for one 2.000-k w. three-phase 40-cycle 
turbo-generator for the Stalybridge, Hyde, Mossley, and Dukintield 
Tramways and Electricity Board. 


Warrington.—Tlic following tenders have been accepted : British 
Westinghouse Co.. transformers for 12 months, £361. 12s. : Evered 
and Co., main switeliboard feeder panel, £45; St. Helens Cable Co., 
cable and feeder pillar, £293. 10s. 2d. 


Darlington.—The Electrical Committee of Darlington are recom: 
mending to the Town Council for tinal approval the acceptance of the 
tender of the Lancashire Dynamo Co., at £2,747, for a 500-kw. 
generating set with Belliss engine. The cost per kilowatt works out 
at £5. 10s., and it is interesting to note that less than three years ago 
the Darlington Corporation paid a rate of nearly £10 per kilowatt. 


Hammersmith.—On the recommendation of the electrical engineer, 
formal application is to be made for the sanctions of the Board of Trade 
and the Home Office to install two high-tension motor-generator sets 
for use at Olympia, and, subject to sanctions being received. a joint 
committee have recommended the Council to accept the tender of the 
General Electric Co. for two niotor-generators, 2,400 volts, for £1,182. 


Liverpool.—The following tenders have been recommended ta the 
City Council for acceptance: incandescent lamps, Edison and Swan 
United Electric Light Co., Ediswan-buildings, Kenshaw-street, Liver- 
pool, and Electrical Co., Charing Cross-road, W. C.: electric meters, 
Ferranti Limited, Hollinwood, Lancashire ; wood casing and sundries, 
P. L. Jones and Co., 29, Romeo-street, Liverpool; carbons, Н. Tuchman, 
2, Dyers-buildings, Holborn, E.C.; insulated cables and other wires, 
Anchor Cable Co., Hamilton House, Victoria-embankment, E.C.; 
electric fittings and sundries, British Insulated and Helshy Cables, 
Prescot, Lancashire, and Sykes and Sugden, Spring-place Works, 
Hudderstield ; cables and accessories for street mains, Callender's Cabte 
and Construction Co., Hamilton House, Victuria-embankment, E.C. 


Wembley (Middlesex).—The following tenders have been received 
for the construction of about 1 mile 2 furlonys 5 chains of double track 
(with road widenings) for electric. traction along the Harrow-road, 
in the parish of Wembley, Middlesex, for the Light Railways and 
Tramways Committee of the Middlesex County Council : 


C. Ford. Willesden (accepted £25,734 11 9 
Dick, Kerr, and Co., London . 25.754 11 9 
Wimpey and Co., Ilummers md . . 26,326 0 0 
W. Underwood Bros., Dukintield.| ...................... .. . 26.518 0 0 
R. W. Blackwell and Co., Westminster 27095 8 2 
Kirk and Kandall, Woolwich............ 4 28.165 0 0 
G. Trentham, Birminghm - æ 424 — . 28.172 0 0 
Wall and Co., оной а оаа аа o eret 28.261 0 0 
H. Holloway, Wolverhampton. e 28.481 3 2 
G. H. Hunt and Son, High Wycombe ..................... 28,742 12 0 
Muirhead and Co. London ................ esee m 29.446 18 6 
We Марага: ,,,. ран aaah . 29459 2 3 
С. Law, Kidderminster —.................. eee. 3 . 29.501 0 0 
Davies, Ball, and Co., London . 29.797 17 1 
Mowlem and Co., London T 29.818 0 0 
T. Adams, Wood Green . ess UR . 30.756 2 2 
R. Finnigan, Northampton . 50.898 18 4 
British Electric Equipment Co., London 51.055 10 6 
Гауса Coo WOW “r. ышкан сыйа иза аа 32,267 0 0 
Ery: Bros, Greene унны рз ананын сайы 52,720 10 2 


County engineer's estimate, £50,118. 19s. 2d, 
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Willesden and Acton,—The following tenders have been received 
for the construction of about 2 miles 1 furlong 6 chains of double 
track (including the demolition of the existing bridge and the erection 
of a neW steel girder bridge 45ft. wide between parapets and 
225ft. long, in five spans, across the London and North-Western 
main line at Willesden Junction, with new abutments and approaches, 
und also other extensive road and bridge widenings) for clectric 
traction, for the Light Railways and Tramways Committce of the 
Middlesex County Council : 


R. W. Blackwell aud Co., Westminster (accepted). .. £59.048 5 11 
Dick, Kerr, and Coa London . 59.948 6 6 
C. Ford, Willeedee n 59,948 6 6 
Wall and Co., Londͤnnnn n mne 61.505 0 0 
Hunt and Son, High Мусошіе.......... 61,836 11 0 
Underwood Bros., Dukintield................................ 62,600 0 0 
Wimpey and Co., Hammersmith ........................... 62,785 0 0 
W. Manders, Ley ton . q 64,259 1 3 
Davies, Ball, and Co., London . 64.847 0 0 
G. Trentham, Birmingliam . 64,879 0 0 
H. Morecroft, Acton Green . 65 410 0 0 
H. Holloway, Wolverhampton 4 65,626 3 6 
С. Нау und Co., Westminster . „648 2 3 
Kellett's, Limited, High IIolborn . 65.951 4 7 
Mowlem and Co., Westminster 66,603 0 0 
Kirk and Randall, Woolwich.................. . 66,750 0 0 
Muirhead and Co., London sees 67,420 12 6 
R. Finnigan, Northampton 68,279 3 5 
W. Pattinson and Son, Westminster, S. WWW.... 68,579 0 0 
A. Fasey and Son, Leytonstone.............. 5 68,985 0 6 
British Electrical Equipment Co. ........ ** 70,492 11 5 
T. Adams, Wood Greeu ......................... e 70,830 1 0 
Perry and Co., Bow...... —Á— —— (M HÀ 72,368 0 0 
G. Law, Kidderminster ........ VF . 75.208 0 0 


County engineer's estimate, £64,608. 10s. 
Hammersmith. Fenders for annual supplies have beon received as 


follows: f f 

. Electrica! goods accessories). 
G. Braulik* ...................... КӨ e £20 19 10 
Verity's Limited ................ e e 22 12 4 
Imperial Electric Supplies...... — —— M КТО 22 19 0 
Davis Electric Lamp C(ooꝛꝛy а 25 10 8 
General Bleetrie: C0. ынкы кнр ore ek сна ыры 25 15 2 
E Charngtlol . ER ERA AR 24 6 6 
Siemens Bros. Dynamo Work а. 24 9 7 

Electrical godds, insulating (all items). 

General Electric G vag csis.vaccvesassns¥axdunasaneoovadeacevacs cons 54 9 4 
E. Charringtoe nn €— — КОЛЛ 56 10 3 
Neville, Williams, and Co FF 57 12 6 
India Rubber Co. ........... utes FCC 46 17 9 

| Pure Para rubber strip only. 
Henley's Telegraph Works Co eee 22 8 0 
Electrical Co. ............ ——— ĩ —— I O ЕВ 25 2 0 
Siemens Bros. and Оо. ...,......................................... 25 4 2 
Neville, Williams, and Oo. .............................. а. 25 16 0 
British Insulated and Helsby Cables 25 16 0 
UN uU aep 25 16 0 
Improved Electric Supplies. . 25 16 0 
Johnson and Philli[d H · U . 25 16 0 
Eningen mw= peer lied A 24 5 4 
General Electric . 8 24 10 0 
Bt. Helens Cable Со. ,.... какшы ашына 24 10 0 
Су а ТИВА, c 25 4 0 
India Rubber Co C Á—— 8 45 12 0 

Insulated wires (all items’. 
J. Frankenburg and SonDDUULL' ll... q 299 14 0 
Garnett's Cable Co U P 7 . — 501 7 1 
General Electric Co. . aa news ТЛ ð8 ÿmr Т ЕУ 540 19 0 
Johnson and Phillips —ͤ— 2 567 2 1 
Callender s Cable ,,,, 582 3 5 
British Insulated and Helsby Cables q. . 585 7 9 
WT Glover %%/%/%/éôͤÜͤ]]]]]h rio de brad 595 5 4 
India Rubber, ete., CO ꝗ "mom 396 9 5 
St. Helens Cable Co. .................. FFC 402 2 3 

For cables only. 

J. Frankenbuig and Sons 266 1 0 
Garnett's Cable Со. ............ » deed e da 207 7 6 
Electio CO DP 275 0 4 
Liverpool Electric xo llt 222 400 5 3 
General Electrice C0)... Deci aed aa 502 10 8 
Henley's Telegraph Works Co— t 454 15 5 
Johnson and Phillips... e аиа. 335 4 11 
British Insulated and Helsby Cables 556 10 8 
NW T. Glover and CO е о tn c tse ьа 545 7 1 
bog .,. ⁰ РЕРРИРНРИНИЕ 336 17 0 
Callender’s Cable and Construction Со. ........................ 345 10 6 
India Rubber, tes d ð 544 3 2 
Siemens Bros. and Cv 2 545 5 10 
St. Helena Cable eee 8 346 0 6 
Westen “Electric ee ³ eire ren 549 1 0 

Are lau globes and shades, 
Fer. y cl tec adcemances 41 7 7 
HG, erna eater ater ST 42 0 0 
Johnson and Phillips 4 70 8 0 
Improved Electric Supplies ТОЛООГО Л КТТС 99 0 0 


* Recommended for acceptance. 


Eastbourne.—Messrs. Bruce Peebles and Co. have received an order 
from Willans and Robinson for one 750-kw. single-phase turbo: 
alternator, | 


BUSINESS NOTES. 


TRACTION. 


Melbourne.—Tlhe Melbourne Tramway and Omnibus Co.'s traffic 
receipts for February amounted to £44,000. 

Newcastle-on-Tyne.— Work in connection with the extension of 
the Barrack-road tramways with Fenham will be commenced on 
Monday. 


Tyneside Tramway Extension.—The Tyneside Tramways Co. 
have instructed their officials to prepare a report on the proposal to 
extend the company’s line from Gosforth Park to Seaton Burn. 


York.—It is officially announced that the tramway scheme pro- 
moted by the York and District Tramway Co. will not be proceeded 
with owing to the opposition on the part of the York Corporation. 

Warrington.— Application is to be made by the Counoil to the 
Local Government Board for their sanction to the borrowing of the 
sum of £500 for the purpose of supplying additional car top covers, 


Liverpool.—The Tramways Committee recommend that the Board 
of Trade he applied to for their sanction to the borrowing of £29,000. 
Of this sum £24,000 is for the provision of additional cars and 
£2,000 for motor veliicles. 

Bethnal Green.—The Works Committee have recommended the 
Council to consent to the reduction hy the London County Council in 
the single-line track in Tuilerie-street and Goldsmiths'-row, and to 
substitute a double sct of slot rails. 


Madras.—Tlie traffic receipts of the Madras Electric Tramways for 

the fortnight ended Feb. 28 an:ounted to 14,849 rupees, as against 
11,605 rupees for the corresponding period of the preceding year, an 
increase of 28 per cent. The gross receipts to date are 66,275 rupers, 
which, compared with 1906, shows an increase of 7:4 per сец. 
. Halifax.—The Halifax Tramways Committee have considered an 
inquiry from the Elland District Council as to whether they intend to 
exercise their powers, which lapse in July next, to lay tramways from 
Halifax to Elland by way of Woodside. The committee have, how- 
ever, no intention of recommending the Couneil to carry out the work 
at present. 


Hackney.—Tle Works Committee of the Hackney Borough 
Council have refused to give their consent to the London County 
Council scheme for running trams from Essex-road to Kingsland-road, 
via Engletield and Stamford roads ; from Kingsland High-street, ree 
Ridley-road and Dalston-lane ; and from Lea Bridge-road to Lower 
Clapton-road, гга Cornthwaite-road and Thistlewaite- road. 

Derby.—Tlhe Tramways Committee are recommending the Council 
to grant the sum of £685 for the purchase of seven Turner's auto- 
matic point controllers from Messrs. Dixon and Co. The committee 
have arranged with the Bell Punch and Printing Co. for the reduction 
of the charge to the Corporation for the supply on hire of ticket 
bell punches from 16s. per punch per annum to 12s. per punch per 
annum. | Ж | 

Glasgow.—The Tramways Committee of the Glasgow Corporation 
have agreed to recommend an increase in the maximum rate of wages 
paid to motormen and conductors. At present the wage for the fifth 
year and thereafter" is 518. Now it is recommended that for the 
sixth year and thereafter” the wage be 32s. per week. The minimum 
wage to motormen and conductors will remain as at present —24s. per 
week. Advances are also recommended to the greasers, washers, and 
cleaners in the depóts. 

Stretford.— Tlie Council have instrneted the surveyor to prepare a 
specification and advertise for tenders for а new road and bridge for 
the purpose of a light railway scheme, and the resident electrical eugi- 
neer has been authorised to prepare plans, ete., for the construction 
and equipment of a length of tramway from the Cock Hotel, Stret ford. 
to the junction of Barton-road and King-street, and for the construc- 
tion of an equipment of the light railway authorised by the Stretford 
Light Railway Order, 1906. 

Southwark.—At the County Court, Judge Willis, K.C., awarded 
Henry James Miles, à London County Council electric ear driver, £12 
and costs on the higher scale, damages for personal injuries sustained 
through the negligence of a motor-' bus driver in the service of the 
London Power Omnibus Co., the defendants. The motor ‘bus shot 
across the rails in New Kent-road in front of the plaintifl's car. and 
the driver, by putting on his brakes quickly, was thrown back and 
severely bruised his arm, which kept him from work for a month. 

Hastings.—The Town Council have passed plans for an extension 
of the power station of the tramways company at Ore Valley. New 
engines and generators will also be put in to provide another power 
unit, there being five units already installed there. The work will be 
commenced immediately. The directors of the company have cen- 
sidered favourably a request from the residents to extend the tramways 
system to the Old Town, and a petition is being prepared for presenta- 
tion to the Town Council asking the latter to facilitate the necessary 
widenings in High-street. 

Manchester-Bolton.—The new tramway through Clifton. con- 
structed by the South Lancashire Tramways Co., was opened for 
tratfie last week. It is probable that this new tramway route, being 
the most direct between Manchester and Bolton, will he highly 
popular during the coming summer. The link between the Salford 
and Bolton systems is not yet quite complete, a length of about 
250 vards between the Clifton boundary and the Pendlebury tram 
terminus not having been constructed owing to terms not being 
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concluded between the Swinton and Pendlebury Council and the 
tramways company. 

Pertemouth.- A joint deputation of representative residents in the 
Goldsmith-avenue and Twyford-avenue districts waited upon the 
Tramways Committee on Tuesday, and asked them to urge upon 
the Council the necessity of extending the tramways to those neigh- 
leourhoods. The Chairman of the committee promised that the com- 
mittee would give due and earnest consideration to the arguments in 
tavour of the extension. He pointed out that they were in a difficult 
position, Which called for caution, inasmuch as their profits were very 
smali—oply. one-sixth of cach penny fare-—and а slight mistake in 
pohey might easily upset the financial working of the entire system. 


New South Wales. — The report of the Railway Commissioners of 
New South Wales on the state of tramway traffic in the colony shows 
that for the quarter ended Dec. 31, 1906, 127 miles of track were 
open, and the revenue was £232,517 ; expenditure, £196,099 ; tram 
"iles run, 4 159,133; earnings per tram mile, 1s. 14d. ; expenditure 
yer tram mile, lljd.: percentage expenditure to earnings, 84°34 ; 
number of passengers carried, 39,745,665. Compared with the corre- 
spending quarter of the previous year the earnings show an increase of 
£20,061 and the expenditure an increase of £13,744, the net improve- 
шеп being £6.517 ; 3, 424. 731 additional passengers were carried, and 
the train miles show an increase of 79,925 miles. 

Dundee. Mr. John Е. C. Snell, the electrical expert engaged by 
the Dundee Town Council, has issued a supplementary report, in 
which he deals with the, cost of current supplied to the tramways 
department, and also the assessment of the electrical undertaking. 
Mi. Snell considers that the tramway departinent is very well off and 
teing fairly dealt with in being charged 14d. for energy, and is con- 
vinced that the department could not by any means substantiall 
r duce that figure by having their owu departmental station. Wit 
resard to the electrical assessment, which question was brought up 
some time ago by Mr. Richardson, whose opinion was that the clec- 
trwal department was very much over-assessed, Mr. Snell has con- 
fired this iu his report. 

Piecadilly Tube.—Sceveral important alterations are announced in 
connection with the new tube from Finsbury Park to Hammersmith. 
The running of the trains has been accelerated, and a later service is 
ing put on, the trains being run to arrive at the termini as late as 

a. tl. veral reductions have been made in the fares, the fare from 
Earl's Court to Piccadilly-cireus beiug reduced to 2d., and the fares for 
eral short journeys аге to be cheaper than at present. A complaint 
fr. quently made by the public against tube railways is that the lift- 
men wait until they get a full lift before descending or ascending, and 
the passenger is irritated by the thought of missing a train. This is 
obviated on the Piccadilly tube, as the lifts will run to a time-table, 
and will ascend and descend at very frequent intervals whether they 
are fall or not. 

Chicage.—The Times prints a communication from its corre- 
epoudent at Chicago which shows that a keen struggle is being waged 
on the question of municipal ownership. He says that two years of 
municipal ownership government have not done much for Chicago. 
The traction question is still unsettled. An ordinance was passed over 
the mayor's veto which provisionally settled the question subject to 
the coutirmative votes of the people at the coming election in April. 
This settlement, says the correspondent, appears businesslike, and 
apparently guards the city's interests. Mr. Dunne (the mayor) and 
his supporters claim that the bargain was а bad опе, and propose to 
пре it. Mr. Busse, the Republican nomince, and all the other news- 
papers are in favour of the confirmation of the ordinance as the best 
practical outcome of the long controversy. The issue is almost clearly 
en municipal ownership. 


Bradferd.—Notice has been given of the following resolution to 
Le moved at a meeting of the "Bradford City Council: That the 
ety surveyor, having certified that the new Brownroyd Hill-road is 
now sufficiently consolidated to admit of the construction of the 
autherised tramway extension from Little Horton to Wibsey, the 
Council do hereby. pursuant to the undertaking embodied in their 
а freement made with the, North Bierley Urban District Council on 
Ut. 18, 1898, determine that the construction of such tramway shall 
be proceeded with in accordance with the plans and specifications 
of th? city survevor, at an estimated cost of £12,200 for permanent 
way and overhead equipment, and £1,300 for electric traction cables ; 
and that it be an instruction to the Tramways Committee to construct 
and equip the liue, and that the Electricity Committee be requested 
t» lav the necessary cables without delay.” 

Tramoar Fatalities. —An inquest was held at Halifax on Monday 
urn an old lady who was knocked down and killed by an eleetric 
tramear in Ring Cross-street. John Greenwood, who was also knocked 
down by the car, was saved by the life-guard. The driver of the саг 
» ud deceased and Greenwood stepped of! the footpath into the road at 
a peint where the outer rail is Sft. from the kerbstone. The speel at 
wich the car was travelling was from four to six miles an hour, and 
h^ iul several times sounded his gong before he reached the place 
where the car struck deceased and Greenwood. They had their 
bucks to the car, and seemed to be talking to each other. The 
coroner adjourned the inquest for the attendance of Greenwood.—At 

bradford, on the same day, an inquest was held upon a little child 
wie was knocked down and run over hy a car which was travelling 
sl wiv at the time. A verdict of“ Accidental death " was returned, 
and the driver was exonerated from blame. А solicitor who appeared 
fr the Tramways Committee agreed with a remark of the coroner's 
that the liſe-uards on the cars were the best obtainable. He added 
that during the past 12 months 32 persons knocked down by Bradford 
rira had been picked up by the guards without injury, and in one of 
the cases two children were picked up simultaneously. 


Middienem.—At the meeting of the County Council on Feb. 28 a 
letter was received from the Metropolitan Electric Tramways Co. 
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suggesting that, as the light railways were getting outside the more 
populous districts. the elaborate bases for the tramway poles might be 
dispensed with, and a lighter and shorter base should be adopted. 
This would save a good deal on the vost of the work per mile. It was 
resolved to accept the suggestion of the company. It was reported 
that the work in connection with the Edyware-road extension had 
been completed. The estimated cost of the work ou schedule of prices 
was £7847. 8s. 8d., and the actual money as paid to the contractors 
(Messrs. Dick, Kerr, aud Со. exceeded that amount by £279. 2s. 10d. 
In June last Messrs. Deloitte, Plender, апа Co. were instructed to 
examine the accounts of the tramways company on behalf of the County 
Council up to Dec. 31, 1905. Messrs. Deloitte and Co., having gone 
through the accounts, reported upon the matter, and the committee had 
conferred with the representatives of the company on the points raised. 
A number of matters have been settled. An intimation 1з to be given 
to the lessee company that the Council propose to charge in their 
accounts as against light railways the sum of £500 a усаг in respect of 
office expenses as from Jan. 1, 1906. The Council passed a resolution 
agreeing to the claim of the tramways company to deduct any deficit 
on the tight railways from any surplus of the tramways account or 
пие 7 N.. Е 
Plymonth.—The annual. report of the working of the Plymouth 
Corporation tramways for the елиса year ended March 31 are, for 
the first time, presented in accordance with the standard system 
adopted by the Tramways Engineers’ Association. The figures show 
the traffic revenue for the year amounted to £30,702. With miscet- 
laneous receipts the total income was £31,527. Exclusive of interest 
and sinking fund, the expenditure was £23,433, the principal items 
being: (гаће expenses, £6,468 ; general expenses, £2,719; motive 
power, £7,296; repairs and maintenance, £5,161; miscellaneous, 
£514 ; and horse traction, £645. This left a gross profit of £8,094, 
which was carried to the net revenue account, With the addition 
of £1,182 received from the Plymouth, Stonehouse, and Devonport 
Tramways Co., and smaller receipts, the total net income was £9,615, 
and the expenditure for interest and sinking fund amounted to £9,889, 
leaving a | on the year’s working of £272. At the end of the 
previous year there was a deficiency of £429, and with the loss of 
£272. 9s. 11d. on the year's working, the deficit was increased to 
£701. 178. 9d. In connection with the loss which has accrued, the 
explanation is given that loans, amounting to several thousand 
pounds, borrowed for the tramways, have been used by other depart- 
ments of the Corporation. Until last year the other committees using 
this money paid the interest, but the Government auditor refused to 
sanction this procedure, and the interest has 5 heen charged 
to the tramways undertaking. Only the interest allowed on the 
general banking acconnt of the Corporation has been credited to the 
tramways account. If separate accounts had been kept, the interest 
on the tramways unexpended balance would have been £277 more, 
and this would have balanced the account. Steps have now been taken 
by the Tramways Committee to cancel these unspent loans, The 
deficiency of the previous year was occasioned by the Corporation tram- 
ways having to pay portion ofthe rates on the Umion-street line during the 
time the Corporation cars were using it, the whole of the rates having 
5 been paid by the Plymouth and Devonport Co. Mr. C. R. 
zverson, the general manager, states that during the year the 
electric cars ran 699,235 miles, compared with 663,538 miles in the 
revious year. The numbet of cars in use increased in the year from 
1 to 24. In the year 937,180 units of current ‘vere consumed, 
averaging 1°34 units per car mile, compared with 355,782 units, with 
an average of 1°28, in the previous year. The miles run per car per 
annum was 31,783. against 31,597, the daily average being 934 miles 
on weekdays and 51 on Sundays. Lifv-yuards were fixed to the cars, 
and proved most etlective. Illuminated destination indicators were 
also fitted to the cars, and had been much appreciated by the ridi 
publie. All the cars had been fitted with steel-tyred wheels and stec 
centre hubs. These were giving great satisfaction with regard to weur. 
The heating and tyring apparatus һай proved a great boon in the 
saving of time and cost. Whilst formerly they had to wait a fort- 
night for wheels to be taken off and refixed, now wheels could be 
taken oll, retyred, and retixed in two days by their own staff. The 
whole of. the cars had been painted and overhauled. The 1-0 gauge 
wire and span wire from Prince Rock to Manor-street had been taken 
down and replaced by 4-0 wire, new span wire 3-4in, 


LIGHTING AND GENERAL. 


Telephone Number.—Tle telephone number of Mr. C. 8. 
Knowles, 7, Victoria-street, London, S. W., now is 5,717 Westminster, 

Eastbourne.—The Local Government Board have sanctioned the 
borrowing by the Council of £10,612 for the purposes of electricity 
extensioms. 

P. and O. Batti-Wallahs’ Sooiety.—The second annual dinner of 
the society will take place on Saturday next, March 9, at the Holborn 
Restanrapt. 

Halifax.—An inquiry will be held on March 12 into the Council's 
application for sanction to a loan of £23,000 for their electricity 
undertaking. 

Leek.—The Electricity Committee have recommended that the 
town hall be supplied with electricity at the flat rate of 4d. per unit, 
to which the Council have agreed. 

Wastings.—A Local Government Board inquiry will be held on 
March 13 into the application of the Town Council for sanction to 
borrow £4,400 for electric lighting purposes. 

Western Telegraph Co. — The directors declare an interim 
dividend, payable March 25. of 38. per share, or at the rate of 
T per annum, free of income tax, for the quarter ended 

ес. Ol, 
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"The Metric System. Petitions in support of the Metric Weights 
and Megsures Bill, which is down for second reading on March 22. 
are being signed by many publie bodies and institutions throughout 


.the country. ; 


Partnership.—The London Gazette states that the partnership 
between E. C. Bromley, S. C. Batstone, and A. Kirk, carrying on 


business as electrical and mechanical engineers at Buchanan-buildings, 
Holborn, has been dissolved by mutual consent. 


St. Marylebone.—The St. Marylebone Borough Council, as owners 
of the local electric undertaking, have decided to request the London 
County Council to issue stock for the purpose of placing the electricity 


loan of £1,400,000 upon a permanent basis as soon as possible. 
Brighton.—The Brighton borough surveyor has been requested by 


the Lighting Committee to report upon a suggestion that incandescent 
gas should be substituted for the ordinary gas in those streets in the 


town where there is no possibility of electric light being installed, 


Glasgow. 
house at Parkhead Forge, Glasgow, the works of Messrs. Wm. Beard- 
more and Co., steel manufacturers and armament makers. 
of the switchroom was destroved, and much electrical plant damaged, 
the loss being estimated at £2,500. 

Aberdeen.—At the last meeting of the Lighting Committee of the 
Town Council, it was reported that there had heen generated at 
the electric works during January 594,397 units, as against 543,900 
units for the sanie month last year. Accounts were passed in con- 
nection with the electric department amounting to £1,051. 1s. 4d. 

Bournemouth and Poole Eleotricity Supply Co.—The directors 
have deeided to recommend) а final dividend on the ordinary shares at 
the rate of 9 per cent. per annum for tlie half-year ended Dec. 31. 
1906, making 7 per cent. for the year, less income tax. The amount 
placed to reserve for depreciation is £4,000, aud over £1,600 is carried 
forward. | E 

Liquidation. According to the London Gazette, a general meeting 
of the London and General Power Supply Co. (in liquidation) will be 
held at 105, Winchester House, Old Broad-street, London, E.C., on 


April 9, 1907, at 5 p.m., for the purpose of having an account laid 


before them showing the manner in which’ the winding-up has been 
conducted and the property of the company disposed of. 


Warrington.—The following scale of charges for electrical energy 
for power purposes has been recommended to the Council by the 
Electricity Committee: load factor per cent., 15:0, 1:80d. per unit; 
20:0, 1:55d.; 25:0, 1:42d.; 30:0, 1:25d.; 35:0, 1:12d.; 400, 1:0d.; 
50:0, 0:94d.; 600, 0:88d.; 70:0, 0:82d.; 80:0, 0°76d.; 90:0, 0 70d. 
Intermediate value of load factor being worked out proportionally. 

Erdington.—The Aston Electricity Committee have instructed the 
borough electrical engineer to prepare a scheme for the electric lighting 
of the urban district of Erdington. The committee will report to the 
Town Council that they hope shortly to submit the scheme for considera- 
tion, with a view to application being made to the Local Government 


Board for sanction to the borrowing of a loan for the execution of the 
work. 


Bast Ham.—The Corporation have presented petitions against the 
London Electrie Supply, Administrative County of London, and 
London County Council (Electric Supply) Bills. The are lamps 
formerly used for street-lighting, and now displaced by the new type 
of lamp, are to be converted to ordinary single enclosed lamps and 
offered for sale at £2. 10s. each for cash, or £3 in four quarterly 
payments. : 


Swinton. —Mr. Charles Pullan, electrical engineer and contractor, 
of 15, King's-arcade, Bradford, informs us that he has been appointed 
one of the contractors for the free-wiring installations at Rawmarsh 
and Swinton, and has opened an office at 105, Bridge-street, Swinton, 
near Rotherham, to deal with same. Manufacturers are invited to 
send catalogues and price-lists, together with best discounts, to the 
Swinton office. | Т 

Stretford.— Mr. Т. L. Miller, the consulting engineer, has submitted 
a report on the extension of the plant and mains to meet the approxi- 
niate requirements of the undertaking for the next few years. The 
proposed extensions are estimated to cost £53,460, and on the recom- 
mendation of the Tramways and Electricity Committee the Council 
have decided to apply to the Local Government Board for sanction to 
borrow this amount. 2: LLL ÉLLLLL A OD 

Ashton-under-Lyne.—On the 26th ult. Mr. H. R. Hooper, 
M. I. C. E., conducted un inquiry at the general offices of the Staly- 
bridge, Hyde, Mossley, and Dukinfield Tramways and Electricity 

Board relative to the Board's applieation to the Local Government 
Board for their approval of the borrowing of sums amonnting to 
£59,900 for electricity purposes. After a lengthy hearing the inquiry 
was adjourned until Матер 21. 

Stock Exchange.—The Stock Exchange Committce has appointed 
March 21 special settling day in the London Electrobus Co. 8 46,841 
ordinary shares of £1 cach fully and partly (10s.) paid, Nos. 1 to 
46,841; and have ordered the Mexico Tramways Со. 'з 7,500,000dol. 
general consolidated first mortgage 50-year 5 per cent. gold bonds, 
Nos. Al to A3,750 of 1,000dol., B7. 501 to B12,000 of 500dol., and 
C16,501 to C31,500 of 100dol. cach, to be quoted in the official list. 


"Dover.—The Electricity Committee report that the economiser 
requires to be replaced by a larger one, and recommend that Messrs. 
E. Green and Co., who supplied the last one, be instructed to carry 
out the work, including supply of economiser, accessories, and brick- 
work, for £517. 10s., iu accordance with estimate. They also recom- 
mend that the power main be extended for supplying the organ motor in 
College Chapel, on the clectrical engineer making satisfactory arrange- 
ments as to covering cost | EE 

Springfield.—At the meeting of the Parish Council a letter was 
read from the Chelmsford Hlectrie. Lighting Co. offering to erect and 


" 


А fire broke out on the 4th inst. in the electric power 


The roof 


maintain four lamps in Stump-lane at £2. 2s. per annum each, pro- 
vided they were given a contract for five years. It was said that gas 
lanips would cost £3 each a year, besides the expense of laying a gas- 
main. It was decided to empower the committee to enter into a con- 
tract with the electric lighting company, and to ask the parish meeting 
to sanction the raising of £160 for lighting for the year. 


Grimsby.—Tho Grimsby Rural District Council have received a 
communication from the Admiralty regarding a site in Peak’s-lane 
whereon it is proposed to erect a wireless telegraphy station. The 
clerk was instructed to facilitate the Admiralty's inquiries, At the 
last meeting of the Highways Committee it was decided to ask the 
postal authorities to open a new office in the Legsby-avenue district, 
while sanction was given for the Postmaster-General to lay new 
telegraph wires down certain thoroughfares, in order to improve 
communication between Grimsby and Hull. | 


Derby.—The Electric Lighting Committee have decided to extend 
the mains to Radbourne-street, and, if required, to Slack-lane. The 
committee have had under consideration the present system of charges 
for power, and have decided to recommend the Council to fix a uniform 
charge of ld. per unit for the supply of electrical energy used 
throughout the whole day, instead of the present charge of lid., 
ld., and ld. The committee have decided to increase the commission 
allowed to the canvassing engineer from 4d. per 8-c.p. lamp, up to 
10,000 lamps obtained by him in one year, to jd. per 8-c.p. lamp. 


Wood Green.—The Wood Green District Council at its last 
meeting passed a resolution deprecating opposition to the London 
County Council Electric Supply Bill on the ground that its rejection 
would enhance the value of 1 undertakings promoted by private 
companies, and instructed its clerk to write to Sir Richard Nicholson 
urging that the Middlesex County Council should itself promote a Bill 
in Parliament for the generation of electricity in bulk which would 
enable the county to supply energy to the local authorities within the 
administrative area of Middlesex. This was agreed to unanimously, 
as was an addendum asking the clerk to communicate with all the 
other urban distriet councils in Middlesex inviting them to pass а 
similar resolution in favour of the county undertaking this public 
service, 

Hove Electric Lighting Co.—The result of the past vear's 
working is a net profit of £12.672, compared with £12,490 in 1905, 
After payment of the final dividend for 1905, and setting aside the 
amounts for reserve and maintenance funds, there was a balance 
brought forward to the present year of £692, which, when added to 
the net profits from the present year, makes an available balance of 
£13,365. After deducting debenture interest, the interim dividend 
at the rate of 8 per cent. paid in October last, and income tax, there 
remains a surplus of £8,293. The directors propose to place £4.000 
to the renewals and depreciation account, and to declare a final divi- 
dend, payable on April 15 next, at the rate of 10 per cent. per annum, 
making 9 per cent. for the year, and to carry the balance, £818, 
forward. 

Swansea Municipal Telephones.— An overflowing town's meeting 
was held at the Guildhall, Swansea, on Tuesday, to consider the pro- 
posed sale of the municipal telephones to the National Telephone Co. 
The meeting slowed itself to be almost unanimous agaiust the sale, 
and an amendment was carried that the municipal subscribers be 
invited to pay an extra £1 per annum to form an insurance fund 
against the confiscation by the Post Office in 1911, which was feared 
by the Telephone Committee, and which was the chief reason put 
forward for the proposed deal. Nothing will now be done until the 
subscribers have been approiched and their decision known. Without 
any exception the speakers bore testimony to the superior efficiency of 
the municipal system, and ex pressed dread of the service being lowered 
to its pre-conipetition level, | | 

Change of Address.—Messis, Ward and Goldstone have now 
renoved into their large new premises at Springfield-lane, Salford 
Manchester. The basement contains suction gas plant for driving the 
machinery, and also for driving dynamos for electric lighting and 
heating, in addition to which the heavy ironwork for iron-clad main 
switches, main switchboards, fuseboards, and watertight fittings, while 
on the four principal floors—the total area of which is some 30,000 
square feet —there is a fine display of electrical wires and accessories. 
It is interesting to note that some 15 years ago the firm started with 
the usual man and a boy in a very modest way, and in view of the 
faet that the business has been built entirely upon the demand for 
their various manufactures, it points to the satisfaction the goods have 
given and to the generous support accorded to the company by 
the trade. 

Coventry.— After consideration of a report from a sub-committee 
prepared after consultations with Major Cardew, as expert adviser, the 
Electric Light Committee of the Coventry Corporation have resolved 
to make the following important recommendations to the City Council : 
(1) That the scheme prepared by the manager for immediate exten- 
sions at the electric light works at the estimated cost of £27,060 be 


approved, subject to the sanction of the Local Government Board 


being obtained to the necessary loan ; (2) that the scheme prepared by 
the manager for further extensions of the electric light undertaking, 
to cover the needs of the next five years, at a total estimated cost of 
£180,000, be approved, subject to the sanction of the Local Govern 
ment Board being obtained to the raising of the necessary capital, 
and also subject to a special recommendation being presented by the 
Electric Light Committee and adopted by the Council before any 
further expenditure is incurred; (5) that application be made to 
Parliament during the present session for the raising of capital for the 
purposes of the electric light undertaking; (4) that application be 
also made to Parliament for powers for the Corporation to supply 
energy in cortain districts adjoining the city ; (5) that application be 
also made to Parliament for clauses enabling the Corporation to make 
charges for stand-by supplies. i nS 
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Colne.—At the last meeting of the Town Council the engineer 
reported that during the winter months the generating plant had 
frequently been overloaded, and that it would be necessary to provide 
Я plant during the winter months of next year, unless tlie 
stand-by plant was worked, which would not be desirable, Не also 
asked the committee to consider the advisability of offering electric 
current for power purposes at a reduced charge on a restricted hours’ 
supply hasis with a view to equalising the load throughout tho day. 
Att-rdiscusion, it was resolved that the question be referred for the 
cups.ideration and report of the sub-committee. 


Hampetead.—On Nov. 22 the Council decided to install under- 
fee stokers at two boilers in the south boiler-liouse at the generating 
Station. At the meeting of the Council on Feb. 28 the Electricity 
Conmittee reported having had under consideration the question of 
equipping the remaining four boilers in the south 55 in a 
IH. zar manner. The electrical engineer had informed them that the 
underfeed stokers installed on tho two boilers had shown a great 
evonemy in fuel, and the committee recommended that the remaining 
four berlers be equipped in the same manner at an estimated cost of 
£1.187. This was agreed to. On Jan. 31 last the Council decided to 
Insure six thermal storage vessels. at the electric lighting station 
аат damage by explosion for £10,000 until June 30 next, at an 
annual premium at the rate of £32. 5s. per annum. Since then the 
borough accountant has been in communication with the Vulcan Boiler 
aud General Insurance Co., and had received a revised quotation for 
the ip-uranec as follows: (1) an individual insurance of £2,000 upon 
ewh vessel at the rate of £10. 10s. per annum, or (2) a group policy 
ter the six vessels for damage to the extent of £10,000 at the rate of 
£25 per annum. It was resolved to insure under the group policy, 
весе to the company accepting the liability after inspection. 


Empire Electrio Light and Power Co.—Under the compulsory 
winding-up order made last August against the Empire Electric Light 
and Power Co., accounts have now been issued showing liabilities 
£28,401 sud assets £21,986, with a deficiency of £21,040 as regards 
shareholders, Mr. Н. E. Burgess, official receiver, reports that the 
р was promoted in November, 1902, by Mr. Alfred Slatter (the 
vendor, assisted by Mr. J. Paxman, to promote the Romford electric 
traniwavs and other electrical undertakings. The nominal capital was 
emuinaily £50,000, but was increased in October, 1903. to £100,000. 
Тое company in October, 1903, agreed to pay Mr. Slatter £3,000 in 
cash and shares for his interest in the Chesham eleetric lighting under- 
taking, the Romford electric lighting order, and the Romford Electric 
Tramway Act. Only £1,000 of the purchase price was paid in cash, 
which was immediately reinvested in shares of the company, and the 
fuilv.paid shares for the balance were not allotted. in November, 
1:5. a prospectus was issued privately to the friends of the directors 
Gering 87,142 shares for subscription. Prior to the issue of the 
prospectus 12.858 shares were subscribed for privately, and subse- 
quently 1,708 shares were taken up, making a total issue of 14,626 
shares, all of which were paid for in cash. Debentures for £7,500 
have been issued, and several attenipts were made by the directors to 
nod further capital and to dispose of the whole of the company’s assets, 
but the were unsuccessful, A receiver for the debenture holders was 
appointed. in August, 1906, and he was carrying on the contract at 
Chisham, which was the only work actually undertaken by the 
company. Mr. Walter Allnutt, Hamilton House, Victoria-embank- 
ment, who is the receiver for the debenture holders, is also in charge 
of the liquidation 


Cheltenham.— At the meeting of the Electricity Committee the 
monty report of the electrical engineer showed there were 910 con- 
murem, with an equivalent of 60,591 8-c.p. lamps, connected to the 
private supply mains, the corresponding figures for last year being 858 
and 56,799 respectively. The ош engineer reported that the net 
saving since Dec. 4 last in the consumption of coal at the works under 
the bonus scheme amounted to £14, after allowing £1. 8s. paid b 
wav of bonus. He recommended that the scheme be ыйл. 
Resolved that this recommendation be approved. The electrical 
cn,nneer reported that the Education Committee were willing to take 
a supply of energy for lighting at Naunton-park and Gloucester-road 
S Heis, and that the cost of the necessary extensions of mains would 
be £168. Resolved that the extensions be made, and supply given on 
the Elucation Committee undertaking that the energy taken shall 
sive return of not less thau 20 per cent. per annum on the com- 
Lined cust of the extensions. The sub-committee reported that after 
careful consideration they recommend that large consumers be offered 
tut folowing alternative scale of charges: 4,000 to 5,000 units per 
annum, а flat late of dd. per unit, less 5 per cent. discount on pay- 
ment within 14 days; above 5,000 and up to 7,500 units per annum, 
a it rate of 4d. per unit, less 74 per cent. discount on payment 
within 14 diys; and above 7,500 units per annum, a flat rate of 44. 
jar unit, Jess 10 per cent. discount on payment within 14 days. All 
consumers wishing hereafter to be charged on the above scale to be 
required to give previous notice that they elect to be charged on this 
ale, and to guarantee a minimum consumption of 4,000 units. 
Lesulved that the recommendation be i 
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Fen. 25. 

4514. Improvomenta in and relating to secondary batteries. 
Emil Laurence Oppermann, 194, Carlyle-square, Chelsea, 
Loudon. 

6578. Apparatus for controlling electric currents, 
Bremaecker, 111, Hatton-garden Loudon. 
bpeciucation. ) 


Eug ne de 
(Complete 


357 


4583. Improvements in and relating to apparatus for 
automatically opening and olosing electric circuits. 


Alfred George Brookes, 55, Chancery - lane, London. 
(Theodore Marshall Foote and Wiltsie Fuller Wolfe, 
United States, aud Ammi Vining Young, Germany.) 


(Complete specification.) 

4593. Improvements in transmitting apparatus for wireless 
telegraphy. Guglielmo Marconi and Marconi's Wireless 
Telegraph Company, Limited, 24, Southampton-buildings, 
London. 

4609. Electromagnetio compass or apparatus for determining 
truo magnetic deviation, particularly at sea. Louis 
Dominique Joseph Armand Dunoyer, 70, Chancery-lane, 
London. (Date applied for under Patents Act, 1901, 
March 5, 1906, being date of application in France.) 
(Complete specitication. ) 

4615. Improvements in electric batteries. Maurice Nicolus and 
Victor Gaston de Malherbe, 18, Southampton-buildings, 
London. (Date applied for under Patents Act, 1901, 
Feb. 26, 1906, being date of application in France.) 
(Complete speciticution.; 

FEB. 2. 

4643. Improved means for binding or holding together the 
top ends of two or any suitablo number of poles, 
partioularly suitable for telegraph, telephone, and 
the like poles. Christopher Wade, Gough-chambers, 
Savile-street, Hull. 

4645. Telephone systems and exchanges. 
hibworth Harcourt, Leicestershire. 

4666. Improvements in and relating to eleotrio organs. 
Alphonse Antoine Mugnier, 48, Avenue de Beaute, Paro 
St. Maur (Seine), France, (Complete specification.? 

4667. Improvements in the manufacturing of cheap and perfect 
electrode contacts for sparking plugs. Jean Aldigier, 
71, Rue Servan, Paris, France. (Complete specitication.) 

4685. Support for crown or antennes wires for electrio masts. 
Wallace Fairweather, 65, Chancery-lane, London. (The 
Brown Hoisting Machinery Company, United States.) 
(Complete specification.) 

4706. Improvements in or relating to single-phase alternating- 
current moters. Franklin Wise Howarth, 46, Lincoln’s- 
inn fields. London. (Akt.-Gies. Brown, Boveri, und Cie., 
Switzerland.) 

4709. Improvements in signalling by eleotromagnetio waves. 
Reginald Aubiey Fessenden, Birkbeck Bank-chanibers, 
Southamptou- buildings. London. (Complete specification.) 

4710. Improvements in the transmission of energy by eleotro- 
magnetic waves. Reginald Aubrey Fessenden, Birkbeck 
Bank-chambers, | Soutliampton-buildings, London. (Com- 
plete specitication.) 

Method of determining position of vessels at sea and 
apparatus therefor. Reginald Aubrey Fessenden, Birk- 
beck — Bank-chanibers, Southainpton-buildiugs, London. 
(Complete specitication.) 

4719. Improvements in or relating to signalling by eleotro- 
magnetic waves. Reginald Aubrey Fessenden, Birkbeck 
Bank-chambers, Southampton-buildings, London. (Com- 
plete specification. ) 

4713. Improvements in the transmission of energy by electro- 
magnetio waves. Reginald Aubrey Fessenden, Birkbeck 
Bank-chambers, Southampton-buildings, London. (Com: 
plete specification.) 

4714. Improvements in or relating to signalling by electro- 
magnetio waves. Reginald Aubrey Fessenden, Birkbeck 
Bank-chambers, Southampton-buildings, London. (Com- 
plete specitication.) 

4715. Improved method of amplifying feeble energy effects 
and apparatus therefor. Reginald Aubrey Fessenden, 
Birkbeck Bank-chambers, Southampton-buildings, London, 
(Complete specitication. ) 

4738. Improvements in and relating to electric percussion 
tools and the like. Allgemeine Elektrizitits-Ges., 88, 
Cannon-street, London. (Date applied for under Patents 
Act, 1901, Feb. 27, 1906, being date of application in 
Germany.) (Complete specification. ) 

4742. Improvements in alternating electric current motors, 
The British Thomson Houston Company, Limited, 83, 
Cannon-street, London. (The General Electric Company, 
United States.) 

4743. Improvements in protective devices for electric con- 
ductors, The British Thomson-Houston Company, Limited, 
83, Cannon-street, London. (General Electric Company, 
United States.) 

4744. Improvements in electric resistances especially applic» 
able for use in connection with lightning arresters. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (The General Electric Company, 
United States.) 


Isaac Hardy Parsons, 


4711. 


Feb. 27. 
4758. Improvements in the ornamentation of gas and electric 
light fittings. Harold Davis and Henry James Pearce, 
. Prudential-buildings, Corporation-street, Birmingham, 
4764. Improvements in electrical apparatus for firing explo- 
sion charges, llenry Davis, Iwperial-chambers, Alberte 
street, Derby. 


E 


4772. Automatic telephonic burglar alarm. Ernest Medealf 
Parsons, Frederick Parker Sibley, and Henry Charles 
Weave, 67, King Edward-street, Hull. 

4782. Improvements in or relating to electric switches. 
Frank Broadbent, 139, Queen Victoria-street, London. 

4799. Improvoments relating to wiroless telegraphy. Valdemar 
Poulsen, 7, Seuthampton-buildings, London. (Complete 
specification.) 

4801. Improvements relating to recoivors for wircless signal- 
ling. Valdemar Poulsen, 7, Southampton - buildings, 
London. (Complete specification.) 

4302. Improvements relating to signalling in wireless tele- 
graphy. Valdemar Poulsen. 7, Southaiupton-buildinzs. 
London. (Complete specilication. ) 

4809. Improvements relating to signalling in wireless telc- 
graphy. Valdemar Poulsen, 7, Southampton-buildings, 
London. (Complete specification.) 

4814. Improvod manufacturo of electric incandescenco fila- 
ments from tungsten or mixtures thereof with other 
metals. (Siemens und Halske Akt.-(ies., Birkbeck Pank- 
chambers, Southampton-buildings, London. (Date applied 
for under Patents Act, 1901, March 10, 1906, being date 
of application in Germany.) (Complete specification.) 

4828. Improvoments in prepayment electric meters. Louis 
Antoine Berland, 70, Chancery-lane, London. (Date 
applicd for under Patents Act, 1901, July 10, 1906, 
being date of application in France.) (Complete specitica- 
tiun.) 

4831. Improvements in olectrical alarm apparatus. 
Fett, 31, Bedford-street, Strand, London. 

4832. Improvements in voltaic celis. Majus Christensen, 40, 
Chancery-lane, London. (Complete specification.) 

4833, Improvements in and relating to the regulation of 
electric motor-generator sets. The British Thomson- 
Houston Company, Limited, and Edward Garton, 83, 
Cannon-street, London. 

53934/08. Improvements in and relating to high-tension 
electric switches. The British Thomson-Houston Coni- 
pany, Limited, 83,  Cannon-street, London. — (General 
Electric Company, United States.) (Date applied for under 
Rule 5 of the Patents Rules, 1905, March 10, 1906.) 

Fer. 28. 

4842. Improved liquid switch for tho control of electric 
motors and other electric circuits. George Joseph 
Philpott and George Herbert Alderton, 41, Hamilton-rond. 
Brighton. 

4844. Improvements: in or relating to electric storage 
batteries. John Henry West, 11, Sydney-strect, Chelsea, 
London. 

4854. Process and apparatus for the production of electric 
current. Edward Fisher Bamber, Brooklands, Lingtield, 
Surrey. 

4865. Improvements in or in connection with holders for 
incandescent electric lamps. John William Burton 
Lockwood, 3, Brown-street, Market-street, Manchester. 

4927. Improvements in or relating to electric furnaces. 
Fred ric-Marie Chaplet and the Société La Neo Metallurgie, 
7, Southainpton-buildings, London. (Date applied tor 
under Patents Act, 1901, Sept. 25, 1906, being date of 
application in France.) (Complete specitication. ) 

4930. Improvements in protective devices for electric con- 
ductors. The British Thomson-Houston Company, Limited, 
83, Cannon-street, London. (General Electric Company, 
United States.) 

4931. Improvements in electric aro lamps. The British 
Thomson-Houston Company, Limited, 85, Cannon-street, 
London. (General Electric Compauy. United States.) 

8345/06. Improvements in or relating to charging accumu- 
lators. Edgard de Marcay, 111, Hatton-garden, London. 
(Date applied for under Rule 5 of the Patents Rules, 1905, 
April 6, 1900.) 


Dendet 


Marcu 1. 

47864/06. Improvements relating to submarino vessels. 
Alfred James Reid and Arthur Room, 53, Chancery-lane, 
London. (Date applied for under Rule 5 of the Patents 
Rules, 1905, Sept. 27, 1906.) (Complete specification.) 

4945. Improvements in photometers or apparatus for testing 
the intensity of light, comprising the use of selenium 
cells. Theodore Torda, Chescombe, Netheravon-road, 
Chiswick. 

4950. Life-guard for eleotric tramways, motor omnibuses, 
motorcars, and other power-propelled vehicles. Peter 
Bisset, 69, Fonthill-road, Aberdeen. 

4988. Improvements in rotary transformers permitting the 
transformation of alternating current into continuous 
current and vico versa. Alexander Heyland and 
D siré Korda, 6, Lord.strect, Liverpool. (Date applied 
for under Patents Act, 1901. June 20 1906, being date 
of application in France.) (Complete specification.) 

4995. Electric fuses and fuse carriers. Alfred  Fortcseuc- 
Redman and Arthur Macdonald Smith, 70, Newington- 
causeway, London. 

6012. Improvements in electrical protective apparatus. 
Brazil Cook. 18, 


plete specification. j 


Frank 


Southampton-buildings, London. (Com- 
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5025. Improved current collector for use in stud-contact 
systems of electric traction. William Griffiths and 
Benjamin Harry Bedell, 22, Southampton - buildings, 
London. (Date applied for under Patents Act, 1901. 
March 3, 1906, being date of application in Belgium.) 
(Complete specification. ) 

5036. Improvements in and relating to the manufacture of 
tubular articles by electrolysis. Alfred Uzac, 325, 
Migh Holborn, London. (Date applied for under Patents 
Act, 1901, Mareh 3, 1906, being date of application in 
France.) (Complete specification.) 

5037. Improvements in methods of and means for regulating 
electric lighting systems. The British Thomson- 
Houstou Company, Limited, 83, Cannon-street, London. 
(General Electric Company, United States.) 

March 2. 

5059. Mechanical olectrical apparatus to warn the driver of 
the train and the signalman in the cabin in advance 
that the train is passing a signal set at danger. 
Charles Hinchlitfe, Long Newton, Darlington. 

5066. Improvements in electric “earth” return connections. 
Thomas George Hann and Albert Edward Ingle, 55, 
Market-street, Manchester. 

5100. Electric furnace for the continuous extraction of zinc 
from its ores. Eugène Francois Cote and Paul Rambert 

: l'ierron, 25, Southampton-buildings, London. 

5116. Improvoments in and relating to electric switches. 
Gustavus McAlpine, 322, High Holborn, London. (Com- 
plete specification. ) | 

5130. Improvemonts in devices for automatically cutting off 
the electric current from overhead cranes or any 
electrical machine. Jervis Rosser Jolinson, 6, Lord-street, 
Liverpool, " 

5133. Improvements in compound electric motors. Henry 
Leitner, 4, South-street, Finsbury, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be publishcd on March 21.) 


. 1906. 

Eloctric relays and recorders. Sullivan. 

Construction of olectromagnets. Berry. 

Coin-freed electric supply apparatus. 
Jolins. 

Electric motors. Lake. (Smith.) 

Magnetic clutches. Raveushaw, Middleton, and Townsend 

Method of selective or multiplex wireless signalling 
by Hertzian waves, signalling with connecting wires 
by alternating currents, and of construction of 
frequency or wave meters. Hettinger. 

5304 Electric alarums. Hill. 

5450. Devices for the collection of current from direct- 

current dynamo-slectric machines. Walker. 

5193. Secondary batteries. Fiedler. 

6651. Dynamo-electric machines. 

Chorlton, and Smith. 

6690. Means for regulating eleotric circuits. Leitner. 

7627. Electric railway systems. British Thomson-Housten 
Company. (General Electric Company.) 

Starting devices for electrio motors. British Thomson- 
Houston Company. (General Electric Company.) 

Motallio incandescence filaments for electric glow 
lamps, and mothod of treating the same. Blora. 
(Lux.) . 

Bow trolleys or collectors for electric railways and 
tramways. Breckuell, Munro, and Rogers, Limited, and 
Munio. 

13331. Safety gates or closures for motorcars and other 
vehicles, applicable also as an electric safety system 
for clevators or lifts and other purposes. Miller. 

13391. Electric cooking stoves. Smith. 

13413. Vapour-electric apparatus. Dritish 
Company. (General Electrice Company.) 

14697. Single-phase alternating-current series motors. Latour. 
(Date applied for under International Convention, June 22, 
1905. ; 

15281. Electric controllers for variable-speed motors. 
(Cushman Electric Company.) 

16568. Electric arc lamps. Jandus Arc Lamp and Electric 

Company and Jones. 

Systems of control for electric motors. Storer aud 
Cooper. (Date applied for under International Convention, 
July 24, 1905.) 

Switches or line selectors for telephones and the like 
Hahner, (Date applied for under International Convention, 
Nov. 14, 1905) 

High-tension section insulator for electric tramways 
or railways. Kleiusteuber. (Rights under Patents, ete., 
Act, 1901, not granted.) 

Cooling of electric transformers and other devices 
Uable to over-heating. Darlington. (Date applied for 
under Intemational Convention, Scpt. 5, 1905.) 


2019. 
2067. 


4649. Tourtel and 


4838. 
4849. 
4965. 


Mather and Platt, Limited, 


10016. 


11639. 


12896. 


Thomson-Houston 


Brook CS, 


16597. 
17419. 
18355. 


18876. 


19638. 


17513. 
$1159. 


213392. 


21585. 


2159€. 


21638. 


22035. 


23342. 


23078. 


24346. 


25329. 
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Locking appliances for levers for operating or con- 
trolling railway points and signal apparatus. 
Siemens Bros. and Co. (Siemens und Halske Akt.-(es.) 

Electric аго lampe. Butcher, Butcher, and Brown. 

Methods of the regulation of single-phase dynamo- 
electric machines of the commutator type. Allge- 
meine Elektricitats-Ges. (Date applied for under Inter- 
national Convention, Sept. 25, 1905.) 

Dynamo-electrio machinery. Siemens 
Works, Limited, and Lydall. 

Manufacture of electric contacts consisting of mixtures 
of metal and carbon. Gebrüder Siemens und Co. 
Date applied for under International Convention, Sept. 30, 
1905.) 

Klectromagnetically-operated mechanism for reversing 
the motion of machine tools with to-and-fro moving 
table. Billeter. 

Devioe for regulating electrically-heated incubators. 
kill. 

Eleotric transporting devices operating with solenoids. 
Wengelin. 

Insulating covering for the couplings or terminals of 
electric cables. Middleton and Middleton. 

Controllers for electrically-propelled vehicles. Haworth 
and Raworth. 

Bafety fuses for electrical circuits. 
Schussler. 

Enclosing boxes containing electric switches. Elck- 
tneitats Akt.-Ges vorm. Schuckert und Co. (Date applied 
for under International Convention, Nov. 10, 1905.) 


Bros. Dynamo 


Mehlhardt and 


COMPANIES’ STOCK AND SHARE LIST. 


Namo. 920087 Last price, 
Commereial and Industrial.— 8 8 
Alliance Electrica! Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 23 
ОСОО ууа игы етн 1 §/32-9/32 
Aron Electric ity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 .. 11/16 3/16 
British Insulated and Helaby Cables, Ord., 1-100,000...... B uu 7,7 
6 per cent. Cum. Pref., 1-100,000 ........... .. .. 0161 
44 per cent. Mortgage ‘Debentures .............. 100 .. 100-105 

Britiah Thomson-Houston Co., 44 per cent. lst Mort. Deb. 

Stuck, RK. „ 100 .. 92 96 xd 

British Westinghouse Elec. and Manuf. 6 per cent. Pref. | 

r ²˙˙¹ ане oa ane de S RR ne ede Ea. § . ці; 
—— — 4 per cent. Mortgage Debenture Stock .......... 100 .. 67771 
Brasb Electrica] Engineering, Ordinary, Nos. 1-106,731 .. 2 .. 11 
—— Non. Cum., 6 per cent. Pref. .................... 2 .. 14-2 
44 per cent. lst Debenture Stock ................ 100 .. 95.95 zd 
——— $, per cent. 2nd Debenture Stock................ 100 .. 80-83 
Callender’s able, Debentures... .... 2... cece cece cc enn 100 .. 106-108 
% cds "T . 6 .. 9:10 
5 per cent. I rere rrr rro 5. .. 51 
Crompton and Co on 5 .. 21-28 
r cent. БеЬепфигей.......................... 100 . 95 98 
dwan Uulted. A Shares, 1-99,261 .......... 3 — l-l 
„A“ Shares, 01-017, 139........ 5 . 21 21 
— 5 per cent. Debent ure . 100 .. 90 85 
4 per cent. Deb. Stock, Re)... 100 .. 8587 
Electric Construction, Nos. 1 to 112,100 ........... ...... E, ss 14-7116 
А per cent. Cumulative Pref. ................ ieu GE ЖОНИ ТҮ. 
т cent. Perp. lst Mort Deb. . 100 .. t184 
Ferranti ү, wmited, 5 per cent. lst Mort. Deb. Stock, Red. E .. 90-95 
General Electric Company (1900), 5 per cent. Cum. Pret... 8 Эў 
4 per cent. lat Mort. Deb. Stock 00 .. 945 
W. T. Henley's Telegraph Works, Ordinary .............. 6 „ 1211 
3, per cent. Preference. 6 .. ‘Sa sxd 
4, per cent. Debenturme2s 100 .. 147 109 
Indis Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 15i 6i 
4 per cent. Оеһепїпгөй.........................› 100 .. 1001u2 
Parker, Thos., Limited, Ordinary 66 10 .. 10-10; 
Төө тар Construction тн {епапсе................ 18 31-33 xd 
9 per cent. Bonds . v-e0c€0€9060080900a25000€0€9 4D 9999099608 100 E 100 15 
Eleetrie Lighting and Supply.— 

Bournemouth and Poole, Ordinary ...................... 10 .. 95-104 
——— 44 per cent. Cum. Pref., 7,501-15,090 ........... s 0. s 94-93 
—— 6 per cent. Cum. Second Pref., 15, 001-22,500 .... 10 .. 101,04 
——— 4, рег cent. Debenture Stock, 'Кей............... 100 .. 10-14 

Bromley (Kent) Electric Light and Power Co 5 .. §-F 4 
—— 44 per cent. lst Debenture Stock, Red. .......... 100 .. 99.101 

Brompton and Kensington, Ordinary 5 — 89 
—— 7 per cent. Preference 3 ĩ ĩ A жырык 5 . 1484 

Calcutta HY supply Corp., Ordinary, Nos. 1-60,000 . 5 — 71 81 

‚091-1 ,000 e*6€*»232300602024$00000256060509022€6428 3 on м б) 

Cambridge ‘Electric Supply Company, £10 Ord.  ........ 8 . 1 1% 

Ceutral ые Bie supply, 4 per cent. Guar. Deb. Stock 100 .  10)-10 

Charing Croes, West End, and City Electric Supply, Ord., 

CECjöÜ——tði ⅛ 0ormMAK. ß E RES E. 8 — MUU 

44 per cent. Cum. Pref., ee ori Quid se sens 5 .. 444 

——— per cent. Debenture Stock, Red. 2 100 — 96 9 
“Ciy С aie i e p.c. Cum. Pref., 1-40,000 5 3i 44 
ditto ) 40, 001-80, 000 2652 2 6 66 „„ „„ 5 ee 4-34 

Chelseas Electricity SuppilTl .... 6. 5 ш 45 
4) percent. Debentures ........................ 100 .. 10417 

City of London, Ordinary 2 5 „„ „%% „ „ „ „ „ „ о е еоооосооооооо ое ге 10 on 10,-1 4 
—— per cent. Cumulative Pref........ E 10 . 11 22 
); per cent. Debenture Stock... 100 — 141-124 
— 44 per cent. 2nd Deb. Sta Prov. Certa. (all pd.) .. 100 98-101 

Canty of London Electric pre. Ordinary ............ 10 „ 84 9) 
—— per cent. Cum. Prein. ꝑ 10 — 1011 
iz; per cent. Debentures Prov. ae: a pd. Rd. 100 00-108 
—— 4 per cent. 2nd Debentures Prov. Certa. ........ 100 . 97-160 

Bámundeons' Electricity 7 7.1.50 000.. 5 2 2. 22 
——— 6 per cent. Cum. Pref. Of „„ „%% „% „ % OC „% „% „% FEE ое 8 ap 4-4 
—— 4 per cent First Mort. ooo 100 . 83 

Ele tric Lt. а Traction Co. of Aust.,6 c. Cm. PL, 1-30,000 5 ue 2, 21 

——— ^ pæ cent. D/henture Rtock. Red _ = lll 100 . °з «2 

Folkestooe Electric Supply, Ord. Nos. 1-10, 00000. 5 95 $ 

44 per cent. First Deb. Stock, Red...... жее .. 100 . 100 
о Electric Lighting, Ord., 1-13,000 эое «m» овоз 204862 T] § ae 74-8 


Name. Last price 
paid. 
8 g 
Isleof Wight Elec Lt and Pwr., 44 p.c. Db. Stk. Red. 100 . 96-90 
cr is Klectric Power aud Ligh hting, 6 per cent. Cum. 
ef: T1950 000 . y e. 1 a 83227058 
Kensington К 1 Kulgh bridge Elec. Lt., Ord., 1-21,000 .... 5 8.10 
Kensingtou and Kuightsbridge and Notting Hill, 4 per 
сеш. Debenture Stock Red. .......................› 1 "E 97-100 
Kiddermiuster and Dist. Elec. Lighting and Traction, Pref. 10 .. -104 
London Electric, Ordinary ................... RN sess Ө в -23 xd 
6 par cent preßt 5 .. 43 ^1 xd 
4 per cent. lst 658000 Debent ure Stock, Red... 100 .. 80 
Metropolitan Ordiuary, OO, C 6 a 78 
44 per cent. First Mortgage Debepture Stock.. ‚ 100 е. 1061.0 
44 рег cent. Cum. Prei. . 5 .. a, * 
рег cont. Mortgage Debenture, Red. .......... 100 .. ЕД 
мр seire tover а. 44 p.c. 1st Mort xc a Т т к 
ewcaatle-upon-Tyne Electric supply, Ordinary, 1 ^ 7 
— da., 57,0 0-75,000 V. cuscececss erus bate ctos webs $5 .. 74-8 
5 per cent. Pret . 88. Sita 
йо. e,... ax seceded EYE 8 6 
Notting Hill ы entio Te E OH i 12 13 xd 
4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) . -— 97 100 
Oxford Electric, Ordinary, 1-96 and 40-1, 53 11000. 5 6 
—— 4 per cent. Debenture Stock .................... 100 .. 96 
Royal Electrica] didi ps y of Montreal, 44 per cent. Firet 
Shares Mu Dentures 22:2: 8 100 .. 97-101 
Smithtield Markers Electric Supply. Ord 1-12.000 5 .. 1-24 
——- 4 per cent. Debenture Stck.. q . 100 .. x $ 
South London, Ordinary .. gz b .. саз 
South Metropolitan Electric Light aud Puwor, Ord. ...... 1 .. 9/16 11/16 xd 
——- 7 per cent. Cum. Prei. ee ee 14- LM 
——— 44 per cent. lst Mort. П=һ....................... 100 . 10/1 
St. Jamee's od Pall Mall, Onliuary, 101-20,080 . dic РӘХ аа 89 
—— per cent. Er“ m 5 — 647] 
54 per cent. ре %%% ̃ͤwß 8 100 .. #3 95 
Urban Electric Supp! Or inary, 8-50-007 .......... 6 .. 23 54 
5 per cent. е Preference, 50,001-80,000 6 .. 5341 
Westminster, Ordinary ....................... о... 5 .. 91 104 xd 
44 per cent. Pref., 110,101-158, 251 ....... e Š — + 
Electrie Tramways.— 
Anglo Argon tne; 54 per cent. Cum. Pret., 1-260,007.. а: 39 3 71 8 
ee90€0«20€«2€09529-0909299909090090999999090222»5929 es b 
Permanent 6 per cent. Debenture Stock, veas . 100 — 133-137 
Auckland Elec. Trams.,5 p.c. lst Mor. Deb. Stk., 'Red..... 100 — 103-107 
Barcelona Tramways, Ór ,1-20,000 .......... 3 ‚ 10 œ 
5 per cent. Cum. Pref. Shares, 1-10, 000 .......... 10 æ 
5 per cent. Deb., Red., perd РУТ ЕРУ 100 2 — 
——— 44 per cent. Red. Deb. Stock ... ................ 100 . — 
Bath Blec. Tramways, Ld., Pref. erg Shs. , 75,001-150,606.. 1 .. 15/16.11,16 
5 per cent. Cum. Pret. Shares, 1 1-59,304 epa ares 1 .. 15/16-1 1/16 
Blackpool and Fleetwood Tramroad ......... . 10 .. 15315 
Brisbane Tramway Invest., Ord., 1-75,000 ............... 56 .. 24 4 
5 per cent, Cum. Pref., Nos. 1-75,000 . Б. 4 
per cent. Deb. Stk., ' Red., Prov. Certa. all р4.. 100 .. 88-102 
British Columbia Electric Railway Co., Ord. Def. ........ 100 .. 135-136 
——— Ord. , онан река ан наанаа . 112-116 
—— 5 per cent. Cum. Perpetual Pref. Stock.......... 10 .. 107111 
——— 4, per cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 .. 100-102 
—— 4, per cent. Vancouver Power Deb т. ee 1024-1044 
British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 .. 34-34 
—— 6 per cent. Cm. Pl., 30,001-60,000 ................ 10 .. 747i 
5 per cent. Perpetual Debenture Stock — ........ 100 .. 106109 
44 per cent. àn Deb 8toc „ 6 %%% %% %%% % %%% „ оо Фоге 100 ee 4-87 
Buenos Ayres and Belgrano анд CCC 5 . 34.4 
А” 6 per cent. Cm. Pf., 1-40,000 ..... . vU a 54-38 
“В” 6 per cent. Cm. Pf., 1.27.5000 A £ 
$ per cent. Deb. Stock, Red. 6 2 6 6% %% „%% „6 „„ 66% „„ “%᷑f⁵ ое 100 eub 1043-1C6 
Prov. Cort., all paid ............................ 100 .. 101-104 
Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. .... 100 98.101 
Oalcutta Tramways, 1-105,000 ........................... „ У 84 8j 
ooh E IER OR er nates ate 5 as 4? 
44 per cent. lst Deb. Stock, Red. ................ 100 .. 1051 
Cape Electric Tramways, Nos. 1-480,000 ................. ‚ 1 .. 7169/16 
City of Birmingham Tramways, 5 per cent, Cum. Pref. . 5 .. 43 m 
4 per cent. lst Mortgage Deb., 1-3000 (1917) ...... . 100 а 94-1 
Columbo Electric Tramways aid Lighting, 5 per cent. 1st 
Mo e Deventure Stuck, Red. .................... 00 .. 93102 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 .. 14-15 
6 per cent, Cum Pref. .......................... 10 .. 14-15 
4 per cent. Debentur mess. 100 .. 93-100 
Dublin United Tramways (1856), Ord., Хов. 1-60,000 ...... 10 . 132-4 
— 6 percent. Pref., Noe. within 1 -60,070............ 10 .. 151143 
3, per cent. Mort. Debe., 1-3,000 Red. ..........-. 100 .. 94-86 
Havana Electric Railway Сооз' nlidated Mort, 5 per cent. 
50-year Coupon Bonds of 1252, 1-0, 31, C0). 89.92 
Imperial Tramways, ОгЧїпагу............................ al .. 18-18 
6 per cent. Cum. Pref. .......................... al .. 14-14 
4, per cent. Deb. Stock ......................... .100 .— 108-11 
Isle of Tbanet Electric Tramways and Lighting, 5 per c. 
Cum. Pref., Noe. 50, 001-0, OOO ‚ Š a 3 
4 per cent. lst Mt. Db. Stock, Red. ............. .100 .. 757 
Kidderminster and District Lighting and Traction, Pref.. 5. d 8-84 
Lancasnire United Tramways Limited, 5 per cent. Prior 
Lien Deb. Stock, Bed .. 00.2... cece cn ß . — 95-92 


£296 500 500 2ud Mort Deb St .......... 0... 
£83. 550 Deferred Deb, Stock (all fully paid) 


Lisbon Electric Tramways Limited, Ord., -591,188.. 1 
— 6 рег cent Cum. rref., Nus. 1- 125, pec ОИ РО. 
5 per cent. Mort. Deb, 1-5,00) Көй. ... ........ 100 
London United Trys. (1901), 5 per cent, Cum. Frei... 10 
4 per cent. lat Mt. Db. Stock, Red, ............. 100 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk , Rd. .... 100 
Metropolitan Elec. Trams., Defd., 1,000,001-1 ‚314, 016. 1 
MEA Deb tye 500,001 · 1. O00. O0 mU CN 
г cent, Deb. Stock, Re .. 100 
úe a ectric Rail and Light 5 per cent. 30-yr Cons. 
Mort. Bonds, 1926, 1-5,500 aud 7,001-8,000 ............ А 
Montreal Street Rail, Sterling 9 per cent. (Mort.) Deb., 
1908. %/% gd ß shea eaten ess 100 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 
New General Traction, 6 per cent. Cum. Pref., 1-10,000 and 
rh. AY ex m rra oa RE x — 0 
Oldbam, Ashton, and Hyde Tramway, Ordinary ......... . 10 
5 per cent. Cum. Втей. .......................... 10 
Perth Blec. Tramways (W.A.), 5 per cent. 1 Mrt. Deb. Sk... 100 
Potteries Elec:ric Traction, rdina ‚ 1-2% 5.000 .......... 1 
—— 5 per cent. Cum. Pret., 500,001-545,000.. .. ......- . 1l 


— 4 per cent. Debenture Sk... ꝗ 00 


Rleetrie Bailways.— 


Central London, Ordinary e@eeeee 08 0868 59» оо E „„ 66 оо ье „„ 100 
Ra pe ine SEP 


rred 


..13n6-1 7/16 
11/16-1 316 
96 101 


72 U 
8789 
92 101 


1,16 $16 
13 16 15 16 
96-39 


105.105 


103-105 
103-106 


112 
12 


84-9 
102-106 


9 ne 
984-101 


70-72 


960 


—— ——— —— 
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Cisy sad SoathGoato CousolidatedOr 
—-4 er o at. Dsboacure Stock 


о 406, Peek. Stock 


——5 
Livecgs21Ovarnesd, 5 Dar ovat. 
— - ):idaceg, 1-50.000. 


— -į poe soat M reogage 


Uaiecgeouad Blectric R Always of оооп, 6 per cent. 


Prof:-3nariag 3esured Notes. 


Amount H 
paid, Last price. Name r^ Last price 
2 2 T 
ын 100 ER elephones.— * * 
Ke 1 PRO CE PACK — 3-107 ^ ational Telephone, Preferred .......... 100 .. C6-1C8 
es €99.«0*:09506000980060900626088€0 180 ы Do Deterred Stock +000 „ „% CCC 100 Lond MO E 
0 %%% % „%% „% „%% %%% % „% „% оо „ „„ ов 00 Lond БУТЕ 6 per cent. Cum. First IO 10 eas 11-15 xd 
» кышы d . 1l z . ——— 6 per cent. Cum. Second Prei . 10 a 10-12ха 
62 566 оо о 2 26 „6 оо 10 Qe Et zc eit Deb CEN Third Prekk . 5 ee o Pa m 
. eeerecece oo ee — per cen Stock, Red. eecc(060600900050900009€ 1 еә 9 -59 
e Debdutares, Red., 11,700. , a -96 4 per cent. Deb. Stock, Roe. 100 : .. 1004-1023 
Oriental Telephone and Electric Company ................ 1..1 5n 6-1 1 
РИНВИ SUR UIDES — . 8385 —— 6 percent, Cum Pref. .......................... 1 .. 14714 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Line. 


Aberdeen Corporation ..........|Fob. 27 


Ayr O»rporation .......... 


Biker Street sa 1 Watecloo By... 
Birkenhead О ›ер oration 


Birmingham Orporat lion. 
Bisckbarn Corporation 


e 6 „ „% оо 


Blackpool Corporation 
Blackp»ol-Flestwood Creams... 


Bolton Corporation .... 
Boaroemoutn Сәед ›е stlon . 


Bradford Crp ration 
Brighton Corporation". — 


Bristol Tramway С mopaay...... 
Barnley Corporation ..........-- 


Barton О orp oration 
Cirdt Corporation ............ 


Carlisle Te m weys Companoy.... 
Central London Rallway........ 


City aud South London Ballway le 
9 


Colchester С »rporation ....... 


Cork U. T. aud L Company .... 
Darwon С уер bea to. 


Dover C»rporatton.. 
Dablin and ai 1640 а Elecirio By. . : 
Dadlin C. T. 


Dandee City Tram ways .. .... 
Gast Ham Corporatton.. ...... 


Glasgow Coroar shinn.. unes 
Gloncester C veo pratt: ME о... 

G. N., Picca lilly, au Brompton. 
Halifax One o eatton n 
Haddersfield C ›ерэг tion 


Hall С уерэеаоп .............. 
(ота О >ерэт «оп ...... ... ... 


Ilkeston Corporation.. xv res 
Kirkcaldy C »eporation .. vs 


Lancashire Unite! Tramway? - 
Leeds Corporation .............. 
Leicester rporation а гае 


Liverpool Corporation ....... TE 
Liverpool Overhead &illway .. 


London County Conncil 
tLowestoftC orp reation .......... 


Maldstone Corp ration 
Manchester О уто wration 
Metropolitan District Railway.. 


Metropolitan Billway. sei 
Neleou Corpora*lon .. 
Nawoastle-on-Tyne Cor paration.. 


Wewport (М эп ) Corporatton.. 
Oldham Corporation 


Portsmouth C»ro»ration........ 
Beading Corp oration............ 


Rochdale Corporation 
Botherhen Corporation . oop ses 


Ballard Corporation 
Во ооо еЕ Teanways Co 


оо оров ооо 


Sheffield Corporation 


Soathamptou О separation .. e s 


Routhend-on-8ea Corporatlon.... 
Srokport Corporation 


Sunderland Corp ration ........ 
Swindon Corprration .......... 


Wallasey U. D O i wan 


Waerlugton О yrporation . 


West Ham Corporation . 
Wolverhampton Corporation .. n 


ө Including steam trains 


Traffic Returns for 
week. 


e cocto eo’ 


Inorease or 
decree ө. 


Miles of 
single track 
open. 


1.35 1.2 6 12 Ў 79 

M "n 9 - ? J. 

War. 2| 163 18) — 12 p ru © 
„ 2| 2311 m - = — ж 
н 933 | 1,983 | - 39| + 819 | 2553 | 25:55 
*9 5. 319 — — — 2 2 

Feb. 27 83 8.1 |+ 58| + 2935 | 31 | 24 
28] 319 39 |+ V| + 5,652 | 17 
Маг. 2 221 21:2 |+ 15| + 104 164 
4, 3| 2,121] 1.951 | 4 173] + 8.05 | 42 

Fob. 27| 1,270 | 1265 |+ 5| +9823 |1741 41 
Mar. 2| 4131 | 3,975 |+ 159| + 7.59 | 96 
„ 3| Tal 7:00 — 23 — 1,692] 84 x^ 

1| 459 | 4,732 |- 20) m 51 
„ 2 1085 | 1017 |+ 35| — 40 4% 
„ 3| 219 274 — 25 — 5% 84, 8 
= E = x: — | 5862 13246 
„5 4 130 1591 — 2)|- 11| 85| 8 
„ 2 6236 7.05) — 774| 524 | 6 s 
„ 3| 2%1 | 299 | 42| 68 
d 20 159| 16) —- 1. — ori 6 
„ 28] 368 48|- 50 — 184 
Mer. 1 2\2 219 |+ 15|+ 1% 1% 1% 
2| 165 176 |- 10| 4101 
ay ul 95 9 |+ 5 — әл d H 
„ 1| 435 | 4,483 |- 102| + 27480 8; 

Feb. 27| 971 937 | + 5|+6,373 | @2 | 21 

Маг. 2| 817 82|- 5|+51%| 1 | 14 
„ 21|16,650| 15025 | +1,6%%| «553714 

Fb. 27 217 412 T 5 — 6. 131 185 

Mir. 2 3910 — — — 9 9 
Tael van | зз 7 +5959 | 35 385 
„ 2| 2281 | 2136 | + 138) + 485 | 2% | 26 
= = = = ix 104 | 104 

Feb. 27 115 110 ＋ 54 905| g |. ә 
= = = x x 74] 7 
„ 27 1.100 776 724| 2.052 37 37 
ас 2| 5.957 | 5625 | + 332| 417,997 | 89, 893 
i 2018 | 2050 — 52 a 42 42 

Feb. 25| 19285 | 9,976 | + 39) + 1,333 

мас 3 149 | ran |- 12 — 225 668 б 

Feb 23| 27 051 | 13,62) | 15,351] 4-543,370| 98 | gg 

Mar. 2 13.182 | 12,38) | + 802 +45,295 
„ $| 71163] 8.02 2 — 2.53 | dà | d 
„ 8| 01616 | 16.565 1.870 -14635 | 
" 2| 3.851 3,535 |+ 2 +12495 | 50 | 50 
„ 2| 56% 642 | + 22 +1911 | 15| 15, 
= = = — = 37 54 
„ 2 1.427 | 148 |- 1 + 48” 

Fab. 28| ^50 827 тж 357 | 55. 35 

Jan 13} 958 805 | + 15: 2129 | 21 23 
те = = = = 91 94 

Ма", 4| 4,217 | 4220 |- 5 | + 6,491 707 703 
з = = g d «4| 4 
„ 3| 5703 | 4,938 | + 371| +18,130 

Fb e 70 32|- 2| — |i 135 
Mar. 5| 1,338 | 1,192 | + 145| + 5,57? | 90 | 20 
Feb. 27 1: 151 | - 20 — 44 44 
Mar. 2 722 686 | + 56 | + 2005 |1185 | 11-85 
Feb. 28| 2066 | 1925 | + 13! | 428,979 |147 |147 
„ 27 742 716 |+ 26 + 1,651 

And 98 miles of tateelaslag track aTeain mile, 


Ac е Е 
counts for past year. Cosi 1 
per 
Receipts car 
Car miles Pas- Car | Mile of mUo 
run. s'nger| mile, | track. 
g a. | a | 22 
May 31| 64,071 | 15,550,861 | 1,379,723 {0°98 [1114 | 8,518 
„ 16| 14,328 | 5,516,580 | 353, 1 971 | 1,850 
March 31| 55,085 | 11,145,851 | 1,309,003 |118 |1008 | 2,338? 
„ 31 17,133 | 4,709,798 | 266,526 | '86 |145 | 8,866 
,, 25 48,875 | 8,661,720 | 986,953 | 1°36 |11:89 | 2,036 
T] 31 — = =. = = ad 
Deo. 31| 51,846 | 2,385,677 | 579,264 |328 1519] — 
March 31| 95,766 | 20,205,196 | 2,161,130 |113 |10°63 | 2,304 
„ 31 55,276 | 10,058,288 | 1,121,623 | 1°38 |1183 | 5,896 
„ 31/430,085 | 47,108,000 | 5,053,392 | 1-178 10 827 2,386 
1| 50,339 | 11,321,160 | 1 162,828 [1-06 [10-48 | 2,914 
Dec. 51/259,799 | 45,312,372 | 6,127,136 | — | — 
March 31 57992 | 11,092,704 1,197,772 |1°31 [1161 | 5, 
„ I 17,950 | 5,878,269 | 454,082 | 1°07 | 9°81 | 8,068 
„ 1118,09 | 24,134,363 | 2,770,049 | 1°12 | 9:78 | 5,788 
Deo.31| 10,713 | 2,935,002 | 559,756 | — |714| — 
Me { 44,875,547 | 1,881,214 |1°86 |65:10 | 57,951 
9 31 — =» — -— — 
March 31 10,988 | 2,457,553 330,78 97 |747 1.401 
Dec. 31| 24,895 | 5,814,376 | 882,256 101 6566 — 
March 31 — — = NE = — 
„ 51 11,250 | 2,853,200 | 284,343 | :94 | 9-49 | 8,500 
bee. 3. 6.358 402.511 | 110,738 3:78 |1378 | 948 
„„ 31257, 489 | 50,050,949 7,077,372 1:28 | 9 07 | 6,691 
Мау 15| 50,15% | 15,086,395 | 1,005,911 | 906 [11-6 | 2,180 
March31| 36,652 | 13,689,658 | 863,816 *64 110-18 | 8,904 
Мау 51/756,480 |195,767,515 |17945, 695 | — {10° — 
Maroh 51 15,466 5,902,077 | ‘56 885 z 6 88 эю 
„ 31 74,019 | 17,849,642 | 1,540,707 | — |11555 | 2,085 
"m : 12,838,150 | 1,666,262 |124 | 9-71 | 1,983 
б 31 112,651 | 27,102,921 | 2,910,698 |1 92| — 
І) — — — — -— — 
May 15| 11,586 | 5,686,658 | 419,800 | -757 e | 1,480 
March 28 298,283 | 64,223,666 | 7,121,038 1.10 |1002 | 3,361 
Dec.51| 26,011 | 12,039,252 | 1,229,507 |1 979| — 
»  91/547,625 |116,642,662 112,166,419 = = =æ 
June 50 81,502 | 11,171,865 | 102,875 | — | — | — 
sept. 30 14,511 | 3,128,867 | 559435 |108 | 968 | 2,638 
March31| 4,740 850,121 | 112,287 |133 |1013 | 2,370 
31,866 128. 500.875 |14,185,120 | 1:19 [1075 | 4,299 
i " 6159 | 1,939,647 | 206,58 | B2 | 714 2% — 
s  911197,849 | 43,069,934 | 4,326,158 |107 10-98 | 5,967 
„ 31 30,356 | 7,252 585 | 785435 | — 9298 — 54 
„„ 35 65,553 | 13,466,245 | 1,504,740 |1:16 [1045 | 1,886 | — 
- 31 95,702 | 19,625,329 | 197,499 [1-17 [1163 | — — 
„ 31 14,881 2.837, 110 | 586,547 |124 |924 | 1,108 | 798 
„ 51 93,569 | 5,851,472 583,054 |107 | 9-55 | 2,612 |749 
„„ 310214, 111] 39,215,560 | 4,884,590. |128 1029| — — 
„ 25 240,565 | 53,952,283 | 6,049 899 905 | 9:545 | 5,652 | 6 477 
„ 31 49,366 | 9,294,771 | 1,108,369 |127 1104 — | 785 
pe 31 == == — — — — iE 
se 91, 59,550 | 6,766,031 | 1,027,75 — |923 - 475 
„ 51 64,858 | 15,564,463 | 1.495685 1 004 080 — 6:57 
„ 51| 4.937 | 1,315,757 103,761 |087 [1155 | 1,87 
„ 31 38,768 | 7,412,881 778.851 |130 [11:94 7 | 754 
„ 51 17,057 | 4,418,225 | 403,363 | — | 985 мй 68 
„ | — | 15,775 742 | 1,337,165 | — | — 2 
„ 51 41,90 | 8. 47,066 | 950.338 10-523] 2,062 
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to do would be to increase the bore of the field magnets 
and increase the exciting current at the same time. This 
increases the saturation of the magnets and also the pro- 
portion of main field ampere-turns to armature ampere- 
turns. It also ensures, if done in the correct proportions, 
that the speed of the motor will remain unaltered. If the 
present field coils are normally very cool in operation and 
a slightly higher excitation voltage than the one at present 
in use is obtainable, it would probably be possible to 
utilise the existing field coils. If the coils are at present 
connected in parallel, it would be well to ensure that the 
connections are correct, and that one spool is not cut out, 
before proceeding with more expensive alterations. All 
jointe in the magnetic circuit should also be examined 
in order to ensure a good contact, iron to iron at every 
point where the system is not a solid casting or 
forging.—R. 


Answer to No. 942 (awarded 5s.).—The primary cause 
for the motor acting in the manner described seems to be 
due to the demagnetising effect of the armature overcoming 


the field at loads of about 5 h.p. and over. This demag- 
netising effect is described below, and is considered 
diagrammatic^" y by the aid of lines of force. In the 
figures the small circles represent the conductors; a dot in 
the centre indicates that the current is flowing towards the 
reader, and a cross away from him. 

Fig. 1 shows the distribution of field in an ordinary two- 
pole motor when there is no current in the armature—field 
current full. Fig. 2 shows the distribution due to the 
armature current, but with no field current. The effect is 
shown with brushes having a backward lead. At the place 
where the current enters the armature a S pole is produced 
if the winding in direction of flow of current is clockwise. 
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The connections between the conductors are immaterial, 
the effect being the same so long as the direction of the 
current remains as indicated. Fig. 5 is the combination 
of Figs. 1 and 2, and gives distribution of field under 
working conditions. Fig. 4 also shows above effects as a 
curve —ordinates as strength of field and pole pitches. 
Now from Fig. 2 it will be seen that the demagnetising 
component of the armature reaction depends on the 
position of the brushes, so that from the “strength of 
field point of view it would be desirable to give brushes 
& forward lead, so that the armature reaction assists the 
field instead of resisting it, but for commutation it is 
essential that brushes should have a backward lead, so that 
the armature conductors undergoing commutation should 


be in a field which will induce in them an E.M.F. which 
will counteract their E.M.F. of self-induction, which is the 
chief electrical cause of sparking. Obviously, if the com- 
mutation is sparkless, the neutral plane is the best position 
for the brushes. A fuller description of armature reaction 
can be found in any text-book on dynamos. 

The next step is to consider the effect of the weakening 
of the field on the motor’s speed. Now, in all direct- 
current machines the following formula holds : 


E-ZNZn-104 
C 


E= internal E. M. F. generated by machine, called the 
B. E. M. F., when machine is a motor. 

N = magnetic flux per pole. 

Z total number of armature conductors. 

n = revolutions per second. | 

c = number of paths through armature = number of brushes. 


р -number of poles. Usually / =1. 
с 


Now, in the case of the motor, if N decreases, the 
B.E.M.F. decreases proportionally, and as the forward 
E.M.F. of supply remains constant the difference becomes 
greater, and as it is this difference which drives the current 
against the armature resistance, a rise in the armature 
current moro than proportional to the decreased field results ; 
the torque is, therefore, greater, causing motor to speed up 
until B.E.M.F. plus C R drop equal supply volts. Con- 
sidering the generator coupled to this motor. the rise in 
speed causes its E.M.F. to rise, with the result that load 
to which the dynamo supplies current takes more current ; 
consequently the generator is more heavily loaded, and 
tends to slow down slightly. This pulls up motor, so that 
: takes more current from the line, and finally blows the 
uses. 
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Now, as has been shown, the whole of the trouble has 
been the result of the weakening of the motor field ; 
therefore, remedy must be looked for in the causes for this 
weakening. First, the brushes should be tried with as 
little backward lead as will give sparkless commutation. 
Second, as the demagnetising effect has been so powerful 
at a load under the rated full load of the motor, it seems 
probable that the field current is not up to tho strength 
intended by the makers, so that the field is weak to start 
with, and, therefore, easily overcome. The most likely 
cause for this is а bad connection in the shunt circuit ; 
therefore, look to all shunt connections. It would be a 
good plan to measure the shunt current to sec if it is up tQ 
its proper value.—F. H. CLARK, 
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Question No. 9.3. — Describe and explain the wiring and connections 
and best methods of working electroniagnets such as are used 
in connection with cranes for lifting iron plates in a shipbuild- 
ing yard ; motors, electric lights, etc., obtain their supply from 
the same mains. 

Answer to No. 943 (awarded 5s.).—The use of electro- 
magnets for lifting purposes has immense advantages over 
the ordinary sling and hook in the average iron and steel 
works, stockyards, etc. One hag only to witness the ease 
with which the electromagnet is able to lift 40ft. or 50ft. 
steel rails, plates, and other intricate forgings or castings, 
which render the usual method of slinging a most difficult 
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and laborious method of operations, in order to appreciate 
the advantages of the magnet for lifting purposes. By the 
use of the magnet the time taken for the lifting and con- 
veying operations is reduced to a minimum as well as 
reducing the labour. There are many types of electro- 
magnets in the market, of various types suitable for 
different classes of work, and wound for the ordinary 
supply pressures of 100 and 200 volts. It is preferable, 
however, not to exceed 100 volts, owing to the necessitous 
use of a large number of turns of fine wire, which is 
objectionable both as regards the dimensions of the coil 
and the inductive effects, the space available for the coil 
being extremely limited. 
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largely influenced by the shape of the magnet which may 
be designed to suit the special class of work. Colonel 
Holden, of Woolwich, some years ago designed an electro- 
magnet of , or channel, section to lift projectiles up to 
about 1,800lb. with a power consumption at 120 watts, the 
magnet weighing 56lb. The general design of the standard 
magnets given above is shown in Fig. 1, which are suited 
for a general class of work, and it is quite possible that 
more economical results could be obtained with a magnet 
of special design to suit the individual requirements. 

In view of the frequent making and breaking of the 
magnet circuit, it is necessary to provide for the resultant 
inductive effect to avoid breaking down the insulation of 
the magnet coil. This can be either in the form of a water 
or iron resistance, or a bank of incandescent lamps. The 
magnet is controlled by a single or double pole switch of 
special design, and so arranged that on breaking the circuit 
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the induced voltage is shunted through the resistance, the 
connections being generally arranged as in Fig. 2. The 
leads of the magnet coil should be provided with a flexible 
armouring, and preferably wound on a drum in the crane 
cab or at the point of control, the drum being spring 
controlled and arranged to automatically take up the slack 
cable when raising the load.—JUNo. 


Answer lo No. 943 (awarded 55. ).—It is almost impossible 
to say which is the best way. As a rule, each particular 
crane has to be negotiated according to circumstances. In 
any case provision must be made in order that the elec- 
trical connections will automatically follow the lifting, 
lowering, and turning motions of the crane. Another 
point is that the switch energising magnet should be close 
at hand to the man working crane. This switch should be 
provided with an arrangement to prevent the extra current 
from breaking down the magnet winding. As an example, 
the diagrammatic sketch shows a crane fastened near a wall 
and turning on pivots. Current is brought from the mains 
to the crane by means of the two jointed levers. "These 
levers allow the crane to turn through the necessary 
180deg. Connections are made, as per enlarged sketch, 
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Electromagnets of standard design can be obtained for 
lifting iron or steel from 10ewt. to about 100cwt., and 
varying in weight, complete with suitable eye bolts for 
attachment to the crane hook, from 1:ewt. with a 10cwt. 
lift to about 18cwt. with a five-ton lift, the power consump- 
tion being approximately 150 watts and 950 watts respec- 
tively at 50 volts with the smaller size and 100 volts in 
the larger sizes. The power consumption, however, is 


ron 
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of switch, magnet, and resistance. The leads to magnet 
are laid up together and run over pulleys as shown, the 
balance weight, W, taking up the slack. For overhead 
travellers the problem will be simpler, as the lcads for the 
magnet can be tapped on to those supplying motor on crab. 
Provision must, however, be made to allow leads to follow 
magnet without fouling, and switeh should be within casy 
reach of the craneman.—M. M. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give fire shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
alul one thousand words in length. 


(QUESTIONS. 


a52. We have two traction generators. of 1,000 kw. each and two 
generators of 500 kw. each, running at 500 volts. It is required 
to run (1: the whole of the machines in parallel; (2) the 1,000-kw, 
machines in parallel ; (3) a 500-kw. and a 1,000-kw. machine in 
parallel ; (4) the 500-kw. machines in parallel. What will be the 
most economical size of equalising cable to use with each size of 
generator’ The main ‘allie are run at 1,000 amperes per square 


inch. -R. B. 

. А direet-current, 20-h. p., compound-wound motor, 100 volts, on 
starting up on light | took excessive current. and when start- 
ing resistance was all cut out raced away at high speed. The 
«lunt was correctly wired up, and the shunt current was measured 
aud found to be normal all the time. The series aud shunt fields 
were not in opposition, пог was there any carth on the circuit 
when tested with ohmmeter. What was the cause of the armature 
racing away '—H. F. 

ANSWERS. 

Yur iun Мо, . —The field spools of a shunt-wound coal-cutter (two- 
pole’ do not last very long, and get short-circuited. Explain 
why this happens, and best methods for testing. 

Bet Ansicer to No. 944 (awarded 10s.).—The short- 
circuiting of the field spools of the coal-cutter motor may 
be due to the following reasons: (1) induced voltage due 
to breaking the field circuit without a discharge resistance ; 
(2) faulty design or construction ; (3) defective insulation ; 
(4) working temperature of spool too high. We will 
brietly discuss the matter under these heads, pointing out 
the sources from which trouble occurs. 

1. It is well known that when a continuous current is 
suddenly interrupted in an inductive circuit a considerable 
rise in voltage occurs. If, however, the current be broken 
slowly, or a non-inductive resistance placed across the 
circuit, thereby allowing the current to die down naturally, 
no considerable rise in voltage occurs. A considerable 


number of the breakdowns on field spools (short-circuiting: 


and breakdown of insulation) are due to the sudden break- 
ing of the field current. & little consideration will show 
that, even on а machine of moderate size, the sudden 
decrease of the flux due to breaking the field circuit is 
suflicient to induce a voltage in the separate spools of 
several times the normal, and it is evident that the higher 
the voltage of the machine the more marked will be the 
etlect, since the product of flux x turns will be greater the 
bigher the voltage of the machine. The voltage between 
turns and lavers will be, therefore, considerably above the 
normal, and unless the insulation of the conductor is very 
good a short-circuit will occur. In small motors the 
trouble is to a great extent prevented by the no-voltage 
release on the starting rheostat, since, on cutting off power, 
the handle is not released until the field current has died 
down to about one-half of its normal value. With motors 
of moderate size, provision should be made for putting a 
non-inductive resistance in parallel with the field on break- 
ing. The diagrams of Fig. 1 show how this may be done. 

2. Pesign.—Field spools may be divided into two 
classes—viz., form wound and bobbin wound. In the 
former class the spool is wound on a winding form and 
afterwards completely or partially taped, while with the 
latter tvpe each spool is complete with its own bobbin. 
The methods generally adopted for fixing the terminals on 
sp cels are shown in Figs. 24 and 2n, the former for a form- 
woun і taped spool and the latter for a bobbin-wound spool. 
It is usual with the latter form of spool to finish off with a 
laver of cording, but some manufacturers omit this, and in 
this case considerable care will have to be taken to insulate 
the strip joining the terminal to the inside layer (or start- 
ing point), as this is wound between the two last layers for 
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fixing purposes (see Fig. 25. This point requires very 
careful attention, otherwise short-circuited spools will be of 
frequent occurrence. With the taped spool there is no need 
for sandwiching this lead, as the terminal is held in position 
by the taping. 

3. Insulation. —The insulation on conductors for shunt 
spools usually consists of a single cotton covering. The 
reason for this is that the cost and weight of the insulation 
on small wires is a considerable percentage of the cost and 
weight of the active copper, and, furthermore, the space 
occupied by the insulation is, in spools wound with small 
wire, very nearly equal to the space occupied by the copper, 
so that manufacturers are tempted to reduce the thickness 
of insulation to the smallest dimensions possible. During 
the last few years a wire has been placed on the market 
with an enamel covering in place of cotton. This enamel 
has high insulating qualities, satisfactorily withstands the 
effect of heat, and is not brittle. A very thin layer of 
enamel has a fairly high disruptive strength, and, in con- 
sequence, the wire is lighter, length for length, than the 
customary single cotton-covered wire. The cost of the 
enamel wire is also lower than that of cotton-covered wire. 
The use of this wire for field spools would, therefore, result 
in а higher space factor and a considerably lighter and 
cheaper spool as compared with cotton-covered wire. А 
higher temperature rise could also be allowed in the 
enamel wire spool without the risk of damaging the 
insulation, and thereby causing short-circuits between 
turns. In order to improve the insulation of spools wound 
with single cotton-covered wire and reduce the risk of 
short-circuiting to a minimum, it is the custom to treat 
the spools with insulating varnish or impregnating com- 
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pound, and in some cases to apply varnish or “electro-enamel " 
between the layers during winding. By this means not 
only is the insulation considerably improved, but the heat- 
dissipating property of the spool is increased, thereby 
allowing a higher value to be used for the “watts per 
square inch of radiating surface " for a given temperature 
rise and a corresponding saving in copper. In some cases 
where the spools of 500-volt motors were continually giving 
trouble due to short-circuiting (the spools being wound 
with single cotton-covered wire and not impregnated), 
this trouble has been entirely overcome by impregnating 
the spools. The process is as follows: The spool is wound 
on a winding form, and before removing from the form it 
is bound together in several places by tape, in order to 
keep the wires in position. It is then placed in the 
inpregnating tank and dried out in vacuum for several 
hours, when the impregnating compound, consisting of 
asphaltum or a compound of bitumen, is admitted under 
pressure. This is forced into the spool, which, on removal 
from the tank, will be found to be a hard mass. The spool 
is finally finished off with tape as a protective insulation, 
but in some cases the outside surface is left untaped, as the 
impregnated spool is moisture-proof. A spool treated in 
such a manner cannot be rewound, and to overcome this 
objection it is the practice with some manufacturers to 
modify the treatment. In this case the spool, after 
winding, is dried out in vacuum and dipped, while still 
hot, in some insulating varnish such as voltalac, armalac, 
etc., and afterwards baked for about an hour at a tempera- 
ture of about 200deg. К. 

4. Working Temperature of Spool.— The rise of tempera- 
ture of field spools in service is generally specified not to 
exceed 40deg. C. above the air temperature when the latter 
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is not higher than 20deg. C., the temperature being 
recorded by a thermometer applied to the surface of the 
spool. The actual temperature of the spool copper is con- 
siderably higher than this, depending upon the construction 
of the spool. With the wholly taped or “mummified” 
construction, the temperature rise, as determined by the 
resistance of the winding, may be from 20deg. to 30deg. C. 
greater than the thermometer rise, but with the construc- 
tion shown in Fig. 2B the resistance rise may be only 
10deg. in excess of the thermometer rise, while with 
ventilated field coils values lower than this may һе 
obtained. The main point to be aimed at is to secure 
an even temperature throughout the windings, and in this 
direction the impregnating and electro-enamel treatments 
prove invaluable. With a taped spool, as in Fig. 24, it is 
customary to allow a loss of about 0:4 watt per square inch 
of external radiating surface for ordinary working: but with 
the construction shown in Fig. 25, from 0:6 to 07 watt 
per square inch may be allowed, while for ventilated spools 
still higher values are permissible. It may be remarked 
that the construction shown in Fig. 2h is not suited for 
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the impregnating treatment, but in this case each layer is 
generally given a coat of electro-enamel or other insulating 
paint during the process of winding. The cost of the 
bobbin-type spools would be excessive for small motors, in 
which case it is almost universal to use taped spools, and 
care should be taken in the design that a suitable value is 
chosen for the ** watts per square inch." 

We have in the above discussion shown what means are 
adopted for preventing breakdowns on field spools, and a 
few remarks may now be made on methods for locating 
short-circuited spools. The best way to locate short-circuits 
would be to measure the resistance of each spool. If a 
low-reading ammeter is not available, the voltage across 
each spool may be observed, and if these voltages ditfer, 
the lower voltage will indicate the short-circuited spool. 
The behaviour of the spools from time to time may be 
observed if a low-reading ammeter can be permanently 
connected in the field circuit. The field current should be 
observed when the machine is cold, and readings taken as 
the machine warms up. The field current should gradually 
decrease (assuming constant line voltage), and settle down 
to а constant value. If the reading on the ammeter is 
found to increase during the run, it may be concluded that 
there is a short-circuit in the spools. The short-circuited 
spool can generally be located by feeling each spool with 
the hand, when there should be an appreciable difference of 
temperature between the two spools, the cooler one being 
short-circuited. —MoNOPHASKE, 
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Answer to No. 944 (awarded 7s. 6d.).—The short- 
circuiting of the field coils of the coal-cutter motor referred 
to by “W.G.” may be due to several causes. A very 
usual one is that of the cotton covering becoming charred, 
duc to excessive heating of the shunt coils. The charring, 
per se, would not set up short-circuits within the coils, 
because charred cotton has a high insulation resistance, 
but it soon crumbles away under the influence of the con- 


tinual vibration to which all coal-cutters are subjected. 


The coils should be rewound with more turns if there is 
room to get them on, which will reduce the shunt current 
and, consequently, the heating. If there is no objection to 
raising the speed a little, or if the gearing can be altered 
to suit, the coils should be wound with one gauge smaller 
wire, which should, of course, be more thickly cotton 
covered. In any case, after every eight or ten layers have 
been wound a layer of oil cloth or very thin presspahn 
should be put on.  Varnishing every few layers in the 
case of machines subject to vibration is a mistake, because 
in the course of time the varnish dries and hardens the 
cotton, thus rendering it more liable to crack and 
disintegrate. Dampness is not likely to be the cause of 
the trouble, because in that case the coils would be found 
to earth instead of short-circuit. 


Another probable cause of breakdown is the high voltage 
induced in the coils when the shunt circuit is broken, two- 
pole machines being specially liable on account of their 
comparatively large flux and number of turns per pole. 
The short-circuit usually occurs between the leading-out 
wire from the inside end and some part of the winding, an 
obvious remedy being to heavily insulate the leading-out 
wire. The best method is to insert strips of pure mica 
about 14in. broad by in. thick between the coil and the 
leading-out wire, care being taken that the ends of the 
strip overlap, and that at the corners the thickness is 
made up of several thin layers, so as to avoid cracking. 
An excessive rise in voltage may be prevented by con- 
necting a kick coil across the ends of the shunt circuit. 
This may consist of two tubes wound with high-resistance 
wire on the outside and covered with enamel, the cost 
for a 500-volt motor being about 4s. If the motor is 
already provided with these, they should be examined 
for breakage, and the connections should also be examined, 
as it is just possible that they have been arranged, in error, 


NOTES. 


Farewell Dinner to Mr. John Gavey.— In connec- 
uon with the approaching retirement of Mr. John Gavey, 
C.B., from the post of engineer-in-chief to the General 
Post Office, his staff and many friends have decided to 
entertain him to a farewell dinner, to be held at the Grand 
Hotel, London, on Thursday, April 11 next, at which the 
Postmaster-General will preside. Tickets, the price of 
which is 78. 6d. each, can be obtained from Mr. R. A. Wells, 
engineer-in-chief’s office, General Post Otice. 


Electrical Accidents in Austria in 1906. The 
number of accidents recorded by the Vienna Elektrotech- 
mter | er in in 1906 was 33, against 56 in the previous 
year, the number of deaths being two and six respectively. 
These accidents were distributed as follows: five in 
foundries (against 13), 21 on railways (against 351), four 
in electricity works and distributing stations (against 13), 
and two in factories. There were 22 (against 29) accidents 
on the Vienna tramways, including five serious ones. The 


two fatal accidents occurred through contact with high- 
tension mains. 


A New Selenium Cell.—The ordinary selenium cell 
has the disadvantage of preventing a sufficient and well- 
defined illumination of the actual contact surface between 
metal and selenium. Ап improvement was suggested by 
Uljanin in 1888, in which transparent platinised glass 
plates were used as the metal electrodes. With this arrange- 
ment a strong illumination (direct sunlight) will produce 
E.M.F.s of as much as ‘12 volt. The high resistance of 
the thin platinum contacts is, however, a drawback, and 
prevented the practical application of these cells. A new 
arrangement has been recently introduced by M. Rein- 
ganum which, according to a description appearing in 
I. leu trutechi nil und Maschinenbau, whilst permitting direct 
illumination, also reduces the resistance to a minimum. 
In this case a thin coating of selenium on a platinum plate 
is used as one electrode, and this is immersed in an electro- 
lyte. The other electrode is formed either by another 
similar plate or by a plain platinum plate. "This type of 
cell gave powerful and regular results. A Nernst lamp at 
a distance of 30cm. produced voltages which exceeded the 
highest values obtained by Uljanin. Reinganum’s chief 
object in constructing this type of cell was to increase the 
speed of action and recovery. If the sluggishness is due 
to а form of polarisation which vanishes with time, the 
amount of time required would be expected to be less when 
the polarisation occurred at the surface of an electrolyto, 
and these cells, in fact, showed very little sluggishness. 
If the cells are employed in conjunction with an external 
E. M. F., this E. M. F. must not exceed a certain value, as 
otherwise the selenium is found to peel off the platinum, 
and this delicacy forms something of a drawback to the 
new cells. 


Royal Institution. — Prof. J. J. Thomson will 
deliver the Friday evening discourse at the Royal Institu- 
tion on March 22. The subject is “ Rays of Positive Elec- 
tricity.” The following are the lecture arrangements after 
Easter : Prof. G. H. Bryan, two lectures on * Wings and 
Aeroplanes”; Prof. W. Stirling, three lectures on“ Stimula- 
tion, Luminous and Chemical”; D. S. MacColl, Esq., two 
lectures on “Alfred Stevens (the English Sculptor and 
Painter)” ; Prof. G. H. F. Nuttall, two lectures on “ Malaria, 
Sleeping Sickness, Tick Fever, and Allied Diseases” ; 
Prof. Н. A. Miers, two lectures on “ The Birth and Affinities 
of Crystals”; Dr. A.W. Verrall, two lectures on (1) “ Euripides 
and his Age, (2) The Bacchants of Euripides”; Н.Е. Newall, 
Es4., two lectures on “ Spectroscopic Phenomena in Stars: 
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(1) Chemistry, (2) Motion”; Prof. Sir James Dewar, three 
lectures on “Chemical Progress: Work of Mendeleef and 
Moissan "; Prof. S. P. Thompson, three lectures on 
*Studies in Magnetism" (the Tyndall Lectures); Prof. 
W. C. McIntosh, two lectures on “Scientific Work in the 
Sea Fisheries"; Arthur Bourchier, Esq., two lectures on 
“The Limits of the Dramatic Аге”; and Sir William H. 
White, two lectures оп “ The Contest between Guns and 
Armour.” The Friday evening meetings will be resumed 
on April 12, when a discourse will be delivered by Prof. 
А. H. Church on “Conservation of Historic Buildings aid 
Frescoes" (with experimental illustrations). Succeeding 
discourses will probably be given by Prof. C.S. Sherrington, 
James Swinburne, Esq. (who will lecture on ** New Illumi- 
nants” on April 26), Sir James Crichton-Browne, Signor 
Com* Giacomo Doni, Prof. G. Chrystal (assisted by E. M. 
Wedderburn, Esq.) Prof. J. A. Fleming (* Recent Con- 
tributions to Electric Wave Telegraphy," May 24), A. II. 
Savage-Landor, Esq., Prof. Sir James Dewar, and other 
gentlemen. 


Alternating-Current Rectifiers. — Among the 
recent patents is one granted to the Dritish Thomson- 
Houston Company. This relates to a distribution system 
in which vapour-electric apparatus used in series ¿re 
employed to rectify an alternating current to supply a 
constant current or potential circuit. Fig. 1 shows опе 
arrangement, the rectifiers, 1, 2, 5, being supplied through 
transformers, 13, 14, 15, and the cathode, 6, of one bcing 
connected to the middle point of the secondary of the next 
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transformer, 14. Transformers 9, 10, ete., are provided for 
use in starting the rectifiers. In a modified arrangement 
(Fig. 2), a transformer having floating coils is provided, and 
the translators, 32, 33, 34, аге arranged between sections 
of the transformer so as to lessen the voltage difference on 
each group A battery, 56, may be provided for starting 
and maintaining the current in each rectifier. In another 
modified arrangement, separate transformers are used for 
each phase, and are supplied from an alternator, the field 
of which is varied by a regulator in accordance with the 
load. 


Electrically - Propelled Tugboat.— A somewhat 
novel application of electricity is that adopted by the 
Canadian Niagara Power Company, of Niagara Falls, 
Canada, for the propulsion of a tugboat hy electricity. 
Power for this purpose is obtained by means of an overhead 
conductor, on the same plan as for overhead tramways. 
The boat is equipped with a 125-kw. air-blast transformer 
with ratio of reduction 1,000 volts to 220 volts. There 
are several low-voltage taps on the transformer which are 
used for varying the speed of the motors. There are two 
alternating - current motors of the Westinghouse type 
designed to give 75 h.p. each at a speed of 1,050 revolu- 
tions. The motors are geared to the extension of propeller 
shaft through pinions and gears having a ratio of 16 to 66; 


362 


thus at full load the motors will develop 150 h.p. at about 
1,000 revolutions of armature or 240 revolutions of the 
propeller shaft. The motors and transformer, which are 
located on the boat, are arranged to be cooled with forced 
draught supplied by a 1-h.p. alternating-current motor 
direct connected to a blower. Air-pipes with suitable 
dampers for properly distributing the air flow lead from 
the blower to the motor and transformer cases. The trolley 
structure consists of two No. 2/0 trolley wires supported 
parallel to each other and 2ft. apart at a distance of 60ft. 
above the water. The trolley wire extends the entire 
length of the quay, a distance of about 600ft. These 
trolley wires are secured through strain insulators, and 
current at a voltage of 1,100 volts is conducted to them by 
duplex No. 3/0 lead-sheathed cable, which is brought up to 
the trolley wires alongside of one of the guy rods of the 
trolley poles. Power for operating the boat is supplied 
from the main switchboard at 11,000 volts, and is stepped 
down through a 125-kw. water-cooled transformer having a 
ratio of 11,000 to 1,000 volts. Suitable meters, switches, 
circuit breakers, etc., are installed in the 1,100-volt circuit 
for the purpose of controlling the current and measuring 
the power used by the equipment. 


Poles for Overhead Wires.—The paper presented 
by Mr. A. P. Trotter before the Institution of Civil 
Engineers, though dealing with the construction of over- 
head electric transmission lines, hardly touches on electrical 
matters, but is concerned rather with the mechanical con- 
siderations of the construction of these lines, which it deals 
with from the point of view of security. In the section of the 
paper devoted to poles, Mr. Trotter refers to the choice 
between wooden and steel pcles, and he seems to think that 
until long spans are found to be practicable the use of wooden 
poles is best fitted for British work. He illustrated some 
Mexican 40ft. steel stowers for 440ft. spans, and made a 
few observations on the setting, earthing, painting, and 
staying of steel poles, and the choice between tubular and 
lattice types. A factor of safety of 6 is suggested, 
whereas in the case of wooden poles 10 is the factor of 
safety which is considered necessary. Mention is also 
made of the difficulty of obtaining single poles capable of 
withstanding wind pressure and stress of the wires. This 
points to the use of properly designed .4 poles. Allusion 
is made by Mr. Trotter to the valuable tests made by Prof. 
J. Goodman for Messrs. Wade, Sons, and Co., of Hull, 
and he illustrated the most economical design of pole 
arrived at by these tests. We might add, by the way, 
that Messrs. Wade are compiling a clear table of figures 
from the results of these tests (which were considered 
satisfactory), and this should prove useful to electrical 
engineers as well as to contractors. Considering that in 
this country we are practically just commencing to adopt 
overhead conductors for the distribution of power, and that 
many companies and local authorities are lessees or owners 
of overhead tramways, the question of maintenance and 
upkeep of the overhead equipments, and more particularly 
that relating to the durability of the poles, is of great 
importance, and needs serious consideration. The merits 
and demerits of steel and wooden poles have repeatedly 
been stated. There is an occasional tendency to overstate 
the probable life of steel poles, and to minimise the potency 
of their faults. But it remains to be seen whether a 
wooden pole will be designed possessing sufficient durability 
to withstand the weather conditions prevailing in this 
country. 


Institution of Civil Engineers. — The council 
announce that they have made arrangements to hold the 
fourth engineering conference of the institution on June 19, 
20 and 21 next, when a programme of meetings for the 
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discussion of engineering topics and of visits to engineering 
works in or near London will be carried through on the 
lines adopted at previous conferences. Sir Alexander 
B. W. Kennedy is to act as president of the conference, 
which will be divided into seven sections—viz., railways ; 
harbours, docks, and canals; machinery; mining and 
metallurgy ; shipbuilding ; waterworks, sewerage, and gas- 
works; applications of electricity. The following is the 
list of names of honorary officers of the last-named section : 
chairman, Colonel R. E. B. Crompton ;  vice-chairmen, 
Prof. J. A. Ewing, Messrs. John Gavey, W. M. Mordey, 
A. A. Campbell Swinton: hon. secretaries, Messrs. Н. R. J. 
Burstall, A. H. Preece, J. F. C. Snell; and committee, Sir 
William H. Preece, K.C.B., F.R.S., Mr. Alexander Siemens, 
Mr. LI. B. Atkinson (London), Prof. W. E. Ayrton (London) 
Mr. P. Dawson (London), Mr. 5. Z. de Ferranti (London) 
Mr. John Gavey (London), Dr. R. T. Glazebrook (London), 
Mr. R. К. Gray (London) Mr. J. S. Highfield (London), 
Mr. J. H. Holmes (Newcastle), Dr. E. Hopkinson (Man- 
chester), Mr. B. M. Jenkin (London), Prof. G. Kapp 
(Birmingham), Mr. J. Kincaid (London), Mr. Thomas 
Parker (l.ondon) Mr. James Swinburne (London), Mr. 
A. P. Trotter (London). It is intended that the institution 
rooms shall be used for the conference meetings, with some 
additional accommodation placed at the disposal of the 
council by the Surveyors’ Institution. The sectional com- 
mittees of the conference are now occupied with the various 
details of the contemplated arrangements, a complete pro- 
gramme of which will be sent in due course. The council 
have decided that on this occasion the annual conversazione, 
for which invitations will be issued in due course, shall be 
held on one evening. As the institution rooms do not afford 
sutticient space, the conversazione will be held on June 20 
at the Royal Albert Hall, where, with a specially-provided 
floor and the other accommodation of the building, it is 
hoped that the entertainment may be given under con- 
ditions less restricted than has been necessarily the case in 
holding the gatherings at the institution. 


Tramway and Electricity Bills.—From a recently 
issued Board of Trade return it appears that the total 
number of Bills deposited for the session of 1907 relating 
to railways, canals, tramways, and the supply of electricity, 
gas, and water is 101, as compared with 151 of the session 
of 1906 ; the total amount of money proposed to be raised 
is £42,580,282, as compared with £57,949,511, a decrease 
of £15,569,229. Of these Bills 17 relate to tramways, and 
by them it is proposed to construct 64 miles of new line, 
and to raise £1,552,884. It is proposed to raise £1,258,884 
of this sum by loan and £294,000 by shares. Ten Bills 
relate to electricity, and the proposed capital which these 
represent amounts to £16,166,666. About £14,000,000 of 
this capital is to be raised by shares and the remainder by 
loan. Five applications have been made for provisional 
orders relating to tramways, the estimated capital for which 
is £77,894. Thirty-three electric lighting orders have been 
applied for. Of the Railway Bills deposited, three propose 
to authorise the construction of new electrical underground 
railways, or extensions of existing and authorised lines, 
The most important of these are the London and North 
Western Railway Bill, which proposes to empower the com- 
pany to make new electrical railways between London and 
Watford, of a total length of about 19 miles, and the Lower 
Thames Tunnel Railway Bill, which proposes to incorporate 
a company to make an electrical railway connecting the 
South-Eastern and Chatham and London and Tilbury 
Railways by means of tunnels under the River Thames 
near Purfleet. An analysis of the Tramways and Elec- 
tricity Bills proposed has already appeared in our columns, 
but, in respect of the former, we may mention that the most 
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important schemes are those submitted by the London 
County Council, the Sheffield Corporation, the Rawtenstall 
Corporation, and the promoters of the Barnsley, Wombwell, 
and Wath Tramways Company. Most of the money will be 
obtained by loan, and only about £14,000 of the capital 
required in connection with the last-named scheme will be 
raised by shares. The York and District Tramways scheme, 
which is included in the official return, has since been 
withdrawn, as has also the London and District Electric 
Power scheme. The Bills promoted in connection with a 
bulk supply for London form by far the most important of 
the Electricity Bills proposed, none of the others calling for 
any further analysis than that which we have given on а 
previous occasion. 


Radium.—Prof. Bragg presented a paper at a recent 
meeting of the Physical Society containing an account of 
further progress in the work of determining the relative 
amounts of ionisation produced by the a-particle of Ra C 
in different gases and vapours. lle discussed the view 
tbat the ionisation (/) is connected with the expenditure 
of energy (c) of the a-particle by the expression ò //ó є = k f (v), 
where / is a constant for each gas which may be termed 
the specific ionisation in terms of air as unity, the deter- 
mination of which for various gases has been attempted in 
the present paper, and f (r) is a function of the velocity of 
the a-particle only. It is established that the tota! number 
of ions produced by the a-particle of lia C varies with tho 
nature of the gas, and is for most compound gases and 
vapours examined about one-third greater than for air, and 
he concluded that the primary action of the a-particle 
is а sub-atomic one. The production of ions may be con- 
sidered а secondary consequence which varies with the 
energy expended, the speed of the particle and the 
nature of the molecule ionised. The stopping power of a 
gas, he said, is more nearly an additive property of the 
atoms in the molecule than any other property except 
mass, and this is an effect quite apart from the propor- 
tionality of stopping power to the square root of the 
atomic weight. For atomic weights below 30 the stopping 
power divided by the atomic square root is abnormally 
low, an effect curiously similar to the case of atomic heats. 
There does not appear any evidence that the chance of an 
atom being ionised is dependent upon whether it is already 
ionised—that is, occasionally the molecule may lose several 
ions. Mr. F. Soddy, in a communication, held that the 
view that tbe charge carried by the gaseous ion was the 
sime in all cases seemed to have been definitely rendered 
untenable by the results of the author. бо also was the 
view that the energy expended in the production of an ion 
was independent of the nature of the gas and the same in 
all cases. The theoretical consequences of the work of the 
author were of the greatest importance, for it seemed 
inconceivable that the a-particle should be able to pass 
through matter in the manner it had been proved to do, 
if the matter in question and the a-particles consisted sub- 
stantially of electrons. Dr. R S. Willows said he could 
not agree with Mr. Soddy that the paper rendered 
untenable the hypothesis that all ions carried the same 
charge. He pointed out that the stopping power of a gas 
obeyed a certain law down to atomic weights about 30, 
and said that this might have some relation to the fact 
discovered by Barkla that the secondary radiation produced 
by Róntgen rays followed a definite law down to atomic 
weights about 40. 


Armature Controlling Device. — А patent 
(No. 21,064) granted to the British-Thomson Company 
апа Mr. Н. S. Meyer and Mr. P. А. Mossay relates to 
alternating-current induction motors, aud consists in pro- 
viding the rotor with an auxiliary squirrel-cage winding 
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composed of bars of magnetic material, placed in slots or 
tunnels in inductive relation to the stator winding, the low- 
resistance copper winding being divided into sections which 
are successively connected in parallel with the squirrel-cage 
winding as the motor speeds up, by means of a suitable 
switch on the rotor shaft. 'The rotor laminations, « 
(Fig. 1) are provided with slots of the form shown in 
Fig. 2, the upper part, d, being adapted to receive the 
copper winding, , and the lower part, 9, to receive the 
squirrel-cage winding, the bars, ^, of which are riveted to 
the end flanges, i, which hold the laminations, a, together, 
or to short circuiting rings of copper or other suitable 
material. The switch member, l, which is permanently 
connected to the squirrel-cage winding through the rotor 
shaft and spider, b, is provided with insulating blocks, 
т т", adapted to co-operate with carbon tips, /i, on contacts 


љ Which are connected to the copper winding. The 


insulating blocks, m ni!, are of different lengths, so that, as 
the member, /, ia moved along the shaft, the contacta con- 
nectcd to the different sections of the copper winding 
successively come in contact with the metal portion of the 
member, /. To ensure good contact between the member, 
l, and the squirrel-cage winding, a split plug, n, on the 
rotor spider is adapted to engage in а socket, o, on the 
member, l, when the latter is moved into its first position 
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The provisional specification states that the contacts con- 
nected to the different sections of the low-resistance 
copper winding are arranged at different distances from 
the end of the shaft, and successively engage with carbon 
contacts on the sleeve, l, as it is moved along the shaft. 


Paris Electricians' Strike.— The strike of electric 
workmen in Paris was of short duration—24 hours, to be 
precise. But it lasted long enough to demonstrate how 
inconvenient it is to the inhabitants for a city to be 
suddenly reduced to darkness, and it further illustrated 
how utterly apt an aggressive socialistic labour combination 
is to disregard the interests of а vast community in order 
to gain its own ends. 'Тһе cause of the strike, as tele- 
graphed to the Times by its Paris correspondent, was an 
alleged onerous arrangement for the workmen introduced 
by the present concessionaires whereby the pensions of the 
employés was reduced by one-half. The syndicate affirm 
that they offered the employés pensions as good as any 
adopted by other companies, and they refused to accept the 
demands of the workers for a commission of arbitration and 
a collective contract—at least, until these principles had 
been adopted by the Legislature. The employés expected 
that their action would gain for them the sympathy of the 
municipal authorities, but the fact that the latter entirely. 
discountenanced the reckless strike, and that the Govern- 
ment proposed to send some military engineers to take the 
place of the strikers, soon brought the latter to their senses 
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and to à more submissive frame of mind.  Happily, the 
services are now working as of yore. But the loss and 
inconvenience to those establishments which depended upon 
& supply of electrieity for power and light were enormous, 
while the traffic in the streets became exceedingly dangerous. 
Still, the Parisians took the matter with their wonted good 
humour, and in the novelty of seeing their “city ot light” 
suddenly transformed to the Paris of good old days they 
forgot for the moment the seriousness of the situation. On 
reading the accounts of the scenes that transpired during 
the period of enforced darkness, and of the contrast which 
the old-fashioned lights formed with the electric lights, we 
wondered whether the great English writer who, late in 
the nineteenth century, entered a plea for gas lamps and 
looked with horror upon the advent of electric lighting, 
would, if he were with us to day, have found any satisfac- 
tion in the return to gas. Perhaps his soul would have 
filled with ecstacy at the thought of the extinction of the 
"new sort of urban star," which name he gave to an 
electric lamp fixed at the mouth of the Passage des l'rinces 
in Paris, and which, he wrote at the time, **now shines out 
nightly, horrible, unearthly, obnoxious to the human eye; 
a lamp for a nightmare.” Ile thought that to look at such 
a lamp only once was “to fall in love with gas, which 
gives a warm domestic radiance fit to eat by." ‘The pro- 
prietors of restaurants then thought otherwise, just as they 
and others are to-day convinced that electricity is almost an 
indispensable necessity of civilised city life. But, perhaps, 
if he had lived long enough, his philosophie mind would 
have become reconciled to the brilliant, lustre which now 
shines upon the ways of man. 


Trade Returns for February.—The usual monthly 
returns of our oversea trade issued by the Board of Trade 
show that the month of l'ebruary has in no way diminished 
the expansion of our foreign trade, but they rather indicate 
a continuance of that prosperity which has prevailed for 
quite a long time—at least, according to ollicial figures. 
The total figures for the two months of the current year 
give a better indication as to the general course of trade 
than do the figures for January which we recently 
published. At the same time they form a more secure 
basis for comparison with previous years. The returns 
relating to the electrical and cognate industries are not, 
perhaps, furnished in the manner in which we would like 
to have them, and we have no doubt that if given in 
greater detail they would be more highly appreciated. 
Аз they are, however, they show that in the two months 
of the present vear, the increase in the total value of tele- 
graph cable imported has been very slight-—only 2:6 per 
cent.—tbe money value being £214,517, or £5,553 more 
than that for the corresponding period of the preceding 
year. The imports for February alone were £103,745, 
which, compared with the same month last year, showed 
an increase of £177, or 0:1 per cent. Turning to the other 
side of the ledger, we find that the exports were, for the 
month of February, £205,268 —a decline of £41,031, or 
16:6 per cent.; for the first two months of the year, 
£351,950—2a decline of £217,499, or 59:6 per cent. Of 
wire (including telegraph and telephone wire, 4,470 tons 
were imported in February, valuing £46,268 (a decrease 
of 1,047 tons and £9,159), while the total quantity 
imported during the first two months was 9,985 tons, 
valuing £101,552 (a decrease of 1,384 tons and £12,863). 
Last month's exports of this materia. showed no abatement 
of the steady increase which we recorded for January, the 
quantity amounting to 3,674 tons the value of which was 
£65,612. For the first two months the quantity exported 
amounted to 8,105 tons, and the value to £144,597. In 
the supply of electrical machinery there is a large falling 
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off in the imports both for the month of February and for 
the two months of the present year, while the exports 
show a satisfactory increase during both periods. In this 
section the quantity imported was--in February, 1906, 
711 tons, and the value £64,913 ; February, 1907, quantity 
877 tous, value £42,999. ‘The imports for the first two 
months of 1906 were 1,549 tons, valuing £117,540; for 
1907, 1,069 tons and £80,574. "Turning to exports, we 
find that in February, 1906, these were 821 tons, valuing 
£55,851, compared with 863 tons, valuing £61,586. For 
the two months these were —1906, 1,853 tons and £127,566; 
1907, 1,939 tons, representing £134,531. The export of 
electrical goods of foreign or Colonial origin for the two 
months ended February rose from £12,545 in 1906 to 
£25,197 this year. The figures for February alone were 
£7,708 in 1906 and £10,239 in 1907. 


The Pay Sheet.—Some useful notes on the method 
of makiug-up the pay sheet of a municipal electricity 
department were brought before the members of the 
(Glasgow Section of the Institution of Electrical Engineers 
hy Mr. R. B. Maceall last ‘Tuesday evening. Mr. Maccall 
based his paper upon the method employed by the Glasgow 
Corporation electricity department, and with the aid of 
specimen forms was able to convey a clear idea as to how 
the time and pay of employs is entered for costing, ledger, 
and balance-sheet purposes. Ап indication of the com- 
plexity involved iu the keeping of municipal accounts is 
viven by Mr. Maccall, when he mentions that at Glasgow 
the accounts of the electricity department are divided into 
27 principal accounts and 24 subsidiary accounts, and it is 
to one of these accounts that a workman's time must be 
allocated. In the preparation of a pay sheet the primary 
purpose is, of course, that the employé may be paid his 
proper wage; the second point to be got at is the alloca- 
tion of the time and relative cost upon jobs on which each 
employé is engaged, so that the proper accounts may be 
debited. This is facilitated by giving a number to each 
account, also a number to the particular job in hand. 
According to the Glasgow practice, the time-sheet fcr 
„inside“ employés—/.^., men employed in the generating 
stations, workshops, etc.—must be filled in with the date, 
workman's name and number, station at which he is 
employed, particulars of new work, job number, time, and 
overtime. For men working “outside "— i.e, principally 
in the mains department—the daily time ticket must con- 
tain, besides the date, workman's name and number, thc 
name of the place where he is working, description of the 
work, job number, ordinary time wrought, overtime wrought, 
total hours for pay book. ‘These sheets are duly signed, 
presumably by the foreman or chargeman, and transferred 
to the timekeeper, who makes up his sheet day by day. 
The timekeeper's sheet contains the workman's name and 
number, designation, job number, and the time spent on 
each job for each day, whether à man be engaged upon 
one job or upon four jobs. The timekeeper's return is 
handed on to the pay clerk, who checks it, and enters the 
particulars on a pay sheet; he then extends the cash values 
of the time worked, adding allowances, or making any 
deductions from the pay. The pay sheet also contains a 
column headed Friendly Society." This is a voluntary 
yearly society embracing a large proportion of the employés 
of the department, and with the consent of the authorities 
and the men interested, the fortnightly contribution to the 
friendly society is deducted from their pay, entered in thc 
column marked, and handed over to the treasurer of 
the society. Each individual has a separate pay sheet. 
These sheets are printed with a size 7 "addressograph." 
Mr. Maccall states that the principal reason for adopting 
this machine, apart from the neat appearance of the sheet, 
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is, that owing to certain restrictions, the time allowed for 
making-up a pay sheet is too short to permit of it being 
written by band. After explaining the method used for 
including “running cost" in the “total” cost of any job, 
the author gives an interesting description of tho process 
of abstracting the wages and transferring them to sheets 
arranged for the treasurer's allocation. 


British Association.— As we have already intimated, 
the sevent y-seventh annual meeting of the British Associa- 
tion for the Advancement of Science will be inaugurated at 
l.eicester on Wednesday, July 31, 1907. There has now 
come to hand the official circular giving details of the 
arrangements which it is proposed to carry out on that 
occasion. Sir David Gill, formerly his Majesty's Astronomer- 
koval at the Cape of Good Hope, is the president-elect, 
and amoug the distinguished names of the vice-presidents 
clect we notice that of Sir Oliver Lodge. Prof. John Perry 
is general treasurer, and Major l'. A. MacMahon and Prof. 
W. A. Herdman carry on the secretarial duties. The 
arrangements made so far provide the general com- 
mittee to assemble on Wednesday, July 31, at 4 p.m., 
for the purpose of receiving tho report of the council and 
of appointing a committee of recommendations. The com- 
mittee will meet again on Friday, Aug. 2, at 3.15 p.m., to 
appoint officers for the meeting at Dublin in 1908; and on 
Wednesday, Aug. 7, at 1 p.m., when the report of the 
committee of recommendations will be received. The 
inaugural meeting will be held on Wednesday, July 31, at 
8 50 p.m , when the president will deliver an address ; the 
concluding meeting on Wednesday, Aug. 7, at 2.50 p.m. 
Two evening meetings will be held at 8.30 p.m., at one of 
which (Aug. 2) а discourse will be delivered by Mr. W. 
Duddell on »The Arc and Spark in Radio-Telegraphy." 
There will be two evening receptions, and a number of 
interesting excursiuns have been arranged for. The follow- 
ing are the titles of the sections and the names of the 
presidents who have been appointed by the council: 
(A) mathematical and physical science, Prof. A. E. H. 
Love; (B) chemistry, Prof. A. Smithells; (C) geology, 
Prof. J. W. Gregory; (D) zoology, W. E. Hoyle; (E) 
geography, G. G. Chisholm; (F) economie science and 
statistics, Prof. W. J. Ashley; (G) engineering, Prof. 
S. P. Thompson; (II) anthropology, D. G. Hogarth ; 
(DL physiology, А. D. Waller; (K) botany, Prof. J. B. 
Farmer: (L) educational science, Sir Philip Magnus. 
The acceptance of papers and the days on which these will 
be read are determined, so far as possible, by the organis- 
ing committee of each section before the beginning of the 
meeting. It is, therefore, necessary, in order to enable the 
committees to do justice to such communications, that each 
author should prepare an abstract of his paper, of a length 
suitable for insertion in the annual report of the association, 
aud the council desire that he shall send it, together with 
the original paper, by post, on or before June 29, addressed 
thus: General Secretaries, British Association, Burlington 
House, London, W. For Section Reports on the 
progress of science and of researches entrusted to individuals 
or committees must be forwarded before June 29 to the 
ofice. New members and associates may be enrolled by 
applying to the general treasurcr, Burlington House, 
London, W., on the fullowing terms: (1) new life members 
for a composition of £10, which entitles them to receive 
gratuitously the annual reports of the association that may 
be published after the date of such payment; (2) new 
annual members for a payment of £2 for the first year 
(they receive gratuitously the annual reports of the associa- 
tion for the year of their admission and for every ensuing 
year in which they continue to pay a subscription of £1 
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for a payment of £1. In order to promote the success of 
the meeting, the local executive at Leicester invite early 
intimation from members proposing to attend. 


Long-Distance Power Transmission. —One of thc 
most interesting, and at the same time one of the most 
important, papers read before the Institution of Electrical 
Engineers this session is Mr. J. S. Highfield's paper on 
the continuous-current series system for long-distance trans- 
mission. The system with which the name of that noted 
Swiss engineer, M. Thury, is associated has formed the 
basis of a series of far-reaching investigations by Mr. High- 
field, and he concludes that M. Thury’s apparatus, as 
improved and simplified since its first introduction in 1899, 
compares favourably with alternating-current apparatus, upon 
which so many minds have for years been at work. The 
problem has forced itself upon Mr. Highfield by reason of 
the fact that the company to which he is engineer has 
obtained certain powers of supply in a very large area, 
aggregating 500 square miles with a circumference of 
80 miles, which it is desirable to supply through under. 
ground mains from a station situated on the circumference. 
The difficulties experienced with alternating currents, he says 
in his paper, can be eliminated only by the use of direct 
current, and he sets himself the task of examining what has 
already been done in this direction. One of the principal 
difficulties is that of resonance, which, of course, with 
continuous current is eliminated. The advantages and 
the limitations of the direct-current system are set out with 
fairness. After comparing the relative value of alternate 
and direct currents for long-distance power transmissions, 
Mr. Highfield indicates some of the possible directions in 
which the series system offers advantages over the parallel 
system. They are: (1) the ability to extend the possible 
commercial transmission distance far beyond that possible 
with alternating currents, and particularly in those 
cases where underground transmission is essential; (2) 
simplification of switch and regulating gear; (3) easy 
working of several stations in series on the same loads, so 
that the more etticient run always and the less efficient run 
only on the peak load ; (4) the uniform section of the mains 
permits an increasing load supplied at first from one point 
to be readily provided for by the addition at any other 
suitable points on the main of other stations without addi- 
tion to the cable system ; (5) efficient speed regulation of 
sub-generators where certain special loads, such as chemical 
loads, are to be served from a distance; (6) greater all- 
round efficiency to be obtained when the generators are 
driven by turbines worked from a waterfall having a great 
percentage variation of head. In the short discussion which 
followed the reading of the paper, all the speakers con- 
tirmed Mr. llighfields evidence as to the suitability of 
continuous current for long-distance power transmission. 
Prof. Kapp gave some figures relating to the working of 
the continuous current system in Switzerland, and a com- 
parison between the two systems bringing 12,000 kw. to 
Zurich over a distance of 85 miles showed that, while the 
percentage of loss was higher in the case of alternating 
current than in the case of direct current, the cost of plant 
per kilowatt delivered was £21 for the direct current and £24 
for the alternating current. The question is of importance 
to this country, and especially to London at the present 
moment. We may be a long way off from the time when 
the ordinary power supply stations now laid out on the 
alternating- current system will change over to continuous 
current, according to Lord Kelvin’s prediction. But there 
is an unmistakable tendency now to go in for large supply 
areas, and it is in this direction that we might look for the 
development in this country of the system which is sq 


without intermiesion) ; (3) associates for this meeting only | successful on the Continent, 


366 


THE ELECTRICAL ENGINEER, MARCH 15, 1907. 


THE ROBERTSON ELECTRIC LAMP FACTORY. 


It was in 1895 that we first were shown through the 
Brook Green Works, where the Robertson incandescent 
lamps are manufactured. These works were organised 
immediately the expiration of the master patents enabled 
lampmaking to be carried on in this country. At that 
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to lower the standard of labour employed, but to increase 
the output for a given number of operators. 

We do not propose to give a detailed description of the 
very numerous processes which combine to make up а 
complete Robertson lamp, but instead would refer to a few 

oints in which radical changes have been made during the 
fast 12 years. The works have in that time been enlarged 
five times, and the subdivision of labour carried to a much 


View of the Robertson Incandescent Lamp Factory at Hammersmith. 


time only one firm in England was making incandescent 
lamps, but there were many on the Continent. The 
question as to whether foreign lamps would be able to hold 
the English market was an open one. In spite of this the 
Brook Зей Works were fully equipped to manufacture in 
quantity. The output for which they were designed was 
stated in our issue for June 21, 1905, to be 4,000 lamps 


per day. 


Another visit paid to the works on Monday last enabled 
one to see the progress made in 12 years. The actual 
sales have gone up to five millions per year, and it is 
interesting to see how this increase in output has been 
made. Comparing the photographs then taken and the 
description published we find radical alterations in practi- 
cally every stage of manufacture. The general tendency 
has been to assist the operators by mechanical devices, 
which render the quality of the finished lamp less depen- 
dent on individual skill. The effect of this has not been 


greater extent than was possible in the early days. In the 
manufacture of the filament improvements have been made, 
but the general processes of squirting the cellulose, drying 
it, winding on formers, and carbonising are much like what 
they were in 1895. Then, however, there was much more 
secrecy observed in this branch of the factory. Leaving 
this department, and coming to that part of the factory in 
which the filaments are flashed on ( mounted, one imme- 
diately sees a great advance in organisation. Automatic 
apparatus in connection with the flashing of the filaments 
enables a much more uniform result to be obtained than 
was possible under the older methods When mounting 
the filaments in the bulbs, almost every step has been 
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Jesting the Robertson Lamps. 


improved, and the glass-blowing reduced to practically a 
mechanical art. 

The greatest departure is, perhaps, in the means of 
exhaustion. This formerly used to be carried out entirel 
by mercury pumps, and the time for exhausting each bate 
of lamps was considerable. On Monday last we found that 
all the standard ineandescent lamps were being exhausted 
by a combined mechanical and chemical process. The girls 
in charge of this part of the work had each two equipments 
under her care, so that while one pump was exhausting one 
lamp, the lamp connected to the other pump was under- 
going the final process of chemical exhaustion. When a 
certain vacuum has been produced by the mechanical air- 
pump, the tube is sealed off. Heat is then applied to the 
end of the tube, which contains a certain chemical substance, 
and this sets free a gas which combines at once with the 


trace of air left in the bulb and filament, giving a solid 
deposit and leaving a perfect vacuum. The time taken 
to exhaust a lamp by this combined process is under а 
minute, and the result is quite as good as by the older and 
тоге expensive process. 

The special lamps of the numerous artistic shapes listed 
bv the company are still exhausted by the older method. 
After the lamps have been sealed off they pass up to the 
testing and standardising floor. Пеге they are first tested 
ter vacuum, and faulty lamps returned to the operator who 
has been responsible for the last process. ‘Those that 
aur vive that test and others to prove that the filaments are 
iree from flaws go into the photometric rooms. Here the 
lamps are tested against a flame standard, and the voltag: 
applied is varied until the standard candle-power is given. 
The operator at the photometer then calls out to a girl 
bandling the lamps the voltage taken to give this candle- 
power and the watts consumed. The lamps are revolved 
during the test, so that the result is independent of the 
angular position of the filament. We were struck with 
the rapidity with which these tests were carried out, as 
must be the case to enable five photometer rooms to pass the 
whole of the output of the factory. With these figures 
written roughly on the lamps they can then be graded into 
lots according to voltage and etticiency. They then pass 
into the department where the caps are attached and the 
wires soldered into the contact plates in the vitrite ends. 
After each step further tests are taken which tend to 
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cuminate defective lamps, and to ensure an even grading 
ип the final product. The fate of those lamps which аге 
eliminated is usually a drastic one, as it seldom pays to 
repeat processes involving a radical change in routine. In 
fact, the intrinsic value of the parts of the lamp is small 
compared with the amount of labour in assembling the 
same. 

After the inspection of the works we were treated to a 
display of the fire brigade organised by the staff, and 
which has been so successful in carrying off prizes in 
I ondon competitions. The personal danger of fire in an 
incandescent lamp factory is real owing to the hydro- 
carbon liquids employed. Hence, when a call is given the 
w hole of the employés leave the works at once. This was 
a:-complished and the fire brigade had the hose pipes at 
wrork within one minute from the givensignal. [n spite of 
t be fact that most of the work is paid for on piece prices, 
we fancy that the girls enjoyed the display as much as the 
visitors. 

At a luncheon which followed some remarks were made 
Pv the chairman of the company, Mr. H. Hirst, which 
showed one of the great difficulties of organising new 
ireiustries in this country. Up to a recent date the 
i 2cobertson lamps were English made in every detail except 
the bulbs. These were obtained from the Continent, as is 
-*1l| the case with the majority of English lampmakers. 
\\ hen the company approached the well-known Leamington 
(slassworks some years back they found that the price for 
producing these bulbs in England was too high. The 
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works were subsequently closed down, and were eventually 
purchased by the Robertson Lamp Company. An agree- 
ment was made with the Glass-Blowers' Union as to the 
price which their members were to receive for p 
the bulbs. Owing to the few members of the union stil 
avallable in the district, more men had to be trained to 
turn out the quantity of bulbs required. When this had 
been done the union demanded higher wages, and a strike 


Sorting the Return Shcets in the Robertson Lamp Competition. 


ensucd. This was not successful, and more operators were 
trained who earn good wages at the agreed rates. The 
dispute is one on which it is not fair to express an opinion 
without hearing both sides of the case, but the net result 
is surely to the advantage of the country. It is better 
that we should with our own labour produce this large 
amount of special glasswork than pay foreign workmen 
to do it. With such large quantities of repetition work 
division of labour and mechanical assistance enable cost of 
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Mr. Н. C. Palmer Checking the Returns from the Competition. 


production to be lowered at the expense, it would seem, of 


the expert glass-blower. The converse really is true, as at 
Brook Green we found a large number of these experts 
still emploved on special work. 

The photographs reproduced above show a few stages in 
the manufacture and testing of these lamps, and also one 
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method of advertising the same. The competition organised 
by the General Electric Company for this purpose was widely 
appreciated, there being no less than 4,135 taking part in 
the same. Mr. H.C. Palmer, who is shown in one of these 
photographs, informs us that the competitors included 28 
consulting engineers, 36 architecte, 58 central - station 
engineers, 490 electrical contractors, 1,020 electricians, 
wiremen, ete, 936 ironmongers, and 1,517 clerks, work- 
men, householders, etc., who could not be classified. 


ELECTRICALLY-DRIVEN HYDRAULIC LIFTS. 


On the 4th inst. we had an opportunity of inspecting an 
electrically-driven hydraulic lift at 43, Jewin-street, EC. 
which has been constructed in accordance with Colonel 
Boddam's patents. The lift, as the above title implies, was 
a hydraulic one, to which the water under pressure was 
supplied by means of an electrically-driven plunger working 
in a hydraulic cylinder. The combination of what is prac- 
tically an electrical force-pump with an existing hydraulic 
lift is an alternative to the complete electrical drive, in 
which the motor is connected to the lift through spur or 
worm gear. It is claimed for the combination that it gives 
the advantage of the hydraulic lift with the cheap power 
transmission which is now rendered electrically by the 
supply undertakers in all large towns. 

The cost of working an electrical lift has been proved 
again and again to be much cheaper than with the hydraulic 
lift supplied from the public mains. One reason for this 
is the high charge which the hydraulic companies have to 
make in order to get a remunerative return on their 
outlay. Thus the equivalent of 1,000 gallons of water at 
the standard pressure of 700lb. per square inch is only 
five units of electricity. Thus with electricity at 1d. per 
unit the cost of electrical power is 5d., whereas the average 
price in London for 1,000 gallons of water from the 
hydraulic mains is 4s. 2d. This shows that electrical 
power is bound to be much more cheap than hydraulic 
power. Оп the other hand, the efficiency of the apparatus 
by which electrical energy is converted into mechanical 
energy is considerably higher than when hydraulic power 
is concerned. 

With the Boddam svstem the efficiency of the lift does 
not vary with the load on it, and hence a considerable gain 
is realised. The accompanying illustrations show two 
methods of combining the electrical drive with an existing 
hydraulic lift. In Fig. 1 the apparatus on the left-hand 
side of the lift well is what has to be added in order to work 
the existing vertical jigger lift. The electrical motor is 
directly coupled to a screw which drives a nut working 
along a guide. The nut is attached to the piston of the 
hydraulic cylinder directly connected to and driving the 
piston of the lift cylinder. The screw is rotated in a 
thrust block, and connected to the motor shaft which 
supplies the motive power. The screw works within and 
the nut is secured to the piston rod, the screw working in 
a bath of oil. The thrust block is provided with a special 
roller bearing, and the nut also travels on rollers. By 
means of the arrangements above described, the friction 
incidental to screw gearing is very greatly reduced, and as 
there is no need for the gear to be self-sustaining, a higher 
efficiency can be obtained than with the ordinary electric 
worm gear. By placing the thrust block at either end of 
the shaft the apparatus can be made of tension or pushing 
type. For high-speed lifts the pushing type is preferable, 
the tension type being used for lower speeds and smaller 
lifts. 

The control of the lift is another interesting feature, as 
this acts toth on the electrical and hydraulic circuits. The 
electric controller is mechanically interlocked with the valve 
in the pipe between the plunger and lift cylinders. The speed 
control given by the electric drive enables the lift to be 
worked at any desired speed, and when stopping the 
hydraulic arrangements serve as a brake. In the apparatus 
we saw at Jewin-street a 15-h.p. Silvertown motor, manu- 
factured by the India Rubber, Gutta Percha, and Telegraph 
Works Company, Limited, was used to drive the screw. 
This motor has a maximum speed of 300 r.p.m., but we 
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understand that 500 r.p.m. will be the speed of the standard 
motors for this work. The dash-pot arrangement on the 
controller prevented the whole of the resistance being 
switched out too rapidly. The motor was of the compound 
type, and hence a definite speed could not be exceeded 
when lowering. The piston of the driving cylinder acted 
as an automatic brake as soon as the valve was closed and 
the current cut off. This quickly pulled up the motor, but 
without any grinding action, as sometimes occurs at brake 
surfaces. Another feature which struck us was that there 
was no hydraulic pressure in any of the pipes or cylinders, 
exeept when the motor is moving and the lift at work. 
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Fie. 1.—The Boddam Electric HyJraulic Lift.7 


Another feature in this lift is that it does not require to be 
underbalanced, as do hydraulic lifts, and hence a consider- 
able saving in power can be made. The arrangement of 
the electrically-driven plunger can be, of course, varied to 
suit existing conditions, and the apparatus to be added to 
an existing installation can be placed where most con- 
venient. In this respect there is great flexibility. The 
gain from the new arrangement, as compared with a 
hydraulie lift supplied from the publie mains, is great. 
In a specific case worked out by Colonel Boddam the cost 
of upkeep and of hydraulic power would amount to £213 
per annum, including interest on the capital expenditure 
With an electrically-driven hydraulic lift this cost over a 
year for the same working apparatus would be only £101. 
The system has a further advantage in that it lends 


| itself to push-button control. F ig. 2 shows the arrange. 
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ment for such a control combined with device for opening 
and closing the lift doors. This method of operation is 
especially well suited to private residences and lifts 
lightly worked, when hydraulic and electrically driven. 
The safety, owing to the direct action, is absolute, as no 
failure of switches or relays can lead to overwinding of car 
ог balance-weights. The occupant is not imprisoned by 
sudden failure of the current or blowing of the fuse. There 
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a similar manner, by also simply pressing a button. (3) 
An indication is made on all floors as soon as a button is 
presscd, showing that the lift is “engaged.” (4) The actual 
interlocking of each apparatus is so arranged that the circuit 
to all buttons, except the one pressed, is automatically broken 
as well as the circuits of all interlocking magnets, so that 
absolute safety is obtained. (5) The interlocking is also so 
arranged that any broken circuit, leak, or short-circuit only 
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то. 2. —Connections for the Boddam Push-Button Control for Lift, with Automatic Door Opening and Closing Gear. 


is no chance of dual control or reversal of current. The 
valve ensures an accurate and smooth stop at all speeds, 
witbout insertion of resistances and extra contacts. There 
are also several important improvements in the details, as 
may be seen from the description of the worxing of the 
apparatus attached, which provides for: (1) The bringing 
of the lift to the floor required when not in actual use by 
the simple pressing of a button. When pressed, the button 
is automatically held in and automatically released. (2) 
The passeng?r when in the lift is conveyed to any floor in 


affects the actual apparatus, and the fault can be at once 
located. (6) A special switch in the cage provides fcr 
stopping the cage between floors, or at any time while 
running. (7) The door apparatus automatically opens the 
door when the lift actually stops opposite it, but in moving 
past the doors they are not opened. (8) When the lift is 
moved away from a floor by pressing a button in the lift, 
or by the landing switch provided, the door automatically 
closes. (9) The opening of the door automatically breaks 
the main circuit, and this renders all buttons inoperative ; 
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the indicators are also held at engaged while the door | South Wales, a novelty in the way of electric motor drives 
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Fic. 1. Temporary Switchboard for Controlling Eight 5-h.p. Motors worked in Parallel to Drive One Shaft. 


In conclusion, it seems to us that there is a good field 
for this class of lift, as the electrical apparatus can be added 
toan existing hydraulic lift without incurring the large 


for treating ore was on the point of completion, and 
arrangements had been made some time previously for a 
60-h.p. direct-current 250-volt motor to be delivered in 
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Fic. 2.—View of the Switchboard as Erected. 


capital outlay which a complete change over to electrical | time to operate the plant. By some unfortunate occur- 
driving would entail. rence, which will happen even in the best of regulated 

| businesses, the motor in question was only shipped from 
America on the day it should have arrived in New 
AN UNIQUE MOTOR DRIVE. South Wales. Аз it takes practically three months 
for the voyage, something had to be done to get 


the plant going. There were no motors larger than 
In December last at the Cockle Creek works of the | about 15 h.p. available, and the question as to whether 


Sulphide Corporation, Limited, near Newcastle, New | the plant could be divided up into separate units and driven 
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by a number of motors was discussed On investigation, 
however, it was found impracticable to do this without 
incurring excessive cost. ere were, however, eight 5-h.p. 
shunt motors of exactly the same pattern available, and it 
was decided to belt all these on to one common shaft 
located in the same position as the 60-h.p. motor that was 
on order would have occupied 

In order to insure that each of the motors took an equal 
proportion of the load, it was necessary to provide some 
means of equalising the speeds. "This was carried out by 
inserting an adjustable resistance in the shunt circuit of 
each motor field. A temporary wooden switchboard was 
rigged up, which is shown in Figs. 1 and 2. The diagram 
shows the connections very clearly. No suitable orthodox 
resistance wire of small enough size was obtainable, so 
after some hunting round it was decided to use some fine 
30 gauge tinned iron wire such as is used by florists. 
This wire was wound on slate bars in the usual manner, 
and shellaced to prevent rusting, the shellac coating being 
removed from the part where the sliding contact took 
place. The adjustable resistance arm was made of a strip 
of hoop iron, Zin. by Pgin., reinforced with a piece of wood 
to stiffen it, as will be seen in Fig. 2. 


ERDINGTON URBAN DISTRICT COUNCIL'S 
ELECTRIC TRAMWAYS. 


In the year 1899 a local syndicate promoted an order 
under the Light Railways Act, 1896, for the construction 
of an electric tramway (or so-called light railway) as a 
continuation of the then existing steam tramway system 
in Aston Manor, commencing at Gravelly-hill on the 
Aston side of the boundary separating Erdington from 
Aston Manor, passing along the route upon which the 
present electric tramway has been recently constructed, 
extending through Wylde Green, Maney, and Sutton 
Coldfield to Four Oaks, for the purpose of not on meeting 
the local requirements, but also to furnish supplementary 
facilities for reaching the grand old park and rural attrac- 
tions in its vicinity. Owing to the opposition of the 
London and North-Western Railway Company, this scheme, 
however, was abandoned. 

In the year 1900 the inhabitants of Erdington, realising 
the necessity of and anticipating the convenience which an 
electric tramway system would prove, retained Mr. Robert 
Green, A.M.I.C.E., of Birmingham, to report and prepare 


ко. 3. — The Group of 5-h.p. Motors at Cockle Creek.“ 


А few preliminary trials were then made so as get the 
speed of each motor running light as nearly as possible the 
same. The motors were then belted to the shaft and some 
load put on, and the final adjustment made by noting the 
total current flowing through the upper ammeter on the 
switchboard (reading 0 to 200), and dividing this by 8, 
and then adjusting the resistance so that each motor took 
one-eighth of the total current. The actual current taken 
by any one of the motors could be read on the lower of 
the two ammeters (reading 0°30) by placing the contact 
arm of the multipoint switch on the required stop and 
then opening the corresponding tumbler switch. These 
switches, by the way, were of an old-fashioned 100-volt 
pattern with small break, and only of 10-ampere size, but 
they withstood successfully 20 amperes at 250 volts without 
any sign of distress. 

Fig. 3 shows the group of motors, the eighth one being 
behind the wall at the right-hand side of the picture. The 
load was an extremely variable one, ranging from full load 
to zero frequently, but no trouble was experienced in 
getting each motor to promptly take up its share of the 
wor 

Tbe whole arrangement was schemed out, erected, and 
put in operation by the engineering staff at the corpora- 
tions works. We are indebted to Mr. A. W. Tournay- 
Hinde, the corporation's chief engineer, for the foregoing 
description and illustrations. 


parliamentary plans for a scheme of tramways for not only 
the main road between the boundaries of Aston Manor 
and Sutton Coldfield, but also along Slade-road, commencin 
at a junction with the proposed tramway in the main 

and terminating at Marsh-lane, Stockland Green, with 
the addition of а loop line along Leamington-road and 
Woodland-road, also along Summer-road and Gravelly- 
lane, commencing also at a junction with the main line, 
with the addition of a loop line along Reservoir-road and 
South-road, and a further line along Kingsbury-road, com- 
mencing by a junction with the main line and terminating 
at the junction of Bromford-lane with Kingsbury-road. 

In November, 1901, the Erdington Council promoted a 
Bill for parliamentary powers to construct and work these 
tramways, which eventually became law and received the 
Royal assent on June 23, 1902. Although the Council 
obtained parliamentary powers to work the tramway 
themselves, they were advised by Mr. Green that they 
could not do so to make it a financial success, and 
inasmuch as the British Electric Traction Company 
subsequently obtained an agreement with the neighbour- 
ing authority of Aston Manor to work the tramways in 
that district, an arrangement was made by the Erdington 
Council with this company to work the tramways, which, 
however, by mutual consent of the two parties was can- 
celled in the spring of 1906, and arrangements made with 
the Corporation of Birmingham to work instead upon the 
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following terms: (1) A through service to be established | working expenses, including car depreciation and all 
from Steelhouse-lane, Birmingham, through Aston Manor, | establishment charges, to be ascertained on a car mileage 
vid Aston Cross and Lichfield-road, to the Sutton Coldfield | principle calculated over the whole mileage for the time 
boundary at Chester-road, Erdington. (2) The Corporations / being operated by the city of Birmingham. (6) The actual 
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Erdington Tramways—Plan of Tramways and Feeders. 


of Birmingham and Aston Manor or its lessees and the | cost of maintaining the overhead system in Erdington to 
Urban District Council of Erdington to be respectively | be repaid by the Erdington Council to the Corporation 
responsible for the maintenance of the tramway track and | of Birmingham. 

the supply of current within their own districts. (3) The In due course arrangements were made by the Erdington 
maintenance of the overhead system in Aston Manor to | Council for the construction and electrical equipment of 
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Ei diugton Tramways—Road Construction with Wood Paving. 


be undertaken by Aston Manor, and in Erdington and | the tramways, and Mr. Robert Green and Mr. H. H 
Birmingham to be undertaken by Birmingham. (4) The | Humphries (engineer and surveyor to the Erdington 
receipte to be apportioned on a stage basis, and to belong | Council) were appointed joint engineers for the purpose of 
to each of the three authorities in proportion to the | preparing the specification, quantities, contract drawin 

mileage of each stage in their respective districts. (5) The | etc., and a contract for the first portion of the authorised 
Corporation of Birmingham to debit the receipts with the | tramways was let in May, 1906, for the construction of the 
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permanent way to Mr. George Law, of Kidderminster, | a length of 88 per cent. of the route. Wherever practicable, 
amounting to £35,210, and for £16,927. 18s. 5d. for the | the carriageway has been widened by reducing the widths 
breast works, and for the overhead equipment in July, 1906, | of. the footpaths, the total route length of widening 
to Messrs. Robert W. Blackwell and Co., Limited, of | effected being over 1,000 yards. The narrowest widths 
London, at a cost of £5,385. 16s. 6d. at present existing where it is impossible to widen, and 

The tramway just completed was commenced on June 21, | where there is a double line, are 25ft. on Salford (river) 
1907, and is 4,155 yards in length (route), and comprises a | bridge, 27ft. біп. near Station-road, Gravelly-hill, 25ft. 8in. 
line commencing at the boundary of Aston Manor by a | near Queen's Head Hotel, 25ft. 3in. near Station-road, 
junction with the tramway belonging to that Council | Erdington, and 24ft. 10in. near Blythe-lane. There аге 
passing to and terminating at the boundary of Sutton | no curves of a sharper radius than 100ft., these being in 
Coldtield at Harman-road, along the main road of Erdington | connection with the cross-overs and loop ends. The only 
stcep gradient is оп Gravelly-hill, where it is 1 in 25 for 
а length of 200 yards, followed by 400ft. of 1 in 23, 200ft. 
of 1 in 21, and 200ft. of 1 in 25. The gauge is 3ft. 6in., 
and the normal distance apart of the centres of the tracks 
is 7ft. біп. (to accommodate cars 6ft. 3in. in width), 
which provides the clearance required by the Board of 
Trade of 15in. between the cars when passing each other. 
The tracks are widened out on all curves and at the 
junctions of Slade-road and Reservoir-road, in anticipation 
of the authorised branch lines being laid eventually in 
those roads, to admit of the overhang of the cars, and 
thus allow the full 15in. clearance. 

The tramway is constructed with girder section steel 
rails, 6Jin. deep, Тїп. flange, and 5! 10. head with 1}in. 
groove, rolled by Messrs. Bolckow, Vaughan, and Co., of 
Middlesbrough. The section is the same as that of the 
adjoining tramways in Aston Manor, and was designed so 
as to present the same running surface as the 7in. rails 
within the city of Birmingham adjoining Aston Manor. 
The standard length із 45ft., and the weight 102lb. per 
yard ; the composition of the steel being from 0°45 to 0:55 
per cent. carbon, from 0°70 to 1:00 per cent. manganese, not 
exceeding 0:10 per cent. of silicon and not exceeding 
0:07 per cent. of phosphorus and sulphur. The fishplates 
are No. 5 B.S. section 24in. long with six holes, and 
weigh 49lb. per pair. The holes in the larger or outer 
one are oval in shape, 1ўїп. by 1]in., those in the inner 
known as Gravelly-hill, Gravelly-hill North, High-street, | plate being 1}in. diameter. А mild.steel soleplate, 20in. 
and Sutton-road respectively. This tramway is double | by 12in. by lin. thick, with eight oblong holes, ljin. by 
line throughout, with the exception of a length of 130 | 1łin., was placed under each rail joint (including those at 
vards in High-street, where the carriageway was considered | the toes of the points), and secured to the flanges by 
by the Council to Бе too narrow to accommodate a double | means of three clips (two small ones and one large one) at 
line, having regard to the class of property representing | the junction of the rails on each side of the rail, and eight 
the frontagers and the amount of the ordinary vehicular | bolts. At the heels of the points and at the ends of the 
traffic along this street, there being a large number of | castings special large plates are used under the two joints, 
carts, etc., very frequently standing at the side of the road, | secured by clips similarly to the standard ones. The 
also owing to the impracticability of reducing the foot- | tiebars are of “ Bayliss” patent rolled pattern, 2in. deep 
paths in this portion of High-strect in order to increase | and gin. thick, screwed jin. diameter at both ends. They 
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Krdington Tramway t- Details of Rail Joint 


the carriageway beyond its present width of from 25ft. 2in. | were made by Messrs. Bayliss, Jones, and Bayliss, of 
to 28ft. 2in. Wolverhampton, and fixed 6ft. apart into slotted holes 3in. 

There are three cross-overs on the route, one being | long by lin. deep, which were punched in the web of the 
situated near to the Aston Manor boundary at Salford | rails at 3ft. intervals. The whole of the track is anchored 
Bridge: another between Jaffray road and Wheelwright- | by Sin. by Sin. by 24lb per foot rolled-steel joists oft. long 
road (about midway between the Aston Manor boundary | laid transversely under the rails, tc each of which they are 
and the single line in High-street, Erdington), and the | secured by one large clip fastened with two lin. diameter 
third near to its terminus in close proximity to the | bolts with standard cup heads and square shoulders on 
Sutton Coldfield boundary at Broadfields-road. Generally | each side (eight to each anchor), similarly to those securing 
speaking, the carriageway was narrow for a double line | the soleplates. The anchors have been placed in all cases 
of tramway—in fact, when the parliamentary plans were | commencing practically 3ft. on either side of each joint, 
deposited (in 1901), frontagers’ notices were served over | and the intermediate ones at such distances apart as was 
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necessary to further divide up the rail length into equal 
parte. ith the standard 45ft. rails this distance is 13ft., 
‘and with rails 30ft. long they were 12ft. apart. The fish- 
plate bolts and soleplate bolts are lin. diameter and fitted 
with “Ibbotson " patent lock nuts, the heads of both bolts 
being 24in. by 1jin. oval and ljin. thick, the shoulders of 
the fishbolts being 1]in. by lin. oval and the soleplate 
bolts 1]in. by lin. oblong. The fishplate and soleplate 
bolts were manufactured by Messrs. Ibbotson, of Sheffield, 
and the anchor bolts by Messrs. Guest, Keen, and Co., of 
Smethwick. Tho points are 12ft. long, and the standard 
crossings 8ft. 6in. long, having an angle of 1 in 6, both 
being of manganese steel and manufactured by Messrs. 
Hadlteld' 8 Steelfoundry Company, of Sheffield. 

The foundation for the permanent way and paving was 
composed of 6 to 1 cement concrete of a minimum 


protecting coating to the pitch in the joints. Every block 
which showed the slightest gum mark or any other imper- 
fection whatever was thrown out by one of the several 
inspectors employed hy the Council for the purpose. The 
wood blocks were supplied and laid by the Acme Wood 
Paving Company, who, iu conjunction with Mr. Law, have 
contracted to maintain the paving free of all expense to the 
Council for a period of five years after the completion of 
the whole. The bonds are of the “crown” type of solid 
rolled copper 0000 B. & N gauge tightly fixed into the 
webs of the rails by steel drift pins. Two bonds have 
been used at each rail joint, one being placed inside and 
one outside the rail. Cross bonds and inter-track bonds 
were fixed every 60 yards alternately. Four long bonds 
were fixed bridging over each casting, two on each side. 
Bonds were fixed across the angles formed by the inter- 
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Erdington Tramways —Details of Special Soleplate. 


section of the rails at each end of the crossings and at the 
heel of the points. 


depth of 8in. below the rail flanges, the aggregate being 
composed of local gravel, stones, and granite in equal pro- 
portions and local sand, none of the old road metalling 
being allowed to be used. In some places, owing to the 
soft nature of the subsoil under the road formation, it was 
found necessary to increase the thickness of the concrete 
to from 9in. to 12in. maximum. The concrete was laid is 
two courses, the bottom one being left off with a rou 

surface lin. below the rail flanges. Immediately below d. 

flanges a specially prepared mixture of cement concrete 
was used. Upon the concrete foundation cement floating 
lin. thick was formed to receive the wood paving, 
composed of one part of cement to three parts of Leighton 
Buzzard sand, the parging to the rails being a similar 
mixture, but in the proportion of 4 to 1. The cement was 
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A NEW PETROLEUM MOTOR. 


A petroleum 5 by Haselwander and made 
by the firm of J. A. Maffei is described in a recent number 
of Elektrotechnik und Maschinenbau. It is a horizontal 
four-stroke engine, working normally with a petroleum 
spray but started with benzine and an electric heater and 
battery. After starting, the supply is changed over to 
petroleum, and the motor continues to work as a self- 
igniting engine at all loads somewhat after the manner of 
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Erdington Tramways— Arrangement of Anchors for Cross-over. 


manufactured by Messrs. Greaves, Bull, and Lakin at their 
Harbury works, near Leamington. 

The whole of the tramway has been paved throughout 
with jarrah wood paving blocks 3in. wide by din. in depth, 
the standard length being 6in. The carriageway margins 
between the outer rail and the kerbs (representing a total 
area of approximately 20,000 square yards) was similarly 
paved excepting the portion of Gravelly-hill (418 yards in 
length) where the gradients vary from 1 in 21 to 1 in 25, 
which was formed with macadam. Between each row of 
blocks creosoted fir laths (“splines”) lin. deep by jin. 
thick were laid, the heading joints being jin. wide. The 
joints were run into the surface of the blocks with a mastic 
composed of a mixture of pitch and creosote oil, the propor- 
tion varying according to the consistency of the pitch, and 
after a period had elapsed (to allow for any settlement) it 
was coated with a mixture of cement grouting to form a 


the Diesel engine. The petroleum is forced into the cylinder 
(previously containing highly-compressed air) at the end of 
the compression stroke and beginning of the expansion 
stroke. This oil supply is produced automatically by the 
aid of a special compressing piston, which serves to divide 
the compression space into two parte towards the end of 
the stroke, and compresses the air left in the cylinder to a 
considerably higher degree than in the actual combustion 
chamber. This highly-compressed air drives the requisite 
quantity of petroleum (previously drawn into a small side 
chamber) in the form of a fine spray into the combustion 
chamber before the commencement of the expansion stroke. 
The fourth stroke serves to expel the products of com- 
bustion as usual. The makers dos that a 10-h.p. motor 
requires only 44lb. to *5lb. of petroleum per brake horse- 
power, which makes the working cost :024d. to `0564., 
against about 12d. with the ordinary explosion oil engine. 
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THE HOADLEY IMPROVED NERNST LAMP FOR 
STREET-LIGHTING. 


In order to overcome the annoyance caused when the 
burner of а Nernst lamp suddenly fails to give light, the 
attachment illustrated below has been got out. It consists 


Fic. I. The Hoadley Improved Nernst Lamp. 


of a specially shaped carbon-filament incandescent lamp, 
which can be made of any candle-power and voltage within 
reason. This lamp is connected by means of suitable 
terminals and down rods in parallel with the heating coil 
of the Nernst lamp, and is, therefore, controlled by the 
small automatic switch already in the Nernst lamp. The 
action is as follows: On first switching on the Nernst lamp 
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Fig. 2 —Ihe Lamp with Giobe &emoved, showing Carbon Filament 
p below the Nerust Glower. 


the small incandescent immediately lights up, thus over- 
coming one of the drawbacks to the use of Nernst lamps. On 
the burner or glower of the Nernst lamp йде д, à con- 
ductor, the incandescent lamp is automatically switched out 
of circuit, together with the heating coil, but should for any 


reason the Nernst lamp fail to give light, the incandescent | 


lamp is immediately lighted up by the automatic switch 


contained in the lamp. This arrangement has been in use 
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now at Maidstone for some six months with perfectly 
satisfactory results, and is now being largely taken up by 
those towns using Nernst lamps for street - lighting. 
Messrs. Drake and Gorham have now been appointed the 
sole agents for the sale of this attachment, and it is to 
them that al! inquiries should be addressed. 


DYNAMOMETERS, 


—— 


Among the various t of dynamometers described 
by Mr. W. W. F. Pullen in a r a short 
time ago before the Civil and Mec nical Engineers’ 
Society was one but slightly known in this country—viz., 
Prof. J. Birkett Webb’s viscous dynamometer. It is shown 
in the diagrams, and consists of a number of plain steel 
discs secured to a hub, which is keyed on the driving shaft. 
Between these rotating discs are other discs rigidly attached 
to the cast-iron casing. When liquid is put into the casing 
the rotating discs tend to carry it with them, and the 
turning moment of the shaft is thus communicated to the 
fixed disce and casing, and is balanced by a jockey weight 
on а lever fixed to the casing. Water is the most con- 
venient fluid to use, and it is run from a tap into the casin 
near the shaft and leaves near the periphery. А continu 
supply is thus maintained, which easily absorbs and carries 
away the heat generated. The inflow of water into the 
casing can be regulated by a valve on the water-main, and 
the latter can be adjusted by a valve on the outflow pipe. 
The rate of flow can, if necessary, be adjusted automati- 
cally to maintain a constant moment of resistance. No 
collars are required upon the shaft, as the hub to which the 


rotating discs are fixed is made to give a small amount of 
axial play. At the same time, this end play is not suffi 
cient to permit the rotating discs to be displaced so far 
from their normal positions that they might come into 
contact with the fixed discs. The possible motion of the 
casing round the axis of the shaft is limited to a few 
degrees by suitable stops. In some instances the weighin 

lever is replaced by one of constant length, whose en 

rests on the bed of a weighing machine. Prof. Webb has 
also arranged to supply the cooling water through the 
shaft when made hollow, and regulating the supply by a 
piston valve capable of axial adjustment. This dyna- 
mometer starts without load, and is, therefore, convenient 
in that respect. Its compactness, even in a large power 
machine, is shown in the following trial. With one machine, 
containing two rotating discs, 2ft. in diameter, connected 
to a Curtis turbine, running at 2,500 r.p.m., and with a 
radial depth of water of 3in., the horse-power was 180, 
while with lin. depth at the same speed the horse power 
was 60. 


ELECTRIC HAULAGE ON CANALS. 


The following is an outline of the interesting evidence 
iven last бт on behalf of the London Chamber of 
mmerce to the Royal Commission on Canals and Inland 
Waterways by E. W. Marchant, D.Sc., M.LEE. (David 
Jardine professor of electrotechnics in the University of 
Liverpool) : 
"Electric power has not hitherto been extensively used for 
towing barges along canals, for several obvious reasons. In the 
first place, the application of electrical power for haulage 
involves a considerable capital outlay, and with the great difti- 
culty met with in raising fresh capital for canal purposes, the 
absence of any scheme of this kind in England is not surpris- 
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which has been in operation since 1897. The overhead trolley 
wire is of the usual type used on tramways, with the exception 
that it is supported from below, as the trolley collector runs on 
top of the wire instead of pressing against the lower side of it. 
The return path for the current is through the rails, which ате 
bonded as in the ordinary tramway. The track is of гапа 
weighing 40lb. per yard, laid on wooden sleepers and ballasted 
with cinders and broken stone, and the cost of laying is about 
17,000fr. per kilometre (£1,100 per mile). The cost of upkeep 
of this track is estimated at under 400fr. per kilometre (£25 
per mile). The locomotives running on this weigh eight tons, 
and are capable of exerting a pull of 1:3 tons with the rails 
in their normal condition. Efforts as great as 1:6 tons have 
been obtained when the rails were exceptionally dry and clean. 
This effort is sufficient. to tow four boats carrying 290 tons 
each at two miles per hour. The tractor is equipped. with 
two 20-h.p. traction motors operated. by a series-parallel 
controller of the ordinary type used on tramcars. The track 
is laid on one side of the canal only, so that locomotives 
going in both directions travel on it. When two barges 
meet they exchange locomotives and proceed on their way. This 
arrangement has the advantage of keeping a locomotive driver 
more or less on a fixed beat. At Teltow both banks are 
equipped. with tractors, so that no difficulty about passing 
occurs ; the canal in this case is divided into sections, on two 
of which cleetric locomotives are used. A number of loco- 
motives are maintained on each seetion— that is, they travel 
along the section, cross over by a bridge, and return along the 
other bank of the canal. It, is intended when the canal is in 
full operation to maintain as far as possible a fixed time schedule 
for the barges, so as to avoid delay at the ends of the sections. 
The weight of the locomotives in use on each of the canals 
referred to is about eight. tons, and they are equipped with 
motors of 8 h.p. (Teltow) and 20 h.p. (nominal) at Douai. The 
Teltow tractors are designed to tow two barges, each loaded 
with 600 tons, at a speed of 2:5 miles per hour, and besides 
being fitted with driving motors have several special electrically- 
operated appliances so arranged as to enable the locomotive to 
be completely controlled by one man. The tractors at Douai 
are much simpler, and are a great deal cheaper, although the 
two motors are of 20 h.p. The amount paid for a locomotive 
is 8.000fr. (£320), and the cost of upkeep is estimated at about 
£18 per annum. The tractive effort required to haul barges 
depends оп a great number of conditions, the most important 
of which are the speed and the ratio of barge section to canal 
section. At Teltow, with a ratio of 1:5 and at a speed of 
2:5 miles per hour the tractive resistance is very nearly 2lb. 
per ton with a 600-ton barge. The energy consumed is 5:6 watt- 
hours per ton-mile (costing with energy at ld. per Board of 
Trade unit 00564. per ton-mile), and the efficiency of the loco- 
motive is 67 per cent. At Douai, on the Scarpe detour of 
the Canal d'Aire et de la Deule, the ratio of barge section to 
canal section is 1: 5:22. On the main canal it is only 1:35:89 ; 
at a speed of two miles per hour the tractive resistance is 2:5lb. 
per ton. with 2 x 300-ton barges. The energy consuined per 
tem-mile is 7:2 watt-hours (costing with energy at 14. per Board 
of Trade unit :0072d. per ton-mile), and the efficiency of the 
locomotive 68 per cent. It is significant that no greater speed 
than 24 miles an hour is allowed on the German canals, while 
on the French canals a limit of two miles an hour is given. 
The objections to а higher speed are twofold: firstly, the 
increase in the silting up of the canal and the greater wear 
on the banks: secondly, the greatly increased tractive effort 
required. With reference to the latter point, the following 
figures are of interest: 


ing. Secondly, a really satisfactory system of electrical haulage 
has only been demonstrated on a practical scale within the past 
few years, and it is not remarkable that while this matter was 
in its experimental stage no rapid development took place. 
There have been one or two cases in which towing by electric 
power has been adopted on unsuitable canals and has had to be 
abandoned. The failure of such schemes has been in every 
case almost entirely due to the fact that the trattic along the 
canal was not of sufficiently large volume. In order that a 
system of electrical haulage may be financially successful, a good 
and regular traftic along the canal must require to be main- 
tained. Unless a fairly heavy traffic is to be anticipated, tlie 
capital outlay involved in equipping a canal with electrical 
haulage, and the consequent charges for interest and deprecia- 
tion, will make such a system more costly than one in which 
the necessary capital outlay is less. It is difficult. to say deti- 
nitely when an electrical haulage scheme becomes economically 
desirable on a canal, as the results obtained must depend very 
largely on local conditions: but on the Teltow Canal, in 
Germany, the conclusion arrived at was that the adoption of 
electrical haulage, on purely economical grounds that is, 
taking into account. only total cost of haulage, including interest 
and depreciation on the haulage plant —saved money when the 
traffic exceeded two million tons per annum. This result 
applies, of course, solely to this canal, which is the most elabo- 
rately equipped of its kind in the world, the total cost. (includ- 
ing generating stations), with a tractor track laid on both banks, 
being about £6,000 per mile. With a smaller capital expendi- 
ture a saving would result, of course, when the tratie was con- 
siderably less than 2,000,000 tons. 

I. The methods of haulage by tractors that have been used 
may be divided into three groups: (1) tractors running on an 
ordinary towpath ; (2) tractors running on a light. railway track 
laid on the towpath ; (3) tractors on an overground rail hy the 
side of the canal. The first type has been used at Brussels on 

. the Charleroi Canal, and at Douai on the Canal d'Aire et de la 
Deule; the advantage over the other two lies entirely in the 
small cost of equipping the canal for this type of traction. "The 
tractor used on both these canals weighs between two and three 
tons, and carries a motor of 10 h.p. It has flat-rimmed cast- 
iron wheels. At Douai these wheel rims are of the corrugated 
form ordinarily employed in this country for road traction 
engines. Current is collected from overhead wires ; where con- 
tinuous current (Douai) is employed only two trolleys are 
required, while with three-phase current (Charleroi) three 
become necessary. The tractor carried a seat. for the driver and 
a controller for the motor. The cost of equipping the track 
with the necessary trolley wires amounts to about £300 per 
mile, using wooden poles. In spite of this the system is a 
very uneconomical one. The efticieney of the tractors is only 
40 per cent., while the wear and tear on the machinery is very 
heavy. А table given by M. La Riviere in his report on 
Mechanical Traction on Rivers, Canals, and Lakes,” read at the 
International Congress at Milan, is interesting in this respect. 
The average life of the principal pieces of the tractors used on 
the Canal d'Aire et de la Deule was as follows : endless screw 
(bronze) 34 months; steel gear wheel, 2) years: thrust 
block, 1 year; rear pillow block of endless screw, 2) years ; 
Carter pillow blocks, 6 months; pillow block for axle arm, 
2 years; forward motor pillow block, 24 years; rear pillow 
block, 24 years; driving wheels, 2 years. It will be 
seen, therefore, that the majority of the wearing parts 
require replacement in just over two years. The main draw- 
back, however, to this system is the heavy cost of main- 
taining the towing path i proper condition. While horse 
traction requires only a light cinder or gravel track, electric 
traction with 23-ton tractors requires a good macadamised road, 


Teltow Canal, 
Canal section. 


and it was found at Douai that the average cost of upkeep was T cns T на ed Sont Bares tioni 

increased from 234fr. per kilometre when horses used the track em 15 T 1 me м ощ 

to 875fr. per kilometre with electric tractors. The wear on ОНЫ оз" RE 
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tractor, even at the low speed of two miles an hour at which it Leeds and Liverpool Canal. 

is running. It is now generally agreed that this system of o РЕ 5. — 

haulage is one that is much more costly (in spite of the small dm 

capital outlay) than haulage by means of tractors running d n д 
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rails. 

2. The two most important installations in which electrically- 
driven tractors running on a light railway track are used for 
towing canal barges are at Douai, on the Canal d'Aire et de la 
Deule, and on the Teltow Canal south of Berlin. This canal is 
a municipal enterprise, and has been constructed under the 
general direction of Herr von Stubenrach, the landrat of the 
5 of Teltow. Already several large factories have been 

uilt on its banks, although the canal is only just finished, and 
the price of land on its banks has appreciated to five times its 


The figures for the Erie Canal are, of course, exceedingly high, 
and are very little less than those that would be obtained on a 
good railway track. The whole series show the inadvisability of 
increasing the speed of towing on canals to any very great extent, 
whatever method of haulage is employed. The total cost of 
electrical haulage varies, of course, under different conditions. 
The estimated cost on the Teltow Canal, on which no running 
figures have yet been obtained, for different {тайїсз are as 
follows : 


agricultural value. The electric installation at Douai with rail Total traffic. Estimated total cost per ton-mile 
tractors has been in operation for over a year, and affords a 2,000,000 tons ........ 5 080 per ton-mile. ' 
very interesting comparison with the eloctrical system on the 5,000,000 ũ —ẽ,V, , Tt „ "074 „ 11 

same canal, in which tractors running on the banks are used, 4,000,000. „ cocer “OO 04 
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At Doux the tariff is 95fr. per boat. kilometre for a loaded 
barve of 300 tons capacity. For 1903 and 1904 the figures given 
by M. La Riviere are as follows: per ton-mile (net load)— gross 
receipts, 70664. ; expenses, ‘047d. Of the expenses 701764. 
represents the cost of energy used for barges, and the remainder 
the upkeep charge on the plant, labour charges, ete. The 
махини triff allowed by the prefects of the various depart- 
mente through which the canal runs is: for barges going up 
stream, OOfr. per kilometre, "0644. per ton-mile, and for 
barges going down stream, 0055fr. per kilometre, ‘056d. per 
tou-mile. The traftic on this canal has increased from 1,000,000 
tens in 1900 to over 3°5 million tons last year. 

3. The third type of traction which has been tried experi- 
mentally on the. Erie Canalis one in which a raised guide rail is 
laid along the towing path. This rail is supported at intervals 
of 25ít., and stands some 3ft. above the ground level. The total 
width of a double track, one for ascending and the other for 
descending barges, is only Stt. Ain. The complete track weighs 
414\Ь. per yard. The vertical supports are of double tee 
virders, and аге bedded in blocks of cement some 2ft. б. 
deep and about ЭЙ. square. These upright: supports carry 


eroas uorders about Sin. long, and these in turn have 
angle pieces bolted to them for supporting. the girder 


which carries. the travelling rails. This double girder is 
l8in. deep, and has on its upper surface a Vignoles rail 
weighing 501. per yard, and on the lower a 251. rail. 
For the barges m use on the Erie Canal, which carry about 
180 tons, this heavy track was essential to give the required 
strength, but naturally the construction would be considerably 
medined in the case of smaller barges. Two types of tractor 
were tried, the most successful being one designed by M. Gerard, 
in which the pressure between the rail and the rolling wheel 
was proportional to the pull at the tow rope. The weight of 
the tractor. was about 29 tons, and it could exert a pull of 
one ton ata speed of 4°5 miles an hour. At lower speeds the 
tractive etfort obtained was three tons. When travelling 
without load it attained a speed of 84 miles an hour. The 
energy consumption when towing a total load of 774 tons (four 
bares), of which 579 is useful, at a speed of $5 miles an hour 
i» 12:8 watt-hours per ton inile (costing with energy at ld. per 
Hoard of Trade unit 0128d. per ton-mile), the pull exerted at 
the tow rope being 1:68 tons). The estimated cost of construction 
per kilometre of single track is 16,000fr. (£1,000 per mile). For 
a double track -i. e., one for traction going up and the other for 
traction going down —the cost is 36,500fr. (£2,300 per mile). 
The advantage. of a system such as this for tunnels and for 
tions of a canal where the towpath ts very narrow is obvious, 
and it seems not unlikely that a modification of this arrange- 
ment. (as was, in fact, suggested by Mr. Thwaite and Mr. 
Cawley in 1898) might be adapted for use on canals of small 
section where the towpath is not strong enough for ordinary 
rail traction, provided always that the cost of installation is not 
prohibitive. Among other methods that have been adopted is 
the Bouquie system of chain hauling used in the Pouilly tunnel 
in Burgundy, in which the haulage is effected by a drum on the 
hauhny tug driven by an electric motor. In this case the power 
required for the electrical haulage ix obtained by means of 
water turbines driven by the waste water at a lock near one end 
of the canal. 

Il. Electric tugs with screws have also. been used. They 
Were employed for a time on the Charleroi Canal to tow the 
harges past quays where a towpath was a practical impossibility. 
The objection to tuys is the churning action of the screws which 
stirs up the mud in the canal bed, and to a certain extent 
damages the banks. This latter effect) is, however, not serious 
with tuys travelling at a speed much in excess of 34 miles an hour 
ena сапа with a ratio of about 1:5, since the wash due to the 
wrew does hardly as much damage ах the wave from the barge 
itself. At lower speeds, such as the 25 miles per hour used at 
Teltow., the passage of the barge along the canal hardly makes a 
npple in the water, and it was estimated that the saving effected 
in the cost of upkeep of the canal banks about balanced the 
extra Standing charge involved in equipping the banks for 
electne towing by locomotives. The eleetrie tug has only half 
or less than half the efficiency of the electric locomotive. M 
Charleroi the efficiency of the screws was only 30 per cent., 
While in some experiments made on the Teltow Canal it was 
found necessary to use motors of over three times the horse- 
pewer of these required on the locomotives to get the same 
pull on the tow rope of the tug as was obtained from the 
tractor. The electric tug in this instanco was driven. by 
accumulators, and was used for towing barges across the lakes 
which form part of the length of the Teltow Canal. The batteries 
were kept fully charged by current obtained through an 
overhead trolley connecting to the trolley line which supphes 
the locomotives with the necessary power. Experiments were 
also made with this tug along the canal proper, the current 
being taken to the tug through long trolley poles (about Soft. 
long). Great difficulty was, however, met with in this arrange- 
ment in keeping the trolley on the line. Other methods using 
epecial collecting devices, such as that of. Lombard Gerin, were 
tned without much success, and the use of this kind of tug, 


both on the grounds of inefficiency and unreliability, was aban 
doned in favour of traction by locomotives. 

] append herewith an estimate which has been made out hy 
Messrs. Siemens and Halske of the cost of equipping a length 
of the Leeds and Liverpool Canal with electric tractors, together 
with an estimate of the cost of haulage by this method. This 
canal is one which is fairly typical of a great many English 
canals, though the general condition of the banks is better than 
many others ; the towpath, also, is in good order, and is of con- 
siderable width throughout. "This estimate has been made in 
order to. obtain data with reference to. the smaller canals which 
are common in England, since the general character of an elec- 
trical installation would bo considerably modified from that 
used on the Teltow Canal with its 600-ton barges, or on the 
French canals, where the barges carry nearly 300 tons each. 

One of the great advantages which the use of electrical energy 
possesses over all other inethods of inechanical towing is the 
fact that it gives a supply of power available within limits at 
any point on the canal banks. I give below some of the изен 
to which electrical. energy has. been. put on. the canals where 
electric haulage has been adopted. 

On the Canal d'Aire et de la Deule.— Electric capstans are 
used at the lock, electric cranes at loading places. It is intended 
that the supply of power shall ultimately be produced at a 
point on the canal where a large number of coke-oven furnaces 
are in operation, and where power can, therefore, be developed 
at a very cheap rate. 

On the Teltow Canal. — Electric capstans are used at the lock, 
the lock gates are electrically worked, electric cranes are used 
at loading places. Electrically-driven winches are used at the 
harbour, designed for ship repairs, by which any boat up to 
150ft. long can be hauled out of the water on carriers, thus 
obviating the necessity for a dry dock. An electrically-driven 
pump їн fitted at the lock, to pump back water into the upper 
reach (Havel), in case the loss by lockage is too great, and 
electric lights are placed at the lock to enable it to be used at 
night. 

On the Soulanges Canal in Canada.— Electric power has been 
used for lighting the canal and for operating locks and swing 
bridges, the saving in labour effected by its use being estimated 
at 50 per cent. 

SYNOPSIS. 


1. Electrical haulage has only proved successful on canals on 
which there is a good volume of traffic. In all successful 
installations electric locomotives running on the towpath have 
been employed in preference to tugs; the economy in general 
upkeep of the canal in getting rid of the wash from the screws 
is sufficient, in some cases, to compensate for the interest and 
depreciation charges on the electrical equipment. The total 
cost of electrical haulage per ton-mile at Douai is ‘0474. with a 
trathe of 5,500,000 tons per annum. 

2. For canals of large section where a good towpath has been 
laid, the most successful method of operation ia that in which 
electric locomotives running on a light. railway track have heen 
employed. The cost of laying such a track is about £1,500 per 
mile, including overhead equipment. On the Canal d'Aire et 
de la Deule, where electrical. haulage has been adopted, the 
trathe has increased from one million to 5:5 million tons in five 
years. 

5. For canals of sinall section on which the towing path is 
not in good order, some system of haulage by tractors running 
on a raised track would appear to. be the most feasible. Many 
such schemes have been suggested, but there are no examples 
at present in operation on a practical scale. 

4. Electrical energy has been used with great advantage and 
suceess for auxiliary purposes in connection with canals, par- 
ticularly for electric capstans, cranes, and for the working or 
locks, swingbridges, and for lighting the locks at night. The 
advantage of having a supply of electrical energy available for 
power purposes at any peint on tlie banks of a canal has, in 
certain cases, greatly enhanced the value of land in the vicinity 
of the canal. 
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Orders for week ending Saturday, March 23. 
Monpay, Marcu 18.— A" Coy.—Recruits’ infantry drill, 6 p.m. 
Technical drill, 7 p.m. 
Tugspay, МАКСН 19.— В” Coy.—Recruits’ infantry drill 6 p.m. 
Technical drill, 7 p.ni. 
WEDNESDAY, МАКСН 20.— A" Badge examination, 6 p. in. 
Trurspay, Marcu 21.—“ С” Coy.—Recruits’ infantry drill, 6 p.m. 
Technical drill, 7 p.m. 
Fripay, Maren 22.— D" Cov.—Recrnits’ infantry drill, 6 p.m. 
Technical drill, 7 p.m. 
Sarurpay, Marcii 23,—"' D" Coy,—Week-end training at Tilbury. 
Names to be sent in for this run 
at once. 
J. H. S. PulLLIrs, 
Captain, E. E. R. E. (Vols.). 
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THE PARIS STRIKE. 


The interruption in the electricíty supply throughout 
Paris has served as a text on which one of our contem- 
poraries enlarges. The gist of the sermon is that constancy 
in electricity supply is almost unknown. The full quota- 
tion from the Journal of Gas Lighting, etc., reads: “ Paris 
has furnished, with dramatic swiftness and effects, illustra- 
tion of a fresh trouble to add to the already long roll of 
difficulties that beset constancy of electricity supply. In 
all places where an electricity service exists, between the 
generating station and the carbons of the arc lamps, the 
filaments of the incandescent lamps, and the work expected 
of the electrical motor, the causes of interruption of supply 
are many and, as their repetition confirms, incorrigible. 
Therefore those who supply and those who use are always 
living in the unblest state of uncertainty.” The sore point 
with our contemporary is that people prefer the advan- 
tages of electric light and electric power to the correspond- 
ing services rendered by the gas supplies. The truth—or 
rather, want of truth—in the above paragraph could not 
be better proved than by the strike in Paris. This was 
organised to cause the maximum amount of trouble, and 
then was only successful for twenty-four hours. The printing 
of newspapers is, perhaps, the one industry in a great capital 
which demands a constant supply of power. The regularity 
of the electricity service in Paris had been such that prac- 
tically all the large newspapers were absolutely dependent 
on it for their daily issue. The same is the case in London, 
and the reliance placed by printers on the supply from the 
public mains has been justified. It is further proved by 
the fact that no alternative has been deemed necessary. 
With electric lighting the same applies; a fuse may blow, 
extinguishing a few lights, but, on the other hand, gas may 
explode and wreck the side of a house. The unblest state 
of uncertainty spoken of by our contemporary applies 
equally to each. When, however, the effect of a strike is 
under consideration, the claim is made that a gas under- 
taking suffers least because of its storage. If records are 
consulted, it will be found that the storage of gas is 
of little service when labour disputes arise. This 
storage is relied upon to such an extent that the 
gas-producing plant in most works is kept down, and is 
only sufficient to yield the winter’s demand when handled 
by experienced men. Thus, when a strike occurs the yield 
of gas obtainable with unskilled labour is so much less 
than the normal that consumers are blessed with lower 
pressure and inadequate supply. While storage with elec- 
tricity is adopted to a limited extent only, the capacity of 
the generating plant is kept ample. The net result is that 
supply is maintained more easily should labour troubles 
arise. In this country such strikes are practically unknown. 
Should the need arise, we have no doubt that they could 
be even more promptly dealt with here than was even the 
late strike in Paris. 


А LITTLE LEARNING, ETC. 


The world of the imagination is wonderful, hence the 
almost instantaneous action of many minds to attribute a 
fire whose cause is not directly seen to the unknown, 
to spontaneous combustion, to electricity. The dreadful 
calamity the other day at Toulon was at once by quite 
one half the newspapers attributed to a “short-circuit.” 
For years past similar accusation has been made wherever 
electrical apparatus was instaled and a fire occurred. 
We sometimes wonder if the men who write the words so 
glibly really have even that little knowledge which is so 
dangerous. A magistrate the other day reconstituted 
the conditions which prevailed and led to an accident, 
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getting а good deal of information therefrom, and 
it would be equally advantageous if crities who 
utter opinions would attempt to reconstitute the 


conditions which they criticise. Nothing is impossible, 
of course, but for a short-circuit to have been the 
cause of the accident at Toulon would have been 
little short of miraculous. The wiring precautions on 
battleships are intended to obviate the danger of fire, but, 
even assuming the possibility of a short-circuit, it would 
be an incredible assumption to imagine it to occur when it 
could do harm to torpedo or shell even if they could be 
harmed thereby. Percussion would, in most cases, be more 
effective in causing the discharge of & shell than would 
beat applied in any casual manner. We are somewhat 
concerned that writers find so easy а method of escaping а 
difficultv, but some of the mud sticks and brings upon 
electricity undeserved opprobrium. Properly installed, the 
use of electricity is far safer than any other artificial 
method of illumination or power distribution known. 


CORRESPONDENCE. 


% One man s word із no man's word, 
Justice needs that both be heard." 


` ELECTRIC WINDING. 


SiR,—I see that you have been kind enough to notice 
the papar which I recently read before the North-East 
Coast Institution of Engineers and Shipbuilders on the 
application of electricity to pumping in graving and 
pontoon docks, and I аш glad to think that my conclusions 
met with your approval. At the same time I hardly think 
that you are justified in the remarks which you make as 
regards the views which I have respecting electric winding. 
You state that I am pessimistic as р: {һе application 
of electricity to mines. "This is probably а slip on your 
part, as I think the fact that I have been connected with 
the application of electricity to mines for over 20 years, and 
that this work is what my firm are principally engaged 
upon, is pretty well known. 

My views respecting electric winding you have already 
misquoted in your criticisms, and I should like to take the 
opportunity of trying to remove from your minds, and also 
of your readers, any feeling that I am an opponent of 
electric winding, and those who read my papers and com- 
munications on the subject carefully will see that such is 
not the case. What I maintain—and, so far, I see no 
figures to make me alter my views—is that at a colliery 
where it is necessary to have steam, and the output is 
large, and the electric winding—as is usually the case—is by 
far the larger unit, that it is very difficult, if not impossible, 
on account of the first cost of an electric winding plant, to 
compete with a high-class steam winding engine. 

Some recent figures which have been obtained by my 
friend Mr. Behr, and embodied in a paper by Laschinger, 
Robeson, and Behr, show that at the Village Deep Mine, 
on a test run of seven hours, the steam consumption 
per useful or shaft horse-power was 25:5lb, and over a 
24 hours’ run, of which only 45 per cent. of the time was 
occupied in winding, the steam consumption per shaft or 
useful horse-power was 351:5lb. These results are with а 
compound tandem-coupled condensing winding engine. 

A more recent test made at Sherwood Colliery with a 
compound-coupled winding engine by Messrs. Fraser and 
Chalmer’s, shows that the steam consumption was only 
Jalb. for a run of four hours. This test was fully described 
in Engineering of Dec. 14. 

Ás these steam consumptions compare so very closely 
with the best figures claimed by the advocates of electric 
winding, it follows that, if electric winding is to be adopted, 
the first cost of the complete electrical plant, including its 
proportion of engine and dynamo, must not exceed the 
cost of the steam winding engine, and as the cost is usually 
about three times as much, it seems to me pretty clear that 
under such conditions it would be folly to attempt to 
put in electric winding. 

There are, undoubtedly, a very large number of collieries 


and places where electric winding сап be economically 
adopted — and which I have repeatedly stated — and, of 
course, under such conditions I should strongly advocate 
its use. 

I enclose а copy of the paper which I read before tho 
Mining Institute in London, which may, perhaps, be of 
interest if you have not seen it — Yours, etc., 


W. C. MOUNTAIN. 


[Very few engineers have taken such an active part in 
the application of electricity to mining work as Mr. W. C. 
Mountain, and we regret the slip to which he calls atten- 
tion. It is his views as regards the economy of electric 
winding to which we referred as being pessimistic. The 
above letter seems to us to confirm this opinion. — 
Ep., E. E.] 


STEEL CONDUITS. 


бік, —І was somewhat surprised to notice to-day on 
p. 327 of the current issue some notes under the heading 
of “ Steel Conduits for Electric Wiring," in which you extract 
Mr. Steinthal's remarks on their disadvantages as given in 
his paper before the Manchester Section of the Contractors 
Association. 

It appears to me а great pity that а trade paper of 
your long standing and reputation should think it worth 
while to reprint a somewhat contradictory effort (he admits 
that steel conduits make the most satisfactory job, yet he 
wants to abandon their use, but suggests no alternative 
system) of Mr. Steinthal's, without the slightest attempt to 
analyse the arguments he holds forth. 

I think you cannot quite appreciate the fact that steel 
conduits are recognised by all the leading authorities to be 
the approved and most up-to-date wiring practice, and 
this in spite of what Mr. Steinthal may say to the 
contrary. 

In support of my contention, I need only draw your 
attention to the wiring rules issued by the Institution of 
Electrical Engineers, and also those of the various fire 
offices, and I would point out the fact that the sales of 
steel conduits amount to thousands of miles annually. The 
jury appointed to hold an inquiry into the late Wood-street 
fire recommend that all electric wires be encased in steel 
tubes. Also, I presume there is very sound reason why 
* steel conduits are the fad of most architects and consult. 
ing engineers," as Mr. Steinthal put it, otherwise he is the 
only one in the right, and the ideas of everyone else on 
the subject are hopelessly wrong. 

The matter has оп innumerable occasions been thrashed 
out in the columns of the technical Press, and I have no 
desire to beat a dead horse by reopening the controversy, 
but at the same timo Mr. Steinthal's dissertation appears 
to me to be a frank admission of his inability to make a 
satisfactory job of the steel conduit system. I do not wish 
to throw doubts on his capability as an electrician, but he 
must be aware that there are many thousands of conduit 
installations working satisfactorily to-day. I would go 
further and say that there will be hundreds of thousands 
in the future, in spite of Mr. Steinthal’s concerted move- 
ment in opposition. 

I freely admit that it is necessary to employ a certain 
amount of commonsense in conduit erection and wiring, 
and this appears to be Mr. Steinthal's greatest disadvan- 
tage. In other words, contractors find that if they 
"scamp" a conduit system the attendant results are 
disastrous, therefore they would abandon this system, 
which is admitted to be the best when there is proper care 
and supervision expended on the installation. Surely the 
remedy lies with the contractor himself, and is perfectly 
obvious“ Don't scamp the work." 

With regard to the remarks attributed to Mr. L. M. 
Waterhouse before the London Contractors’ Association, 
which you quote from Mr. Steinthal's paper, these, I would 
point out, have been so twisted that they convey little of 
their original meaning. The exact expression was as 
follows: “To entirely eliminate this, we must insulate 
conduit runs, as far as practicable (speaking of unintentional 
earthing of conduits), from all metal work, or we must 
remove all compo gas tube from the building." 

In conclusion, I draw your attention to the fact that the 
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meeting of the association which assembled and so cheer- 
fully passed the unanimous (?) resolution for the suppres- 
sion of steel conduits consisted (including, I believe, Mr. 
Steinthal himself) of four members. — Yours, etc., 


A. W. R. 


[It is, in our opinion, better to publish both sides of a 
question rather than let Mr. Steinthal's ideas be circulated 
unchallenged amongst wiring contractors. - Ep. E. Р | 


CENTRAL-STATION SUPPLY ECONOMICS. 


SIR, —I notice on reading your report of the discussion 
on Mr. А. M. Taylors paper that you have omitted a 
portion of my contribution. I am represented to state that 
„It is quite safe to assume as standing charges any costs 
that do not necessarily increase with the output, and are 
solely controlled by the station load factor—viz., coal, 
water, stores, station maintenance, and distributing costs," 
which is, of course, absurd. 

My contribution to the discussion stated that “It is 
quite safe to assume as standing charges any costs that do 
not necessarily increase with the output, and are solely 
controlled by the station load factor, leaving as running 
costs those controlled by the plant load factor— viz., coal, 
water, stores, station maintenance, and distributing costs.” — 
Yours, etc., J. HORACE BOWDEN, 

Borough Electrical Engineer. 

Poplar, E., March 11, 1907. 


THE CRAMP NEUTRALISED REPULSION MOTOR. 


SiR,—My luck seems to have deserted me entirely in 
this discussion of Mr. Cramp’s motor, for I find that I have 
made a mistake now for the second time. My contention 
has been throughout that Mr. Cramp’s motor was a shunt 
conduction machine. In this I was wrong; there is no doubt 
that it is a neutralised series conduction motor with which a 
reducing transformer is combined in such a manner that 
the leakage flux is made use of as motor field. I am sorry 
to say that I had not grasped this until now ; why I cannot 
tell. Although my assertions throughout this discussion 
were made in good faith, yet they were for the most part 
unjustified. l now admit this, and trust that Mr. Cramp 
will accept my apologies. Having heen beaten by this 
machine for so long, I am now all the more interested in it, 
and trust that Mr. Cramp will soon publish complete tests. 
The output for weight will, I think, be the most interesting 
point, for that is of vital importance from the traction 
point of view. A small output for weight means large 
over-all dimensions, whereas the space at one’s disposal is 
generally small. It is often difficult to get a sufficiently 
large neutralised series conduction motor into the space 
available. If Mr. Cramp’s motor works out heavier than 
the ordinary type, then it will often pay better to use 
а separate transformer. When publishing his tests, Mr. 
Cramp will, perhaps, show if there is a simple manner of 
applying his idea to a motor with more than one pole pair. 

In conclusion, I must also apologise to you, sir, for having 
taken up so much of your space, yet I trust that this dis- 
cussion has not been without interest.— Yours, ete. 


London, S.E., March 8, 1907. VAL. А. FYNN. 


GENERAL. 


Six, — We think the following particulars will be of 
interest to people in the electrical trade. An individual, 
calling himself Bertram Benson—tali, thin, dark, clean 
shaven, well built, and well educated, and wearing, when 
he was last. seen, a dark-brown suit and brown overcoat— 
represented that he was the consulting engineer of the 
Mining and Exploration Company, Limited, of London, 
and had various orders to place for electrical and other 
к апа material in connection with new mines at 

rrow-in-Furness and Carlisle, and asked to be introduced 
to contractors who could do the work. 

Our agents did so, and in return he promised to specify 
our apparatus. The result was we obtained an order for 
а considerable quantity of material through well-known 


THE ELECTRICAL ENGINEER, MARCH 15, 1907. 


customers of ours at Barrow-in-Furness, who a few days 
ago telegraphed us to cancel, as they had found out that 
Mr. Benson had no authority to place the orders. We 
have a letter from the secretary of the Mining and Explora- 
tion Company, dated March 5, in which they say that we 
have no knowledge of Mr. Benson excepting the unpleasant 
one that he is using our name as a screen for his own pur- 
poses, and giving a great deal of unnecessary trouble to 
firms he has asked in our name to quote for material. You 
are at perfect liberty to publish this letter in any way you 
may see fit." 

At a critical moment Mr. Benson appears to have been 
unable to obtain funds, and obtained an advance from our 
agents, and also from another firm in Rugby, with whom 
he placed an order also specifying our material. Yours, 
etc., UNION ELECTRIC CoMPANY, LIMITED. 

(Justue Eck, General Manager and Engineer.) 


MACHINES USED IN ITALIAN ELECTRICAL 
WORKS. 


Engineer Tona recently gave a paper before the Italian 
Electrotechnical Association on the subject of machines 
used for generating electrical energy. He shows that the 
water turbine can now be manufactured to give 75 to 
80 per cent. efficiency. The Jonval turbine is no longer 
made: for small machines the Girard type is everywhere 
adopted, but for anything over 100 h.p. the Pelton wheel 
or Francis turbine (or its understudies) are used, these 
latter for waterfalls up to 330ft. and up to 3,000-h.p. 
units, whilst the Pelton wheel is used for falls up to 
1,320ft. and in units of 2,500 h.p. In March of last year 
there were under construction in Italy over 200 turbines 
of 300 h.p. and upwards, some of them being as large as 
1,000 h.p. In steam-turbine construction “Messrs. Tosi 
have turned out from their own works 45,000 h.p, they 
have imported from abroad over 10,000 h.p., and now have 
about 18,000 h.p. passing through the shops. Gas-engines 
in Italy have been surrounded by thousands of difficulties, 
but upwards of 200 of 100 h.p, and over have recently 
been manufactured, about 9,000 h.p. of which has been 
put into service for electrical generating works. In switch- 
board work enormous strides have recently been made ; the 
cell ty pe has triumphed every where, the cells being generally 
constructed of armoured concrete. 

Naturally, with the big transmission schemes every where 
employing alternating currents, the continuous-current 
machines have demanded very little attention except for 
small lighting units and as exciters ; and, curiously enough, 
whilst all the heavy generating machinery is made at home, 
most of the tramway material bas been imported. Engineer 
Tona points out that whilst abroad field-magnet carcases 
for big alternators are usually constructed of cast steel, in 
Italy they still find it most economical to stick to cast iron. 
Machines built of this material have been successfully put 
to work up to units of 5,000 h.p. In regard to the applica- 


tion of electric motors for mining and metalliferous work, 


in 1894 there was very little electrical power being used in 
these branches, whilst in 1904 it had risen to nearly 
7,000 h.p. It is, however, in the weaving mills that by 
far the largest amount of power is consumed, whilst 
the mechanical works for pumping and veutilating further 
large demands are made. For crane and overhead 
traveller work the three-motor type is adopted. The 
sizes of motors vary from 4 h.p. to about 400 h.p. Unfor- 
tunately, no data аге available from wbich an approximately 
accurate table can be calculated to show the total number 
of motors employed, but it is safe to say that there is 
ample evidence that Italy is not behindhand in that 
respect. 

In regard to electric lighting, the statistics of 1898 show 
that 65,000 lamps were in use. At the present time this 
has gone up to over three millions. Unfortunately, the 
recent improvements in electric lamps have scarcely 
benefited Italy, as they are not suitable for alternating- 
current work. "There are four manufactories in Italy, but 
they are only able to turn out about one-half the national 
requirements, the other half being imported, 


TRAIN-LIGHTING.* 
BY H. HENDERSON, A.M.LE.E 
(Continued from page &.) 


Sroxk's SYSTEM. 

This is the pioneer system of self-contained carriage lighting 
sets, and as such will be described first. It was first tried on 
the Great Northern Railway (Ireland) in September, 1895, and 
on the London, Tilbury, and Southend Railway in November, 
1895, the latter railway having used it from that date for all 
its carriages. This is the only system in which mechanical 
methods are used for the regulation of the voltage at various 
speeds above a predetermined value. The method employed 
would appear to be most unmechanical, yet it has proved 
quite satisfactory and reliable, and so far, in England, holds 
the field in this form of lighting. The dynamo is specially 
hung, as shown on Diagram No. 1. It is attached by a loose 
hinge to an adjustable link, which is held in position by two 
nuts on a tension screw, 
towards, or away from, the driving pulley on the axle. The 
suspending link and belt are adjusted so that the belt 
draws the dynamo out of the position in which it would 
naturaily hang, thus putting a detinite tension on the belt just 
sufficient to absorb power equivalent to the electrical power 
rejuired. Thus, when the pull on the belt (owing to the increase 
in the speed) exceeds the weight on the belt due to the one- 


sided suspension of the dynamo, the latter will automatically | 


be drawn towards the driving pulley on the axle, thus allowing 
the belt to slip, whilst the armature will continue to revolve at 
its normal speed. The belt tension can be regulated to suit 
requirements by means of the tension screw. 


METHOD OF SUSPENDING DYNAMO 
DIAGRAM No, 1. 


This system uses two batteries, and the switching is so | 


arranged that one battery serves to regulate the voltage at the 
lamp terminals, whilst the other receives a small charge. When 
the coach runs in the opposite direction, the connections of the 
batteries are automatically reversed, and the battery last charged 
becomes the regulating battery and the other one receives the 
charge. A resistance is also used in the circuit, which prevents 
the lamps being over-run, since the dynamo must generate a 
higher voltaze than that required for the lamps. Diagram 
No. 2 shows this simply. Taking Fig. 1 and the dynamo running, 
contacts A and B are closed and 5 апа 4 open. Current will 


then low direct through No. 1 battery and also through the | 


resistance to the lamps, No. 2 battery being directly across the 
lamps. When the train stops, А and B are opened and 3 and 4 
led. No. 1 battery now supplying part of the current 
rejuired through 3 and 4, and a section of the resistance 
and No. 2 battery supplying direct to the lamps. When 
the train runs in the opposite direction, these operations 
аге reversed. If the train has very long runs in one 
direction. during daylight, the main switch has two extra 
contacts, so that, when the lamps are off, the resistance 
л short-circuited, the current generated being then equally 
vided between the two batteries. Тһе automatic switches by 
means of which the above-mentioned operations are carried out 
aia attached to a switchboard at the commutator end of the 
dynamo. The main movable contacts are attached to a rocking 
arm, which is carried round in the direction of rotation as far 
as certain stops will allow. This rocking arm is attached to the 
movable part of a centrifugal governor fixed to the end of the 
armature shaft and arranged in such a manner that, as the speed 
increases, the governor opens and pushes the rocking arm along 
the shaft, elosing contacts which connect up the cells, dynamo, 
ete.. in the cortect order. The rocking arm in its motion also 
changes over a see-saw switch which reverses the operations 


* Paper read before the Newcastle Section of the Institution of 
Electrical Engineers, Feb. 25. 
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The dynamo is thus free to swing | 


— sl 


mentioned in Diagram 2. The sliding of the governor also 
operates a knife switch which opens the contacts 5 and 4 in 
Diagram 2 and closes the same when the speed falls. This 
motion also operates a carbon break in the field circuit which 
saves the contacts on the rocking arm from arcing when the 
| switch is withdrawn by the governor. Diagram No. 3 shows 


РІСІ FIC.2 


7 9280 


Distribution of Current between Dynamo, Batteries and Lamps. 
DiacraM No. 2. 


[RA TY P 


the actual connections from the switchboard. Supposing the 
dynamo is running in the direction of the hands of a watch 
looking at the governor end, the rocking arm will be turned to 
| the right and face contacts C, A, and B and 2 and 1. As the 
| speed increases, the rocking arm contacts will close A (against 
one side of which it is in contact) to B, thereby exciting the 
field, from No. 1 battery. If the lamp voltage is 24, then, 


"m 


y г Batey 


an 


DIAGRAM OF CONNECTIONS FOR "A; 8. c. 
“AR” АМО “СА DYNAMOS. 


Diacram No, 3 


when the dynamo is generating 24 volts, the governors are 
adjusted to complete the contacts, and € is now joined to A and B 
and No. 2 to No. 1, at the same time opening contacts 3 and 4, 
and connecting the see-saw switch to E. Current will now 


| pass from bottom brush. through € to A and B. From B 
it passes round the magnet circuit. From A it passes 
to D, and on to terminal marked +! on the resist 
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ance terminal board; thence to the positive of No. 1 battery, 
and, if the lamps are off, part will go through the resistance to 
No, 2 battery, returning through the common negative to 
** — ” terminal on resistance board and back to contacts 2 and 1 
to top brush. When the dynamo runs in the opposite direction, 
the rocking arm will be carried over and connected to the 
other set of contacts. A! and B! are first joined, then all con- 
nections are completed, and the see-saw switch is in D. Current 
will then flow from the top brush to B! and excite the field, and 
from A! to E, from E to 4, from 4 to +? on resistance board, 
from this to positive of No. 2 battery, 4nd also through resist- 
ance to No. 1 battery, returning through negative to 2! and 1!, 
and so back to bottom brush. If the lamps are now brought 
into use, say, in the latter case, current will pass through the 
resistance from the dynamo to terminal +}, from +! to D, from 
D to F, and +1 on the resistance board, and from this terminal 
to the lamp switch, and through the lamps by a double circuit 
back to the — terminals. No. 2 battery will thus receive a 
charge, and No. 1 will be across the lamps. If the train stops 
and lights are in use, contacts 3 and 4 are closed as the others 
open, and thus current passes from No. 1 battery through +! 
to D, and F and +: to the lamps, No. 2 battery also discharging 
through 3 and 4 and part of the resistance to +}, and over the 
same route to the lamps. The addition of this resistance com- 
pensates for the difference in the voltages between the two 
batteries. During daylight the main switch is placed horizontal, 
thus cutting out the resistance and placing both batteries 
directly across the dynamo terminals. The friction gear for 
turning the rocking arm is very ingenious. It consists of two 
plungers, which press lignum vitæ blocks on the back end of 
the rocking arm, which is in the form of a channelled ring. 
These blocks are pressed on to the ring by springs, gripping it 
and carrying it round against the stops. Ав the speed increases 
the plungers fly out and clear the ring, and thus there is no 
friction during the higher speeds. 


"24444442 
Wi hh «2» 
2 2 «С, 
e 
Ф, 


DiAGRAM No. 4. 


Wiring.—The simplest method of wiring is to run all the 
wires outside and on the roof, but if side brackets are 
required, internal wiring must be resorted to. Lead-covered 
cable attached to small wood blocks is used for roof work, 
and in some cases is boxed in to further prevent damage 
from being walked upon. Double switching of lamps is gene- 
raly used for ordinary coaches, thus necessitating three wires, 
as shown on Diagram No. 4. Cast-iron covers are screwed 
over the joints, and made watertight. Switches, with handles 
reaching to each side of the carriage, are fixed at the end, and 
are of the type lettered ** Main external switch " on Diagram 
No. 3. In large corridor coaches and saloons this switch is 
dispensed with, and a switch of the type marked Main internal 
switch is used. In all respects the system works quite 
satisfactorily, and is extensively used on many railways both in 
England and abroad. 

An ingenious method of testing the specific gravity of the 
cells is shown in Diagram No. 5. An ebonite tube is placed in 
each accumulator and connected by a rubber tube to a lead 
nipple which projects outside the box. When required to 
examine the specific gravity, a small siphon with a rubber tube 
connection is inserted in the lead nipple, and by squeezing and 
releasing the rubber ball of the siphon tube the acid rises in the 
tube containing the hydrometer. Water can also be added by 
the same apparatus. А 


VickERs-HALL SYSTEM. 

This system depends entirely upon electrical methods of 
voltage regulation, and is made for single or double battery 
working. The single-battery system is used for small or 
ordinary compartment coaches where either full or half lights 


can only be switched on. The dynamo supplies the lam 

through resistance, and any excess current passes to the 
battery. Thus, if individual lighting is required whilst the 
dynamo is running, the voltage at the lamps cannot be regulated 
without special means. The double-battery system obviates 
this difficulty, and is used for such coaches as sleeping and 
dining carriages, where individual lighting is a necessity. Опе 
battery is used to float on the lamps whilst the other is being 
charged. These batteries are alternately changed each time the 
dynamo stops, instead of (as in the Stone's system) each time 
the dynamo is reversed. This, then, allows single lamps to be 
used with small rise of voltage on the lamps. The voltage 
generated at the various speeds above the predetermined 
amount is regulated by using a series winding, wound inversely 


, THIS STRIP OOES NOT COME 
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STONES PATENT CELL TESTING APPARATUS 
DiAGRAM No. 5. 


with the shunt winding, so that the field is weakened as the 
current increases. Additional regulation is also provided by an 
automatic regulating slide, described later. Ап external 
resistance, called an output adjuster, is also fixed in the shunt 
circuit for the purpose of regulating the maximum current 
required. The dynamo for both systems is hung as shown in 
Diagram No. 6, and is always kept in a horizontal position, 


Sad Ba PA ee 
Method of attaching to Coach. 
Diacram No. 6. 


thus avoiding any trouble with the ring lubrication. The 
tension spring keeps the belt tight, and at the same time 
allows for the motion of the bogie when fitted to such coaches. 

Single- Battery Sustem.— The dynamo is four-pole compound- 
wound as previously mentioned, and carries at one end the 
automatic regulating gear, as shown on Diagram No. 7. The 
poio сап switch is also carried at the end of this gear, and 
y its means current is always supplied in the same direction. 
The regulating mechanism is composed of the following parts : 
The governor, consisting of a disc, 4, containing two radial 
slots placed diametrically opposite. In these slots slide two 
weights, 5, connected by chains passing over rollers to an 
arrangement called the spring box, 8, which slides along the 
shaft, and is held away from the governor disc by springs, 7. 
The spring box is attached to a tube, which slides with it, and 
forms the cone of а ball bearing, 9. The cups of the ball race 
are fixed in an aluminium cup, 15, having two arms, which 
carry the brushes, 16, of two resistances, called the lamp and 
regulating slides. The regulating slide, 14, consists of a number 
of contacts, part of which are connected to the series winding 
and the remainder to the shunt regulating resistances. The 
sli ling brush moved by the governor is so designed that, when 


THE ELECTRICAL ENGINEER, MARCH 15, 1907. 388 


— 


part of it if all lights are on. The resistance is com- 
posed of similar units to the regulating slide, во that when 


the dynamo is at. rest, both the compound coils and the shunt 
resistances are short-circuited. As the speed increases, first 


Dracham No, 7. 


the compound coils are thrown into circuit, and then the shunt | the dynamo is at rest all the resistance is short-circuited, 
resistance is inserted step by step. By this means the ! but as the speed increases the brush is gradually drawn out, 


e» MAIN 


BATTERY 
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MAIN. SwITCH 


SINGLE BATTERY SYSTEM — WIRING DIAQRAM 


DiAcGRAM No. 8. 


thes cutting in the resistances until, when the full ouput is 


output of the dynamo is kept constant over the whole range 
reached, all the resistance is in circuit. The current is kept in 


of speeds. The lamp resistance, 15, is so connected to the 


MAIN SWITCH 


OUSLE BATTERY SYSTEM = WIRI 


Dracram Хо, 9. 


wain switch that when the oy are in use current passes | a constant direction m the outside circuit) by n chanve-ovet 
‘огоод all the resistance if half lights are on, and through I switch, 19, consisting of two insulated moving blades and 
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three fixed contacts, the two outer ones being connected 
together, the whole forming a reversing switch. The blades are 
connected to the brushes, and the contacts to the external 
circuits. The switch is forced over one way or the other, 
according to the direction of rotation, by means of a pole- 


changer actuator, 17. This consists of a body containing two 


radial guides, and revolving with the shaft. In the guides slide 
two weights, 18, controlled by springs, and held near the shaft 
when at rest. When the dynamo starts they strike a trigger 
connected to the switch, forcing it into its proper position, and 
as soon as speed is reached, the weights fly out by centrifugal 
force, and clear the trigger. An automatic switch or cut-out 
which controls the connections outside the dynamo is fixed 
inside the coach. It is controlled by a compound-wound electro- 
magnet, the fine-wire winding being directly across the dynamo 
terminals, and the series winding carrying the dynamo current. 
A controlling spring is provided, so that the switch does not 
close until the dynamo voltage is six volts above that required 
for the lamps. The shunt current now closes the switch, and 
the series winding reinforces it, and makes a firm contact. 
When the voltage of the dynamo falls below that of the cells, 
the cells send a reverse current round the series coil, and so 
demagnetise the core and open the switch. The main and 
shunt fuses are also contained in this box. 

The connections for the single-battery system are shown on 
Diagram No. 8. When the dynamo is at rest the cut-out 
remains open, cutting out the dynamo from the rest of the 
circuit. If lights are required, current will pass from the 
bittery through P, to M, through the slide (short-circuited) to 
F and H, and on to the main switch, F, and H,, to F, and H,, 
through the lamps to N, on the battery. When the dynamo 
commences to run, current will pass through the reversing 
switch to P and on to Bon the cut-out. From B current passes 
round the shunt winding of the cut-out and direct to N on the 
dynamo. It also passes through the main fuse to the shunt 
(dynamo) fuse to S, through the output adjuster to S, through 
the winding and regulating slide back to the reversing switch. 
When the voltage has risen to the required amount, as 
mentioned above, the cut-out closes, and current will now pass 
from the dynamo terminal P to B on the cut-out, through the 
main fuse, series winding of cut-out, through the switch to J. 
It then divides, part going direct to the battery, and the 
remainder to the lamps, if in use, through M to F, (if full 
lights are on) or H, (if half lights are on), and then through the 
switch to the lamps. This time the lamp slide will not be 
short-circuited, and the resistance will be thrown into the lamp 
circuit. 

Double- Battery System.—The connections for the double- 
battery system are shown on Diagram No. 9. When the 
dynamo is at rest or not generating, the two batteries supply 
the lamps in parallel. If the lamps are not in use when the 
dynamo is running, the batteries are charged in parallel. The 
dynamo and regulating mechanism are the same as for the 
single-battery system, except that the lamp slide is not provided 
with a half-light connection. The principal difference lies in 
the automatic cut-out, which in this system consists of two 
electromagnetic switches, and each switch has four contacts, 
contacts being also made when the switches are down. It will 
be seen by following the connections that each cut-out connects 
its own battery when up to the dynamo, and when down to the 
lamps, and although both can be down at the same time both 
cannot be up together. This is prevented by a small change- 
over switch, fixed at the top of the cut-outs, into the shunt 
windings of the coils, so as to excite these windings alternately. 
This switch is actuated by means of two ratchet wheels mounted 
on its axle, the wheels being turned by a pawl mounted on each 
plunger of the cut-out coils. Ву this means the switch is 
moved one step each time the dynamo stops. The main 
switch consists of five contaets—three for the lamps and two 
for connecting the batteries directly in. parallel when the lamps 
are not in use, the switch bridging the lamp resistance. The 
conditions of working are as follows: When the dynamo is at 
rest both automatic switches are down. If the lights are on, 
current will pass from P, to B} and also from P, to B, through 
the lamp slide (short-circuited) to В, and В, and also to B, 
From these points the combined currents pass through the 
switches to Li and L, and to the lamps through F and H. If 
the dynamo is running, and the lights off, В, and B, will 
he connected on the main switch. When the voltage of 
the dynamo rises, one of the automatic switches will be 
drawn up, say the left one. Current wil now pass from 
P to P4, round the coil through the top contacts of the switch 
to Ву, from B, to P,, and also through B; and B; on the main 
switch to P., thus charging both batteries in parallel and cutting 
out the lamp resistance. If. now, the lamps are put on whilst 
the dynamo is running, the main switch will connect L, to F 
and H as required. Current. now passes from P to P, through 
the coils and switch to B,. Part will go to Pj, and the remainder 
will pass to B,. through the lamp resistance to B, and P,. Also, 
it will pass to B, through bottoin contacts of the second switch 
to Li, he F and H to lamps, thus putting the lamps and No. 2 
battery in parallel and the lamp resistance in the main circuit. 


The shunt (magnet) connections and the regulating slides remain 
the same as in the single-battery system, and need no further 
explanation. The method of wiring is similar to the previous 
system described, and will not be described in detail. 


(To be continued.) 


PARLIAMENT. 


Victoria Falls Power Scheme. 

In the House of Commons on Tuesday, Mr. Essex asked the 
Under Secretary for the Colonies whether the concession stated 
to be granted to the Victoria Falls Power Company to derive 
290,000 e.h.p. from the Zambesi Victoria Falls had the approval 
of the Colomal Oftice ; and whether powers to cancel such con- 
cession had been reserved if the scheme was not in operation 
within, say, five years.— Mr. CHURCHILL replied that the 
Secretary of State had signified his general «pproval in principle 
to the grant of proper facilities to the Victoria Falls Power 
Syndicate, but no detailed proposals for carrying out the con- 
cession had as yet been laid before him. In reply to a further 
question, Mr. Churchill said that the risk of injury to the 
pictorial effect of the Falls and their attractiveness to visitors 
would be elements in the consideration of the Colonial 
Secretary. 

London Power Problem. 


Consideration of the Administrative County of London and 
District Electric Power Bill and the London County Council 
(Electric Supply) Bill, which were in the list for second reading 
on Wednesday, was postponed until April 9. 


Teleqraph (Construction) Bill. 


This Bill, which has been introduced by the Postmaster- 
General, authorises the Railway Commissioners to determine 
differences between the Postmaster-General and the owners 
or occupiers of land ; to extend to rural districts the provisions 
now in force in the Metropolis and other large towns, by which 
only the consent of the body having control of the street is 
required to the placing of works in, over, or upon streets; and 
to empower the Postinaster-General to require the lopping of 
trees which obstruct telegraphic communication. 

Private Bills. 

Lord Saunderson's Select Committee of the House of Lords 
commenced on the 7th inst. the consideration of the Bill being 
promoted hy the Birmingham Corporation to construct tram- 
ways at an estimated cost of £94,500. The Bill was opposed 
by the London and North-Western Railway and by a large 
number of the inhabitants of Harborne and Edgbaston, who 
were represented by counsel. The Bill proposes to lay a tram- 
way through the residential districts of Edgbaston and Harborne, 
and was brought forward owing to the request of the inhabitants 
of Harborne. "The Bill is still under consideration. 

It has been decided by the Standing Orders Committee that 
the Tramways Bill promoted by the London County Council 
shall be allowed to proceed, provided that certain tramways be 
struck out, including the suggested line along the Tottenham 
Court-road. | | 

The Cavehill and Whitewell Tramways Bill for conferring 
running powers upon the Cavehill and Whitewell Tramways 
Company and the Corporation of Belfast aud for other purposes, 
came before the Standing Orders Committee of the House of 
Lords (the Earl of Onslow presiding) last week, on the report of 
the examiner that the preliminary Standing Orders had not 
been complied with. After hearing counsels’ arguments, the 
committee announced that they had decided to allow the 
Standing Orders to be dispensed with, and the Bill to be pro- 
ceeded with in its entirety. 


APPOINTMENTS VACANT. 


Electrical Engineer, Clacton Urban District Council. Salary, 
£150 per annum, rising to £200 per annum. Applications to the 
Clerk by March 27. 

Assistant Lecturer in Physios and Eloeotrioal Engineering, 
Battersea Polytechnic. Commencing salary, £180. See advertisement 
in last issue. 

Meter Inspector, Burnley Corporation electricity department. 
Wages, 50s. per week. Applications to the Town Clerk by March 18, 
See advertisement in last issue. 

Leading Examiner for electric railway rolling stock at Birken- 
head. Wage, 45s. per week. See advertisement in last issue. 

Man to take charge of mica building shop. К, M. S., Electrical 
Engineer Office See advertisement in last issue. 

Mains Superintendent, Lowestoft Corporation. Commencing 
salary, £100 per annum. Applications to the Borough Electrical 
Engineer by March 18. 
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FORTHCOMING EVENTS. 


FRI DAL, Marcu 15. 

North-East Coast Institution of Engineers and Shipbullders.— 
At 7.30 p. m., in the lecture theatre of the Literary and Philo- 
sophical Society, Newcastle-upon-Tyne, discussion on Mr. W. C. 
Mountain's paper on “The Application of Electricity to the 
Driving of Pumping Machinery tor Pontoons and Graving Docks“; 
aper on Marine Steauir Turbine Development," by Hon. C. A. 
'arsuns and Mr. R. J. Walker. 

Royal Institution of Great Britain.—At 9 p.m., “Problems of 
Applied Chemistry,“ by Prof. George Lunge. 

Institution of Mechanical Engineers.—At 8 p. in., Petrol Motor 
Omnibuses," by Mr. W. Worby Beaumont. 


SATURDAY, Marcu 16. 

Institution of Electrical Engineers.— At 2.30 p.m.. students! visit 
to Neasden generating station (Metropolitan Railway). 

Royal Institution of Great Britain. At 3 p.m., ''Hontgen, 
Cathode, and Positive Rays,” by Prof. J. J. Thomson. 
Lecture V.) 

Monpay, Maren 18. 

Institution of Electrical Engineers (Newoastle Seotion).— At 
8 pm., at Armstrong College, adjourned discussion on Mr. 
Henderson's paper on © Train Lighting ' ; paper by Mr. O. J. 
Williams on ** Insulation." 

T'E DAY, Marcu 19. 

Faraday Sooicty.—At 8 p.m., in the library of the Institution of 
Electrical Engineers, 92, Victoria-street, S. W., The Potential of 
Hydrogen liberated from Metallic Surfaces," by Mr. H. Nutton and 
Mr. H. D. Law; '' Electrode Potentials in Liquid Ammonia,” by 
Уг. F. M. G. Johnson and Mr. N. T. M. Wilsmore; Tie 
Impedance of Solutes in Solvents as manifested bv Osmotic Pres- 
sure, by Mr. John G. A. Rhodiu: The Electrolytic Deposition of 
Zinc, using Rotating Electrodes " (I1.), by Dr. T. Slater Price. 

Institution of Electrical Engineers (Manchester Section).— 
At 7.30 p.m., at the University, Manchester, ** A New Type of 
luduction Motor," by Mr. L. J. Hunt. 

Institution of Civil Engineers. At 8 p.m., The Victoria Falls 
Bndge," by Mr. G. A. Hobson. 

WEDNESDAY, Макен 20. 

Bociety of Arta. At 8 p. ni., Smoke Prevention in Factories,” by 
Mr. Johu C. C. Kershaw. 

Royal Meteorological Society. At 7.50 p.m., at the Institution 
of Civil Engineers, Great George-strect, Westminster, S.W., 
"The Exploration of the Air," by Major B. F. S. Baden-Powell. 


Tuurspay, Макен 21. 

Institution of Electrical Engineers.—At 8 p.m., ‘ Rail Corruga- 
tion," by Mr. J. A. Panton. 

Optical Society. At 8 p.m. at 20, Hanover-sqnare, W., One- 
Position Ophthalmometry,” by Mr. J. H. Sutclitle. 

| FRIDAY, Maret 22. 

Physical Society. —At 5 p.m., at the physics laboratory of the Royal 
College of Science, Imperial Institute-road, South Kensington, 
Experimental Mathematies,” by Mr. Pochon > “Logarithmic 
Lazytougs and Lattice Works," by Mr. Blakesley; “A Micro- 
manometer,” by Mr. Roberts; Electrical Conduction Produced 
by Heating Salts," by Mr. Garrett. 

Royal Institution. At 9 p.m, ‘‘ Rays of Positive Electricity,” by 
Prof. J. J. Thomson. 

Institution of Civil Engineers.—At 8 p.m. (students’ meeting), 
A Point in Turbo-Alternator Desigu, by Mr. F. J. Kean. 

Saturpay, Marcu 23. 

Royal Institution. —At 5 p. ni., Röntgen. Cathode, and Positive 
Rays, bv Prof. J. J. Thomson. (Lecture VI.) 

Mobertsen's Social and Recreative Club.—At 7 p.m., ac Brook 
Green Works, dance. 

Junior Institution of Engineers. At 3 
Green reservoir works of the Metropolitan 


„. u., visit to Fortis 
ater Board. 
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PERSONAL. 


The Birmingham City Council have decided to increase the salavy of 
Mr. К. A. Chattock, electrical engineer, from £1,000 to £1,200 per 
annum. 

The committee of the National Electrical Manufacturers’ Association 
have appointed Mr. C. S, Northeote, XI. I. E. E., as their honorary 
erganisin, secretary. 

Mr. A. Dimmack, assistant electrical engineer to Chester, has been 
appointed electrical and mechanical engineer to the Swindon Corpora- 
tion electricity department. 

Mr. T. R. Renfree, who has for the past eight years been connected 
with the British Westinghouse interests in this country, severed his 
connection with them at the end of February to join the British 
Electric Transformer Co. 

The Senate of the University of Glasgow have conferred the honorary 
degree upon John Norman Collie, Ph.D., F.R.S., professor of organic 
ehenustry, University College, London. and Signor Ulisse Dini, pro- 
fessor of mathematics in the University of Pisa. 

The annual dinner of the Institution of Civil Engineers was held on 
Wednesday night, Sir Alexander Kennedy, the president of the insti 


— 
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tution, presiding. Among the distinguished guests were Lord Tweed- 
mouth, Lord 1 (the Lord Chief Justice), Lord Kelvin, Sir 
William Preece, Sir John Wolfe Barry, Sir Alexander Binnie, Sir 
William White, and Sir James Dewar. 

We are requested to state that Mr. H. M. Sayers, Who, as we 
announced last week, has been obliged to resign lis position as an 
assistant editor of Klectricad Engineering owing to a recent increase in 
his consulting practice, has not severed his connection with the paper 
as might have been interred from our announcement, but remains an 
important member of the “unattached " stat! of our contemporary, 
and one of its most valucd contributors. E 

Wa are informed by Messrs. Siemens Bros. Dynamo Works, Limited, 
that they have opened a London branch at 1. Abchurch yard, Caunon- 
street, E. C., under the management of Mr. A. W. Woodyatt. The 
district controlled by this branch will cover the counties ot Bedford- 
shire, Berkshire, Buckinghamshire, Cambridgeshire, Essex, Hamp- 
shire, Hertfordshire, Huntingdonshire, Kent, Middlesex, Norfolk, 
Oxfordshire, Sutlolk, Surrey, Sussex, the Isle of Wight, aud the 
Channel Islands. 

On Friday, the 8th inst., at the Crow's Nest Hotel, Newcastle, the 
stall and workmen of Messrs. J. II. Holmes and Co. presented a roll- 
top desk as a mark of their esteem to Mr. F. T. Hanks, of the technical 
stall, on the occasion of his leaving the firm after. 16 years’ service. 
The presentation was made by Mr. W. A. Clatwoithy, who very neatly 
voiced the feeling of the donors, to which the recipient suitably 
responded. The remainder of the evening was devoted to a musical 
programme of excellent quality. " 

Mr. John Eustace deputy engineer to the West Ham electricity 
department, who is leaving to take the important. position of engineer 
and manager of the Chelmsford. Elcctrie Supply Co., and Mr. T. C. 
Hunt. mains superintendent, who is about to depart for Buenos Ayres, 
were last week presented with valuable gifts by their fellow employ s, 
The gifts to Mr. Eustace were the complete works of Charles Dickens 
in a neat pak cabinet, and a case of pipes; while those to Mr. Hunt 
were à similar set of Dickens's works, a travelling clock, and a 
silver cigarette case. Mr. A. Hugh Seabrook presided over a large 
attendance. 

We regret to note the sudden death of Sir Daniel D.xon, Bart., 
M.P., which occurred this week. Sir Daniel was at the time of his 
death chairman of the Tramways and Electricity Committee of tho 
Belfast Corporation, and at a meeting of that body on Monday а 
resolution expressing the sympathy of the members was passed. At 
the same meeting the following resolution was passed unanimonsly : 
“That the committee place on record their high appreciation. of 
Mr. Miis services during the 13 years he has held the responsible 
olfice of electrical engineer to the Bellast Corporation, and their best 
wishe for his future career.” 

The second. annual dinner of tlie P. and О, Batti-Wallahs’ Society 
took place on Saturday, March 9, at the Holborn Restaurant, and the 
number of members and guests, including the ladies present. excecded 
55. A very enjoyable evening was spent. The company were received 
by the President. Mr. E L. Pinehing, and Mrs. Walton, and the past- 
president, Mr. L. M. Waterhouse, aud. Mra, Waterhouse. and many 
distinguished visitors were present. Mr. W. Rigg». the vice-president, 
proposed the toast of The P. and O. 5. N. Co.“ Mr. R. Leslie 
replied, stating that he was pleased to be among a number of the 
company’s old electrical engineers, and he said. that he considered the 
electrical equipment of the ships would be the principal feature of 
future improvements for the comfort of passengers, whieh was the 
main object of the P. and O. Co. Не complimented the Batti- 
Wallahs’ Society on its increase in numbers, and wished them every 
success. The President aud Committee“ was theu proposed by Mr. 
Sheppard, and the president, in his reply, pointed out that the society 
had gone ahead considerably since the first annual dinner last. year, 
and that the membership now was getting well on for 100, and he 
hoped it would continue to increase. In а very humorous speech, Mr. 
Chambers proposed the toast of ** The Ladies," which was admirably 
responded to by Mrs. Waterhouse. An excellent musical programme 
was gone through. 

An interesting smoker was held on the 7th inst. at the Barry's 
Hotel for the purpose of making a presentation to Mr. Harry Ellis, 
assistant electrical engineer to Mr. Arthur Ellis, the engineer and 
manager of the electra: пинот and. tramways departments of the 
Сага Corporation. Mr. Harry Ellis has been successful in obtain- 
ing the position of assistant electrical engineer at Bradford at u com- 
mencing salary of £250, and at the smoker а presentation of a hande 
some illuminated address, together with a separate photograph of the 
heads of the various sections of the two departnients, was made to 
Mr. Harry Ellis. The chairman of the Electric Lighting and Tram- 
ways Committee (Mr. Alderman P. W. Carey, J. P.), who was present, 
made some very complimentary references to. Mr. Harry Filis. and 
stated that he considered that Сага loss was Bradtord's gain. Mr. 
Howell David, tlie traffic superintendent, speaking on behalf of the 
tramways department, and. Mr. F. M. Spry, the electrical chief clerk 
and accountant, who spoke on behalf of the electric lighting and 
power department, also paid a tribute to Mr. Ellis. The chair was 
taken by Mr. Arthur Ellis. the respected engineer and manager, who 
made some feeling references to his regret at parting with the services 
of such a capable engineer, and one who had made himself universally 
popular with the stat. Mr. Harry Ellis, in responding, expressed his 
sorrow at leaving Cardiff, and only hoped that at Bradford he would 
meet with such a capable and enthusiastic bodv of workers as the 
staff and employés of the Carditl electric lighting and tramways 
departments. The evening was very pleasantly interspersed with 
songs by various members of the staff, a good programme hating been 
prepared by Mr. T. W. Beames, the hon. secretary, A few nights 
„ Mr. Harrv Ellis was also entertained at a banquet given 
y AA the local engineers, the chair being taken by Mr. J. P. 
MeTazgart, the local representative of Messrs. Siemens Bros. Dynamo 
Works, Limited, 
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LEGAL INTELLIGENCE. 


POSTMASTER-GENERAL v. NATIONAL TELEPHONE CO. 


Mr. Justice Swinfen Eady in the Chancery Division on Wednesday 
heard a special case which had been stated to determine a point of law 
arising in an action brought by the Postmaster-General against the 
National Telephone Co. 


The ATTORNEY-GENERAL, in opening the case for the Postinaster- 
General, said that the question was whether the system of private 
wires established and maintained by the defendants came within the 
exclusive privilege given by statute to the Postmaster-General. Under 
three statutes, the Post Office, by the authority of Parliament, secured 
an exclusive privilege which extended both to telegraphic and 
telephonie systems. The third statute gave an exclusive monopoly 
of all messages transmitted by telegraph, but there was an exception 
to that monopoly, and the defendants claimed that their system of 
private wire business fell within it. That exception was all telegrams, 
in respect of the transmission of which uo charge is made, tranayiitted 
by telegraph maintained or used solely for private use, relating to the 
business or private allairs of the owner thereof. It was held some 
years ago that a telephone wire was a telegraph within the meaning 
of tlie section, and that, therefore, the exelusive privilege extended to 
telephonic means of communication. There were very extensive systems 
established, by which different persons residing in the same place and 
dillerent businesses carried on in the same place were connected by 
means of exclianges, and it was not contended that those were private 
wires maintained for the private use of the subscribers, Wires by 
which a private person might communicate with his own servants or 
agents, or between his own house and his place of business, and which, 
therefore, were entirely for the private use of tle individual, were 
private wires. There was another elass —that in regard to wlrich the 
dillieulty arose. It sometimes was a matter of convenience for а man 
to establish and maintain a wire which would bring him into con- 
venient communication with some other person with whom he had 
business interests—for instance, between a shipowner and shipping 
ugent who acted for him and for other shipowners. There was no 
relationship of principal and agent, or master and servaut, and it could 
not, therefore, be said that the wire was set up or maintained for the 
exclusive use or advantage of the person who owned it or paid the 
defendants for setting it up and maintaining it. The question was 
whether or not that class of interchange was covered by the monopoly 
vested in the Postmaster-General. The exclusive privilege was given 
to the Post Office for the purpose of revenue, and for the public 
advantage. Was that to be evaded because the business between two 
individuals was sufficiently great or convenient to make it worth their 
while to maintain direct communication ? Unless the monopoly could 
be maintained, it would slowly be eaten away by the extension of the 
system to which objection was taken. 


The Solicrrog-GENERAL, contended that the word “ private” wire 
meant a wire private to the person who owned or used it; and the 
moment it was made common to all persons it ceased to be private. 


Sir Roverr FINLAY, on behalf of the company, submitted that 
„private use meant use not open to the public. It was impossible 
to cut down the terms of the exception so as to confine it to the case 
of a wire from one part of a man's business to another, or from one 
office of his to another belonging to him. Hardly any messages 
related exclusively to the private affairs or business of the sender. 
ln a person's private affairs someone else was generally involved, and 
it was of the essence of business that there should be another party 
concerned. 


Mr. Eve, who followed, argued that a wire was private so long as 
it was used either by the person who owned it, or by others com- 
municating with its owner. 


Mr. JUSTICE SWINFEN Eapv reserved judgment. 


LONDON UNITED TRAMWAYS. 


lu the Court of Appeal, before the Master of the Rolls and Lords 
Justices Vaughan-Williams and Buckley, on Wednesday the hearing 
was concluded of the case of the London United Tramways (1901) rv. 
the Assessment Conimittee of the Brentford Union and the overseers 
of the parish of Chiswick on the appeal of the Assessment Committee 
from a decision of a Divisional Court of King's Bench aflirming a 
decision of the Court of Quarter Sessions. 

The London United Tramways appealed to Quarter Sessions against 
@ poor rate made for the parish of Chiswick on April 30, 1903, the 
question for decision being whether the“ parochial principle“ ought 
to be adopted for rating purposes where a portion only of a tramway 
undertaking was in a certain parish. The company's system of 
tramways ran through several parishes, and the company contended 
that the principle adopted by the Assessment Committee was wrong, 
and that the rateable value decided by them was too high. They 
contended that to ascertain the rateable value of the company’s under- 
taking in Chiswick the proper method was to arrive in the first 
instance at a rateable value of the whole of the undertaking, and then, 
for the purpose of adopting the parochial principle as far as possible, 
to divide sneh rateable value among the parishes in which tlie: under- 
taking was situated according to the number of саг miles ren in each 
7 during the year. The Assessment Committee of the Brentford 

nion, on the other hand, contended that separate valuations in cach 
parish was the correct method of valuation, The Court of Quarter 
Sessions upheld the contention of the con:pany, and the Divisional 
Court affirmed that decision, Hence the present appeal. 

At the conclusion of the arguments their Lordships affirmed the 
decision of the Divisional Court, und dismissed the appeal with costs, 


COMPANIES’ MEETINGS AND REPORTS. 


COUNTY OF LONDON ELECTRIC SUPPLY. 


The thirteenth ordinary general meeting of the County of London 
Electric Supply Co. was held on Monday at Winchester House, Mr. 
J. B. Braithwaite presiding. 

The Cain uA, in moving the adoption of the report (Electrical 
Engineer, March 8), said that during the year they had issued 
£100,000 of 6 per cent. cumulative preference shares. The expendi- 
ture on mains, which was one of the most important items, was in 
1902 £74,954, in 1903 £45,272, and during the past year £351,725. 
They had had also to make further expenditure on plant from time 
to time, hut they could look forward to .this class of expenditure 
decreasing year hy year. Turning to the revenue account, they would 
see that the Company was in a very satisfactory position as compared 
with some other of the London electricity supply companies. During 
the past year there was an increase of £10,205, or 7 per cent., in the 
gross revenue, Receipts from the sale of current were £142,344, as 
against £133,354, ind rents receivable were slightly up, as also were 
interest and dividends, so that the total revenue amounted to 
£156,218, us against £146,014. Не wished he could tell them that 
the whole of that increase of £10,200 had been secured as net, but 
that was not the case. While they had increased the current b 
25 per cent., the generating expenses were but slightly increased. 
They had, indeed, succeeded in decreasing the works cost for genera- 
tion and distribution hy 16 per cent. as compared with 1905. The 
efficiency of distribution was improved by 14 per cent. There was а 
tendency for the prices received to go down, owing to the increased 
amount taken for motor power, which was supplied at а reduced price. 
The units sold for power purposes were 43:9 per cent. of the total, as 
against 37 per cent. last year—that is to say, that approaching one- 
half of the total units sold was for power supply. Asregarded the horse- 
porn they lad secured this year their largest increase. In 1900 the 

orse-power was only 1,770, last year it was 9,932, and this year 12,688. 
The increase was very largely made up of supplies to small motors. 
They had increased their consumers by 1774 during the year, the total 
number now being 11.287. This was very satisfactory, considering 
the competition they had to meet from gas-engines, producer, and gas 
suction plants, and oil aud steam engines. Taking the progress of 
their business as a whole, he gave the following figures for 10 years. The 
net revenue in 1896 was £4,686 from the London stations, whereas this 
year it was £94,332. The profit from the London stations was 51.145 
in 1896 and this year £108, 300. The number of customers in 1896 - 
was 144 and now it was 11,287, while the units sold were 104,640 iu 
1896 and last year 10,755.124. The lamps applied for were 17,929 in 
1896 and this year 895,151. The lamps applied for last „ 
124,491 -was again a record, being the highest number obtained bv 
апу London company. They had sold 2,758,000 units, against 
2,040,652 units in the corresponding period of last year, so that they 
had an increase of 750,000 this year to date. The important point to^" 
notice in the revenue account was where the £10,000 increase in gross 
profits had gone to. Some of it had gone, unfortunately, in increased 
rates and taxes, which figured at £9,643, against £6,525—an increase 
of over 25.000. On that matter they were entirely helpless. The 
past year had been the year of the quinquennial assessment, and the 
business having grown considerably, they had to pay considerably: ~: 
more rates. The hardship was that they had no voice in 
the spending of the money. 
owing to purchasing additional  preniises and they carried 
forward an increased sum of between 55.000 and £4,000. The 
total result was that after placing £16,000 to reserve for deprecia- . : 
tion, and paviug the same dividend as last year, they increased their 
balance by £754. Dealing with the parliamentary position, he said 
it was unfair to make dre duda that the London electric supply com- 
panies were not giving bulk supply all over London, for the simple 
reason that Parliament had imposed restrictions upon them to prevent 
their doing so. Parliament would not allow them to link their stations ~- 
up so as to give one another mutual help and assistance. The result 
was that each company had to stand on its own basis, and they were 
not able to introduce those economies which they could if they were 
able to link up their stations. That, to his mind, was a great deal 
against the public interest. The Bill they were promoting was to give 
them the necessary powers to do this, and, if it was possible, they 
believed they would be able to give the bulk supply greatly to the 
public advantage, and, of course, in a much shorter time than if it 
were done by an entirely new body. 

Mr. FrepentcKk W. REYNOLDS seconded the motion, which was 
carried unanimously, 


CARLISLE TRAMWAYS. 


The eighth annual meeting of the shareholders of the Carlisle Electric 
Tramways Co. was held at Carlisle last week. Mr. T. D. Lingard, 
chairman of the directors, presided. 

The CHAIRMAN, in moving the adoption of the report and accounts, 
said he was sorry they had not had а good year, the receipts showin 
a decrease of £443 as compared with 1905. The trams were not u 
by the people of Carlisle to the extent the Company could wish, nor to 
the extent that rendered it possible for the concern to be carried on 
very successfully. Both receipts and expenses had increased, but the 
expenses had gone more up in proportion, extra mileage run acvount- 
ing for much of the expense. Considerable sums had had to be paid 
for repairs and maintenance, The extra mileage covered by the cars 
wis due to the 10-minute service run during the first and last quarters 
of the year alter mid-day. The Board thought that that was still a 
paying plan, but it had resulted in a curious state of things. Fron 
Jan. 1 to March 31 their receipts showed an increase of £157, and 


There was an increase in rent ` 


fr. ni S. pt. 1 to Dec. 31 of £202. but in the summer time, which was 
looked upon as their great harvest time, the public did not use the 
Car» as Was expected for some reason or other. He did not know why 
Has . Some people told him it was because trade was bad in 
Cirise, and others said it was the weather, but if people spent their 
penties in the trams in the first and last quarters of the year, he failed 
to see why they did not do so last summer, when the weather, so far as 
he knew, was not abnormal. It was a fact, however, that in what 
should have been the Company's best time in the year they had not 
bern alle to persnade people to travel in the trams. All things con- 
sidered, he thought the service of trams given was good, aud he was 
positive that no tramway concern in the kingdom was managed more 
economically than that in Carlisle, The balance of £583 would be 
carried over to the next vear. 

Мт. Вукмхен ум seconded the motion. 

In the discussion on the report it was mentioned that the expense 
per car mile bad been 5772d.. and the suggestion was made that if Sd. 
коп be got it was sufficient to рау all the expenses and a 5 per cent. 
dividend on capital as well. 

The report was eventually adopted. 


NEWMARKET ELECTRIC LIGHT. 


The annual meeting of the Newmarket Electrie Light Co. was held 
en Monday, Mr. G. II. Мета, chairman, presiding. 

From the directors! report it appeared. that during the past. усаг 
1,624 8c. p. lamps had been connected to the mains, making the total 
connected at tlie end of 1906 21,724 lamps. Applications for a further 
558 lamps had been received. A new set of accumulators had been 
pu in at the generating station. The offer made last year to supply 

mht for trade purposes at a flat rate of od. per unit had been accepted 

hy most of the consumers to whom it applied, The protit ou the year, 
sided to £125. 158. 4d. brought forward, amounted to £2,171. 23. 8d. 
I» ducting debenture interest (£710), a balance. remained of £1,461. 
2-. Bd., out ot which the directors recommended payment of a dividend 
of £4. Ss. per cent., and the carrying of £350 to reserve, 

The Снаге мах, in moving the adoption of the report and accounts, 
stated that the dividend recommended was d. per cent. less than Jast 
year's dividend, but the directors felt it necessary to build up the 
reserve fund: they had also been obliged during the past vear to 
menr, through the breakdown of an engine, the repair of two boilers, 
ete, expenses which had not been anticipated. The progress which 
the Company was making was quite satisfactory, and the number of 
applications. for new connections was about the same as usual, while 
there had been a slight increase in the proportion of current consumed 
hy customers. The directors said that they could etlect economies. in 
certain directions, and they were also placing before the publie the 
atest attraction in the shape of the tantalum lamp, which would con- 
wide rably reduce the cost of electric lighting. 

The report and accounts were adopted, 


BROMPTON AND KENSINGTON ELECTRICITY SUPPLY. 


The nmeteenth ordinary general meeting of the Brompton and 
Kensington Electricity Supply Co. took place on Monday at 
Winchester House, Mr. Henry K. Beeton, chairman of the Company, 
presiding, 

In moving the adoption of the report and accounts (Jet 
Equi e, March 8), the CHARMAN said that the progress during the 
past year had been very satisfactory. The output continued to grow 
at a satisfactory rate, although not so fast as of late years, due 
vrobably in a measure to the exceptional proportion of houses unlet in 
the Westend of London. The works’ cost and total cost per unit 
un showed à satisfactory diminution ; so that, notwithstanding 
that the price per unit of current reccived was less, the Conipany's 
gross revenue showed an increase of 51.969, and the net. revenue an 
increase of £1,442; and if it had not been for a further excessive 
in Tease in rates, Which had absorbed more than half of the increase 
mf thet protits, they would have done much better. The Company's 
бариа! expenditure showed a moderate increase in the year, distributed 
throughout the various heads of expenditure; but the margin of 
peant installed remained such that no immediate increase of capital 
was likely, Renewals to plant had been effected on the same liberal 
wale as hitherto, and the same provision to depreciation account. had 
Inen made, with the further provision of £4,000 placed to a reserve 
fund intended to meet general contingencies, and to which the 
d.rectors proposed to add in the future as circumstances permit. The 
„ tors continued to wateh the political situation as atleeted. by 
шипа] interference and the development of so-called * bulk 
supply with unceasing vigilance ; but in circumstances which were 
Му complicated and continualiy changing they felt that there was 
no announcement which they could make with advantage te the 
shareholders at the moment. He considered the general outlook 
satisfactory, and concluded by moving the adoption of the report and 
mounts, the declaration of the dividend on the preference shares, 
and also of a dividend making 10 per cent. for the year on the 
ondiinary shares. 

Mr. W. F. LEE-E seconded the resolution, which was unanimously 


adopted. 


OXFORD ELECTRIC. 


The sixteenth ordinary general meeting of the shareholders of the 
Oxford Eiectric Co. was held at Oxford on Friday last. 

Tue CHAIRMAN of the Company (Sir Henry C. Mance, C. I. E.) pre- 
eilcd. and in moving the adoption of the report he said the revenue 
a ount, inelnding £1.048. brought forward from the previous. year, 
showed a роп of £13,597. After dedneting for debenture and other 
Interest the sum of £2,040, and writing oll from the hire-purchase 
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installation account the sum of £673, there remained a balance avail- 
able tor dividend of £10.884, which was appropriated as follows: In 
payment of a dividend of 7 per cent.. tree of income tax, on the ordi- 
nary shares, of which 23 per cent. was paid in September last—this 
will absorb £7,000—and a dividend at the rate of 5 per cent. on the 
preference shares froni the respective dates of the various instalments, 
£376, 8з. 91. It is proposed to put to the credit of the reserve and 
replacement of plant account £2,612, leaving a balance to be carried 
forward to this year of £896. During the year £1,112 have been 
expended on plant replacements, and this amount has been taken fron 
the reserve fund, which, with the addition mentioned above, will then 
amount to £12,500. The system has been extended during the year, 
and the equivalent of 7,190 8-c.p. lamps added. The total number 
of lamps now in cireuit is the equivalent of 80,000 8-c.p. lamps. The 
number of new customers is 152, which is 12 more than last year. 
There was a demand for motive power during the vear to the extent of 
135 h.p. The system has been moditied during the year to meet tlie 
more recent requirements, Thev might be asked to make one or two 
rather important extensions in the future, They were in negotiation 
with the National Eleetrie Construction Co., and had practically 
agreed as to terms that they were going to charge for current for the 
projected tramways, 

Alderman Bvckrrt. seconded the motion, which was unanimously 
adopted. 


—— 


HART ACCUMULATOR. 


The eighth annual general meeting of the Hart Accumulator Co, 
was held at Essex House, Stratford, on Weduesday, March 6, the 
chairman of directors, Mr. G. W. Kidd, being in the chair. 

The report and balance-sheet to Dec. 51, 1906, submitted at the 
meeting stated that the profit for the year was £7,916, and the balance 
brought forward from last vear £7,022. After deducting the dividend 
on preference shares, £319. the balance standing to the credit of protit 
and loss account was £14,519. The directors recommended the pay- 
ment of a dividend of 125 per cent. per annum оп the ordinary share 
capital, which would absorb £5,000, and the placing of £1,500 to 
reserve fund, leaving £8.018. 145. 3d. to be carried forward. Tho 
Company's buildings, plant, tools, ete., had been augmented by 
£4,277, which had been charged to capital, and due depreciation on 
same had been made. The maintenance of the works, plant, ete., 
had been well kept up at a cost of £758, which had been paid for out 
of revenue. 

The CHAIRMAN, in moving its adoption, congratulated the share- 
holders on a very successful year, in spite of keen competition and 
abnormally high markets of raw material, Improvements were 
gradually going forward in storage battery design, and considerable 
expenditure was involved in the never-ceasing experiments Which were 
carried out by an expert staff. During the past year. practically all 
the shops had heen transferred to the new works, and. the latter were 
now in full swing, The advantage of increased space and accommoda- 
tion and other facilities were greatly appreciated. 

The resolution was unanimously carried, and a vote of thanks given 
to Mr. Clark, Mr. Poulton, and the remainder of the statt. 


DIRECT SPANISH TELEGRAPH. 


The report of the Direct Spanish Telegraph Co. for 1906, to he 
presented at the meeting on the 21st inst., states that the accounts 
show, after providing for interest on and. redemption of debentures, 
and crediting the reserve fund with the usual £5,000, a balance to the 
credit of revenue of £3.855, which, together with £1,733 transferred 
from the reserve fund, enables the directors to recommend a dividend 
of 10 per cent. on the preference shares and a dividend of 4 per cent., 
free of income tax, on the ordinary shares for the year, amounting to 
£5,586. Half of this amount was distributed on Oct. 1, 1906, as an 
interim dividend in respect of the half-year ended June 30, 1906. The 
trathe receipts for 1906 amount to £31,135, and the working expenses 
to £15,456. The fault which interfered with the working of the 
Bilbao cable was removed and communication restored by the Eastern 
Telegraph Co.'s cable steamer ** Norse” on Jan. 7, 1906, the interrup- 
tion having lasted two days. On Aug. 13, 1906, the Bilbao cable was 
again interrupted at about 193 knots from Falmouth. The repairs 
were carried out by the Eastern Co.'s cable steamer ‘ Sentinel," and 
communication was finally restored on Sept. 4, after having extracted 
а fault which existed in the line, Thie cost of these repairs—namely, 
£4,724—has been charged to revenue, 


BRITISH INSULATED AND HELSBY CABLES. 


The report of the British Insulated and Helsby Cables, Limited, for 
1906 states that the profit for the year has amounted to £197,113, to 
which has to be added the balance brought forward, £10,439, making 
a total of £207,552. From this have to be deducted. depreciation on 
buildings, plant, machinery, etc., £22,000 ; transfer to special reserve 
account, £8,500 ; to debenture stock redemution account, £5,000; and 
to patents and goodwill account, £26.672. The directors now recome 
mend a further dividend of 4 per cent. on the ordinary shares, making 
with the interim dividend already paid, a total of 8 per cent. for the 
year ended Dec. 31, 1906, together with a bonus of 2 per cent. Under 
article 89 of the articles of association, the directors are entitled to a 
further remuneration of £2,919. and there remains to be carried forward 
£356,715 During the past year the volume of trade has been cone 
siderably more than in the previous year, and the directors consider 
the result of the year’s working satisfactory. During the year only 
such additions have been made to the plant and machinery at the 
Company's various works as have facilitated business and conduced to 
expansion (Where possible). The patents and goodwill account has 
received the special consideration of the diteetors, the result being 


* 


568 THE ELECTRICAL EN 


ENGINEER, MARCH 15, 1907. 


= 


that this has been reduced by a sum of £96,672, £70,000 being 
taken from reserve and the balance of £26,672 from profit and loss 
account, 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY. 


The report of the Bournemouth and Poole Electricity Supply Co. 
for 1906, to be presented to the meeting on the 27th inst., states that 
the capital expended during the year under review in respect of tlie 
Bournemouth Order. 1890, the Poole and Branksome Order, 1897, the 
Christchurch and District Order, 1899, and the Pokesdown Order, 
1902, amounted to £26,680, making the total expenditure on account 
of those orders up to Dec. 31 last £390,168. To provide for the 
above and other requirements an issue of 7,500 6 per cent. seccnd 
preference shares of £10 each was made in June last at & premium of 
£1 per share. The balance from last account after payment of the final 
dividends on the preference and ordinary shares for the half-year ended 
Dec. 51, 1905, less income tax, was £1,706. The balance from revenue 
account, after deducting generation and distribution costs, rent, rates, 
taxes, wages, directors' fees, general establishment and otlier charges, 
and proportion of salaries, is £30,171, making a total available 
revenue for the year 1906 of £351,877. Leasehold and special redemp- 
tion funds and interest have absorbed £1,256, while the amount 
carried to reserve for depreciation, repairs, renewals, etc., is £3,000. 
The directors now recommend a final dividend on the ordinary shares 
at the rate of 9 per cent. per annum, less income tax, making 7 per 
cent. for the year, leaving a balance of £1,632 to be carried forward. 
The total applications received at Dec. 31 last amounted to the 
equivalent of 161,711 8-c.p. lamps, being an increase of 18,595 for 
the year. The total number of Board oí Trade units sold for all 
purposes was 2,609,497, being an increase of 604,472 units for the 
year. The Richmond (Surrey) Electric Light and Power Co., in 
which the Company is interested, continues to make satisfactory pro- 
gress. The directors of that company have declared a dividend of 
7 per cent. on the ordinary shares in respect of the year ended 
Dec. 51, 1906. 


BROWETT, LINDLEY, AND CO. 


The report of Browett, Lindley, and Co. for the year ended 1906, to 

һе submitted to the meeting on the 22nd inst. at Manchester, states 
that the year's operations have resulted in a gross profit of £10,763 
upon work eonipleted, and after providing £1,933 for bank, debenture, 
.iud loan interest, and writing otl £5,793 for depreciation, there 
remains a net profit of £3,036, which reduces the debit balance on 
profit and loss account to £15.400. The amount charged for deprecia- 
tion is £1,291 more than was charged in the 1905 accounts. Seeing 
that prices in the early part of last year were the lowest ever taken 
hy the Company for high-speed engines, and in view of the fact that. 
part of the year's production is from a *'Corliss" type of engine 
entirely new to the Company, the directors hope the results may be 
considered satisfactory. As mentioned in the report for 1905, the 
Company's high-speed engines have been шыу remodelled and 
improved in design. These alterations have proved verv beneficial 
aud have now been adapted to most of the sizes hitherto made, but 
some further expenditure will still be needed to bring all up to date. 
The order hook is now better filled than for some years past, but 
prices, though slightly better, are still very low ; and, in view of the 
higher cost of all materials, the only method of getting better profits 
is by increasing the production of the works; tlis is having the 
careful attention of the directors. The need of additional machine 
tools interferes with cheap production, and the directors have under 
consideration the possibility of acquiring some further tools which 
would undoubtedly increase the profits. 


BATH ELECTRIC TRAMWAYS. 


the annual report of the directors of the Bath Electric Tramways 
states that the construction of the Midland Bridge route has been 
commenced, but not yet completed. Preparations have been made to 
start work upon the Saltford extension as soon as a favourable oppor- 
tunity offers, Six more motor 'buses have been purchased, making 12 
owned by the Company, which are sufficient for present requirements. 
The capital expenditure has been increased һу the sum of £10,778 
during the past year. The total receipts were £42,722, against 
235,859 in 1905 and £33,202 in 1904. The total expenditure for the 
same periods was £27,828 in 1906, £22,169 in 1905, and £21,951 in 
1904. The mileage covered by the cars last vear was 1,130,960, and 
the passengers carried 7,082,472. After charging operating and 
administrative expenses, there remains an available balance of 
£16,907, and after making certain deductions for interest on loans 
and dividend on preference shares, ete., there is a balance of £6,161, 
out of which the directors recommend the payment of a dividend at 
the rate of 5 per cent. per annum on preferred ordinary shares, which 
will absorb a sum of £3,780, leaving a balance of £2,381. Of this 
sum, £2,000 is put to reserve for depreciation, and £381 carried 
forward. Sir Vincent Caillard retires from the Board, and offers him- 
Self for re- election. 


ELECTRIC LIGHTING AND TRACTION (AUSTRALIA). 


The directors’ report shows that during 1906 the capital expenditure 
was £22,555. The gross profit from the Melbourne and Geclong 
undertakings is £12,280. Adding the dividend on the holding iu the 
Adelaide Electric Supply Co., ete., the total gross protit is £16,202. 
After paying interest and management exvenses there remains £1,185, 
which the directors recommend should be carried forward. In view of 
the increasing demand for light and power at Melbourne, the directors 
have found it necessary to place on order an additional gencrating set, 
consisting of a 1, 500-K W. steam-turbine aud dynamo. A proposal for 
electric tramways at Geclony has recently been put forward, aud the 


directors have decided to submit a tender for a lease of the concession, 
based upon supplying the necessary power for the Company's existing 
generating station. The Adelaide Electric pp y Co., in which the 
Company has a holding of £127,500 ordinary shares, is making good 
progress, and was able to declare a dividend of 25 per cent. per annum 
on the ordinary shares in December last. 


MEXICAN LIGHT AND POWER. 


The report of the Mexican Light and Power Co. for 1906 states that 
at the close of the past year the present works had progressed so near 
to completion that it was possible to etlect sweeping reductions in the 
construction staff and to reorganise upon a more economical operating 
basis. Power house No. 1 at Necaxa is now nearly completed. Dam 
No. l at Tenango was completed in July, but in the month of 
December the concrete spill-way was raised 2m. higher in order to 
obtain a daily storage of water, which could be used for carrying peak 
loads during the present dry season. This work is now finished. The 
Laguna dam was commenced in May last, and is now constructed to a 
height of 9m. above the river bottom. It will have storage capacity, 
at its present height, of 22,000,000 cubic metres of water, but owin 
to the unavoidable delay in the completion of the Carmen Canal an 
tunnel for the diversion of the Upper Necaxa River into the Laguna 
storage basin, the amount of water stored at the Laguna is now only 
11.000. 000 cubic metres; the general manager hopes that this will be 
sufficient, with other available supplies of water, to carry all peak 
loads during the ensuing dry season with the use of very little steam 
power. The Carmen Canal is about 5 kin. and the tunnel is 800m. 
in length. This work was commenced in June last, and the canal 
was completed in October, but in constructing the tunnel a sub- 
terranean stream of water was encountered, causing great delay in 
the work, which was not completed till November last. The Los 
Reyes canal and tunnel have also been constructed to divert the 
upper waters of Los Reyes River into the Necaxa basin. This work 
was commenced in October last and was practically completed during 
January. It is estimated that the diversion of this river will procure 
an additional monthly supply of 1,000,000 to 3,000,000 cubic metres 
of water during dry seasons, and together with the storage in the 
Laguna basin supply the requirements of power-house No. 1 at 
Necaxa pending the construction of dam No. 2 at that place. A new 
franchise authorising the Company to maintain subterranean cables 
and aerial transmission lines for the supply of electric energy for 
lighting, motive power, and other purposes to the citv of Mexico aud 
to all towns and places in tho Federal district of Mexico, until the year 
2012, was granted by the Federal Government on June 50, 1906, and 
ratitied by decree of the Federal Government on Nov. 26, 1906. The 
contract for the supply of electric energy during 20 years for pumping 
potable waters for the city, which was signed on May 16 last, 
was ratified by decree of the Federal Congress on Oct. 22, 
1906. The franchises of the Company are now consolidated. and 
ratified by decrees of the Federal Congress of Mexico on a basis both 
equitable and satisfactory. All the properties of the Mexican Electric 
Light Co., including those purchased hy said company from the 
Mexican Gas and Electric Light Co., and. from La Compania Explota- 
dora de las Fuerzas Hidro-Electricas de San Ildefonso, S. A., were 
leased by this Company from Jan. 1, 1906, for the term of 99 years, 
under a contract by which this Company assumes the payment of the 
principal and interest of the bonds of the Mexican Electric Light Co. 
ot the par value of 6,000,000dol. gold, and all the expenses of operat- 
ing id maintaining the works and lines of said company, the capital 
stock of which is owned and controlled by this Company—/.v., the 
Mexican Light and Power Co. In January, 1906, the gencral manager 
made the following estimates of earnings and operating expenses for 
the past year: estimated gross earnings, 1906, 4,012,000dol. ; operating 
expenses, 1,440,000dol. ; net earnings, Mexican currency, 2,572,000dol. ; 
estimated net earnings, gold, 1,286,000dol. The actual earnings and 
operating expenses for the past year were as follows: gross carnings, 
1906, 5,854,194dol.; operating expenses, 1,476,975d0].; net earnings, 
Mexican currency, 2,577,219dol. ; net earnings, gold, 1,188.609dol. 
The Company, out of its net earnings of 1,188,609dol. (gold), applied 
113,323dol. (gold) for the maintenance of plants, and carried the 
balance of 1,075,286dol. (gold) to profit and loss account. The 
operating expenses of 1,476,975dol. (Mexican currency) includes 
591,504dol., which was the cost of steam power during the year, 
pending the completion of the hydraulic plant. The net earnings fell 
97,391dol. (gold) below the estimates for the vear, but the deficiency 
is due to three causes, One of these was that the tramway company 
was unable to procure from the manufacturers and to install its 
machinery so as to be able to take power on Oct. 1 last as agreed ; and 
the other, the city of Mexico did not make certain anticipated exten- 
sions in the publie lighting. The general manager estimates the 
earnings and operating expenses for the year 1907 as follows: gross 
earnings, 5,042, 000dol.; operating expenses, 1,522,000dol. ; net 
earnings, 3,520,000dol.; net earnings, gold, 1,760,000dol. If the tram- 
ways, mining, and manufacturing conipanies with which this Company 
has made contracts for the delivery of power can secure carly deliveries of 
their machinery, motors, ete., from the manufacturers, the net earn- 
ings for 1907 should be increased to about 2,000,000dol. (gold). It is 
estimated, however, that in any case the earnings for the month of 
December, 1907, should amount to: gross earnings, 500,00040]. ; 
operating expenses, 125,000dol. ; net earnings (Mexican currency), 
575,000dol. ; net earnings (gold), 187,500del. The Company has at 
present three steam plants, with a total steam generating capacity of 
nearly 16,000 h.p., or 11,500 kw. The steam power stations can be 
utilised in carrying peak loads, and they are of great value as a reserve 
in case of accidental interruptions in the operation of the hydraulic 
plauts, but as the operating n per unit of power distributed 
from the steam plants are more than 12 times the operating expenses 
per unit of power distributed from the Company's hydraulic plant at 
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Necaxa, the advisability of increasing the hydraulic plant, rather than 
resort to the use of steam power, is readily apparent. The general 
mapaver has prepared preliminary estimates for the construction of 
power house No. 2 in the Necaxa. Valley, above power-house No. 1, 
from which it appears that with no more diversion or storage works 
than these now being completed, excepting a dam on Los Reyes 
River, sutheient water is available to operate the proposed power-house 
No, 2 continuously at 20,000 h.p.. or on peak Jost at 40,000 h.p. 
The cost ot constructing à dam оп Los Reyes. River, together with the 
trench, tunnel, head works, pressure pipes, power-house bnilding, and 
e_atpment, with capacity of 20,000 hi. p., is estimated approximately 
at 2 G00. O00 Jol. 8 ‚ and this capacity can be increased us may be 
теуип to 40,000 h.p. at an. additional cost of 1,000,000dol. (gold). 
ora total cost. of 5,000,000dol. (gold) for 40,000 h.p. This second 
power plant, containing two units generating 20,000 h.p., should 
ultimately vield an additional net annual revenue of 800,000do0l. (gold) 
per annum, and subsequently additional generating units of 10.000 h. p. 
each can be installed as they are required, 


D 
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TYNEMOUTH AND DISTRICT ELECTRIC TRACTION. 


The total revenne for the усаг 1906 amounted to £15,615 and the 
кре иие dneliding £666 for debenture interest) to £8,996, leaving 
а profit of 64.016, which. added to the amount of £137 brought 
forward trot last account, leaves an available balance of £4,754. 
The directors recommend that this sum should be applied as follows: 
amount to be placed to depreciation and reserve fund, £1,000 (which 
will then amount to £8,569) ; dividend at the rate of 5 per cent. on 
the cumulative preference shares to Dec. 51, £1,525 ; dividend at the 
rate of 4 per cent. per annum on the ordinary shares, £1,856 ; to be 
earned forward to next account, £372. 


NEW COMPANIES REGISTERED. 


San Paulo and Minas Railway Co, Limited.—Revistered 
Feb. 20 by Gilbert Samuel and Co., 16, Great Winchester-street, 
E.C. Capital, £200,000 in £1 shares. Objects: to adopt an agree- 
ment with the San Simao Syndicate; to acquire the San Simao 
Raulwav. running from Station Bento Quirino, on the Moyyano 
Kailway, to Station Serra Azul, in the State of San Paulo, Brazil; to 
acquire and carry out two concessions to extend the said railway, and 
any further concessions which mav be necessary for further exten- 
to complete. equip, work, maintain, improve, and. operate the 
said railway, and any other railways and trai ways in Brazil or else- 
where ; to manufacture rolling stock, ete. 

Northampton Machinery Co., Limited.—Kevistered Feb. 18. 
Capital, £15,000 in £1 shares (7.500 preference). Objects: to adopt 
атбои (1; with J. V. Collier and (2) with C. W. Phipps, and to 
сапу on the business of engineers, manufacturers of aud dealers in all 
kinds of machinery, ete. No initial public issue, Table “A” mainly 
applies Registered office: St. Michael's-road, Northampton. 

Maudslay Motor Со. (1907). - Registered March 7. 


sions | 


Capital, 


£100,000 in 80.000 preferred ordinary and 20,000 deterred ordinary of 


£1 shares. Object: to acquire the business of the Maudslay Motor 
Co incorporated in 1905, carried on at Parkside, Coventry, and at 
213-223, Knightsbridge. London. 


Liens Registered. 

Bi-Centric Insulating Co., Limited, London, E.C. — Lien 
registered March 1 for £150 5 per cent. debentures, part of £200 
authorised. No trustees. Secured on the undertaking. 

Electric Law Press, Limited, London, E. G.— Lien registered 
March 6 for £100 7 per cent. debentures, part of £1,000. Amount 
previously issued, £850. No trustees. Secured on the assets, book 
debta, and stock in trade. 

Durham Collieries Electric Power Co. Limited.—A memo- 
randum of satisfaction in full of a charge dated Oct. 25, 1906, securing 
£18.000, has been filed, 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


Nottingham. The Corporation invite tenders for annual supplies 
for the tramways department. Tenders by March 18. 

Liege.— The Municipality invite tenders for the installation und 
working of electric power supply. Tenders by March 30. 

Derby.—Tenders are invited for switchboard panels for the elec- 
tricity department. Tenders to the Town Clerk by March 25. 

Dublin. The Corporation invite tenders for the supply of are lamp 
carbons. Tenders to the Town Clerk by March 21. See advertisement. 

Sheffield. - The Corporation Electricity Department invite tenders 
fur the supply of alternating-current regulators, Tenders by March 21. 

West Ham. — Tenders are invited for mechanical stokers and open- 
{уре low-lift cooling tower. Tenders to the Town Clerk һу noon 
ou March 18. 

Bolton.—T!e Electricity Committee of the Corporation invite 
tenders for one 1,500-kw. three-pnase alternator. Tenders hy March 28. 
See advertisement. 

Rochdale.—Tenders are invited for the supply of stores required 
during 12 months from April 1, for the Gas and Electricity Committee. 
Tenders by March 20. 

Islington.—Tenders are invited for the annual supply of alternat- 
ing-current induction motor meters. Tenders to the Town Clerk by 
April 4. See advertisement, : 


Bukarest. The Post and Telegraph Department invite tenders for 
the supply of 2,000 Leclanché cells. Tenders by March 39. Also lor 
annual supplies. Tenders by Murch 31. 

Glasgow.—'l'he Corporation invite tenders for the supply and eree- 
tion of steam turbo-alternators with condensing plant. Tenders to 
the Town Clerk by 10 a.m. on March 25. 

Bolton.—The Electricity Committee invite tenders for one 2,000-h. p. 
steam-enyine complete. Tenders to the Chairman of the Electricity 
Committee by March 28. See advertisement. 

Cheltenham.—The Electricity Committee invite tenders for a 
1,000-kw.  turbo-generator, — electrically driven  surtace-condensing 
plant. Tenders to the Town Clerk by March 22. 

Prestwioh.—The Guardians invite tenders for the supply of gene 
rating blant, lifts, bells, and telephones, ete. Tenders to the Union 
Offices, Cheetham Hill-road, Manchester, by April 4. 

Copenhagen.—The Corporation invite tenders for two three-pliase 
steam-turbine alternators. Particulars from 30, Kroner Elektrisk 
Station, Gothersgade 30, Copenhagen. Tenders by March 18. 

Orviles (Spain! — ' Municipality invite offers for the electric 
lighting of the town and its lease for ten years. Particulars from the 
Ayuntoniento Constitucional, Madrid. Tenders by March 26. 

Ipswioh.—The Electrie Supply and. Tramways Departments invite 
tenders for the supply of stores required for 12 months commencing 
April 1. Particulars from Mr. F. Ayton, chief engineer and manager, 

Govan.— The Corporation invite tenders for the annual supply of 
stores for the electricity department. Particulars from Mr. T. C. 
Parsons, burgh electrical engineer, Tenders to the Town Clerk by 
March 25. 

Aberdeen.—The Corporation invite tenders for the supply and 
delivery of one surface condenser, together with air- pum p, oil-separator, 
ete. Tenders to the City Electrical and Tramway Engineer b noon 
on March 19. 

Copenhagen.— The Corporation. Electricity Department. invite 
tenders for three motor-generators of 1,000 kw. capacity each. Par- 
ticulars may be had on application to Gothersgade 30, Copenhagen. 
Tenders by April 11. 


Newcastle-upen-Tyne.—The Corporation invite tenders for the 
construction and erection of electric cranes on the quay at Newcastle- 
upon-Tyne. Specifications, etc., can be obtained on application at the 
City Engineer's Otlice, Town Hall. Tenders by April 2. 

Southampton. —The Corporation invite tenders for the supply of 
stores, fittings, ete., required in the electricity and. tramways depart- 
ment during 12 months. Particulars from Mr. H. F. Street, general 
manager, Tenders to the Town Clerk by 2 p.m. on March 20. 

London.—Tlhe London County Council invites tenders for. the 
installation of electric lights, bells, telephones and fittings, and wiring 
for motors at the London Day Training College, Southampton-row, 
London. Tenders to the Clerk by March 26. See advertisement. 

Erith (Kent).—The Urban District Council invite tenders for 
the execution of installation work carried out by the Council on 
the assisted wiring scheme during year ending Mareh 31, 1908. 
Specifications from Mr. Geo, E. Heath, chief electrical. engineer. 
Tenders by March 18. 

Bray (Ireland).—The Urban District Council invite tenders for 
supplies required at their electric light works for 12 months from 
April 1, 1907, including cables, carbons, house wires, switches, lamps, 
holders, incandescent lamps, ete. Particulars from Town Clerk, to 
whom tenders must be sent by 10 a.m. on March 19. 


London, 8.W.—The London County Council invite tenders for the 
manufacture, delivery, and erection at certain of the Council's tram- 
ways sub-statious of 10 induction motor-generators ol 500 kw. capacity 
and four of 150 kw. capacity. Tenders to the Clerk of the Council, 
County Hall, Spring-gardens, S. W., by 10 a.m. on March 19. 

Maidstone. —Tlie Corporation invite tenders for the construction 
aud equipment of light railways, comprising permanent way (tramway 
construction), overhead line underground mains, switehboard, rolling- 
stock, and buildings. Tenders to include the whole of the works. 
Otlers for separate sections will not be considered. | Particulars from 
the Томи Clerk, to whom tenders must be sent by March 18. 

Erith.—The Urban District. Council invite tenders for the supply 
of stores in sections as follows during year ending March 31, 1908 : 
(a) rags, waste. etc.; (4) oils; (c packages and cones; („% gauge 
glasses ; (c) carbons ; (7) meters; (y) lamps; (^) cables, joint-box«s, 
bitumen insulating tapes and compound; (% motors; (у) cut-outs, to 
be delivered at the electricity works, Erith, in such quantities as the 
Council shall during the above period order. Tenders by March 18. 


. London, 8.W.—The Crown Agents for the Colonies, acting on 
behalf of the Government of Southern Nigeria, invite tenders for 
supply of (1) about 2,400 tons of 55lb. B.S. tlat-botto ned rails, with 
10,000 pairs of fishplates; (2) 59,000 steel sleepers, with keys. 
Delivery of first consignment is required by Aug. 1, 1907. Forms of 
tender and all particulars may be obtained on application at the office 
of the Crown Agents for the Colonies, Whitehall-gardens, London, 
S. W., to whom tenders inust be sent by noon on March 20. 


Belfast.— Tenders are invited for 12 months’ supply DE 
March 31, 1908) of the following materials, for the Tramway anc 
Electricity Commictee: (1) timber; (2) paints, ete.; (3) brushes ; (4) 
cables and wire: (5) eleetrical accessories; (6) glass: (7) iron and brass 
castings ; (8) car-cleaning material ; (9) oils and greases ; (10) rubber 
goods ; (11) ironmongerv ; (12) nuts and bolts; (15% plumbers’ 
material; (14) belting. Particulars from the. Rolling Stock Super- 
intendent, Tramway Offices, Napier-street, Belfast. Tenders by 
March 18. 

Blackley (Manchester).—Tenders for invited for the supply and 
erection of electrical equipment at the new intirmary, Charlestown- 
road, Blackley: (4) generating plant, complete lighting and motots ` 
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(b) lifts and hoists complete; (c) bells and telephones complete, for 
the Guardians of Prestwich Union. Specifications may be obtained 
from Messrs. Crews and Handford, consulting engineers, Cromwell- 
buildings, Blackfriars-street, Manchester, on payment of £1, 1s. for 
each section of specification, which will be returned on receipt of a 
bona fide tender. Tenders to the Town Clerk by April 4. 


London, S.W.—The London County Council invite tenders for (% 
the manufacture, delivery, and erection of 12 water-tube boilers for the 
Council's Greenwich electricity generating station; (^) manufacture, 
delivery, and erection of eight travelling hand cranes for certain of the 
Council's tramways sub-stations ; (c) manufacture, delivery, and fitting 
of low-tension switchboards for the Council's northern tramways sub- 
stations; (d) manufacture, delivery, and fitting of low-tension switch- 
boards for the Council's southern tramways sub-stations ; (е) manu- 
facture, supply, and delivery of 900,000 stoneware cable ducts; (/) 
laying stoneware ducts, building manholes, repaving, ete., for the 
Council's northern tramways : (y) laving stoneware ducts, building 
manholes, repaving, etc., for the Council's southern tramways. 
Tenders must be upon the official forms to be obtained from the Clerk 
of the Council, County Hall, Spring-gardens, S. W., and be delivered 
by March 19. 


RESULTS OF TENDERS. 


Pontefract.—The D.P. Battery Co., Bakewell, have secured the 
contract for 240-840 ampere-hour cells for Pontefract and Castleford 
tramways. 

Beckenham. —The tender for the annual supply of cable troughs to 
the electricity department submitted by H. R. Mansfield has been 
accepted by the District Council. 

South Shields.—The Corporation have accepted the tender of Mr. 
A. Williamson, North Mill, Ashton-under-Lyne, for the supply of 
tramway tickets from March 31, 1907, for threo years. 

Hackney.—The Electric Lighting Committee recommend the 


for tank plates and stays, including erection at makers’ works and 
delivery. 

London.—The Highways Committee of the London County Council 
recommend the acceptance of the tender, amounting to £49,350, of 
Mountain and Gibson for the manufacture, supply, and delivery of 
300 pairs of car trucks. 

Erith (Kent).—For the supply of uniform clothing for employés in 
the tramway department, for the Electric Lighting and Tramways 
Committee, the following tenders have been accepted: H. Lotery 
and Co., 4-84, St. Mary-street, London, N.E., motormen and con- 
ductors’ garments; Atkinson and Co., 11, Addington-street, York- 
road, Lambeth, S. E., inspectors’ garments. 

Birkenhead.— Among those whose tenders have been accepted by 
the Corporation for the supply of stores to the electricity and tram- 
ways departments for the year ending March 1, 1908, are the British 
Insulated and Helsby Cables, Helsby, ozokerit tape; H. O. Andrews 


and Co., Liverpool, gunmetal castings, ordinary trolley-wire ears, and | 


splicing trolley-wire ears ; Hosking and Callan, Liverpool, block tin | 


and brass corrugated joint rings: Miller and Co., Edinburgh, cast-iron 
brake-blocks ; Mountain and Gibson, traction trucks, 

St. Marylebone.—The Electric Supply Committee have received the 
following tenders for the supply of 4 mile of 1:0 square inch low- 
tension cable, single, paper insulated, lead covered, braided, and 


compounded : 

iei tU LR BRUM PHTTTPO TE ID TEL LII T £465 15 0 
W. T. Henley's Telegraph Works Coo 472 0 0 
Siemens Bros. апа Со. 5 sisicscasssavscsecsvse enters аваа 478 10 0 
British Insulated and Helsby Cables q 482 0 0 


* Reconimended for acceptance. 
Eastbourne.—The following tenders have been received for the 
supply of a 750-kw. turbo-alternator and condensing plant : 


Siemens Bros. Dynamo Works e £5,464 
mie ууз». йун деШн ире КЕ» куна onécN V iN oT РЧА 6,184 
hee 5.865 

Muspave O00: ·:Qỹd dre AVI: MICE P ERE CXR YES E aA СҮ 5,941 
Ditto (Alternative) Aes лини rro ovv Pete vi yes etra p Cio vui 6,136 
Ditto US Gorn abit) ганак Зра арно зањ 5,781 

Mather and Platt ЖАРАН КЕЧКЕ ЕК УКТУГ Г 5,855 

©): Ay Parsons and Об. ыи» аш»ама. иа жены ыык Ыкы 6.169 
Heilt e ОИНРО 6,657 
en EAM ER VERRE rale ERE KT E eden ara 5,846 
Ditto (alterna vel аера ана авва cass e pé E RUIT ws Pod P) 6,514 

Electric Construction CO. . e орлоно S 5,273 

Richardsons, Westgarth, &nd G, br cese ro es s e ee 5,175 
Dutto TalterhB f бад к бык IQU DS On иыгы vss do 5,500 
BFAA URL LOUER ò ůͥumey—ů « x 1 5.585 
Dittert vo Xia E pas BE ауу дарда erc BET a INA s 5.275 
Шо len ЫЙ ннен ere OR 4 975 

British Westinglionss Go. opiesevessus spera e FPE CERRO TI 5,710 
Ditto (ИШЕТИН) ] ⅛?7⁵¾üm.᷑..... disbuskh эже данек Ыйы - 6,020 
Ditto (alternative, LOOD- EWI „еро, аздк изә bé eeu саз е4 6,530 
Ditto (alternative, 1,000-kw.). адисе зе а sassen 888 6,691 

J: Howden und OG. . КЕЛДА ERN (UA 5,196 

WV TOTS a раъно чы рин ES qu o ы бй 5.853 
Ditto (alternative) ...... (aba ees Maegan Eae s EAR quydo we vdd Y ord eut 5,908 
Ditto (alternative)*......... . r 5,628 

British "ERomsonsHonaton OO. се; ды: удул RENS кылы VERS V NUT ИГӘ 8,172 

Brash Electrical Engineering Co. . 6 y „ese dete se ge 4,888 

Wen neee e Rea aUud Ri 5.244 
ih“ at oti vu лан VERA HERE ERAS OR тавора 5,882 
DUETS nnn TA. nants АЕК 6,570 
Dell ⅛ ied o Pon yoQ ub eiua Pa ia xe PS Badia 5,244 


* Accepted. Bruce Peebles alternator and Richardsons-Westgarth 
Contraflo condensing plant. 


LIGHTING AND GENERAL. 


Hastings.—An inquiry has been held into the application of the 
Town Council for sanction to borrow £4,400 for electric lighting. 

Clacton.—The Urban District Council have decided to advertise for 
an electrical engineer at a salary of £150 per annum, rising to £200. 

Newport.—The Town Council have decided to apply for sanction to 
borrow £10,000 for further equipment in connection with the lighting 
station. 

Luton.—The Town Council are considering a proposal to borrow 
215.000 for an extension to their lighting plant as recommended by 
the Lighting Committee. 

Engagement Book.—We have received from Messrs. Dargue, 
Griffiths, and Co., 51, North John-street, Liverpool, a neat little 
engagement book for 1907, which can be conveniently carried in the 
waistcoat pocket. 

South Metropolitan Electric Light and Power Co.—The 
transfer register for 44 per cent. first mortgage debenture stock of this 
company will be closed from the 18th to the 518 inst., both days 
inclusive, for the preparation of warrants for payment of interest. 


Pontypridd.—A meeting of the Pontypridd Electricity Committee 
was held on Tuesday. The manager’s statement showed that the 
units generated during the month represented £500, as con. pared. with 
£393 for the corresponding period last year, and works cost had been 
also reduced from 1°49d. to 1:264. 

Hull.—The Electric Lighting Committee reported to the Council 
the acceptance of the tender of the Lahmeyer Electrical Co. for a new 
steam dynamo at a cost of £3,915. Amendments were moved with 


| the object of obtaining the dynamo from an English firm, and it was 
acceptance of the tender of Messrs. Newton and Chambers, at £96, | ie obJec g tlie dy g 


finally resolved to advertise for tenders. 


Partnership.—The London Gazette states that the partnership 
between R. C. Barron and E. N. Lawley, carrying on business as 
electrical and mechanical engineers at 42, Tarn-street, Newington- 
causeway, London, under the title of the South-Eastern Engineering 
Co., has been dissolved by mutual consent. 


Londonderry.—Twwo brothers, aged 12 and 14, have been nearly 
killed by electricity in Limavady, co. Derry. One of them linked 
a metal hook on an electric light cable at a place where the insulating 
material had rotted. He received a shock, and his brother went to 
his rescue. Shortly afterwards they were both found unconscious. 


Carlisle.—The Electricity Committee have decided to recommend 
the Town Council to adopt a revised scale of charges for the supply о! 
electricity for power purposes. The scale lowers the charges for elec- 
tricity for power purposes during the daytime in order that people 
may be encouraged to consume it when there is a small load on the 
station. 


Camberley. —At the last meeting of the Lighting Committee of the 


| Urban District Council the clerk reported that the secretary to the 


Camberley Electric Supply Co. had informed him that a scheme as to 
the best means of supplying Camberley and district with electric light 


| was now before the Board, and that the matter was receiving careful 


attention. 


Middlesbrough. At the last Council meeting the Electric Light- 
ing Committee reported that they had decided to recommend that the 
offer of the power company for a supply of electricity in bulk be 
accepted, subject to a satisfactory agreement being arranged and after- 
wards confirmed by the committee and Council. The Council decided 
that a special meeting should be held to consider the details. 


Bury.—Thoe engineer reported to the Council at their last meeting 
that during the past month applications had been received fora supply 
of current equal to 55 8-c.p. lamps. During February, of 27,943 units 


| generated 4,719 had been used on the works, and 23,224 for public 


lighting and private consumption, the latter number showing an 
increase of 1,230 as compared with a corresponding period of 1906. 


The Metric System. The latest propaganda literature issued by 
the Decimal Association in favour of the compulsory adoption of the 
metric system contains a letter from the secretary offering to give 
information to anyone respecting the engineering trade of the metrie 
system. The Town Councils of Halifax, Brighton, Oswestry, Lydd, 
Darlington, Reading, and Rochester have promised their full support 
to the movement. 


Ediswan-Carbone Arc Lamp.—The latest leaflet published by 
the Edison and Swan United Electric Light Co. gives some particulars 
of the Ediswan-Carbone” improved long-flame are lamp. This 
lamp burns with a white light closely resembling daylight, and as tlie 
pure earbous (which are claimed to be more economical than impreg- 
uated carbons) give off no noxious fumes or corrosive gases, the lamp 
is equally suitable for indoor as for outdoor use. 

Copenhagen.—A young Danish inventor is carrying out some 
important experiments at the Poulsen wireless station at Lyngby, close 
to Copenhagen. From a telegraph mast of about 180ft. he has gained 
excellent contact with the Poulsen wireless station at Hartland Point, 
Cornwall, and with the wireless station on the west coast of Ireland. 
The scheme is to link up Ireland with America, and also to get wireless 
communication between Lvngby and America. 

Dundee. — The deputation who represented Dundee at the meeting 
with the Postmaster-General regarding the proposal to extend the 
underground system of telegraph wires from London to Dundee and 
Aberdeen reported the result of the interview to the members of the 
Lord Provost's Committee. It was resolved to continue the agitation 
through the members of Parliament for the district when the Post 
Office estimates come before the House of Commons, 


-— - 
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Guisborough.—At the monthly meeting of the Urban District 
Council a letter was read inquiring whether the Council would give 
j<tinission to a private company to lay cables in Guisborough for 
suppiving private consumers with electricity for light and power, and 
asking if Ше Council would be willing to accept a tender for lighting 
the chief streets by clecetrie light if the price quoted showed an 
advantage over the present system. The question was referred to a 
committee of the whole Council to consider. 

Colchester.—At the last meeting of the Electricity Committee the 
en,incer's report contained the following particulars : Output of elec- 
trieitv in umts during January, 1907 (lighting), 96,786, against 
83.332 in 1906; ditto (traction), 42.435, against 41,420 in 1906 and 
111.554 in 1905; used in generating station, 19,650, against 9,088 in 
1906. Number of consumers at. end of January, 1.073, against 859 
ы 1906 and 657 in 1905; total number of 8-c.p. lamps connected, 
30.522, against 35.899 in 1906 and 30,601 in 1905. 

Liquidations. — According to the London Guzette, à general meeting 
of the City of Buenos Ayres Duns Co. (in liquidation? will be held 
on April 10 at 2 p. m. at Winchester House, Old Broad-street. in the 
eity of London, for the purpose of receiving from the liquidators a 
nusl account showing the manner in which the winding-up has been 
conducted and the property of the company disposed of. The Improved 
Electrie Supplies, Limited, has been wound up voluntarily, aud 
Mr. H. J. Snowdon, St. Michael's House, Basinghall-street, appointed 
hquidator, 

Leicester. —T!.« Lighting Committee have reported that the revenue 
account of the undertaking shows in the generation of electricity they 
have spent £3,463, which was an increase of £2€8. The distribution 
of current eost. 602.074, and the total expenditure amounted to 
£7.220. From the sale of current £17,076. 18s. was obtained, 
which was an increase of £804 on the corresponding  half-vear. 
Meter rents had been abolished 12 months, and that meant £780 out 
et the committee's ket. The gross profit оп the half-year was 
£9,992. Os. 11d., which was a decrease of £197. The net profit for 
the halt-.ycar was £2,996. 178. 6d. 

St. Annes.—Tho electrical engineet'8 report to the Council states 
that 68,407 units were sold during January, and that the total number 


of consumers were 504. He had also in hand applications from 16 


consumers for the equivalent of 541 8-c.p. lamps. The work of the 
department has been progressing satisfactorily. The main boiler flues 
and drvbacks had been rebuilt at the back of Nos. 1 and 2 boilers, 
also a large portion of the side wall, and no further trouble is antici- 
pated this season. Some trouble with faults on mains and are lamp 
services had been experienced, but these had been located and removed 
without failure in supply to consumers. 


Letoester.—The Lighting Committee ron that the accounts of 


the electric lighting undertaking for the half-year ending Dec. 31 last 


have teen submitted to them, from which it appears that the result of 


the working for the period named, after paying interest on capital and 
£3.343. 16s. 10d. on account of sinking fund, is a profit of £2,917. 
12a. 9d. The profit for the half-year ended June 30 last. as reported 
to the Council on Sept. 25 last, was £2,714. 7s. 5d.. making a total 
profit for the year £5,632. Os. 2d. During the year certain items of 
expenditure have been defrayed out of the accumulated profits as 
“омо by the balance-sheets, leaving a balance of net profit on the 
working of the department of £2,889. 14s. 6d. 


Chemical and Physical Apparatus.—Sonie very interesting 


practical demonstrations of physical and chemical appuratus were given 
on Wednesday at the new premises of John J. Gritlin and Sons, 
henmbhle-street, Kingsway, W.C. In the showrooms there is to be seen 
chemical apparatus of every description for analysis and research in the 
arts and manufactures, physical apparatus for the demonstration of the 
phenomena illustrating the laws of sound, light, heat, electricity, aud 
n.aynetism, and apparatus for explaining the principles of mechanics, 
ete. In the factory, apparatus from the simplest to the most intricate 
may be seen in all stages of manufacture. Demonstrations were given 
on Wedneslay with the musical are and with apparatus for wireless 
telegraphy and for X-rays. 

Murray Printing Telegraphs. — We are informed hy the inventor, 
Mr. Donald Murray, that tlie trials of the Murray automatic printing 
telegraph system in Russia having been satisfactory, the Russian 
A iniinistration. has ordered another installation for St. Petersburg- 
Irkutsk, a distance of about 5,800 miles of iron wire, with six repeat- 
ing stations. So far as printing telegraphy is concerned, this will be 
the world’s record, as it will be three times longer than any other 
line ever operated bv a printing telegraph. The Swedish Administra- 
tion has also ordered a complete duplex outtit of the Murray automatic 
system for Stovkholm-Gotenburg. Two new installations are nearly 
cotnpicted to the order of the German Post Office, aud the Murray 
system between Bombay and Calcutta is now being started. 


Greeneck.—On Saturday last, under the chairmanship of Mr. J. A. 
Robertson, M. I. E. E., the Corporation electricity department held 
their third annual supper and dance in the saloon of the town hall. 
A'»ut 150 ladies and gentlemen sat down to an excellent repast. 
There was a lengthy toast list, and very fittingly that of ‘ The 
Eiectncity Department " was entrusted to Mr. John Cameron, its 
first convener, The ex-convener, in a highly interesting speech. spoke 
of the early days of the electricity department, and the many heart- 
burnings there had been at the time of its introduction. The depart- 
meut fron. a very small beginning had struggled on to be one of the 
tnost important in the Corporation of Greenock, and under their 
present electrical chiet, Mr. J. A. Robertson, Mr. Cameron held that 
the department had a great future before it. 

Soathamptoa.—The Lighting Committce having considered a 
report from the electrical engineer as to charges for tramway current 
and private lighting, advise the Council to authorise a reduction of 
ki. per unit in the charge for tramway current, and 4d. per unit to 
the public for lighting purposes, The former would involve a reduc- 
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tion of £700, but, as to the other, the engineer cited the result of the 
last general. reduction in March, 1905, of 4d. per unit. At that time 
the receipts for lighting went up from £10,775 to £11,480. In соп. 
sequence. of applications from Dav, Summers and Co., and firms in 
Northans-road, the borough electrical engineer has been instructed to 
extend the electrie main to Day, Summers, and Co.'s premises at an 
estimated cost of £784. The immediate revenue. derivable from the 
extended main is estimated by the engineer at not. less than £200 a 
year, 

Stock Exchange.—Apjplications have been made to the Stock 
Exchange Committee to appoint n special settling day in Kepitigalla 
Rubber Estates 19.500 vendors’ shares of £1 each fully, paid, 
Nos. 200.001 to 219,500; and Macgregor Cloncurry Copper Mines 
265,000 shares of 10s. each fully paid, Nos. 1 to 200,000 and 210,001 
to 275,000. The committee have ordered. the undermentioned 
securities to be quoted in the official list: Bournemouth and Poole 
Electricity Supply Co.'s further issue of 7,500 6 per cent. cumulative 
second preference shares of £10 each fully paid. Nos. 40,001 to 47,500 ; 
Brisbane Electric Tramways Investinent Co.'s further issue of £25,000 
4) per cent. first debenture stock ; City of Buenos Ayres Tiaiiways 
Co. 's (1904) further issue of 4,292 shares of £5 cach fully paid, 
Nos. 241.672 to 243 655 and 294,143 to 246,450; Ferranti, Limited, 
£100,000 5 per cent. first mortyige debenture steck; and Rosario 
Electric Co.'s 15,000 6 per cent. cumulative second preference shares 
of £5 vach, £3 paid, Nos. 1 to 15,000. 

Croydon.—Mr. Н. R. Hooper, NM. I. C. E., attended at the town 
hall on the 6th inst. for the purpose of resuming the inquiry of the 
Council for sanction to borrow certain moneys for the purpose ol 
electric lighting. The inquiry was adjourned for certain information 
to be prepared for the inspector, This was handed to him, and 
apparently was satisfactory. The amount asked for at the previous 
inquiry was £22.830, and the accountant stated that now £22,429. 
6s. 5d. was required. There were unexpected balances amounting to 
£3,786. 5з. 9d., which they wanted to deduct, and thus make the 
application 518.645. 1s. 8d. The inspector remarked that he thought 
the Board would hold that unexpected balances must be transferred. to 
sinking fund, and not to deductions on other applications, The 
borough auditor said after what he had heard he felt inclined to be good 
friends with everybody. He had heard that there was to bea reduction 
in the rates next week. At the previous inquiry he said that the 
inspector was told that the profits for the last three vears amounted to 
£10,000. That was not so, it was £17,175. The inspector stated 
that he had those figures in his report. Other technical details having 
been given, the inquiry was brought to a close. 

Lowestoft.—At the last Town Council meeting the engineer 
reported that since the previous meeting five consumers had been con. 
nected to the mains, and there were now connected to the mains 723 
consumers, representing 37,019 8.c.p. lamps. He also reported an 
application for a motor to be supplied on the hie purchase system, the 
payments to be spread over three years, and it was resolved that 
the application be granted on terms as settled by the committee. 
The engineer further reported. that the under- mentioned loans 
are required for the following purposes, for present require- 
ments and requirements within the next. three years: Services, 
£1,500; meters, £1,500; public lighting, 51.200; distributors, 
£3,500 ; new feeder to Kirkley, £1.600 ; new feeder to Nelson-street, 
£1,200 ; new distributor to Kirkley, £1,700; short feeder to bridge, 
£1,500; oil filter, £250 ; for motors (on sale and hire), £3.000; for 
free wiring, £1,000—£17,950. The committee recommended. that 
application be made to the Local Government Board for sanction to 
the borrowing by the Council of the above amounts. The engineer 
was authorised to lay a main in Lorne Park-road at a cost of about 
£80 if he receives sufficient applications to make itremuncrative. The 
Council adopted the recommendations of the committee. 

Halifax.—A protracted Local Government Board inquiry was held 
on the 12th regarding an application made by the Town Council 
to borrow £23.000 for the elcetricity undertaking. The inspector 
conducting it was Mr. R. H. Hooper, and he proved most exacting and 
critical in his investigations. Dealing with the amount applied for 
the electricity undertaking, the inspector complained that the money 
earned by the works had been utilised for ‘the relief of the rates“ 
that ought to have been used for the sinking fund. An item of 
£3,520, to provide anticipated new boilers during the next two years, 
was eliminated from the application. The Local Government Board, 
explained the inspector, did not sanction loans for anticipated expen. 
diture on plant. He disallowed, too, £787 desired tor meters and 
instruments, stating that it was the practice now for local authorities 
to meet these requirements out of revenue. An inclusion in another 
item for the wages of the permanent staff was also struck out as 
chargeable to the rates. The inspector intimated that he would report 
to the Local Government Board in due course. Some of the rate- 
payers in attendance thanked him for the searching character of the 
inquiry, which, they stated, was different to anything previously 
experienced. One gentleman attributed it to the intluence of the 
President of tlie Board. 

Coventry.—At the Council meeting Alderman West brought up 
several recommendations from the Electric Light Committee which he 
said had been prepared after consultation with Major Cardew, whom 
the committee were authorised to call in as an expert. The schen ө 
included immediate extensions at the works at the estimated cost of 
£27 000, and the approval of further extensions to cover the needs of 
the next five years at а total estimated cost of £180 000—subject to 
the sanction of the Local Government Board being obtained to the 
necessary capital being raised, and also subject to a special recommenda- 
tion being presented by the committee and adopted by the Council 
before any further expenditure was incurred. Also, it was recom- 
mended that application be made to Parliament during the present 
session for the raising of capital for the purpose of the electric light 
undertaking, fur powers for the Corporation to supply energy in certain 
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districts adjoining the city, and for clauses enabling the Corporation 
to niake charges for stand-by supplies. Alderman West said that 
Major Cardew had, with little or no alteration, contirmed the exten- 
sion scheme prepared by the manager of the works. "The extensions 
that would cost £27,000 mnst be put in hand at once. It was barely 
12 months since tlie Council sanctioned £35,000 for extensions; the 
plant purchased under that was now nearly completed, and the whole 
of the output from that plant was already booked. The recomimenda- 
tion was adopted. 

West Ham.—The Silvertown extension which has been undertaken 
by the West Ham Corporation electricity department, was switched 
on last Friday evening. The problem in supplying Silvertown with 
electricity has been the difficulty in getting cables through the docks. 
This, however, was etlected by utilising a disused sewer under the 
Connaught-road dock cutting, through which cables have been carried. 
The system has been laid out and designed essentially for power 
supply, and special attention has been given to duplication of mains in 
view of the fact that continuous use is made of the power, and it 
would not be convenient to turn current off for alterations, extensions, 
etc., of cable. as can be usually done at night or during week ends in 
an ordinary district. The high-pressure switchgear is in а locked-up 
compartment under the switchboard gallery. Electricity is generated 
at 2,000 volts two-phase 50 periods, and stepped up to 6,000 volts (on 
account of cost of copper in transmitting such large currents as are 
required) hy the large transformers in the basement. From these the 
extra high-tension current goes to the switchboard and thence through 
the main switches—controlled from the pillar on the switchboard 
gallery to the main transmission cables to Silvertown. These cables 
are 2 square inch sectional area twin concentric,” paper insulated, 
and lead sheathed, drawn into earthenware pipes. No cable is laid 
solid in the ground anywhere in the system. The cables going through 
the sewer have submarine cable type of armouring and protection. 
Each cable transmits 2,000 h.p. Factories working ordinary hours 
are charged at from 14. to pod. per unit, arranged under special 
contracts for a period of years, usually tive to ten. The contracts 
carry charges varying with the class of demand; roughly, the charge 
is either in the form of a fixed charge per kilowatt per annum—for 
instance, £15—or a fixed charge per kilowatt per annum and a running 
charge per unit, such as £8 and 25d. 


TRACTION. 


Perth. — The Perth tramway employés held their annual social and 
dance last Friday evening. the car services terminating at half-past 
cight. | 4 

Worcester.—The Council have agreed to settle tlreir dispute with 
the tramway company by accepting an annual pavment of £450 for 
the repair and maintenance of the tramway track for seven vears. 


York.—A special sub-committee of the Tramways Committee has 
been formed to fully consider the whole question of a tramway 
scheme, and bring forward a recommendation at a future meeting. 

Woolwioh.—The Council have referred to the Works Committee a 
request from the London County Council for permission to electrify 
the tramways from Beresford-square to Wickham-lane, eia Plumstead- 
road and High-street, Plumstead, on the overhead trolley system. 


Newport.—The Electricity Committee have decided that the wages 
of tramway route inspectors be udvauced from 30s. to 318. Id. per 
week, and motormen and conductors over 20 years of age jd. per 
hour advance. The proposed advances are estimated to cost £200 
annually. 


Tramway Traffics.—Auckland Electric (for March) £10,088 ; 
increase, £314 ; aggregate for 60 days from Jan. 1, £22 306 ; increase, 
£598. Brisbane Electric (for February), £11,000 ; increase, £1,227. 
Falkirk and District (for week ended March 6), £269. Hastings and 
District Electric (week ended March 7), £754. 


Sheffield District Railway.—The accounts of the Sheffield 
District Railway Co., including £457 brought forward, show that 
the revenue for past half-year was £6,812, as against £5,754 a year 
ago. It is proposed after paying debenture interést, etc., to pay the 
full dividend on the 5 per cent. preference shares and to carry forward 


£1,554. 


Manchester-Bolton.—Tle South Lancashire Traniways Co. have 
obtained the consent of the Swinton and Pendlebury District Council 
to the making of junctions at Swinton and Pendlebury between the 
company’s system and that of the Salford Corporation. The object 
af the proposed junction is the provision of a through service to 
Manchester. ; 

Company Dissolution.—A compulsory winding-up order has 
been made against the New London and Suburban Omnibus Co. At 
a meeting of the creditors and shareholders held last week it was 
stated that the failure of the company was due to tlie establishment of 
the London United Tramways’ services between Kingston, Richmond, 
and Hampton Court. 

Nottingham. —The Corporation are contemplating the removal of 
the centre standards now erected in the middle of the road to the 
side. It has not been decided to remove all tlie centre standards, but 
the Tramways Committee are to see whether the effect of the change 
is such as will justify their general abolition by experimenting on the 
stretch of road between Chapel Bar and the top of Derby- road. 

Holland.—The Daily Telegraph correspondent at Autwerp states 
that the abandonment of the famous electric railway between Antwerp 
and Brussels is explained by the announcement that the State 
Railway has nearly completed arrangements for a special mile-a- 
minute service between the two cities on new tracks. It is now 
realised that the Government feared the competition of the electric 
project, and, consequently, built a new line, which will shortly be in 
operation, 


Kirkoaldy.—Tho current financial year is turning out very satis- 
factory for the Corporation tramways undertaking. While last year 
there wasa deficiency of some £1,900, the receipts for the current vear 
show an average increase of £20 yer weck. This substantial increase in 
the income is largely due to the Wemyss tramway, which has leen a 
success from the start. The number of cars on the route is inade- 
quate, but this complaint will be remedied soon by tlie delivery of the 
new cars. 

Wemyss Bay.—In regard to the proposed tramway to Wemyss 
Bay, a letter was read from the agent at the meeting of the Larys 
Town Council last week stating that a petition in favour of the 
tram ways was being got up, and asking the Town Council to help by 
signifving their assent to the proposal. It was agreed that the com- 
pany be given no power to sell electric power or light, that the works 
within the burgh boundary be completed within 18 months after 
operations start, but that the tramway need not be working, leaviug 
18 months of the statutory time. to complete the work outside the 
burgh ; and as to the question of the amount to be asked for way- 
leave and repair of streets, that was left over till the burgh surveyor 
ealculated the rate per year which would be necessary to maintain the 
streets after the traniway was made. 

Workmen's Compensation. —Proof was led before Sheri? Armour 
in Cupar Sheriff Court in an action under the Workmen's Compensa- 
tion Act raised by Robert Johnston, carter, against the Wemyss and 
District Tramway Co. Pursuer was in the employment of George 
Marr, contractor, on Aug. 16. and, when engaged taking rails from 
Leven Dock to the shed at Aberhill, the rails slipped from the chain, 
and he was injured on the head, back, and ribs, in consequence of 
which he was unable to work, and he said he was still unable to work 
owing to weakness in the back. The defence was that at the date of 
the accident the Wemyss and District Tramway Co. was not in 
existence. The scheme was promoted and carried out by Mr. Wemyss 
of Weyniss, and the comnany had nothing to do with the line till 
Aug. 25—nine days after the accident. The sheriff made avizandum 
of the case. 

Hull. —The Hull Tramways Committee entertained about 600 tram- 
way men, including their wives and friends, on Monday evening. On 
tlie following night a similar number wereentertained. During the pro- 
ceedings on Monday, Mrs. Larard accepted, on behalf of her husband 
(Aldernian Larard, who is president of the traniway electrical engi- 
neers’ department, and who was unavoidably absent that night), a 
large oak-framed portrait picture of all the members of the electrical 
engineers! department, the gift of the members. The financial results 
of the Corporation tramways show that during the time the system has 
been worked by the Corporation (73 years) the borough rate fund has 
been reduced by £106,000, and the estimated net profit on the year's 
working. ending March 31, is reckoned at about £24,000. out of 
which sum the drama ss Committee propose to allocate £15,000 in 
aid of the rates. 


Maidstone.—Last week Colonel G. F. Boughey, the Hou. Alfred 
Gathorne-Hardy, and Mr. H. A. Steward, of the Light Railway Com- 
mission, sat at Maidstone to hold an inquiry respecting the applica- 
tion of the Corporation of Maidstpne to extend the existing tramway 
to Loose and Tovil. Mr. Sellon, the consulting engineer, said the cost 
of construction of the two new railways would be approximately 
£11,930. He estimated that Maidstone would make over the whole 
scheme £2.000 per road mile per annum, whereas they were now 
making £3 000. The estimate of £2,000 was а very moderate one, 
being less than any other town was taking per road mile in the whole 
country. He only took the receipts per car mile at 8d., whereas on 
the present system they were taking 9:5d. That estimate of 8d. was 
again considerably less than any other town of the size of Maidstone. 
After hearing further evidence on behalf of the scheme and evidence 
against it, the Commissioners promised to give their decision in due 
course. 

Torquay.— The Board of Trade inspection of the Torquay tramways 
was held on the 7th inst. Major Pringle and Mr. A. P. Trotter con- 
ducted the inspection, The total distance travelled by the trial саг 
was about 84 miles, and the routes traversed comprise the whole of 
the completed portion of the system except the Babbacombe-road 
section, from Torwood-street to St. Marychurch Town Hall. During 
the run the brakes were severely tested on the steep gradients. A 
special device was attached to,the car which indicated to the driver, 
by the ringing of a bell, if a live stud had been left behind. Only 
three or four studs were found to е “ Jive, and these were at once 
rectified. The trial was considered satisfactory. It was carried out 
Aeg und without a hitch. It is understood that the Board of 

rade inspectors were completely satisfied. It is anticipated that the 
public opening of the tramways will take place in Easter week. The 
remaining portion of the tramways to be constructed is the line along 
Torbay-road to Torquay railway station. and the consent for this is 
contingent upon the Corporation being satisfied with the running over 
that part of the tramways already in use. The construction has been 
carried out by the National Electric Construction Co. 


Colwyn Bay.— The Council have approved designs for a number of 
new tramecars. The tramway company have asked the Council to 
decide whether they would, under the terms of the agreement, supply 
current for the working of the line, and in the event of their not 
deciding to incur the necessary expense of the plant at present, whether 
they would agree not to claim to supply current for seven years, as the 
company would be put to considerable outlay in the daying down of 
cables. In a further letter the tramway company sta that as two 
months had to elapse between the date of the Light Railway Conimis- 
sioners’ recommendation of & scheme under the Light Railway Act 
and the issuing of an order by the Board of Trade, it would be impos- 
sible for the line through Colwyn Bay to be completed for the 
approaching season. But if the Council would pass a resolution to 
the effect that it was desirable that the traffic should be opened 
this season, and would assent to thq work of constructing the liue 
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should he continned until June 15 instead of June 1 as previously 
agreed, and to the rails being laid along whichever ronte should be 
nnaliv selected by the company between Rhos and Colwyn Bay Station, 
the company would undertake to have the cars running as far as 
Colwvn Bay nulway station by June 15, and to continue the line to 
the steam laundry at the end of the season. 


Mudderefield.—The new engine and generator installed. at 
the Corporation tramways power station were formally inaugu- 


rited on the 6th inst. The mew engine and its accompanying 
weocrator have been installed under the supervision of Mr. K. F. 
Cample II. who drew up the first. electric tramway scheme for the 
boreuzh in 1899. The engine has been erected. by Messrs. Cole, 
Marchent, and Morley, of Bradford. It is titted with Morley's 
үү drop-valve. The dynamo is mounted upon the shaft 
кім ееп the two engine bearings, the shaft being 2lin. diameter оп 
that portion where the shaft and flywheel fit. The tlywheel is 
lift. Sin. diameter, and weighs about 34 tons. The shaft is con- 
structel of special Siemens-Martin acid steel. The generator, the 
entire manufacture of which, including the castings, was carried out 
by the British Westinghouse Electric and Manufacturing Co., Trattord 
Park, Manchester, is of the standard compound-wound type, and has 
a normal rating of 750 kw. at 500-550 volts when running at 
100 1. p. mi., the full-load current being 1,350 amperes. An extension 
panel. also supplied by the British Westinghouse Co., has been added 
to the existing switchboard, This consists of two black. enamelled 
slate slals, carrying the usual complement of instruments, switches, 
et, for the coutrol of the generator, together with a field rheostat for 
adjusting the voltage. A new 4,000-ampere Elliott recording ammeter 
has been tixed on the Board of Trade panel. 

Moter Ommibuses.—Tle extravagant claims which enthusiastic 
directors and engineers made for the motor omnibus on its advent have 
pow dissipated. Instead of believing, as they once did. that motor 
emnibuses would drive electric tramcars off the strects, and that the 
latter would soon hgve to be serapped. they are beginning to realise 
that the motor omnibus has its limitations as a vehicle for passenger 
trathe, and, consequently. that the money which has been invested in 
Че exploitation res not promise any reasonable fullilment of the 
"an;nine expectations. The chairman of the London General Omnibus 
C. was very frank in his remarks at the annual meeting of the com- 
pany. The shareholders were greatly disappointed at the unsatis- 
factory results of the vear's trading, and he gravely informed one of 
his numerous interlocutors that motor "buses did not pay, aud he sub- 
mittal that "tle motor bus аз a commercial success had not yet 
appeared. either with this company or any other, for several reasons. 
The principal reason was the expense. Until thev got the best chassis, 
which would cust very much less than at present, consume much less 
petrel and require mueh less lubricating oil, so that its maintenance 
would be less expensive, they could never compete with the low fares 
puevalent in London. An ingenious shareholder suggested. that if 
fhe company engaged. а “losomobilist superintendent to look after 
the on nibuses the tide would turn in their favour, It is a pity that 
the promoters of mutor-omnibus companies did not move more 
cautiously with their schenes. If, when launching them forth, they 
had. used a little less bounce“ and a little more commonsense. and 
had waited until they could obtain а type of bus adapted to street 
trafic, and had then commenced running in places where there was a 
need for them .., in ontlying districts, where electric tramways were 
ina cessible. or as ‘feeders to the latter —they would have gathered 
tore satisfactory results. To-day, however, the directors and share- 
holder of these companies are sadder, but, we hope, wiser mien. 


PROVISIONAL PATENTS, 1907. 


Marcar 2. 

199514 06. Connectors for electric batteries. 
Jones 322, High Holborn, London. (Decker Electrical 
Manufacturing Company, United States.) (Date applied 
for under Rule 5 of the Patents Kules, 1905, Sept. 7, 
1906.) (Complete specification.) 

19951. 06. Plates and connectors for electric batteries. Herbert 
Scfton-Jones, 322, High Holborn, London. (Decker Elec- 
tneal Manufacturing Company, United States.) (Date 
applied for under Rule 5 of the Patents Rules, 1905, 
Sept. 7, 1906.) (Complete specitication.) 


Herbert. Sefton- 


19051. 06. Improvements in batteries. Herbert Sefton Jones, 
222, High Holborn. London. (Decker Electrical Manufac- 


(Date applied for under 


tunng Company, United States.) 
(Complete 


Ruie 5 of the Patents Rules, 1905, Sept. 7, 1906. 
specification. ) 
MancH 4. 

$155. Improvements in o generators. Albion 
Motorcar Company. Limited, and Thomas Blackwood Murray, 
121, West George-street, Glasgow. 

9159. Improvement in telephone receivers. 
Malloch, 65, Chancery-lane, London. 

35164. Improvements in methods and means of produoing 
escillatory currents from  oontinuous currents of 
electricity. Horace Manders, 126, Harley-street, London. 
Complete specification. ) 

6173. Improved steering for electrically-worked travellers in 
lifts. Karl Jaksche, 68, Alterwall, Hamburg, Germany. 

6194. Improvements in electrical ignition apparatus for 
internal - combestion engines or other purposes. 
Arthur James Postans, Birkbeck Bank-chambers, Southamp- 
ton- buildings, London. 


Andrew Murray 
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5179. Improvements in holders for electric incandescent 

lampe. Ernest Bristow Skinner, 115, Fore-strect, London. 

5903. Improvements relating to commutators and brush 

carriers of electric machines. Louis Krieger and Com- 

gnie Parisienne des Voitures  Eleetriques (Procéd: s 

uieger), 24, Soutliampton- buildings, London. (Date applied 

for under Patents Act, 1901, Oct. 16, 1906, being date of 
application in France.) (Complete specification.) 

5209. Improved combined portable telephone and tolograph 


instrument. Frederick. William Medhurst, 6, Bream: 
buildings, Chancery-lane, London. (Complete speeilicu- 
tion.) 


5810. Blectric magnetio motors. Arthur Hopkins Beard, 40, 
Chancery-lane, London. 

52233. Improvements in tho manufacture of electrodes for 
electrolytic purposes. George William Johnson, 47, Lin- 
coln's-inn-fields, London. (Chemische Fabrik Griesheim- 
Elektrou, Germany.) 

Marcu 5. 

52990. Improvements in mechanical apparatus for automat. 
cally splicing tho ends of trolley wiros and overhead 
cables. Rowland Edward Dixon awl Albert Erucst Dodwell, 
Swinegate, Leeds, 

5299. Device for attaching to telephone. Edward John Wright 
and Alfred Charles Dearburgh, 3, Darge-yard, Buckles: 
bury, London. 

5300. Improvements in or in comnection with tho point 
arrangements of the side-slot conduit system of 
eloctric traction. Churles Garrod, Quecn Anne's-chambers, 
Westminster, London. 

5301. Electric furnace. Basil Iyevsky, 8, Quatity-court, Chancerye 
lane, London. (Complete specitication. ) 

5338. Improvements im wireless telegraph or signalling 
systems. Ilenry Harrison Chase Dunwoody, 55, Chancery» 
lane, London. (Date applied for under Patents Act. 1901, 
March 23, 1906, being date of application in United 
States.) (Complete specification.) | 

5334. Impreved method of producing umdamped electrical 
oscillations. Sinon Eisenstein, 7, Suuthampton-buildinys, 
London. (Complete specitication. ) 

5338. Improvements in  eleotrio heaters. 
4, South-street, Finsbury, London. 

5339. Improvements in quick-acting “make amd break" 
electric switches. Henry Leitner, 4, South street, 
Finfbury, London. 

5345. . im electric furnaces. Allinanna Svenska 
Wiektriska Aktiebolaget, 65, Chancery - lane, London, 
(Date applied for under Vatents Act, 1901, March 7, 1906, 
being date of application in Sweden.) (Complete specifica. 
tion. ) | 

5351. Improvements im receiving apparatus for wireless tole- 
graphy. George Washington Pierce, 31, Bedford-street, 
london. (Date applied for under Patents Act, 1901, 
March 16. 1906, being date of application in United 
States.) (Complete specification.) 

5354. Improved method of producing oclectrical oscillations. 
Simon Eisenstein, 7, Southampton - buildings, London, 
(Complete specification. y 

Marcu 6. 

288974/06. Improvements in the olectro-deposition of iron 
Sherard Osborn Cowper-Coles, 4, South-street, Finsbury, 
London. (Date applied for under Rule 5 of the Patents 
Rules, 1905, Dec. 18, 1906.) (Complete specification.) 

5364. Improvements in sparking plugs for use with electric 
ignition systems as applied to internal - explosicu 
engines. Joseph Howard Chambers and Peter Frederick 
Blaker Bennett, 2, Primrose-villas, George-street, Lozells, 
Birmingham. 

5380. Improvements in transmission dynamometers, or in 
apparatus for measuring the energy abeorbed in or 
developed by rotary or other machinery. Georgo 
Edwin Fletcher, 77, King-street, Manchester. 

5389. Improvements in synchronised high tension ignition 
systems for internal - explosion 

and the like. Joseph Howard Chambers and 
Peter Frederick Blaker Bennett, 2, Primrose-villas, George- 
street, Lozells Birmingham. d 

5403. Improvements in or relating to electric traction on 
the surface - contact system. David Suchostawer, 33, 
Chancery-lane, London. 

5415. Improvements in electric transformers. The British 
Thonison- Houston. Company, Limited, 83, Cannon-street, 
London. (General Electric Compauy, United States.) 

5416. Improvements in and relating to dynamo - electric 
machines. The British Thomson - Houston Company, 
Limited, 83, Cannon-street, London, (The General Electric 
Company, United States.) 

5424. Improvements in or relating to electric incandescent 
lamps of variable intensity and their supports. 
Raymond Jean - Baptiste Marie Dan.seaux, 111, Hatton- 
garden, London. 

5487. Improvements in friction olutohes. Callender’s Cable and 
Construction Company, Limited, and Richard Brennan, 
24, Southampton-buildings, London. 


Hemy Leitner, 


> 
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5476. Improvements in microphones and telephonio trans- 


5477. 


5499. Improvements in and relating to tho arrangement of 


5502. 


5506. 


5508. 


6513. 


6514. 


5592. 


5582. 


5537. 


5547. 


5548. 


5574. 


5575. 


5676. 


5004. 


5630. 


5634. 
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mitters. John Gardner, 51, Deansgate- arcade, Manchester. 


Eloctric air-gun target. Francis Joseph Grey, 174, Dudicy- 
road, Brades Park, Oldbury, Stafls. 


brushes in brush d os. Alexander Stuttmann, 
48, Avenue de Beauté, Parc St. Maur (Seine), France. (Com- 
plete specification. ) 

Improvements in or relating to electrical switches. 
Edwin Bolton and the Coventry Watch-Movement Manu- 
facturing Company, Limited, 18, Hertford-strect, Coventry. 

Connection system for dynamo - electric machines. 
Benjamin Garver Lamme, Westinghouse Building, Norfolk- 
street, Strand, London. (Date applied for under Patents 
Act, 1901, March 15, 1906, being date of application in 
United States.) (Complete speeification. ) 


Connection system for alternating-ourrent commutator- 
type motors. Benjamin Garver Lamme, Westinghouse 
Building, Norfolk-street, Strand, London. (Date applied 
for under Patents Act, 1901, Aug. 2, 1906, being date 
of application in United States.) (Complete specification.) 

Connection system for dynamo-electric machines. Ben- 
jamin Garver Lamme, Westinghouse Building, Norfolk- 
street, Strand, London. (Date applied for under Patents 
Act, 1901, Aug. 2, 1906, being date of application in 
United States. ) (Complete specification. ) 

Connection system for dynamo-eleotrio machines. Ben- 
jamin Garver Lamme, Westinghouse Building, Norfolk- 
street, Strand, London. (Date applied for under Patents 
Act, 1901, Aug. 2, 1906, being date of application in 
United States.) (Complete specification.) 

Improvements in or relating to relays ог out- uta for 
use in electric circuits. Siemens Bros. Dynamo Works, 
Limited, and Robert Alexander Roveau Bolton. 139, Queen 
Victoria-street, London. 


Improvements in the reproduction of drawings and 
the transmission of pictures by telegraph. Sherard 
Osborn Cowper-Coles, 82, Victoria-strect, Westminster, 
London. 

Improved electromagnetic separator drum for grain 
and similar conveyors. James Hawley, Limited, and 
Albert Savory Jones, 8, Quality-court, Chancery- lane, 
London. | 

Improvements in and relating to the wiroloss trans- 
mission of sonorous vibrations. Victor Fullon Feeny, 
60, Queen Victoria-street. London. (McCarty Wireless 
Telephone Company, United States.) (Complete specifica- 
tion.) 

Improvements in and relating to magneto'» olectrio 
ignition devices for internal combustion engines. 


Oscar Bames, 70, Chancery-lane, London. (Complete 
specification. ) 

Improvements relating to electric cablos containing 
induction coils. Siemens Bros. and Co.. Limited, and 


William Dieselhorst, Birkbeck Bank-chambers, Southamp- 
ton-buildings, London. (Complete specification.) 

Improvements in apparatus for electrically operating 
and controlling semaphore signals. Siemens Bros. and 
Co., Limited, and Luiz Moraes Gomes Ferreira, Birkbeck 
Bank-chambers, Southampton-buildings, London. (Com- 
plete specification. ) 


Improvements in and relating to the working of points 
and plough guides on electric tramways or railways 
and of points and olutches and cables on cable 
tramways. William James Stewart, 82, Virginia-street, 
Glasgow. 

Improvements in altcrnating-current machines. Ralph 
Davenport Mershon, 65, Chaney: Лапе, London. (Com- 
plete specitication.) 

Improvements in insulating material and processes for 
making the same. The British. Thomson-Houston Com- 
pany, Limited, 83, Cannon-street, London. (General 
Electric Company, United States.) - 

Improvements in the manufacture of electric conductors 
suitable for use as incandesoing bodies in oleoctric 
lamps. The British Thomson Houston Company, Limited, 
85, Cannon-street, London. (The General Electrie Com- 
pany, United States.) 

Improvements in apparatus for treating olectric con- 
ductors, especially applicable in the manufacture 
of filaments for incandescent electric lamps. The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London. (General Electiic Company, United St: ates. ) 


Макси 8. 

Improvements in and relating to clectric aro lamps. 
Milton Victor Elv and Edwin Rudolph Grote, trading as 
Foster and Co., Worple-road, Wimbledon, London. 

Improvements in or relating to electrio switches, 
particularly applicable to internal - combustion 
engines. William Frederick Charles Ward, 1, Imperial- 
buildings, East Croydon. 

Improvoments in tho manufacture of clectric соп: 
ductors, Sherard Osborn Cowper-Coles, 82, Victoria- 
street, Westminster, Loudon. 2 


5635. 


5649. 


5651. 


5655. 


5657. 


5671. 


5672. 


5673. 


5728. 


5733. 


8741. 


5748. 


5149. 


5751. 
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Improvements in and connected with the transmission 
of pictures and messages. Sherard Osborn Cowper- 
Coles, 82, Victoria-street, Westminster, London. 

Electric locomotive signalling with automatic steam 
whistle and continuous brake. Joseph Kordin, 72, 
Cannon-street, London. (Complete specification.) 

Improvements in gas and electric light fittings and 
the like and the method of raising and lowering 

same. Arthur Raybould, 9, Flect-street, Birmingham. 


. Improvements in or relating to alternating -current 


motors, also capable of use as generators. Valere 
Alfred Fynu, 70, Chancery-lane, London. 

Improvements in or relating to the cooling or ven- 
tilating of alternating clectric current transformers. 
Arthur Francis Berry, 46, Lincoln's-inn-fields, London. 
(Complete specification.) 

Prooess of electrically reducing oxide ores and the 
like. Albert Petersson, 65, Chancery-lane, London. (Com- 
plete specification.) 

Method of charging electric furnaces for producing 
carbide from lime and carbon. Albert Petersson, 
65, Chanccry-lane, London. (Complete specification.) 

Improvements in and relating to the oontrol of eloc- 
trically - propelled vehicles. The British Thomson- 
Houston Company, Limited, and Bernard Hopps. 83, 
Cannon-street, London. 

Improvements in and relating to incandescent electric 
lampe having metallic filaments. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(General Electric Company, United States. ) 

Improvements in and relating to electric meters. The 
British Thomson-Houston Company, Limited, and Cecil 
Reginald D'Arcy, 85, Cannon-street, London. 

Marcu 9. 

Improvements in electrio winding appliances and in 
the methods of operating the same. Philip Henry 
Dawe, Dacre House, Victoria-street, Westminster, London. 

High-efficiency alternating polyphase collector motor. 
Frederick William Golby, 36, Chancery -lane, London. 
(La Société Alsacienne de Constructions Mecaniques, 
France.) (Complete specification.) 

Improvements in and relating to dynamo - electric 
machines. The British Houston Company, Limited, 
83, Cannon-strect, London. (The General Electric Company, 
United States.) 

Improvements in telegraphic apparatus. Nicls Lund, 
321, High Holborn, London. 

Improved cable for electric traction on the stud- 
contact system. William Griffiths and Benjamin Harry 
Bedell, 22, Southampton-buildings, London. 

Improved electric smelting furnace. 
Mackenzie, 40, Chancery-lane, London. 
und Co., С. m. b. H., Germany.) 
tion.) 


John William 
(Ludwig Bolle 
(Complete specitica- 


COMPLETE SPECIFICATIONS ACCEPTED. 


3316. 


4961. 


5037. 


51386. 
5167. 


5168. 
5261. 


5555. 
5952. 


6010. 
7232. 


7916. 


8235. 


9146. 
9859. 


11690. 
12024. 


(To be published on March 28.) 
1906. 

Application of resistances for heating vessels, recep- 
tacles, radiators, and tho like by electricity. Voekler 
and Sulser. 

Apparatus for measuring and recording the flow of a 
liquid or gas or for measuring and recording 
mechanical and electrical forces. Lea. 

Synchronous alternating-current generators. Howorth. 
(Maschinenfabrik Oerlikon.) 

Single-phase dynamo-electric machines. Creedy. 

Pneumatic holders for commutator brushes. Morgan 
Crucible Company and Speirs. 

Systems of electric lighting. Leitner. 

Self - regulating dynamo - olectric generators. 
Thomson-Houston Company and Hopps. 

Suspension of the motors in electrically - propelled 
vehicles. British Thonison-Houston Company and Hopps. 

Regulating mechanism for electric aro lamps. Brockic. 

Electromagnetic switches and like electromagnetic 
mechanisms. Field, and Ferranti, Limited. 

. Electric switches. British Thomson-Houston Company. 
(General Electric Company.) 

Conduit for electric conductors. Woodhouse. 

Distribution boxes or section pillars for electric 
installations or systems. Hewer. 

Electric time switches. Tourtel and Johns. 

Automatic switch for portable electric incandescent 
lamps. Lowenherz. 

Terminal for use with electric conductors. Hall. 

Electric motor-starting and regulation switches for 
organ blowing, pumping up water reservoirs, and 
similar devices. Jacoby. 

Electric switches. Record and Bevis. 

Electrically lighting up gas lamps. Electrical Improv c- 
ments, Limited, and Hacking. 


British 
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12386. Contact devices with a swinging plug for electrical 
oireuits. Kreinsen. 

13907. Electric incandescent lampe. Wise. (Squier.) 

15107. Three-phase aro lamps. Nasmith. (Carbone.) 

15500. Electric radiators. Binko and Phoenix Electric Heating 
Company. 

16343. Methods of measuring the exposure of a selenium 
oell and to the application to photometry, photo- 
telegraphy, and the like. Korn. 

19249. "RUE ONE sparking devices for explosion engines. 

av den. 

19482. Electrical ignition arrangement for internal-combus- 
tien engines and tho like. Eisemann. 

23845. Electrical fusible cut-outs. Dorman, Smith, and Baggs. 

33379. Electric transformer furnaces. Lindblad and Stalhane. 
(Date applied for under International Convention, May 8, 
1906. ) 

23639. Electric switches. Moy, Bastic, and Ernest F. Moy, 
Limited. 

24683. Alternating electric current distribution systems. 
Allgemeine Elektricitits - Gesellschaft. (Date applied for 
under International Convention, Nov. 3, 1905.) 

38048. Comparison or standardisation of electrical measuring 
instruments. Kallmann. (Date applied for under Inter- 
national! Convention, July 5, 1906.) 

329147. Storage battery. Luke. 

1907. 
217. Mechanical organs or pianos provided with an eleotric 
N arrangement for produeing luminous effects. 
arenghi, 
I—— — ——— 


COMPANIES’ STOCK AND SHARE LIST. 


ame. uk Last price. 
Commereial and Industrial.— 8 8 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 29 
—— Ori., 1 125,000 Serre Tere КАКАСЫ EU IRIS 1 .. 5/529 32 
Aron Electricity Meter, 6 p.c. Cum, Pref. Shares, 1-125,000 1 .. 11/16.15/16 
British Insulated and Helaby Cables, Ord., 1-100,000. . .. .. 8 717 
6 per cent. Cum. Pref., 1-100,000 ........... .... 6 .. 526% 
——— 4, per cent. Moret e Debaters ТООРОТ 100 .. 101-104 
CCC Eod 
»*0620602€069092090900202560€0909909530909909900909000€4902€699 ee x 
British рсе Elec. and Manuf. 6 per cent. Pref., 
275,001 315 ооооооооз оооооооооеоавоо ое о 0 % % % „% „% „%% ee 14-1 
— $ per cent. Mortgage Debenture Stock ...... .. 100 .. 67.71 
Brusb Electrical Engineering, PAS Nos. 1-106, 73 .. 2 A 
—— Non. Cam., 6 cent, Pref ecc0íe0000002090502999 oe 1 -lå 
— — 4&4 per cent. ls Debenture Stock . 6 %%% %% %%% „„ оо 100 ec 8 :94 zd 
—— 4 r cent. 2nd Debenture Stock...... ecc 205 100 е 77-80 
Callender’s ble, Бебепбагеө............................ 100 ee 106-108 
—— Ordinary CROSS %%% %%% %%% %%% %%% SHOR ос о oe е 5 ao 91 101 
—— 5 per cent. Pref. оооооо ое 6 „ 6 „„ оооооооооооео ео ео ве 5 54-51 
Crompton and Co. оосоооооовоооооео % %% EEEE 2 6 %%% „66 „6066 0 3 2 1 / 16.2 8/10 
——— 5 per cent. Ређепбагев......................... . 100 — 8659) 
Bdieon and swan Unlted, A Shares, 1-99, 211. 53 — lų 
— “A” Shares, 01-017, 139 #00906 0000 6 quus 2i 2i 
——— $ per cent. Debentures.. €"*99060020*€99 [EXE LI 100 eu 90 $5 
— Å per cent. Deb. Stock, Red. ее сое оовоооо ое % „ „% ов 100 [EJ 85 87 
Electric Construction, Nos. КОНЕ eee sehen aes’ 8 .. 7/16 
—— 7 per cent. Cumulative Pref. .................... 2. 142 
— 4 үр cent. Perp. 1st Mort Deb; ушуна сунуша tuia 100 .. €183 
Ferranti ited, 5 per cent. lst Mort, Deb. Stock, Red. 100 .. 80-95 


General Riectric Compan (1900), 5 per cent. Cum. Pret... 10 . 81 


—— per cent. lst Mort. Deb. Stock Беке .100 .. Sb 
W. T. Henley's Telegraph Works, Ordinary ..... (svocésss б ao 12413 
——- 44 per cent. Preference...... r ec. D. fà ixd 
——— 4, per cent. Debentures ........................ 100 .. 107 109 
lodia Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 151.61 
4 per cent. Debentares. *06099060e€(90€0090906e6(09009000*90002900909 100 ee 100-10 
Parker, Thos., Limited, Ordinary ......... SN CRX aT ews wos. AM tue 10-104 


Telegrapb Construction and {епапсе................ 1B o 103 221 xd 
* Bonds v€0009099000000€000006090090 „„. 100 = 100-13 


Eleetrie Lighting and Supply.— 


Bournemouth and Poole, Ord 2 2 2 2 „ „6 „„ „ о „ „% „% „ 0% „ „ 0 10 ee 94-104 
—— 4 per cent. Cum. Pref., 7,501-15,000 .......... 4% 10 91 91 
— per cent. Cum. Second Pref., 15, 001-22,500 .... 10 .. 101-102 

— 4&4 per cent. Debenture Stock, Red.. ö 100 as ДОІ-104 

Bromley Kent) Electric Light and Power COO. 5 a 6-6) 

4 pet cent. lst Debenture Stock, Бей. .......... 100 „ 99-101 

Brompton and Kensington, Ordinary ....... e 5 „ 89 
——C— 7 per cent. Preference ................. ........ ó.— nti 

Calcutta Electric 80,001 180000 Corp., Ordinary, Nos. 1-50, 000 5 o 89 
— 5 OO с жч „ Zr 6 1 E 

Cam c supply pany, £ ^c] ae 5i 

Central Electric supply, 4 per cent. uar Deb. stört 100 — 10-103 

Crues, West End, and City Electric Supply, Ord., 

1-3.,000 оооовотовеооооооовооево вре 6% %% %%% „% % „%%% зовоо ео es vy 
—— 4, per cent. Cum. Pref., 1-80,000 ..........- vidas B^ cue 44 
„ Sm, Prei. L400 8 — а, 

— “цу Un c, Cum. i А = 1 
ы ditto 1905540,0 000 •— „> m 4-4, 

‘Chelsea Electricity sup yz EMO PN eames palettes Po 4 5 xd 
—— 4) t cent. De ntures eeevneceasesee воооооооо „ е 100 an 104 7 

“City of Loo Qu, Ordinary 6 2 6 6 „ „„ 6% %% „% оо о 6 6 6 „ „ „6 „60 ee 10 = 10-11 
——— 6 per cent. Cumulative Pref... e 00 902909 e.c... 10 em 11.124 
——— 5 per cent. Debenture 8to kk 100 — 141-124 

—— — per cent. 2nd Deb. Sta. Prov. Certs. (all pd.) .. 100 97-100 

‘County of London Electric pray Pye Ordinary e 10 ow 89 
——— 6 per cent. Cum. Prell... 10 — 10,114 
——— 4, per cent. Debentares Prov. Certs. All pd. Rd. 100 „ 10-108 
— — 4& рет cent. 2nd Debentures Prov. Certa. ........ 100 . $7-1C0 

Sémandsoos Electricity 6 150.000. 5 æ 24-28 
—— 6 pet cent. Cum. Pref. оо 6 6 9 G8 CIUS GF Of овоо од OO 9.0 e. 5 1 3 -44 

Tarte Калк Go. of Aust Opa &. F, 30/30 52 2. 2 

Ee tric 8 e 4 
— — 6 рет cant. Dehenture Stock. Kan. Жа 4 ui d i sm n ies Pu-92 

Folkestoue Electric Supply, Ord. Nos. 1· 10,000 5 35 

4) per cent. Jbeb. Stock, Red. ........... .— 10 — 1 

Hove Electric Lighting, Ord., 1-13,000 оо оо овоо ap 00 06 as ъз 8 P 74-8 


Name. 


Amount 
paid. 


Isleof Wight Elec. Lt. and Pwr., 44 p.c. Db. Stk. Red. .... 100 .. 
1 . 83/5227/32 
8 9-10 


це, 055 Power and Lig ting, 6 per cent. . 


a %% %%% % %% „„ „%% „„ ое чове „ ое е 


100 


Kidderminster and Dist. i Elec. e. Lighting and Traction, Pref. 10 .. 
London Electric, Ordin ary eeeeoeoeseoaeseseseseeeseenteen se ee ee 9 еә 
6 per cent. r. 5 .. 
4 per cent. 1st M Or дер Debenture Stock, Red.. . 100 .. 
Metropolitan pig Pig: 300,000 ................ 5 .. 
44 per cent. First Mortgage Debenture Stock.. 100 . 
44 per cent. Cum. Pref. ................ . T её 
per cent. Mort е E Red...... ss... 100 2 
Midland Electric Power 44 p.c. 1st Mort. Deb. . RM 
Newoastie-upon- тое. Miectrio upply, Ordinary, 1- 87, 09 8 .. 
— do., 67,0 0-75 „000 сооеооо ое 6 „ %%% % %%% ов %%% о о е 6 ee 
5 per cent. Pref., one 6 %% „„ „„ „6 „ „ ое ое oe 5 ee 
do., 57.0:0-75 000 2 „ „ 0 „„ ое eeeeeesevesene eeeoeen te 6 ee 
Notting Hill Blectric Lighting . CCC 0 = 
4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) .. E - 
Oxford Mlectric, Ordinary, 1-96 and 40-14,510 .......... " ix 
—— 4 per cent. Debenture Stock ................... .1 — 
Royal Blectrical Company of Montreal, 44 per cent, First 
Shares Mortgage bentures 66 6 „„ „ „ ва 6 0 „ „ 00 227 
Smithtleld Markets Electric Supply Ord. r 12,000 ...... 5 . 
т cent. Debenture 5юсК.................... 100 .. 
South London, Ordinary .......................... а D^ аз 
South Metropolitan Rlectric Light and Power, Ord. ...... 1 
7 per cent. Cum. Pref. .. о0о 0 ов оо оовсовооосаоо ео 1 a 
44 per cent. 1st Mort. Deb. 2 ces 100 ao 
Bt. James's and Pall Mall, Ordinary, 101-20,080 ........ we 0D ш 
—— — 7 per cent. Pref..... „ % % n %% %% „„ ое ое 0 0% % % ов 8 on 
——— 34 per cent. рер. 6 „6 „% „ „„ осоо оо о e 6 6 6 6 „ ев 102 жыр 
Urban Electric Suppi Ordinary, 8-30-007 .......... 5 as 
——— 5 per cent. unddativ Preference, 50,001-80,000 8 
Westminster, Ordinary ...................... e sk a sss. D Tw 
—— 4, per cent. „ Pret., ; 110,101- 158.51. бош 
Electric Tramways.— 
F 1.260, O07 A - 
Permanent 6 per cent. Debenture Stock, 1888.... 100 
Auckland Elec. Trama., 5 o ut Mor. Deb. Stk., Red. . 100 = 
Barcelona Tramways, 20,000 2 666 „6 „„ „ че „%%% „6% „60 10 a 
B per ant Gum. Bret. Sharse, 40,660 e e 10 ae 
5 per cent. De Ht ооооооооооооооооооео о 100 eu 
—— 44 per cent. TC 100 — 
Bath ec. ways, Ld., Pref. Ord ipw SON 150,606.. l a 
5 per cent, Cum. Pret. : Shares, 1 59,54 РРР эө Mes 
Blackpool and Fleetwood Tramroad .......... e U а 
Brisbane Tramway Invest., Ord., 1-75,000 ME ТЫН: 
5 per cent, Cum. Pref., Nos. 1.75, 000 e 5 a 
per cent. Deb. Stk., Red., Prov. Certa. all pd.. 100 .. 
Britiah Columbia Electric Railway Co, Ord. Def. . ‚.«...„ 100 a 
— rd. Pret. 6 2 2 6 %%% ов %%% „„ „4 оо о 6 0 6 „ 6 „ 0 00 ee 
——— per cent. Cum. Perpetual Pref. Stock..... ..... 100 we 
——— 44 per cent. lst Mt. Debs., Nos. 1-6,250, M жїн 40 .. 
j per cent. Vancouver Power Deb... ........... 0 .. 
British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 
——— 6 per cent. Cm. Pl., 30,001-60,000 nnn" „6 2 „ 6 „ 00 10 ee 
d per cent. Pe tual Debenture Stock . ........ 100 .. 
„ Deb. 8 tock ....... „ 0% %% %% „%% „% „6 6 6 „ 0 100 СЄ) 
Buenos Ayres an Belgrano Trams......... 77 
ае ере а АЫ д 1-40 000. ооооовооооооо оо 6 ее 
——— “В” 6 per cent. Cm. РЇ, 1-@,500................ 5. 
5 per cent, Deb. Stock, Red. E ES алав OO. чш 
Prov. Cert., all paid .......................... ‚ 100. 
Buenos res Electric ams., 5 pe Deb. Stk., Пас e... 100 
Calcutta ways “105, G сонеа — —Á—— "EE. n 
106, 001-157, 610 )))%%ͤ»ͤ AUR ын 5... 
$e per cent. lst Deb. Stock, Red. ....... — 100 .. 
pe Elec Tramways, Nos. 1-480, ooo A eae 75: 
Cy of Birmingham Tramways, 5 per cent. Cum. Prei. 6 
4 per cent. 1st Mortgage Deb., 1-3000 (1917) ...... 100 .. 
Colombo Électric Tramways aud Lighting, 5 per cent. 1st 
M e Debenture Stock, Red. .............. s.e.. 100 ax 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 .. 
6 per cent. Cum. Pref. 00000600 о 0000 6 ооозооооооео 10 ed 
4 per cent. Debentureess c.s... 100 ., 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 
— 6 per cent. Pref., ios, within 1-60,X0............ 10 > 
3. per cent. Mort. Dehe., 1-5.000 Red. ........... .100 a 
Havana Rlectric Railway Consolidated лон. ms per cent. 
50-year Coupon Bonds of 1952, 1-6,907......... eese 01, (00. 
Imperial Tramways, Ordinary . all 
6 per cent. Cum. Pref. ........... ee ааа а ВЦ os 
ue d per cont DOn эн — A Ligh TE ee ‚ 10 .. 
eo anet El c Tramways an ting, c. 
Cum. Pref., Nos. 50,001-60,000 .............. ан 5 — 
4 рег cent. lst Mt. Db. Stock, N . 100 . 
Kidderminster and District Lighting and Traction, Pref.. 5 . 
Lancasnire United Tramways Limited, 5 per cent. Prior 
Lien Deb. Stock, Rede... Vives vasa  — =» 
£296 590 aud Mort. Deb Stock ............... T — — 
£83,350 Deferred Deb, Stock (all ОШ pald)...... — „ 
Lisbon Electric Tramways Limited, Ord.. os 1-591,188.. l ..1 
—— 6 per cent. Cum. rref., Nos. 1.425.555 РУР col. wed 
9 per cent. Mort. Deb, 1-5,00) Бед. ......... ... 100 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 
4 per cent. 1st Mt. Db. Stock, Red. .............. 100 .. 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk, Rd. .... 100 
Metropolitan Elec. Trams., Defd., 1,000,001-1 314, 016... 1 „ 
5 per cent. Cum. Pref., 500,001-1,000,000. ... .... ME. ese 
r cent, Deb. Stock, Кей................... .100 . 
Milwaukee Electric Rail and Light Эре сеп cent. V- yr Cons. 
Mort. Bonds, 1926, 1-5,500 aud 7 EM e — 
Montreal Street Rail, Sterling 5 per cent. (Mort.) Deb., 
1908, 1-600 ee ee %% % %% eer , ов eeeneerewnsetneseeeanses зовоо ев 100 a 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 .. 
New General Traction, 6 per cent. Cum. Pref., 1-10,000 and 
34, 001- 74, 000 *«49906990200909099929000002029259020259250968099 *"2020 5 [D d 
Oldham, Ashton, and Hyde Tramway, Ordinary ......... „ 10 
——— 5 per cent. Cum. Pref. ........................ 10 . 
Perth Elec. Tramways (W. A.), 5 per cent. 1 Mrt. Deb. Sk... 100 
Potteries Elec:ric Traction, inary, 1-245,000 .......... 1 o 
5 per cent. Cum. Pref., 300, 01-545,000 ГУИ еее REFS 
44 рег cent. Debenture Stock . ee e828 оо 4290900029509 T] 100 dae 
Electric Railways.— 
„ det 2 2 6 6 „ „ „„ „„ оосо as ac as as as as њо ъъ GD 10 a 
— — bro. Deb. Stock (Prov. Script Corta., fully paid). 100 


Last price 
8 
96-90 


105 168 
116 9/16 
41 5i 


1/16 3/16 
15 16 15:16 
96-29 
105-105 


10*-1C$ 
105-106 


111 
12 
82-9 
102-106 
4-2 
3/16.156 
984-101 
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m 
Name, gc Last price. Name а" Last price 
'£ 1 Teleph — 
City and South London Consolidated Ordinary  .......... 100 40-42 pudet: . z 
— 4 рег eat. Debenture Stock ................ь„»„ 100 103-106 ational Telephone, Preferred ........................„.. 100 = 105-108 
b per cont, Prof. 8took'91........................ 100 — 119-128 erred Btock ...... ‚· q 66 2. 100 105-107 
— > [T] 9 0 90. „„ оо обоо оо оо оо „ „ „ оо оо 100 ә 115. 18 б рес сөл. Cun. First P1et. ...... «2909006090099 ve 9.8 10 as 11-13 xd 
— — TI P os О1о ооо оо „ 6 ve 100 ое 109. 12 — — por cont. Cum. Second Pref... 6959595 2 2 „ оо оо оз 10 10-12 xd 
Lt rerpool Overhead, Б per cent. A/C 10 - 10-104 ——— D per cent. Non. Cum. Third Prell. D Ө э% ха 
— -e {laary, 1-50, es " 6 „ % %% „„ „ 0 a HU —— 5$ per cent. Deb. Stock, Bed, 6 %%% %% % %% % M — оо оо ое 100 ee 5 S 
— – 4 per ceat. Mortgage Debentures, Red., tiji, | е ЖЕНА . — 4 per cent. Deb, Stock, Red. .................... 100 — 1004-1024 
Underground Glectric Railways of London, 5 per cent. | Oriental Telephone and Blectric Company . V . 1516-1 7/16 
Profit-Sharing Secured Notes ee ~ 8585 —— 6 per cent. Cum Prof. .......................... 1 „ lbh 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Acoounts for past year, 


g g а. | a. £ 
aberdeen OorporaMon << . Mar. 6| 1,241 | 1,177 | + 15,530,351 | 1,379,723 |0°98 |1114 612 
Ayr Corporation .. — — „ 9| | 192|- 3.818.850 "353,946 |1 | 9-71 | 1,880 


Biker Street «nd Waterloo By... 9| 4510 — — p £ = TN 
Bieltenhead Corporation s 10 951 954 |- 35| + 793 |2355 11,145,531 | 1,509,905 |1°18 |10-08 | 2,338 
Birmlugham Corporation ...... » 9| 5.313 = — — 8 4,709,798 266.596 86 [14-5 

Bisckburn Corporation pean sees $ 6 825 91$ |- 18) + 2,91 | а 8,661,720 986,953 1:55 |11-89 | 2,036 


Blackpool Corporation. - = E = = 
Blackpool - Fleet wood Trams. 2,325,677 679,264 | 3-28 [15-19 ue 

20,206,196 | 3,161,130 |1'15 |1063 | 8,394 
10,058,288 1,121,025 1:52 |1183 | 5,896 


47,108,000 | 5,055,592 |1172 10 97 8,596 
11,521,160 | 1,152,828 |106 [10-48 | 8.918 


45,312,873 | 6,187,155 | — | — | — 
11,092,704 | 1,197,772 | 1°31 |1161 | 5,588 


3,878,269 454,082 |107 | 921 | 2,068 
24,134,363 | 2,770,049 |112 | 9°78 | 5,788 


В ёоо Corporation .... 8885 
Bodeénemouth Corporation .. vivi 


Bradford Corporation P 
Beighton Corporation 


Beistol Tramway company. “ыз 
Baenloy Corporation.. — 


B 1ебоп Corporation ............ 
Ovediff Corporation ............ 


О velisle Teamways Company .. shies 9 2,935,002 | 359,756 | — |714| — 
Osntral London Ratlway.. 3 44,875,547 | 1,281,214 |1-86 68-10 | 57,951 
Clty and South London Баптау; 0 2 = D И ee 
О »Ichester Corporation TAA E 6 2,457,555 520,78 97 |747 | 1,401 
Cork W Т. an1 L. ‘Company . Mer. 7] 492 | Rj- „ = 214 | 15 5,814,576 | 882,256 101 | 664) — 
D sewon Corporation .. ||» 8| 25 239 |- aje +2 1% — E CAE adus = 
Dover Corporation „ 9 179 183 | - 19 1,061 44 2 855,800 284,343 *94 9-49 2,500 
Duhlio and Lacan көс A. 4|» 8 95 1 2 = | A ^i '402 511 110.738 |379 [15-78 
Dabtip U. ............ ., 8| 4570 4625 — 99) — 483 50,050,949 | 7,077,372 |128 | 907 | 6,601 
Daa іве Clty Tramways .. .....| » ^| 1,019 935 |+ 116] + 6,417 | 22 13,086,396 | 1,005,911 "906 |1156 | 2,180 
Gist Ham Corporatlon..........| » 9| 829 | 853)|- 23 + $095 | 14 13,689,658 | 865,816 | :64 |10-18 | 2,904 
Glasgow Corporation............| » 9 | 16,844 | 15 469 | +1,55] +51 ue '| 79; 196,767,619 |17,945,595 = 12 — 
Nlonoeater Oorvoration e MEE. 266 (t 19 — 15 3,902,077 M £05,596 90 16.86 999 
G. N., Piccalilly, ant Brompton. „ 9| 5995 — = = 9 Ба „ 
H altlar Corporation . ass == = = T 57 17,849,642 | 1,540, 0,707 — |11:55 | 8,085 
Huddersfield Corporation 3 ‚858,150 | 1.666 262 |124 | 9-71 | 1,983 
9 


Hall Corporation .............. 


47,108,921 | 2,910,698 |1 9 29 
Utord Corporation T = x -— 


Ilkeston Garporation —— 'es - = A = 
Kirkoaldy Corporation 5,626,652 | 419,800 | -737 |662 | 1,480 
Lancashire United Tramways ..| « 1.12! 9 | + 21| + 2,277 | 37 n " MEM — 
Leeds Oorporatlion „ 9| 6055] 5785 | + 2 +1%117 | gg, 64,223,666 | 7,121,038 |1-10 [10-02 | 3,351 
Leicester Corporation ..........| » 9| 2143 | 2,167 42 12,059,252 | 1,229,507 |1 9-79 € 
Liverpool Cotporation .. „ 2| 10,594 | 19,717 |+ 77| + 1,21 | 104 116,642,663 166,419 ЕР Z = 
Liverpool Overhead Eallway....| » 10| 1405 | 1,373 |+ 55) — 176%) 665 11,171,865 11.034.375 — -= — 
Loadon Conaty Council ........ 2| 27.385 | 14,553 1 12.510 7557, 102] gg d = ER = 
LowestoftCorporation .......... 5 + 2 = 5,128,867 359,435 | 1408 | 9-68 | 2,658 
Maidstone Corporation ........ = = = E пер 2 850,121 | 112,227 |133 [1015 | 2, 
Meuochester Corporation ........ Mar. 9 | 13343 | 12,848 | + 395 75.7% | 149 ' . 
Matropoliten Diatrict Baliway.. ., 10 8018! 7,978 т чоё тй аы, 185,184 5 
Metropolitan R«llway .......... " j^ 8 M -1, 835 ү m 74 E = а ex р = ЕЖ 
Neleou Corporation .... Joc ` 4 23 2t „ 31] 5159 | 1,932,647 206,558 82 |714 | 2 — 
Кобо оа TyneOorporatiou.| „ 9| $858 | 8,658 | + 165 1368 | 69 so 2. 51.197.849 43.068.850 4.388.154 1.07 1088 3.887 | 702 
Nawoort(Mon.) Corporation...) » 9| 55 535 T 2 +194 | 19| 15,| ,, 31) 39.356 | 7,252535 | 785435 | — |929| — 6 
Oldham Corporation .. sm = E = 31833 „ 35 65,555 15,466,245 | 1,504,740 |116 1045 | 1,886 | — 
Portsmouth Corporation ........ „ ,9| 1.552 | 1.52: 1+ 9| + 437 | 22) | gai „ $19 19.6 ; = = 
Beading Corporation....... ..... (Hod 28 5:0 52 |- Ti+ S87 | 334 33 „ 31 тоа 9, 25,588 ил 29 PH пф? - = 
Rochdale Corporation ..........|/an 13f 958 | 805 ^t 151 — 21 2129] „, 51 14,881 | 2.837,110 | 286,547 |124 |924| 1,108 | 798 
Rotherhem Corporation ........| — = е 94 | 94 „ 51| 23,669 | 5,251,472 | 683,064 |107 | 955 612 | 7-49 
Saltoed Corporation ............ Мат, 11 | 4,124 | 3954 | + 170 | + 66111 70 702 „ 51214111 | 39,215 E — 
Scarborough Tramways Co. sede em = =? 22 т 44 44 — : == " mu ы = 1025 = = 
Һе@014 Corporation ..........| 4. 10| 5,26% | 4,917 | + 515, +18.476 | зч | 353 „ 25/240,565 | 63,952,283 | 6,049 899 | -905|9:545 6:471 
outhemptou Corporation rei. 6| 77o 32|- 32| — | 18 | a8 | " si asses | 9394771 | 110369 17 102 15 | Je 
Routhend-on-Sea Corporation. ... Маг. 6 252| 265 |- 15) + 95| 9 | 9 „ 310 — M z и а = 
B'ookport Corporation .. р = = 25 25 51| 39,550 | 6,766,031 | 1,027,715 — |925 | — 475 
Sunderland Corporation ........ „ 10) 1,265 | 1218 |t 18 + 5,583 | 8 | go 31 64,858 | 16,364,463 | 1,495,685 |1004 11055 | — | 6-39 
Swindoa Corporation `.......... » 9| 149 175 — 2) — 44 | „% , 31 4.937 | 1,515,757 | 102,751 | 0-87 1165 | 1,57 . 
Wallasey .Ю.О.................| o 9 718 722 |- 8 | + 3,995 |1185 15 51| 38,768 | 7,418,881 778,851 |130 [1198 | 3 754 
Warelugton Corporation ........| — — — = = 9 9 » 31 17.057 | 4,418,225 | 405,63 | — | 985 — 8353 
тв Нет Corporation ........| » 7 2.169 2095 T 73| +19,055 1147 147 „ 5X — | 15,773,742 | 1,987,165 | ~ | — | — : 
Wolverhampton Corporation....{ » 6J 785 802 |- 9 + 1,652 | 20 | ag „ 5141,90 | 8,47,000 | 950,958 10-585| 2,062 


— —ä4Wä — — r ÉL. 
* [3:!udin ; essan teal 98 wies of tateriacing моск «Trata mile Fox mile of single teack, — AHal-yowrs Sgures, k Double track) 
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so as to be disconnected from the shunt coils when the 
circuit is broken. For testing for shorts in the field coils 
the simplest plan is to connect a voltmeter across the ends 
of first one coil and then the other. The reading when 
connected to the faulty coil will be less than half the main's 
voltage, while that across the other will be correspondingly 
greater, the sum of the two being, of course, equal to the 
supply pressure. The same thing would happen if both 
coils were faulty at the same time, but this is not likely to 
happen, and in any case it would show up when the worst 
one had been repaired and the circuit retested. The chance 
of both coils being equally bad, and во giving equal read- 
ings, is so remote as to be not worth considering. 

Fig. 1 shows a suitable form of test terminal for con- 
necting the middle point of the coils to. The small split 
brass peg. а, is sunk in а recess in а block of insulating 
material, dust being excluded by the spring shutter, ò. 
The socket, (Fig. 2), is fitted into an insulating plug, d, 
which is an easy fit in the recess. е is an insulating handle 
with a brass rod down the centre. The connections are as 
-hown, V being the voltmeter, and the peg, a, being 
5 connected to the middle point of the coils. 
n use, d is pushed into the recess, and then each of the 
main terminals is touched in turn with the end of the brass 
rod in e. A non-polarised voltmeter must be used with 
this rig, and it must be portable. A low- reading ammeter 
can also be used for testing, but it has the disadvantage 
that the shunt circuit must be broken to insert it, and also 
а it gives no indication as to which coil is аб fault.— 

. B. 

Answer to No. 944 (awarded os. ). —* W. G.“ has my 
sympathy in his endeavour to prevent shunt coils on coal- 
cutter shunt-wound motors from burning out. The condi- 
tions under which these machines have to work render 
efficient insulation and ventilation extremely difficult. If 
the motors are enclosed in gas-tight cases the overheating 
will be considerable, and will have a tendency to break 
down the insulation, first between the turns, then between 
the layers. The chief causes of shunt coils giving out are 
summed up as follows: 

1. Lowe connections in shunt circuit, | generally: at the 
terminals in switch box.—Some makers bring the two shunt 
leads to two terminals in switch box, where they can be 
crossed for changing direction of rotation. The drivers, 
who do this, are generally men who don't understand any- 
thing about electrical machinery The man crosses the 
wires, and in putting them into the terminals may tighten 
the screws with his fingers, or I have seen where he has 
tightened them with a screwdriver, and the wire behind it 
has been quite slack. This is explained by the screw 
having been damaged and fitting very tight. The result 
of the loose shunt connection behind the screw, when the 
motor begins to work and starts a vibration, is that the 
wire is acting as an interrupter, making and breaking the 
shunt circuit; the inductive effect of this sets up short- 
circuits in the windings, which shortly burns out the coil. 

2. Starting resistance having burned out, through picks 
teeny under some temporary difficulty. — The driver, 
not cognisant of what has happened, goes on attemptin 
to start his machine. All this time he is making and 
breaking the shunt circuit, which, owing to the inertia 
effect explained below, soon breaks down the windings. 
The shunt circuit is permanently connccted to first step of 
starting resistance, so that when starter is full on this 
resistance is in series with shunt winding. It will easily 
be seen, then, why the motor will not start, although the 
shunt is fully excited each time switch is put on. Fig. 1 
shows this. The result of starting and stopping the current 
in & shunt winding has been described many times in this 
paper, so it is not intended to go fully into it at this 
time. To put it briefly. The action of the current in a 
shunt winding is very much like inertia in moving bodies, 
and its effect both in starting and stopping is the same, 
in tbat it will not start quickly, and it is dangerous to stop 
it quickly, just in the same way that it is impossible to 
start a flywheel quickly, and an attempt to stop it quickly 
would do damage. 

The simplest method of testing the shunt coils is by а 
galvanometer. The coil which gives the highest deflection 
will have a short-circuit in it. Another simple method is 


to take а current reading of shunt alone. 
is above three amperes, there is, generally speaking, а fault 
in the shunt windings. A more accurate reading can lo 
obtained by using a Silvertown testing set, ahd taking the 
resistance in ohms of each coil. 
to instruct his machinemen about the necossity of secing 
that all connections, screws, nuts, etc., are thoroughly tight, 
to get an Evershed Megger, and take insulation readings 
once а week and keep a record of these. 
single contact fault between the shunt coils and ironwork, 
then a single fault at any other point—armature, com- 
mutator, brushes, terminals, trailing cables, or any part of 
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If the reading 


I would advise *W. G.“ 


If there is 4 


Fig. 2 makes this 


the cireuit—would burn a shunt coil. 
Starters on *''coal. 


clear. Referring again to Fig. 1. 


eutter" motors are always double-pole, as shown, so that 


when switch is off the motor is entirely clear. 1, 2, 3, 
and 4 are the terminals inside of switch box, P and P, are 
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the plug connections for trailing cables. The break in 
resistance is shown at x. | 

One more point to be careful of where one shunt coil 
has burnt out, and left the other one apphrently in order. 
Never put & new coil in along with an old one unless you 
are perfectly sure that it is all right, because it is certa п 
to have been very much charred iu centre, if the othcr 
coil was burnt out, by having to stand the high shunt 
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current which would be passing over the short-circuits in 
burnt coil.—C. W. H. | 

Answer to No. 944 (awarded 5s.).—The great fault with 
nearly all motors fitted to coal-cutting machines is that, in 
order to keep the over-all dimensions of the machine as low 
as possible, the motor has been squeezed into a quite 
inadequate space, with the natural result that in many 
cases the machine is under-powered, and the motor badly 
over-rated and continually working at very heavy over- 
loads, and it is for this reason—viz., in order to get the 
maximum of power in the minimum of space — that series 
motors have often been used for coal-cutters. The best- 
equipped coal-cutting machines, however, are fitted with 
shunt motors of about 35 h. p. to 40 b.p., especially designed 
for use with a coal-cutter. The 1 cause of the mischief 
which W. G. complains of is that the motor will be, say, 
about 25 h.p. to 50 h. p. at the most. It has been amply 
proved by many failures that for a coal-cutter of ordinary 
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Bize this power is nof enough. Unforescen obstacles occur in 
both cutting and also when the machine is hauling itself 
along, which demand far more power. "The motor, as noted 
above, being kept down to the smallest dimensions possible, 
and also being absolutely enclosed, generates an excessive 
amount of heat when under its best conditions, and this 
heat, on account of the enclosure, cannot be rapidly 
dissipated. When, therefore, heavy overloads are con- 
tinually coming on, matters are very much aggravated in 
regard to this matter of heating, and from their position 
the shunt coils are liable to suffer very badly, the 
result being that on the inner layers, where the heat 
is greatest, the insulation becomes very quickly charred, 
till at length it is reduced to nothing else but a 
powdery mass, which the jarring of the machine soon 
displaces, thus causing two adjacent or overlapping 
layers of the winding to come in contact and form 
a short-circuit. "The зен method of testing for the 
same is to test the resistance of both field coils, and that 
coil having the lowest ohmic resistance is the faulty one, as 
the current has to traverse a much less length of wire in 
the case of the faulty coil, where, perhaps, several turns 
are shorted, than in the case of the sound one. The shunt 
current and also the working voltage being known, the 
ohmic resistance of the field windings when correct and in 
good order will, of course, be known, and this should be 
noted down and compared with the very frequent tests 
which should take place for both armatures and fields on 
all raotors working under such conditions as a coal-cutter 
motor does. The writer experienced similar trouble with 
a shunt motor driving a centrifugal pump. The motor was 
too small for the work it had to do, and was, moreover, 
only а makeshift pending the arrival of the proper and 
permanent motor. It was also working at about 550 volts, 
and had been designed for 480-520 volts. As it occasionally 
experienced 570 volts, no surprise was expressed at one or 
two minor breakdowns, and at the end of three months a 
complete shut down. The field coils when taken off were 
practically only insulated by a powdery charred mass, 
which had fallen away in places and so shorted the coils. 
In this case, however, the motor simply had to do the 
work, and fortunately lasted until the arrival of the proper 
machine.—W. T. W. 


Question No. 945. —1n connection with a lead-covered system of mains 
it is proposed to earth the lead sheathing every few hundred 
yards to prevent electrolysis. What is the best method of 
carrying out this earthing in order to obtain a satisfactory earth! 
Describe the best and cheapest method of constructing and laying 
the earth-plates. 


Answer to No. 945 (awarded 7s. 6d.).—On large net- 
work systems with lead-covered mains it has been found 
quite satisfactory to earth the sheathing at the manholes 
and section pillars, as these usually occur at sufficiently 
frequent intervals. If the manholes are of cast iron, the 
earthing may be accomplished very simply and very cheaply 
by bonding the lead sheath to the metal framework, and 
this provides an excellent earth. Should the manholes, 
however, be built of brickwork, some special means for 
obtaining a satisfactory earth must be adopted, and I would 
suggest the following two methods as likely to give very 
good results without being very expensive. Probably the 
best and cheapest earth is a convenient water-main to 
which the lead sheath may be bonded, but it is 
often found impossible to overcome the disinclination 
of the water engineers to allow their pipes to be 
interfered with in any way, though the water-main 
can get no damage from being utilised in this way. Fail- 
ing this, the best method is to place in the ground below 
the manhole, in a vertical position, an unpainted cast-iron 
pipe, 4ft. 6in. long and 6in. diameter, filled with coke, 
which has the effect of keeping the soil in the vicinity of 
the pipe in a more or less moist condition. The connec- 
tion of the cable to the pipe is made by а copper strip, one 
end of which is joined by a wedge bond to the top of the 
pipe, and the other end attached to the cable end boxes in 
the manhole, the lead sheathing of the cable being already 
bonded to those end boxes. "These pipes may be placed in 
position while the manholes are being built, and the extra 
cost of the materials used will be small. As alternatives to 
the above methods large copper sheets or copper strips, 
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coiled with a space between the coils buried in coke, may 
be used. Both these give good earths, but are more 
expensive. - -M. G. 


Answer to No. 945 (awarded às.).—Karthing is carried 
out for the purpose of preventing cable, metal ducte, or 
sheathings from differing from earth potential when the 
sheathings become live at time of faults. “Н. R. V.“ does 
not state the manner in which his mains are laid. Let us 
take three methods: (1) lead covered and armoured laid 
direct in ground ; (2) lead covered in iron piping; and (3) 
lead covered laid solid in iron troughing. 

1. With armoured cables, earthing at as many points as 
possible should be arranged, as, owing to the different con- 
ducting natures of the soil, some of the earth-plates may 
be partially insulated, as, for instance, a district in which 
the soil is of a rocky or sandstone nature. Where the 
mains are intersected for inserting manholes, earth-plates 
can be conveniently put down. Many types of earth- 

lates are used, some consisting of large sheets of copper 
buried in coke, or copper strip coiled with a space between 
each coil, but they are expensive methods. A cheap and 
efficient method is to drive deeply a 4ft. length of unpainted 
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jin. cast-iron pipe vertically into the ground, making а 
connection to it by means of а copper strip, one end of 
which is joined to it by а wedge bond driven into the top 
end of the pipe. The other end of the copper strip is 
bonded to the lead and armouring of the cables at the 
manholes. Place a layer of the coke round the top end of 
the pipe. This will help to fill the pipe with water, and 
tend to keep the surrounding soil moist. When taking 
branches off the mains, great care must be taken to keep 
the sheathings electrically continuous. This can be done 
by mears of a 2}in. by jin. lead strip bonded over the joint- 
boxes, or, better still connecting the lead sheathing 
metallically through the joint-boxes by means of a bonding 
device, as shown in the diagram. 
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2. The above remarks may be taken as applicable to any 
system of mains in which the conductors are enclosed in 
metal sheathing or ducts, and the joints in iron piping 
must be filled with lead to secure electrical conductivity. 

5. Where lead-covered cables are laid solid in iron 
troughing, in practice it is found that there is always some 
part of the lead touching the iron, no matter what care is 
taken to keep them apart. The remedy is to bond the 
lead to each length of iron trough by means of clamps, 
and earth the lead at the manholes. To reduce electrolytic 
troubles to à minimum, it is, perhaps, best to lay lead- 
covered cables in the solid system in wooden troughing 
with porcelain insulators. Certain wooden insulators, such 
as oak, have a deteriorating effect on the lead. It is still, 
however, necessary to earth the lead sheathing at the 
manholes. --T. I. C. 


[Other replies to Question No. 945 will be given in our 
next issue. —Ep. E. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast kcowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
lest. solution of any question we offer fen shillings. We 
also give fire shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
alter the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
atant one thousand words in length. Discursive answers are 
apt to he discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
rut that the neatness of any sketches (which must be in 
5^) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
-hould be signed by the author. The matter must be 
written on one side only of the paper. Questions may he 
sent at any time. 

QUESTIONS. 
4^3. At Chevres power station, near Geneva, sluice gutes are used to 
produce an ejector effect, whereby the backwater in times of flood 
is lowered. near the turbines’ discharges (see Electrical Enginer, 
Sept. 7. 1906, р 327. Explain with diagrams how this is 
axomplished. At a hydro-electric plant leaves give much trouble 
hokinz up the racks. Give details of best arrangements for 


chinming the leaves off surface of water at the headrace near 
weir. —L. s. D. 


. А 1,500. kw. three-phase rotary converter has been giving trouble 
hy excessive sparking at the commutator. On investigation it is 
tend. that every seventh commutator bar has ''dropped." 
Atter repeating five times there is а space of 13 sound segments, 
the ** drop appearing again on the fourteenth ; the above then 
commences акаш, and so on, all round the commutator. Can 
snvenne explain the cause of this aud how it ean be rectitied ! 
The machine has 16 poles and runs at 250 r. p. m. —H. V. L. 


ANSWERS. 


tras sf ioa No, . — In connection with a lead-covered system of mains 
it is proposed to earth the lead sheathing every few hundred 
virds to prevent. electrolysis. What is the best method oi 
arrving out this earthing in order to obtain a satisfactory earth ? 
Describe the best and cheapest method of constructing and laying 

the earth: plates, 


Answer to No. 94.5 (awarded 7s. 6d. ).—VFig. 1 shows a 
«uul method for the earthing of the lead sheathing of 
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cables. The earth-plate, A, was made of copper 18 S.W.G. 
and about 18in. square. D was a brass strip which was 
brazed at one end to plate, А, and also had one rivet through 
it: the other end was bent round the cable and connected 
to it bv a wiped joint, C, such as is used for the connection 
of lead pipes. The distance from the cable to bottom of 
h «e in which the plate was fixed was 3ft., and there was а 
i ver, B, all round the plate of coke broken in small pieces, 
thia layer being about 6in. thick. If the wiped joint is 


c nsidered too expensive, the outside of cable could be | 
for the tramway rail. 


: leaned, and strip bent round and fixed by screws through 
it. It is essential that the joining of strip 1) to A should 
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be a brazed one ; if ordinary soldering is used, the acids and 
alkalies in the earth destroy the joint. If there are junction 
boxes or other tanks in the mains, care must be taken that 
the lead sheathing of the cable is continuous, as in some 
types of these boxes the cable is brought in through a 
stuffing box, which insulates the sheathing on one side from 
that on the other, and if an earth-plate is fixed to the 
covering on one side, it does not earth the covering on the 
other side. 

Fig. 2 shows a method of bonding the sheathings 
together when there is a box, А, which insulates them. 
It consists of a brass strip, B, bent round the cable, and 
connected by two wiped joints, C. Fig. 5 shows a type 
of joint at junction boxes and tanks which would do away 
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with the bonding and also give a more satisfactory joint 
than a stuffing box, it being perfectly gas and water tight, 
and also cheaper to manufacture. It consists of a brass 
tube, B, screwed into tank, A. The cable is placed a given 
distance up this brass tube, and a wiped joint, C, made con- 
necting this tube to lead sheathing. 
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As the earth- plates are only required every few hundred 
yards—say, three to the mile there аге not many methods 
by which the cost of any particular earth-plate can be 
cheapened. As previously stated, the only cheapening in 
the general construction would be to do away with the 
wiped joints; if any further cheapening is desired, then 
the size and thickness of the materials used must be looked 
to, as nothing in the method of laying can be cheapened. 
If there are three or four mains running together, one 
earth-plate is only necessary for the lot, the strip, D, being 
connected to all the sheathings.—5. W. P. 


Answer to No. 945 (awarded 5s.).—Electrolytic troubles 
seldom occur except where there is a tramway system. 
Leakage current on a lighting system is very small, indeed, 
under normal conditions, and couid not possibly do any 
harm by electrolysis; earthing precautions are, therefore, 
taken against stray tramway currents. Where the cables 
are laid along the route of the tramways the best method 
of earthing is to bond the sheathings on to the rail, and in 
a draw-in system connect the pavement frame to the rail, 
also all metal work that is supposed to be at earth poten- 
tial, such as cast-iron pipe conduits, being careful that all 
metal conduits are made electrically continuous by bonding 
across at the draw-boxes. The ordinary way of bonding to 
the rail is to run a length of trolley wire to the nearest 
bonds in the track, binding it round with binding wire to 
both bonds, and sweat up solid. The connection to the 
cables is best made with bare *',, S. W. G. tinned copper 
wires, lapped about three times round the cable and 
fastened off tight, the whole being well plumbed on, using 
plenty of metal. These wires are jointed to the trolley 
wire by a straight sleeve. 

When the cables do not run near a tramway route the 
above remarks apply, but an earth-plate must be substituted 
The ordinary method is to have a 
copper plate, about 2ft. square by about pin. thick, to 
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which has been riveted and sweated a length of trolley 
wire. The plate is buried about 2ft. down in a bed of coke 
Sit. cube. This type of earth-plate, however, has never 
given much satisfaction, although it is much used, due to 
the fact that the subsoil under flags and setts is often very 
dry, and a good earth is not obtained. There is also the 
trouble of the copper plates corroding away. The writer 
devised an earth-plate some years ago which has given 
every satisfaction. It consists of a 9ft. length of unpainted 
cast-iron din. pipe. (As cast-iron pipes are nearly always 
delivered from the makers heavily painted, the best way is 
to burn the paint off.) A number of jin. holes are drilled 
in the pipe, as shown. A hole is bored or dug out in the 
ground about 10ft. desp and 1ft. in diameter, in a 
similar way to which holes are got out for planting 
tramway poles, either with an auger or with long-handled 
spades and scoops. The pipe is placed in the hole and 
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filled round and inside with coke. The connection to the 
pipe is made with an ordinary tramway bond, a length of 
trolley wire being jointed to it in the ordinary way. [п 
the writer's case the cables are drawn into conduits, and 
each draw-box has a ventilating grid by the side of the 
draw-box as shown. A pocket is left beneath the grid to 
catch dirt and water from running into the draw-box ; this 
is made use of to keep the earth-plate moist. The pipe is 
placed immediately below this grid. In very dry weather, 
if the earth-plate dries up a bucket of water can be poured 
down, but it is usually found that the pipe so placed auto- 
matically keeps itself moist; in fact, there is generally an 
accumulation of water towards the bottom. This type of 
earth-plate is cheap, it lasts well, gives an excellent earth 
under the worst conditions, is easy to install, and has given 
satisfaction wherever it has been use.—C. I. PIPE. 


Answer to No. 945 (awarded 5s.).—The best and 
cheapest method of earthing the lead sheathing of electric 
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cables is to run a stranded bare copper cable from a clamped 
or wiped connection on the lead sheath to a clamp on the 
water-mains ; but, unfortunately, the officials of the water 
department cannot always be prevailed upon to allow this, 
although it might be explained to them that any leakage 
which finds its way on to their pipe system will leave by 


these connections instead of leaving at other points, and 
causing pitting of the pipe surfaces. If we must give up 
the idea of using the water-pipes as an earth-plate, then we 
must run the bare copper cable from the connection on the 
lead sheath to a copper plate about 2ft. square and z in. in 
thickness, buried in cinders, and preferably placed under or 
near the brick manholes, as it will then be protected from 
damage by other excavations, and it will also have the 
benefit of any surface water which finds its way into the 
manhole and drains away into the soil immediately below ; 
also the connection on the lead sheath will be open for 
inspection in the manhole, and the efficiency of the earth- 
plate may at any time be tested. The connection to the 
plate should not be made by clamping at one point only, as 
it might, through mechanical damage or corrosion, become 
disconnected, but the strand should be opened out, and 
each wire laced through holes drilled in the plate, as shown 
in sketch.—A. T. 


Question No. 946.—On an extra high-tension, three-phase, 50-volt 
traction system, with tlie phases balanced (supplying induction 
motor-generators in the sub-stations), trouble is caused when an 
excessive kick occurs at the generating station by the red“ 
phase ammeter of the feeder (each feeder having three ammeters) 
giving & hard kick over, sticking, and bending the needle, the 
other two phases being unaffected. This has been noticed on 
all generator and feeder “теа” phase ammeters. Tests on the 
cables show that all three phases are quite sound. What is the 
eause of this, and how can it be remedied / 


Answer {о No. 946 (awarded 10s.) — Without a 
diagram of the connections of the system to which 
“Н. Y. L." refers, it is very difficult. to diagnose the 
complaint which he describes. In the first place, it is clear 
that the trouble must be looked for on the alternating side 
of the system, because an overload on the direct-current 
side would affect all three phases equally. Moreover, as 
the kick occurs on both the generator and the feeder 
ammeters, it would seem evident that the fault lies in the 
distributing system and not in the generating station. We 
have, therefore, to look for the trouble between the red 
phase feeder ammeters and the red stator winding on the 
induction motor-generators. It is assumed that the motors 
are wound for the supply pressure, and that consequently 
step-down transformers are not used in the sub-stations. 
If the kick had only been noticed on one ammeter, it 
would have been necessary to consider the possibility of a 
fault in the instrument, particularly in view of the fact 
that the overloads, although apparently severe, do not 
operate the circuit breakers. But it is highly improbable 
that all the instruments on this phase should possess the 
same defect, and we must look for the solution elsewhere. 

A short-circuit anywhere on the red phase network would 
affect the other two phases, and this is apparently not the 
case. The only feasible solution, therefore, seems to be 
that there is an intermittent earth somewhere on the red 
phase distributing system, assuming, of course, that the 
generators are star wound with neutral points grounded. 
This intermittent earth might be on the feeders, on the 
high-tension switchgear in the sub-stations, or on the 
motors. The querist would do well to sketch out a 
complete diagram of the red phase connections in his 
system, and then examine it in order to locate the points 
where an earth of this description would be most likely to 
occur. He states that tests on the cables show that all 
phases are quite sound. If, however, the kicks to which 
he refers are not observed on the sub-station ammeters, it 
would seem highly probable that the feeders are at fault, 
and that his tests have not been sufficiently severe. As 
the red phases on all the feeders seem to be similarly 
affected, they are presumably interconnected in some way 
at the feeding points. In order to find the position of the 
earth, each feeder should, of course, be isolated as far as 
possible. In any case, if the ammeters are properly con- 
structed, and provided with suitable spring stops at either 
end of the scale, the needles should not stick and bend in 
the manner described with an excess current insufficient to 
open the breakers. It would be well to get the makers of 
the instruments to adjust the stops or fit fresh ones so that 
this cannot occur in future.—F. S. 

Question No. 947. Give a vector diagram showing clearly what occurs in 

à two-phase motor when one of its two single-phase supply watt- 

meters runs backward, as is frequently the caseif the motor is only 
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Patents Protection Society.— In our correspondence 
column there will be found a letter as to the formation 
of a British Manufacturers’ Patent Protection Society. 
The object of the scheme is to protect small manufacturers 
against infringement of their patent rights by large com- 
panies. The idea is good, and in certain cases the combina- 
tiun of interest may save not only infringement, but also 
lawsuits. In those cases where legal proceedings are 
necessary, the society will not have an easy task in 
deciding what cases to fight and which should be 
abandoned as hopeless. Patent litigation is unfortunately 
an expensive luxury which will quickly absorb membership 
fees. The society to be successful must be well supported 
and controlled by a strong committee of business men. 


Effect of Electrical Discharges on an Acetylene 
Flame. Some interesting experiments on electrical effects 
in flames, especially acetylene flames, have been carried out 
by C. F. Lorenz, and are related in Elektrotechnik und 
Muaschinentbau. He found that the passage of an alternating 
current through the flame increased its illuminating power, 
and at the same time shortened the flame. When the 
current was passed between the metal burner and a wire 
projecting into the bright part of the flame, an enormous 
quantity of soot was produced, which eventually bridged 
across tbe gap and stopped the discharge. If, however, the 
wire is arranged to project into the dark core of the flame, 
no soot is produced. With a 60- ~ alternating current of 
а few hundredths of an ampere the flame gives out some- 
thing iike five times as much light as usual, and if observed 
in а revolving mirror the periodie increase in light and 
accompanying shortening of the flame are easily seen. It 
can also be proved that the flame becomes richer in short- 
wave radiation. The flame gives out a humming note 
during the experiment. Such a flame can be used in cases 
where a specially white, short-wave light is required. It 
is also applicable as a telephone receiver, especially if it is 
supplied through a manometer mouthpiece into which the 
voice is directed. 


Assessment of Warehouse Property.— A decision 
which is of much importance to occupiers of rateable 
property has recently been given by the Court of Appeal 
in the case Hex r. Melladew. The point at issue was to 
determine the question of liability for the payment of the 
local rates in respect of a building situated at Liverpool, 
and used for the purposes of a warehouse, it having been 
cuntended that there was no liability attaching thereto for 
the payment of the rates, inasmuch as all the tenant's 
Gxtures and utensils having been removed, and the building 
put into the market to be let, it was like an empty house, and 
its owner was not liable to be rated. The Court of Appeal 
have, however, decided that having regard to the character 
of the user of property of this class, and to the fact that 
the owners occupied other warehouses, and that in this 
particular case it was possible for the owners at any time 
to resume its occupation, the local authority were justitied 
in demanding the payment of the rates. Though this 
decision was given in connection with warehouses, it is 
clear that it will apply with equal force to any other class 
of property which is subject to the same circumstances 
as were submitted in this case. The Machinery Users’ 
Association do not propose to let the matter rest where it 
is, and Mr. J. B. Caldwell, the secretary, informs us that it 
is proposed to call a meeting of those members of 


the association who are affected by the judgment, with a 
view to endeavouring to arrange to carry the appeal to the 
The point is of importance to manufac- 


House of Lords. 


turers, especially, if, as it appears, the judgment of the 
Court of Appeal would also be held to cover the case of 
works which were idle owing to bad trade or other causes, 
but were not put into the market to be let. 


West Ham Extension.—The successful completion 
of the scheme by the West Ham Corporation electricity 
department for a power supply to Silvertown (details of 
which were given in our “ Business Notes” last week), 
prompts attention to one or two interesting points in 
connection with the extension. In the first place, there 
is probably no district in London where power is used 
on such a huge scale in such a small area as in 
Silvertown. A glance at the map will show the smallness 
of the area, and give some indication of the difficulties 
encountered in carrying out the scheme. The great 
problem was in getting cables through the docks, but this 
was solved by utilising a disused sewer under the 
Connaughtroad Dock. The sewer was cut and the cable 
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drawn through, after which the completion of the scheme 
was comparatively easy. Several factories have generating 
stations of their own equal in capacity to that of an 
average size town, and on account of the long-hour use 
to which electricity can be put—day and night working 
being the rule instead of the exception—exceedingly low 
prices can be charged. We must congratulate West Ham 
upon having successfully carried out their scheme for a 
6,000-volt polyphase supply to Silvertown. 


An Electrolytic Circuit Breaker.—The breaking 
of a high-voltage circuit is à much more delicate and an 
infinitely more difficult matter than one is apt to suppose 
One of the most important difficulties encountered in this 
operation is the sp2rking that occurs the moment an electric 
circuit is broken, and it generally happens that the effect 
of this sparking is proportional to the induction of the 
circuit and to its voltage. Now, M. Robert Goldschmidt 
claims to have overcome this difficulty, and in the Bulletin 
of the Société Belge d'Electriciens he describes a device for 
which he claims, in addition to the advantage we have just 
mentioned, the further advantages of diminishing the 
amount of heat given out by an interrupter and of securing 
easy control of frequency, besides that of subduing noise 
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in its application. The latter feature must be of great 


importance in the application of this interrupter for 
medical purposes, for the noise cannot have other than an 


inconvenient effect upon the nerves of a patient. M. Gold- 
schmidt incidentally describes the interrupter of Wagner, 
together with the improvements made by  Macfarlane 
Moore, and the devices introduced by Wehnelt, Simon, 
and Rhumer, that of the latter being the voltaic are, which 
he describes as unique for the purposes of demonstration, 
but as of no practical value. His own apparatus differs 
from that of the others in that it is based on the fact that 
if a circuit containing two pieces of metal which are placed 
in an electrolyte, such as sulphuric acid or diluted potash, 
is broken, no spark will be produced. The manner in which 
this is realised is as follows: In an ebonite box, at the 
bottom of which is placed a lead plate, a revolving axle is 
provided on which are fixed lead blades. This axle is con- 
nected to one pole of the circuit and the lead base-plate to 
the other. The electrolyte is then introduced into the box 
and the axle revolved by means of a small motor. When 
one of the blades leaves the liquid, the circuit is broken 
without any sparks. M. Goldschmidt says that this 
apparatus is capable of interrupting circuits of all voltages, 
and that it has been in operation for many hours without 
the least change in the interruptions having been noticed. 


Sparking on Commutators.—The most serious dis- 
advantage accompanying the use of interlaced armature 
windings for the purpose of preventing sparking in alternat- 
ing current commutator motors, is due to the fact that 
current is shifted from one winding to another as the brush 
passes from one commutator segment to the next. The 
sparking caused by interruption of the current in one 
winding may be as great as that which would have resulted 
from the short-circuit by the brush if a single armature 
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winding had been employed. Messrs. Arnold апа La Cour, 
ina patent described in the Electrical World, have intro- 
duced a method of minimising the sparking by arranging 
three interlaced windings in the same armature slots, and 
interposing resistances between the commutator segments 
to which the individual windings are connected. When 
the method is applied to wave-wound armatures, an E.M.F. 
equal to that generated in each armature coil by the 
Huctuation in the field magnetism is introduced in the 
circuit interconnecting the brushes of the same polarity, as 
indieated in the wiring diagram. 

National Physical Laboratory. The annual report 
which was presented at a meeting of the General Board of the 
National Physical Laboratory on Monday shows that sub- 
stantial progress is being made by this institution. The 
past year has witnessed very considerable additions to the 
buildings and general equipment, funds for which were 
furnished in part by an increased Treasury grant, and by 
the generous gifts of private individuals and firms, these 
latter either in money or in the form of materials and 
apparatus. The laboratory is now organised iu four 
eparate departments—namely, the engineering depart- 


ment, the physies department, the observatory depart- 
ment, and the department of metallurgy and metallurgical 
chemistry. Of the recent additions, it appears that the 
cost of a building for the prosecution of electro-technical 
work was £7,593, while £1,800 is to be spent on its equip- 
ment, these sums representing, however, only an instalment 
of the total expenditure posssibly within view. Then the 
cost of new housing to meet the demands of engineering, 
metrology, and metallurgical chemistry amounts to the 
round figure of £11,600. A large number of tests on 
samples of steel and iron of the kind in commercial use at 
the present time are to be engaged in, with the object of 
determining the simplest and best method by which a 
measure of the capacity of a given material to resist shocks 
can be obtained. It is further proposed to investigate the 
effect of various kinds of heat treatment on resistance to 
shock in the case of iron and steel. ‘The report contains 
an account of the tests made in various departments during 
the past year. No reference is made to the friction which 
exists between the management of the National Physical 
Laboratory and those who are opposed to their policy of 
commercial testing. This, of course, is to be expected in 
view of the fact that a committee of inquiry has been 
appointed to investigate matters. Although the constitu- 
tion of the committee has given rise to many misgivings, 
we hope, nevertheless, that the members will find a way 
out of the difficulty, and so render the National Physical 
Laboratory an important link between science and industry 
in this country. 


Niagara Falls.—Some considerable time is likely to 
elapse before the dispute in connection with these Falls 
finally and satisfactorily determines itself. Not only is 
there the conflict between the utilitarian school, which 
wishes to press at least some portion of the Falls in the 
service of man, and the wsthetic school, which stands for 
the preservation of the natural scenic beauty of the Falls, 
butthere is also the question of allotting the energy generated 
to be dealt with. Some little time ago we announced that 
the Canadian Parliament was to be asked to take steps for 
keeping for Canada her share of the power generated at 
Niagara. Now, the American Secretary of War, who was 
called in to settle the dispute on the American side, has 
given a permit for taking 15,600 cubic feet of water per 
second on the American side, and also for the transmission 
of 160,000 h.p. from the Canadian side to the United 
States. The decision of the Secretary of War may remove 
the acuteness of the difficulty during the time which it is 
intended to apply—viz., three years—but unless in the 
meantime a permanent working arrangement is entered 
into, the state of affairs will be in no way improved. It 
would be a great pity, indeed, were the beauty of that 
world-famed cataract to be impaired, but there is an 
important economic question involved, and it remains with 
the people of the North American continent to decide in 
the future whether they will keep Niagara as a national 
ornament, or whether they will use the power and forego 
at least part of the ornament. The Electrical World very 
properly says that it would be perfectly right to decide on 
keeping the ornament, provided that the cost is clearly 
understood. “If, for example,” says our contemporary, 
“we take the available remaining power of the Falls as, 
say, 4,000,000 h.p. net, and reckon the average value of 
this power as, say, 10dol. per horse-power year to the 
people, over and above the cost of harnessing, then the 
retention of the ornament would ultimately be worth 
40,000,000dol. per annum to the country. That would be 
so expensive an ornament, that it is doubtful whether, 
within the next 100 years, the economie force of the 
argument can be withheld." 


-———— 


Floating Telephone Exchanges. Some interesting 
comments have been made with regard to the equipment of 
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1,250,000 ih.p. Comparing the speeds of turbine and 
reciprocating engine driven pleasure vessels, the paper 


two large Cunard liners with private branch exchange | shows that the turbine boat can make a voyage in about 


apparatus. The utility and convenience of equipping 
steamships with a branch exchange which will put them in 
connection with the local and long-distance service when in 
port is obvious. On the other side of the Atlantic this 
idea has found readier acceptance than among British ship- 
owners, while in Sweden the telephone has for some time 
been taken advantage of in this way by shipowners. It is 
thoroughly in keeping with the English character that an 
idea should not be taken up simply because it is a new one. 
One would not so much charge British shipowners, or 
whoever it is that may be responsible for developing the 
use of such an equipment, with lack of enterprise or parsi- 
moniousness, as with a hide-bound conservatism and innate 
attachment to the formule of our grandfathers (though the 
suggestion is generally repudiated). This spirit is well 
illustrated in the National Telephone Journal, which takes 
up the question of floating branch exchanges in its March 
issue (an issue, by the way, which completes the first year 
of its existence). Our contemporary points out that the 
idea of aboard ship private branch telephone exchange, 
designed to give intercommunication between the various 
parts of a ship and to make the local and long-distance 
service available from any of the telephones on the ship 
when the vessel is in port, is so new that when it was pro- 
posed to the Cunard Company it was not accepted with the 
prompt enthusiasm that might have been expected. It is 
quite true that for years past Swedish coasting steamers 
have carried a single telephone and have had it connected 
with the exchange when in port, so that the ship became 
temporarily a subscribers’ station. It is also true that 
various Atlantic liners and one or two large American 
passenger vessels have been fitted with internal telephone 
installations for giving communication between the pas- 
sengers cabins and the ship's offices and catering depart- 
ments. But, the Journal asserts, the National Telephone 
Company was the first to propose floating private branch 
exchanges to give a complete telephone service throughout 
the ship and making the ship installation a part of the 
general telephone system of the country whenever the ship 
is in port. This is just another instance where an idea has 
been conceived in the minds of British scientists or engi- 
neers and commercial adapted by the enterprise of 
foreigners. 


Marine Steam-Turbine Development. An inte- | 
resting paper on the development of the marine steam- | 
turbine was presented by the Hon. C. A. Parsons and Mr. | 


R. J. Walker before the North-East Coast Institution of 


Engineers and Shipbuilders last Friday evening. It is | 
curious that, although the Tyne is the birthplace of the | 


marine steam-turbine, no paper on the subject has been 
read before this institution within recent years. The paper 
presented last week, besides dealing with the development 
of the turbine, presented some interesting comparative 
particulars and results of turbine vessels with other vessels 
titted with reciprocating engines. There is no denying the 
growth of the steam-turbine, and it is gratifying to note 
that the improvement in its design and efficiency is coinci 
dent with its growing use. In addition to generating 
electrical current for the transmission of power, the work- 
ing of electrical railways and tramways, turbine engines 
have been used for pumping, coaling, driving fans for pro- 
ducing forced draught, and ventilating purposes. The idea 
of propelling a vessel by means of a steam-turbine was first 
put into practical form in 1894. At the present time the 
total horse-power of marine turbines completed and on order, 
as indicated in diagrammatic form in the paper, is 


| are bolted to 12in. channels. 


15 per cent. less time than the paddle steamers on the same 
coal consumption. A point which has been greatly dis- 
cussed in connection with turbine machinory is the question 
of the method of measuring the horse-power developed by 
the turbine engines. It is not possible to indicate the 
power of the turbine as in the ordinary method of the 
indicator diagram of reciprocating engines, and the authors 
find it most convenient to take the estimated indicated 
horse-power as the equivalent indicated horse-power which 
would be required with reciprocating engines for the par- 
ticular class of vessel proposed. Reference is made in the 


| paper to the Denny-Johnson electric torsion meter for 


obtaining the power transmitted by the shaít, which has 
been used in several vessels, and appears to give very 
reliable results. "The principle of this torsion meter is that 
readings are obtained by the torsional deflection of a given 
calibrated length of the main shafting. Reference is also 
made to a mechanical torsion meter adopted in the cases of 


the German turbine steamers, and to the“ flashlight torsion 


meter" devised by Messrs. Bevis and Gibson, of Messrs, 
Cammell, Laird, and Co. 


Heavy Electric Railway Work.—The construc- 
tional work in connection with the combined subway and 


— Tp EXC 


elevated electric railway in Philadelphia is now sufficiently 
advanced to permit the publication of details concerning 
same, and the Sirert Railway Jovi nal gives a full account of 
the work to date. This system embodied several interesting 
features, the most noteworthy, perhaps, being the location 
and type of the contact rail. The track construction in 
the subway is of two types, corresponding to the different 
kinds of service required. Оп express tracks the rails are 
mounted direct on yellow-pine blocks, to which they are 
attached by clips and screw spikes. These blocks 
The longitudinal channels 
are set in concrete. One rail of each express track is 
reserved for block signalling, and the other has protected 
bouds. Power for elevated and subway cars operating 
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over these tracks will be transmitted through а "0lb. 
under-running contact rail suspended from brackets bolted 
to the inner columns. The diagram shows the method of 
supporting the third rail on the columns in the subway, 
and also the clearance between the contact rail and column 
as obtained at the double bulkhead. А 901b. T rail used 
on another section of the line is laid on 6in. by 8in. by 8ft. 
ties in rock ballast on the concrete floor. On a descending 
gradient the contact rails of the under-running type 
have been placed between the tracks, and are supported 
by brackets. 

Stores and Cost Keeping. — Опе of the most 
important factors in the success of any large business is 
internal organisation. For no matter what amount of 
technical skill and commercial acumen and energy are 
brought to bear on concerns of such complexity as engi- 
neering businesses, much of the benefit which would other- 
wise be enjoyed must be nullified by the absence of a well- 
thought out and elastic system which places cach of the 
various departments in proper relation to the other. This 
is a subject which has been remarkably free from discussion 
considering its importance, and we do believe that much of 
the attention which is given by various engineering 
societies to matters that have no more than academic 
interest, and are of little practical value, would be produc- 
tive of greater good were it devoted to the economic side 
of engineering. The Glasgow Local Section is to be con- 
gratulated on having deviated a little from the regular 
course, and have given an evening recently for the discus- 
sion of two papers dealing with the internal organisation of 
electricity supply undertakings. In one of these Mr. D. 
Denholm detailed the system adopted at the Glasgow 
electricity supply undertaking for requisitioning material, 
storing goods, distributing them as required, keeping 
proper stock records, and meeting the requiremerts of the 
engineer's, costing, and accountant’s departments. The 
principle of the system is that goods are supplied by the 
storekeeper on the workman presenting a demand note 
duly signed by some authorised person. Each job in hand 
in the shops is designated by a working number, and the 
demand note for goods from the stores must state the 
order number the goods are required for. ‘These notes are 
made in triplicate form, so that the costing and accountant’s 
departments are kept in touch daily with the transactions 
of the stores department. After explaining the methods 
adopted for storing stock articles, Mr. Denholm deals with 
the important question of stock records. Stock sheets 
should be carefully and accurately kept, and items priced 
in from invoices to ensure that current prices are used on 
dispateh notes, etc., and to show the proper value of the 
stock in hand. He is of opinion that the loose ledger will 
be found the most convenient form for stock records. 
Bound books, he rightly says, are out of date, but although 
cards may have some objectionable features, as Mr. 
Denholm says, we think they have likewise much to 
recommend them, especially in the works of a private 
manufacturing firm. 


A High-Speed Planer.—The introduction of modern 
tools in the factory and workshop is an important factor 
in economie production. For many classes of work in the 
machine shop the planing machine and the milling machine 
аге alike adapted. The milling process has been greatly 
improved within recent years by the introduction of several 
types of cutter grinding machines, milling cutters being 
quiekly and accurately ground now without it being 
necessary to soften and reharden them. This largely 
explains the present-day success of the milling machine : 
but it must also be mentioned that the cost of milling is 
about half that for the planer type of machine tool, this 


being very much to the disadvantage of the planer type. 
But the milling machine has also its disadvantages, and, 
indeed, it is suggested that its supremacy will be lost 
to the planer with the introduction of high-speed tool 
steels. Mr. C. Moody, in a paper recently read before the 
Rugby Engineering Society, deseribed a planing machine 
which is likely to have an important effect in the machine 
shop. To take the fullest advantage of the high-speed 
tool on work done by the planer, a high rate of speed on 
the eutting stroke should be aimed for. Further, the 
return or idle, and, therefore, non-productive stroke should 
be completed in the shortest possible space of time. If 
practicable, the ratio of the return to the cutting speed 
should be made at least equal to the ratio applied to 
ordinary planers. The machine described by Mr. Moody 
will admit work between the housings 30in. wide by 30in. 
high, the table having a full stroke of 8ft. It is manufac- 
tured at Hunslet, near Leeds, by Bateman's Machine Tool 
Company, Limited. The salient features of this machine 
are that it is capable of a high cutting speed, and, there- 
fore, takes full advantage of the best brands of high-speed 
tool steels, while all its parts seem well and strongly 
designed, thus securing great rigidity and avoiding all 
chatter at the point of the cutting tool. It was seen in 
operation at the Machinery Exhibition in London last 
year. It was then working on an ordinary cast iron, 
taking a cut zin. deep with a horizonal feed of zin. The 
speed of the cutting stroke was 65ft. per minute, and on 
the return stroke 220ft. per minute. Such a high speed is 
obtained by means of a flywheel loose pulley with an 
overlapping driving belt, and with an automatic friction 
clutch between the flywheel and fast pulley. The planer 
absorbs 7 h.p. on the cutting stroke; at the moment of 
reversal there is а momentary increase to 25 h.p., which 
drops again to about 12 h.p. at the end of the return stroke. 
The over-all height is about 8ft. 9in., and the greatest 
width, which is over the driving gear supports, is about 
7ft. The planer will complete 10 cycles of 8ft. stroke, tho 
cut speed at 60ft. per minute, in less than 1min. 50sec. 


Publicity Work.—It is now generally conceded that 
а central station cannot afford to discard the uses of adver- 
tisement if it is to extend its business and become a 
profit-making concern; for it is a recognised fact that 
modesty —however much that rare virtue is to be valued — 
is hardly compatible with business expansion, and that 
unless wares are brought prominently before the notice of 
intending purchasers, and their merits proclaimed in the 
loudest possible manner, a limited sale may be regarded as 
certain. Granted, then, that advertisement is almost as 
indispensable a necessity to the central.station management . 
as it is to the manufacturing firm, the question arises as to 
the most effective means of obtaining beneficial results, 
Judicious advertising from a central-station point of view 
lies in informing the public of the broad possibilities of 
electricity in adding to the comfort and convenience of 
everyday life. More than this, the economic and hygienic 
advantages of the use of electricity in the home should be 
strongly impressed upon the mind of the public by showing 
what electricity can do, how much it can do it for, and how 
the cost compares with the cost of its rivals. The methods 
of the enterprising shopkeeper must to some extent be 
copied, and the importance of artistic displays must not he 
underrated. But * publicity " work does not end with the 
attraction of customers; these latter must be kept and 
encouraged to extend the domestic uses of electricity. We 
might here note an excellent move on the part of the 
Chicago Edison Company by bringing out a large chart in 
colours showing how during the last ten years the cost of 
the other “old” necessities of life had gone up, while the 
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price of electric energy had steadily declined. The table 
of curves reproduced herewith is from the Electrical World, 
an‘! it shows how rent has risen (in Chicago) 15 per cent. 
during the decade; food, 18 per cent.: clothing, 25 per cent.; 
anthracite coal, 27 per cent.; servants’ wages, 35 per cent.; 
while electric light in the city has declinod 45 per cent. 
“Nor is that the whole story,” says the circular which the 
company sent out in connection with the above named 
table. “To the small consumer—the bouseholder—who 
carned but little discount from the full rate of 20 cents 
per kilowatt-hour up to 1904, the price of electric light 
has been reduced considerably more than 25 per cent., as 
the full rate is now only 15 cents per kilowatt-hour, and 
he can secure a double discount from that—one earned as 
fore on the Wright demand basis, and the other allowed 
him simply for paying his bills within 10 days.” Besides 
the householder, our up-to-date central station manager 
must keep his eye on the small employer, still largely in 
evidence in this country, and endeavour to get him to 
adopt electricity as а source of power in his workshop. 
With the latter type of consumer it is largely, if not 
entirely, the question of cost which is the determining 
factor, and a smart and capable man should have little 
dithculty in enlisting that type of consumer. This would 
le beneficial to the central station, inasmuch as it would be 
giving a supply at the time of day when the demand on 
the load is lightest. It may be truly said that in the way 
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of central-station advertising there is a vast field open for 
the display of ingenuity, for the subject is such as lends 
itself to many and novel ways of treatment. Happily, those 
responsible for the management of English stations realise 
this fact, and the "publicity " department is now an 
important adjunct to go-ahead electricity undertakings. 


The Mechanism of Power Transmission.— At a 
recent meeting of the Institute of Engineers and Ship- 
builders in Scotland, Mr. W. L. Spence read an interesting 
paper on “The Mechanism of Power Transmission from 
Electric Motors.” The author said that the object of his 
p per was first to bring before engineers possible alterna- 
tives to the commoner methods of power transmission from 
ciectric motors, so that these latter should not become 
stereotyped to the exclusion by sheer forgetfulness of 
those means which, although not of universal application, 
»till offer decided advantages in certain cases. Secondly, 
the author showed typical applications of cach system, 
deducing therefrom general conclusions regarding the 
choice of gear. The motor should be placed well above 
the floor level, so as to be inspected and cleaned easily, 
without crawling or lying down : it is a less serious fault 
to be too bigh than too low. On the other hand, the 
height above base should not be such as to induce vibra- 
tion. Generally motors should not be placed on top of any 
machine unless it is bolted to the ground. Direct-coupled 
drives are to be preferred to all others whenever practi- 
cable, as, owing to the economy in current consumption 
cffected by their use, their adoption becomes more advan- 
tageous as the period of operation is lengthened. Imper- 
fection of alignment is not a bar to direct connection. 


Apart from their general application, belt drives are to be 
preferred to any form of strictly positive connection 
between constant- speed motors and flywheel - operated 
machinery. A belt drive should not be accepted as the 
transmission from an electric motor on any new tool of the 
heavy manufacturing (as distinguished from the jobbing) 
class. А flywheel is quite useless with а constant-speed 
motor positive connected to its load. Its utility can be 
partially restored by a flexible (spring cushioned) coupling 
between the motor and the consuming device. Where the 
full advantage of a flywheel is desired, the motor should 
have the speed characteristics of an over-compounded 
direct-current machine, the speed falling, say, 25 per cent. 
between no load and full load. Single-reduction spur gear, 
admitting of the use of normal speed motors, is to be 
regarded as the standard gear transmission for ratios up to 
5 or 6, and in extreme cases, with specially heavy wheel 
patterns, 7 to 1. The Idler gear is a substitute for the 
plain single reduction gear when the distance between the 
centres is too great for the latter. With a steel pinion it 
may be used for ratios up to 9 to 1. The Idler spur trans- 
mission is to be preferred to a chain drive (unless with 
spring wheel) if the load is highly irregular. Chain gear 
is ordinarily applicable under the same conditions as the 
last-named, but only for ratios up to 5 or 6 to 1. In 
addition, the silent chain is advantageously employed 
(а) where the distance between the centres is less than or 
may be reduced below that necessary for belt gear; and 
(0) where sufficiently large pulleys cannot be used for belt 
driving. The chain speed should not exceed 1,2006. per 
minute. For ratios up to about 30 to 1, and where space 
is not of much account, double-reduction spur gear is 
applicable. Where space is limited, the special straight line 
form is appropriate. Treble-reduction spur gear, being costly 
andtakingup much space, should never be adopted withoutat 
least considering possible alternatives. It is applicable for 
reductions between, say, 40 and 100 to 1. For extreme 
compactness with total enclosure planetary gears may be 
used—simple for reductions up to 200 to 1 and compound 
for very high reductions. "Where silent running free from 
vibratiou is desired, where total enclosure is an advantage, 
and where a right-angled transmission is permissible, there 
is nothing to equal gear, which, however, should not 
ordinarily be employed for reductions less than 10 or 12 
to 1. At 15 or 20 to 1 it shows to best advantage in 
respect of combined efficiency and dimensions or cost; 
above 25 or 350 to 1 either efficiency or cost must be 
sacrificed in comparison with other transmissions. In 
discussing the paper, Mr. W. W. Lackie said that the 
great lesson which it taught was that the proper use of 
electric motors for driving lay in subdivision— i.e., one 
motor to each machine—thus abolishing shafting as far as 
possible. In their electricity works in Glasgow they had а 
very nice gear, known as the Hollick gear, interposed 
between the motor and the air-pumps on the condensing 
plant, which gave an almost silent gear. If they considered 
the middle one of three pulleys as. being connected to the 
motor, and the distance between the two outside pulleys 
was not great enough to allow the three pulley centres to 
be in line, and that a belt is put round the two outside 
pulleys; further, the centre pulley was not touched by the 
belt—they found that the rotation of the three pulleys 
when touching was in order. Then, if, by means of a lever, 
they could pull down the large pulley so that its centre 
tends to be in line with the two other pulleys, a very strong 


and simple reducing gear is got with a double friction and 
belt drive. This arrangement had worked admirably for 
eight years, and it had the further advantage that the 
motor could be started at no load and the gearing gradually 
put into service. 
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PRODUCTION AND SALE OF ELECTRIC CURRENT 
IN DETROIT.* 
BY B. J. DENMAN. 


When the Delray power station of the Detroit Edison 
Company was completed about a year ago, it supplanted a 
number of smaller stations that furnished power for the 
Edison Illuminating Company of Detroit and the Peninsular 
Electric Light Company. The building is a brick and steel 
structure with concrete foundations. The floors and roof 
are of concrete reinforced by Kahn bars. A fire wall, 
extending transversely across the building, separates the 
engine and boiler rooms. The switchboard, 'bus-bar com- 
partment, and oil switches are located on galleries on the 
engine-room side of the fire wall. The plant was designed 
for a capacity of 12,000 kw. in four units of 3,000 kw. 
each (see Fig. 1), but a fifth unit is being installed, bringing 
the capacity up to 15,000 kw. The station is laid out on 
the unit plan, as shown by Fig. 2, a turbine and battery of 
six boilers comprising a unit, and each unit has an indepen- 
dent economiser, feed-water heater, feed pump, and induced- 
draught fan. Coal is brought to the station by rail, and 
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taken up an incline to a trestle running through the coal 
tower, whieh is located at one corner of the boiler-room. 
The coal is shovelled or dumped into a hopper, from which 
it is spouted to a skip, which elevates it to a hopper located 
at the top of the tower. From this hopper it passes to a 
second hopper located below the first, either directly or 
through a crusher. From this second hopper the coal 
may be delivered directly to а third hopper located 
below, or to a revolving screen, which delivers the screen- 
ings to the third hopper and the nut coal to the fourth 
hopper located on the same level as the third. The scrcen- 
ings in the third hopper, or the nut coal in the fourth, is 
delivered to an industrial cable railway, which distributes it 
in the concrete coal bunkers located over the boilers, separate 
bunkers being provided for the nut coal and the screenings. 
From the bunkers it is spouted by gravity into the stokers, 
each spout being connected to both compartments of the 
bunkers, as shown by Fig. 5, which is а transverse section 
of one-half of the boiler-room, so that by proper manipula- 
tion of the valves in the spouts, which may be done by 
means of chains extending to within reach of the boiler- 
room floor, either nut coal or screenings may be fed to the 


* Abstracted from an article in the Western Electrician, 


stokers. By keeping the different grades of coal separated, 
and using the nut coal when required, the boilers may be 
forced to a considerably higher output than would be 
p when using the coal as it comes from the crusher. 

e ash is delivered from the stokers into concrete hoppers, 
as shown in Fig. 3, from which it is spouted into cars 
operating over an industrial railway, which extends outside 
the basement to low ground which is being filled. 

The boiler-room contains 24 520-h.p. Stirling boilers, 
arranged in four batteries of six boilers each, each of which 
contains 4,834 square feet of heating surface and 2,000 
square feet of superheating surface, and delivers steam at 
200lb. pressure and 520deg. superheat. Each boiler is 
provided with two Roney stokers, each having 63 square 
feet of grate surface, giving a ratio of water heating to 
grate surface of 38:5 to 1. This low ratio is due to the 
large superheating surface contained in the boilers. With 
the four turbines for which the plant was designed there 
are 1'13 boiler horse-power per kilowatt, but when the fifth 
turbine is installed there will be 0:9 boiler horse-power per 
kilowatt, a more usual ratio. In practice during peak loads 
each 520-h.p. boiler under steam supplies steam for 900 kw. 


output. The unusually large boiler capacity was installed 
to provide the possibility of operating the plant non-con 
densing, it being proposed eventually to use the exhaust 
steam in the manufacture of salt. The possibility of using 
the exhaust in this manner was one of the reasons for the 
location of the plant of the salt lands at Delray, together 
with the facts that a large tract of land could be secured, 
that railway facilities were good, and that, being located 
on the Detroit River front, ample water could be obtained 
for condensing and feed water, and docks could be built 
for receiving coal by water, and for salt shipments if 
desired. 

Extending transversely across the building, as shown on 
the plan, the turbine-room contains at present four 
5,000-kw. four-stage Curtis steam-turbines (turbo-alter- 
nators) and one 1,000-kw. motor-generator set, which 
supplies current to the Detroit United Railway. A cross 
section of the turbine-room is shown in Fig. 4, and an 
interior view in Fig. 1. A fifth turbine is being installed 
at the opposite end of the room from the motor-generator 
set. The four alternators forming parts of the four turbo- 
generators now in service are 12-pole machines, operating 
at a speed of 600 r. p. m. and generate 60-cycle three-phase 
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current at a pressure of 4,600 volts. The new turbine will 
operate at a T of 720 r.p.m., and will bave the con- 
denser in the There is an extension of the turbine 
room at one end, through which a track runs, and over 


pumps are held in reserve. 
exciter sets in the turbine-room, each consisting of a 75-h.p. 
three-phase induction motor, direct connec 
125-volt generator. 
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There are two motor-driven 


to a 50-kw. 
A storage battery, made by the 
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Fig. 2—Plan of the Power Station and Pump House. 


which runs the 35-ton crane spanning the turbine room, 
хо that the machinery may be unloaded by the crane directly 
írom the cars. The turbine-room is unusually well lighted 
by large windows on three sides. The artificial lightin 
is bv Nernst lamps. The room is faced with light presse 
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Electric Storage Battery Company, with a capacity of 
556 amperes at the one-hour rate, 429 amperes at the 
14-hour rate, and 140 amperes at the cight-hour rate, floats 
on the exciter system. 
' 300-volt 450-ampere гу booster driven by a 550-volt 


The turbine-room also contains a 
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Fie. 3.— Section through one of the Boiler Houses 


The condenser room extends parallel with the 
turbine-room, as shown in Figs. 2 and 4, and contains four 
Wheeler surface condensers, with Edwards air-pumps. The 
condenser room is only one storey high. 

As shown in Fig. 2, the pump-house is a separate build- 
ing, and contains four 18in. Wheeler centrifugal eirenlating 


brick, with a wainscoting of dark enamelled brick. At the 
centre of the room is a hydraulic accumulator, which, in 
connection with two duplex pumps, 12in. by 34in. by 15in., 
a four electric-driven pumps, 1 gin. by in., driven by 
direct-current motors, maintains a pressure of about 
БОО. per square inch оп the step bearings. The electric 


motor. 
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pumps, direct connected to 75-h.p. three-phase motors, and 
two 8in. Worthington centrifugal pumps direct connected 
to 60-h.p. three-phase motors for supplying feed water. 
The pump house is located near the river, and a short 
intake canal extends underneath it. The water enters 
through а trash rack and two screens arranged in series 
located near the centre of the pump-house. Either screen 
may be removed for cleaning. e pumps are located 
about 7ft. above the level of the water, in which there is a 
maximum variation of only 4ft. The discharge lines from 
the cireulating pumps extend underground to the con- 
denser house, and the discharge from the condensers is 
sealed in the discharge canal, which extends lengthwise 
below the condenser room, as shown in Fig. 4. The air- 
pumps discharge into a hot-well located just outside the 
pump-house, from which the two 8in. pumps take their 
suction. The hot-well is connected with the intake through 
a large swing check valve, so that the make-up water is 
automatically supplied and the level of the water in the 
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hot-well maintained constant. Each of the 8in. centrifugal 
pumps has an 8in. discharge line, cross-connected, extending 
the full length of the building and then running across the 
fan-room basement below the heaters. Just outside the 
pump-house these lines are connected to two elevated tanks 
with a combined capacity of 75,000 gallons, for use in an 
emergency or in case of a total shutdown 

There are two (Green's economisers for each battery of 
boilers. The economisers raise the feed water from 95deg. 
to 240deg. and reduce the temperature of the flue gases 
from 500deg. to 250deg. The effect of the economisers on 
reducing the volume of the flue gases and inereasing the 
capacity of the induced-draught faus is obvious. In addi- 
tion to the duplicate feed mains, each boiler is provided 
with a Penberthy injector, with suction connected to the 
lines supplying the heaters, to that the suction is under 
pressure. On account of the subdivision of the plant into 
units, the steam-piping is unusually simple. Each boiler 
delivers steam through an 8in. boiler branch, which rises 
with long radius bends, and connect with the 12in. steam 
main running to the turbines. These mains are cross-cou- 
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nected on the boiler-room side of the fire wall by U bends. 
After passing through the fire wall the mains drop below 
the turbine-room floor and extend below the floor to the 
turbines, where they rise and branch to the nozzle casings 
on either side of the turbines. The throttle valves are 
located below the floor, and are motor operated with hand- 
operated by-passes. The floor stands for operating the 
main and by-pass valves by hand and the switch for con- 
trolling the throttle motor are shown in Fig.1. This also 
shows the automatic speed-limiting device, which closes when 
any desired speed is exceeded. The gaskets in the super- 
heated steam-mains are corrugated copper and corrugated 
iron, the corrugated iron gaskets giving the best service. 
On ‘account of the height of the steam-mains above the 
boilers and the use of superheated steam, the only provision 
for removing the condensation is a Bundy trap located at 
each turbine. The auxiliaries are supplied with steam 
through a 200lb. saturated steam line, which is connected 
to the boilers in such a manner that there is no possibility 
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Ка. 4.—Cross Section of Turbine and Condenser Коош. 


of the auxiliaries receiving superheated steam. The 
exhaust passes to the condensers through short rectangular 
exhaust passages which have copper expansion joints. 
There is a 24in. galvanised iron atmospheric exhaust for 
each machine, extending to the roof and terminating in an 
exhaust head. A combination relief and back- pressure 
valve is provided, the back-pressure feature being necessary 
if the plant should be operated non-condensing in con- 
nection with the manufacture of salt. The condensers 
were made by the Wheeler Condenser and Engineering 
Company, and the air-pumps are Edwards triplex pumps, 
geared to 50-h.p. three-phase induction motors. 

The switchboard is located on the engine room side of 
the fire wall on galleries, the controlling board being on the 
third floor, from which the operator has a view of the 
entire engine-room: the oil switches are on the second 
floor, and the 'bus-bar room on the first. The leads from 
the turbine extend up the wall of the ‘bus-bar room to the 
oit switches located on the second gallery, then from the oil 
switches along the ceiling of the ‘bus-bar compartment, 
which is supported on latticed columns in the centre of the 


——— 


‘bus-har room, as shown in Fig. 5. The arrangement of 
the oil switches is shown in Fig. 2, there being a group 
of six switehes for each turbine, one machine, and five 
teerder switches. All these switches connect with the bus 
bars, and there are three "bus. sectionalising switches 
arranged at right angles to the switches in each group, 
by means of which the 'bus bars may be divided into 
sections, one for each turbine, if desired. Fig. 6 shows 
the method of connecting the bus-bar sectionalising 
~witches. The outgoing feeders or trunk lines are con- 
nected like the machine leads, cach line extending from 
the bus-bar compartment to the ceiling, thence to the oil 
switches above, and thence down the wall to the pot-heads. 
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Part of the trunk lines are on one side of the room and 
part on the other. All the machine leads and trunk lines 
are provided with disconnecting knife switches, so that 
the oil switches may be entirely disconnected when neces- 
sary. Soapstone barriers separate the different phases 
where they enter the 'bus-bar compartments. Twenty feeder 
panels, three exciter panels, and four machine panels make 
up the controlling board. Each feeder panel has two indicat- 
ing wattmeters, one ammeter, and a controlling switch for 
operating the oil switches, with their pilot lamps, and on 
the rear of the panel two recording wattmeters and over- 
load relays, with time limit, for controlling oil switches. 
Each machine panel has a frequency indicator, voltmeter, 
ammeter, field ammeter, rheostat, two indicating watt- 
meters, controlling switch and pilot lamps, a switch for 
controlling the motor on the turbine governors, and two 
recording wattmeters on the rear of the panel. The three 
exciter panels are equipped with a reverse-current circuit 
breaker, ammeter, rheostat, and balance indicator. At the 
end of the board, on a swinging bracket, is a synchroniser 
and double scale ammeter for indicating charge or discharge 
of battery. The storage battery is located on the third 
floor of the gallery, and the switchboard for controlling it 
is located just outside the battery room. There is a 
frequency indicator on each turbine. All instruments on 
the controlling board are of the horizontal edgewise type. 
The switchboard for controlling the direct-current side of 
the 1,000-kw. motor-generator is located on the main floor, 
aa shown in Fig. 4, and consists of one machine panel, one 
meter panel, and four feeder panels, all standard railway 
panels. 

There are at present 13 trunk lines running to the 
various sub-stations, the scheme being to have a separate 
wunk line for 1,000 kw. of normal load. In addition to 
the trunk lines, the sub-stations are connected by tie lines, 
so that the possibilities of shutdowns due to feeder troubles 
ere remote. The motor-generator sets in these sub-stations 
as а rule have synchronous motors, and are started from 


THE ELECTRICAL ENG 


FIG. 6 Section through part 


the direct current. side. ‘This use of synchronous motors 
gives perfect. control of the power factor of the load on 
power house and trunk lines. At least one motor-generator 
set. in each. stat ion has either an induction motor or a 
“synchronous induction” motor, to avoid delay in starting 
in case direct. current starting should be impossible. The 
* synchronous. induction” motor is not as well known as 
the other types. lt has a squirrel.cage. winding on the 
revolving field, in. addition to the regular field winding. 
As this winding is used only in starting, it has а high 
resistance, to give good. starting torque. The machine is 
started with a compensator asan induction motor. It comes 
up rapidly to speed, and when near synehronism the field 


1 ^^ | 19) É 794 
ie ШТ Т 
1 18» | | | 
177 T j 
| NLZ 
i 
es ад . 
pr 


cf the Bus Ba- Galleries 


switch is closed and the machine goes into step without 
synchronising. 

During the last year the company has been waging an 
aggressive new business compaign, the results of which are 
apparent by an inspection of the load curves for the corre- 
sponding days in 1905 and 1906 in Fig. 7. The increase 
in the output is 79 per cent. and in the maximum 63 per 
cent. The increase in the load factor is due to the large 


power and railway load which has been secured. The 
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effect of this is shown in the day load, which has more 
than doubled. The total increase in the connected power 
load during the last year is 4,154 h.p., the total connected 
motor load being 11,071 h p. Detroit is the centre of the 
automobile industry, and of the 15 plants in the city 
15 are operated by the company. Although the power 
business has been actively pushed, commercial and residence 
lighting business has been equally successful, there being 
an increase of 82,313 16-c.p. lamps, 391 arcs, and 534 
three-glower Nernsts. The total connected load in lamps 
and motors is 564,831 16-c.p. equivalents, and the increase 
during the last year 150,727 16-c.p. equivalents. 
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PRESSURE RISE ON HIGH-TENSION TRANS- 
MISSION LINES.* 
BY E. HUDSON. 


The base upon which most of these pressure rise 
henomena depend is the oscillatory character of the 
ischarge current in a circuit possessing inductance and 
capacity, when the resistance does not exceed a certain 
critical value. 

This critical value is given by 


21 
„-H 


where R = resistance in ohms; 
L- inductance in henries ; 
C = capacity in farads ; 
and the frequency n of the oscillations, or the natural 
periodicity of the circuit,” is given by 
1 1 R 
gr N LC 415 
As R is always small compared with its critical value in 
transmission work 
1 
2 1 VLC 
is sufficiently accurate. Where the capacity is distributed, 
as it is in transmission lines, this value of n gives the 
fundamental frequency only. It is probable that for light- 
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ead beat, the stored energy being insufficient to carry the 
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bob past the vertical. 


And when in the electrical circuit 
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oscillations are not produced, the discharge remaining 
unidirectional. MM" 

The direct causes of pressure rise on transmission lines 
are: (1) lightning discharges; (2) switching operations; 
(3) resonance ; (4) short-circuits in open spaces. | 

1. Lightning discharges are peculiar to overhead lines. 
If a line receives a direct stroke, the rise of pressure is 
generally so great that it discharges straight to earth at 
the nearest pole—the impedance of the line is almost 
infinite to the impulsive discharge—and an oscillation is 
set up all along the line, of an amplitude sufficient to throw 
synchronous machinery out of step. More generally, a line 
receives a charge by induction, the magnitude of which— 
and, therefore, the magnitude of the pressure rise it 
involves—depends on the atmospheric electrostatic field of 
force. Slight rises of pressure from this cause often occur 
on a long line, but the system is easily relieved, and no 
dangerous disturbance need take place. | 

2. Switching Operations.—(a) Switching in а dead line. 
When a pressure Е sin р ¢ is applied suddenly to a circuit 
of inductance L and resistance R, the pressure in the 
system rises to a value 

E = Е sin p! 
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Curves showing Pressure Rise in Circuit when Voltage is Switched on. 


ning discharges, and generally for very sharp changes of 
load, a number of harmonics, which are the odd multiples 
of this quantity, are present. 

This oscillatory discharge is the result of the give and 
take of energy between the electromagnetic part of the 
system and the electrostatic part, and by it the circuit 
clears itself of any excessive charge. The swinging set 
up when a pendulum is displaced from the vertical is a 
good analogy. The displacement gives the bob potential 
energy which is converted into kinetic energy during the 
downward swing. This kinetic energy carries the bob past 
the vertical position until it is wholly reconverted into 
potential energy, and the cycle is gone through again and 
again until the energy is spent in friction losses. 

In the electrical parallel, the electrostatic charge in the 
condenser takes the place of the potential energy, and the 
electromagnetic energy of the inductance, the place of the 
kinetic energy of the pendulum, the oscillations produced 
being isochronous, and lasting until the accumulated charge 
is dissipated by the various losses—viz, C? R leakage, 
hysteresis, and eddies. If it happens that the work 
required to overcome friction in one half swing equals the 
work done in displacing the pendulum, the motion becomes 


* Paper read before the Dick-Kerr Engineering Society. 


where є is the base of the natural logarithms. At the instant of 
switching 1-71 = 0. Hence E, = E sin p /, and is a maximum. 
The instant of switching may take place at any point of 
the applied pressure wave, and, therefore, E, may have any 
value between zero and the wave crest value. This induced 
pressure, which opposes the applied volts at the instant of 


switching, dies away at a rate depending on = the time 


constant of the circuit, the graph of its fall being a 
logarithmic curve. This cure is superposed on the normal 
voltage curve, and has the effect of increasing the values 
of the ordinates on one side of the r axis and diminishing 
them on the other. Hence the initial rise in pressure is 
slightly less than double the instantaneous applied pressure, 


the maximum possible rise being twice (2 times the virtual). 
This pressureriseis obtained when transformers and induction 
motors areswitched on. The test stress occurs between the 
terminal coils. The initial disturbance has been calculated 
for a circuit of 10 ohms resistance and one henry inductance, 
the normal pressure having a maximum value of 10,000 volts 
and a frequency of 25. Switching in has taken place at 
the worst possible moment—viz, on the wave crest. It 
will be noticed that the disturbance is practically over in 
one-fifth of a second. (Seediagram.) Where a circuit com- 
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bines inductance with appreciable capacity, as a transmission 

line does, the steadily гу pressure of the preceding 

case becomes a pressure oscillating at the natural periodicity 

of the circuit. As the maximum values of this cscillating 
R 


ES | : 
pressure contain « 2L as a factor, it dies away as time 


goes on just as in the first case, and unless : is very large, 


the disturbance is over in a small fraction of a second. 
Though double the applied wave crest value is generally 
considered to be the maximum possible amount to which 
the pressure can rise on switching in a line, it seems very 
doubtful whether any value can be given that will apply 
generally. Each particular case requires investigation on 
its own merits when deciding whether the use of cable- 
charging apparatus is advisable or not. 

(^) Switching off an Unlowled Line. Direetly the switch 
jaws separate, the cable condenser discharges at the 
periodicity of the line along the are that is formed. The 
oscillating potential of the line is, therefore, superimposed 
on the normal potential of the bus bars across the switch, 
causing discharge and recharge to take place several times 
before the arc is broken finally. The maximum possible 
rise is really indeterminate, but cannot be greater than 
that at switching in, unless a type of switch is used which 
draws out the arc. This may cause a pressure rise due to 
resonance. 


(c) Switching of a Loaded Line.—If I is the current in 
the line, the electromagnetic energy stored up in it 


=} P? L joules. 
When the current is ped interrupted, this energy is 
used to charge up the line condenser. 


. electrostatic energy = 3 E?C =} I? L, 


L 
E-n/L, 
C 


E. being the potential in the condenser after the circuit is 
broken. If I represents the ordinary load, and the switch 
is drawn at the generating end of the line, L and C must 
include the inductance and capacity of the receiving appa- 
ratus. If the switch is drawn at the receiving end, L and 
C include the inductance and capacity of the generating 
apparatus. It has been assumed that the circuit is broken 
instantly, but actual an arc is always formed, which 
reduces the rise of pressure. Neglecting the energy dissi- 
pated by the arc, the expression shows that the rise in 
pressure depends only on the current flowing and on the 
ratio of inductance to capacity per unit length. Taking a 
case of a short-circuit taking 1,000 amperes on an under- 

round cable 10 miles long, where L ='001 henry and 
© = A microfarad, on interrupting this current at the gene- 
rating station, the pressure may rise to 


001 
000004 


from which 


E 1,000 /2 volts 


= 21,000 volts. 


On an overhead line where L 2:08 henry and С = 2 micro- 
farads, the interruption of a short taking 500 amperes 
might give a rise of 


| 08 
141,000 volts. 
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This last case shows very clearly how important the switch- 
gear is. Oscillograph records show that oil switches come 
very nearly perfection in the respect that they can gene- 
rally be relie l on to interrupt the current at the instant it 
passes through the zero value, though, judged from the fact 
that these extreme pressure rises do sometimes occur, they fail 
occasionally. Experiments made with oil switches in this 
connection show a marked difference in their behaviour 
when breaking alternating and direct current loads, a 
switch breaking 800 kw. alternating current at 6,600 volts 
failing with 200 kw. at 2,000 volts direct current. The 
best alternative to breaking at the instant of zero current 
is to dissipate the magnetic energy in the line by allowing 
it to play across a slowly widening arc at the switch con- 
tacta, and air-break switches have found some favour on 
this account. But there is а danger in allowing an arc to 


occur across a circuit containing inductance and capacity. 
The ы exists that a certain length of arc can be 
found at which resonance takes place owing to some 
harmonic іп the current wave-due to the pulsating resist- 
ance of alternating-current arcs—coinciding with the natural 
frequency of the circuit given by 
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The limiting pressure for safe use for air-break switches is 
about 10,000 volts. Above this pressure the chances of 
satisfying the above conditions become very great. Arcs 
between metals and arcs between hard carbons give rise 
to many of the higher harmonics, while arcs between soft 
carbon produce aly the second. This material, therefore, 
is the best to use for taking the arc in air-break switches. 

3. liesonance.— For any combination of inductance and 

capacity in series in a circuit, there is always one frequency 
at which the inductive reactance exactly balances the 
capacity reactance, the resistance then becoming the con- 
trolling factor of the circuit. If this be small, the pressure 
across the condenser may reach enormous values. The 
relation 


2rnL= 
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expresses the conditions necessary for resonance, from 
which 
1 
П лж QS) 
2т VLC 
which expression has been given before for the natural 
period of oscillation of a circuit. 

The ordinary transmission line never has a natural 
frequency so [s that it coincides with the generator 
frequency, but coincidence with some overtone in the gene- 
rator pressure is not. uncommon. Suppose that with the 
fifth harmonie of a fundamental frequency 50, the induc- 
tive reactance, z, is exactly balanced by the capacity react- 
ance, y. Let R be the resistance of the circuit, and let 
the amplitude of the harmonic be 10 per cent. of the 
fundamental. Then, if I is the current component with 
frequency 250, 

I. 1E 
EC 
7. the condenser pressure E, = LEN. E y 


То give particular values to these quantities, let the 
inductance = ‘08 henry. 


. 7 2 125 ohms. 


Hence, / to balance must be also 125 ohms. 
Let К = 10 ohms and E = 20,000 volts, 
E. 2 1 Ey 2, 000 * 125 
e è l = — == a 
R 10 
= 25,000 volts 


i.c., the pressure due to the fifth harmonic alone across the 
condenser is greater than the fundamental pressure. The 
third and seventh harmonics will also be increased, but not 
so much. It is interesting to note that capacity and 
inductance may be so adjusted as to give resonance with 
the alternating component of a direct-current generator 
voltage. 

4. Low Resistance . Ires in Open Syaces.— This is by far the 
most dangerous phenomenon, and is similar to the case of 
interrupting a short-circuit given before. In some experi- 
ments made by Steinmetz on an artificial line composed of 
reactance coils, and half a mile of high-tension cable, with 
a normal voltage of 10,000, pressures in the neighbourhood 
of half a million volts were observed. А pair of needle 
points connected across the far end of the cable were 
brought near enough together to start the arc. The 
heating effect of the large current which passed between 
them blew out the arc explosively, and the pressure induced 
by the rupturing of the short-circuit current was sufficient 
to jump a gap of 40in. As this restarted the arc the cycle 
of operations became continuous. 

Proteclions. — While it is really impossible to completely 
protect a system against the more extreme of these rises, 
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protection ganet the more moderate rises is effectively 
afforded by the use of lightning arresters. These are con- 
nected from each line to earth at each end of the line, 
and used with or without choking coils. On an overhead 
line they are also spaced very frequently along it, and if 
thunderstorms are a common occurrence additional pro- 
tection is afforded by barbed wire run above the line. The 
arresters in common use are the horn type with a series 
resistance and the multiple knurled cylinder type. These 
last are very effective, though the rollers not infrequently 
get brazed together. 


ERDINGTON URBAN DISTRICT COUNCIL'S 
ELECTRIC TRAMWAYS. 
(Concluded from page 374.) 
The electric current is supplied by the Corporation of 
Aston Manor under an agreement with the Council from 


their generating station in Chester-street, Aston Manor, 
at a pressure of 500 to 550 volts continuous current 


one length, and welded. They are erected on both sides 
of the road, and are of three grades, the lightest being 
for the bracket arms, and are 4in. outside diameter at 
the top and 7in. at the bottom, the medium being used in 
the few cases where span wire has been adopted, tapering 
from 4}in. to 74in., the heaviest being used for anchoring 
purposes, tapering from 5}in. to 91in. The over-all length 
of the poles is 51%. біп, the bottom 11ft. being formed 
parallel. They were manufactured by Messrs. James 
Russell and Sons, of Wednesbury. The pole bases are 
somewhat ornamental in design and fluted; they were 
cast by Messrs. Hardy and Padmore, of Worcester. 

Owing to the obstruction of a large gas-main laid under 
the footpath in Gravelly-hill, a few of the poles have been 
fixed so close to the kerb that, as the ordinary pole bases 
could not with safety be fixed, special “split” bases 
have been substituted, cast to the same design but in 
two pieces, each being an exact duplicate of the other to 
facilitate renewals in the event of a fracture from а passing 
vehicle. At the Salford Canal Bridge, owing to the 
position and size of this main, it was found impossible 
to erect one of the poles on the footpath. А special 
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Erdington Tramways — Details of Tele; hone and Pilot Wires Joint Box. 


conveyed by cables 5, 8, and 12 square inch respec- 
tively, the cables being paper-insulated and sheathed with 
vuleanised bitumen, laid under the footpaths in socketed 
earthenware troughs upon bridge pieces on the solid system 
covered with tiles supplied and laid by Messrs. Callender's, 
Limited, whose type of feeder pillars has also been fixed. 
Each feeder pillar contains two main switches, four line 
feeder switches (all of which are of the single-pole, quick- 
break ty pe), telephone and test terminals, lightning arrester, 
and kicking coils. They are so placed that the overhead 
line is divided up into sections less than half a mile in 
length. The cables for connecting the feeder pillars to 
the trolley wires are double rubber-insulated, taped, 
braided, and compounded, and *’/,, gauge, the insulation 
resistance being 2,500 megohms per mile. 

Generally speaking, the side bracket-arm system has 
been adopted, with two trolley wires throughout, suspended 
at а height of 21ft., measured at the points of support 
from the levels of the rails, and so that as far as possible 
a distance of not exceeding 6ft. is maintained between 
each trolley wire and the centre of each tramway track. 
The poles are of mild wrought steel, tapered, rolled in 


pole (40ft бір. in length) was, therefore, manufactured and 
erected on private land adjoining, and situated 9ft. below 
the level of the footpath. In another case, where it was 
also impossible to erect a pole on the footpath, a rosette was 
fixed to the adjacent building. Ornamental wrought-iron 
scrollwork and a tie-rod to the bracket arm has been fixed 
to each pole, which, together with the finials, were manu- 
factured by Mr. B. C. Barton, of Birmingham. 

The trolley wires are flexibly suspended from bowstrings 
carried by malleable cast-iron brackets attached to the pole 
bracket arms. Secondary insulation of the trolley wire 
has been provided throughout by means of bronze Brooklyn 
strains with 2in. adjustment for taking up the tension 
strain, the Brooklyn strains used upon the span wires 
having дїп. adjustment. The trolley wire is of hard-drawn 
copper of the “grooved” type, having a sectional area 
equal to 000 B. & S. gauge, and weighs approximately 
1:51Ь. per yard, and was manufactured by Messrs. Frederick 
Smith and Co., of Salford. The insulated suspenders are 
of bronze of the “West End” type, and the ears are also 
of bronze cf the mechanical type, being milled out so as to 
clip iuto the grooves of the trolley wire, the two halves of 


the ears being fastened together by screws with their ends 
burred over; the eara on the straight portions of the line 
are 12in. lony, and on the curves of varying longer lengths 
as required. The section insulators are of bronze, having 
a double air.gap, whicb, with the other overhead fittings, 
were made by tbe Electrie Tramway Equipment Company, 
of Birmingham. ‘The span and anchor wire is of ?/,, and 
the bowstrings */,, S. W. G. galvanised steel wires stranded 
together. 

Pilot and telephone wires have been laid underground 
the whole length from the generating station to the end 
of the tramway, the cables varying from five-core ?/,, to 
three core /% the connections to the telephones being 
made with two-core lead-covered ?/,, cable, the junction-box 
cover being of cast iron filled with bitumen. "Throughout 
the whole length arrangements were made with the Post- 
master-(eneral and the National Telephone Company 
whereby all the overhead lines crossing the tramwa 
were either taken down and laid underground or insulated, 
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Ertington Tramways—Details of Poles and Bowspring Suspension. 


thus dispensing with guard wires. Linesmen's emergency 
hoxes have been fixed to the poles at various points along 
the route, each box containing a pair of rubber gloves, a 
40-yards coil of gin. diameter cotton rope, having a Haven's 
“ come-along " clamp attached to one end of the same, aud 
a pair of trolley-wire cutters with their handles encased 
in rubber. At intervals of about 400 yards telephone boxes 
have been fitted to the poles, made concave to fit the shape 
of the pole, each containing a “Berliner” telephone 
(No. 431,681) with common ringing aud speaking key in 
handle, the box also having a glass window to enable the 
kev to be obtained from inside (by breaking the glass) so 
that the telephone may be used by the general public 
in cases of emergency, а novel feature being that the tele- 
phones are connected to the fire station ; fire-alarm notices 
being fixed above the boxes inviting the publie to use the 
telephones in case of fire. 

Opportunity has been taken whilst erecting the tramway 
poles to remove a large number of gas lamp-posts and to 
fix double gas lanterns to the poles in substitution thereof. 
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The Salford Canal Bridge has been strengthened by 


placing four rolled-steel joists 20in. by 74in. by 46ft. бп. 
ong (the span being 42ft.) under the tracks between the 
existing cast-iron girders carrying the roadway. The 
joists were specially cambered to obtain a good bearin 
throughout their entire length against the underside o 
the cast-iron floor plates. 

The formal inspection of the tramway was made by 
Colonel H. A. Yorke, C.B., R.E., on Saturday, March 2, 
1907. The whole of the works have been carried out 
to the plans, specifications, etc., prepared by and under 
the direction of the joint engineers for the scheme, 
Mr. Robert Green, A.M.I.C.E., of 37, Waterloo-street, 
Birmingham, and Mr. Herbert H. Humphries, engineer 


and surveyor to the Erdington Urban District Council; 


Mr. Edward Banner acting as clerk of works for the 


Council, Mr. E. Kenworthy representing Mr. George Law, 
and Mr. H. L. Davis representing Messrs. Blackwell and Co. 


THE TESTING OF IRON ELECTRICALLY AND 
MAGNETICALLY FOR COMMERCIAL PURPOSES.* 
BY P. R. FORTIN, 


This paper is intended to put before its readers in 
sufficient detail the equipment and routine of a works 
laboratory, or rather of that part of it devoted to the electric 
and magnetic testing of iron. The main objects of a 
laboratory of this description are threefold : (1) the testing 
of iron when 1 in bulk by samples drawn on 
delivery ; (2) the testing of samples submitted by manu- 
facturers offering to sell ; (3) the testing of special material 
for experimental purposes. From an engineer's point of 
view the qualities which are of importance are: (A) per- 
meability ; (B) energy losses arising from (a) hysteresis, 
(^) eddy currents. Obviously, for objects (2) and (5) a 
complete set of accurate results are required, and the 
sample of iron should consequently be made up into the 
most perfect form of magnetic circuit-—namely, a ring—for 
the results obtained under object (2) from the tests 
are to ascertain whether it is worth while to enter 
into a contract, and also to fix limits within which 
the qualities of the iron delivered must be. Contracts 
are usually made to the effect that if on testing a batch 
of iron its qualities are found to be below the limits 
named, it may be rejected. For object (1) the require- 
ments are less accurate tests, which can be speedily 
performed and require little preparation. "The ring form 
is, therefore, abandoned owing to considerations of time 
and cost, and we must look for shorter methods, a number 
of which are mentioned below. 

The magnetie materials usually passing through the 
laboratory are: (а) wrought iron and (^) mild steel used 
for dynamo field magnets, and (v) rolled sheets of iron and 
steel used for the cores of transformers and armatures. 
Iron steel sheets are usually rolled to thicknesses varying 
from :0l3in. to O in. The number of samples drawn 
from every ton of sheet metal as it, arrives will vary with 
different makers, aud also with the amount in a consign- 
ment. One maker may draw a sample from every balf-ton 
of sheet metal, another from every ton, and so on. 

When testing the qualities of a casting, unless some such 
method as Dr. Drysdale's plug is used, a rod must be cut 
from the casting and turned to a definite diameter. The 
sheet samples are cut into strips of definite width and 
length, either by means of a pair of shears or punched out 
by means of a set of dies which may be kept in the punch 
shop for the purpose ; the iron may be allowed to accumu- 
late for, say, a week, and the whole lot punched up with 
one setting of the dies. If the Ewing hysteresis tester 15 
used, the dies may be made to cut the samples for this 
instrument at ће same time. The strain produced in the 
sample when cutting it out increases the hysteresis loss, 
and some firms, I believe, allow as much as 10 per cent. 
increase for this cause, though this appears unnecessary, as 
the hysteresis found after the strains are applied is the 
working hysteresis of the bulk, which, as a rule, has to be 
submitted to the same strain. 
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Tests for Permeability. 

There are many instruments and methods suitable for 
obtaining the permeability of sheet and cast metal under 
workshop conditions, but those mentioned below will be 
found amongst the foremost. 

Ballistic Test.—The sample is fixed tightly in a heavy 
iron yoke which forms a return circuit for the magnetism ; 
the yoke is permanently fitted with two coils, one acting as 
a magnetising winding for the sample when it is in position, 
the other as an exploring coil. The yoke can also be fitted 
with two sets of dies, so that it may be used either for a 
sample built up of strips of sheet metal or in the form of a 
rod. The accompanying sketch (Fig. 1) indicates what is 
meant, otherwise two separate yokes would be required for 
the two cases. 


Fig. 1. 


In carrying out the ballistic test the “reversal ” method 
is employed, so that each point is accurate within itself. 
The set of connections shown in Fig. 2 will be found 
very useful. The currents are read by means of a Weston 
milli-voltmeter and а set of standard shunts (:25, 5, 1, 5, 
10, 20 amperes) The terminals of these shunts are 
brought to mereury cups, so that any one may be put 
into circuit by means of a connector of copper. The 
terminals of the resistances are also brought to a set of 
mercury cups. These resistances consist of a wire rheostat 
and two carbon resistances ; the resistances and shunts are 
thus kept out of the way below the table. 

With a properly fitted apparatus these ballistic tests can 
be speedily made ; a series of H and ampere-turns per inch 
being calculated once for all the yoke used, thus serving 
both for the comparison of various samples and for saving 
time in working out the results. Thus the corresponding 
amperes required to give the values of the ampere-turns 
can be written down once for all and speedily run through 
for each sample, and the only working out required is the 
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materials passing through the laboratory, except in the 
curve for special alloy iron. Only the upper part of the 
eurve is taken, this being all that is required in workshop 


practice. It will be noticed that readings have been taken 
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at 12, 24, 56, 48, 60, 90, 180, 240, 500 ampere-turns per 
inch. 

The other methods described in the paper for obtaining 
the permeability are the Ewing bridge, Lamb and Walkers 
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section of the test-piece and the values of B,, which simply 
means setting a slide rule at a constant and multiplying by 
the deflections. The ballistic galvanometer should be cali- 
brated for each set of tests made, and this calibration is 
best done by a standard solenoid. Care should be taken 
when adjusting the current for a reading not to carry the 
current beyond that value; if this is done, it should be 
gradually reduced to a value below the one required, being 
quickly reversed during the process. The cycle should be 
well established before taking a reading. 

In Fig. 5 are shown a number of curves taken com- 
mercially and representing the average values of several 


bridge, and Dr. Drysdale's permeameter. "This last method 
is the only one by which a test can be taken on the casting 
itself. A hole is drilled in the casting by means of a special 
drill, leaving in its centre a small rod in. diameter. Ап 
iron plug fitted with a magnetising and an exploring coil, 
etc. is fitted into this; we thus have a small rod heavily 
yoked and supplied with necessary windings. A ballistic 
test can then be made on this. As the rod is so small and 
the magnetic qualities of a casting so variable throughout, 
it is well to take a number of tests in different parts of the 
casting. The pins can be drilled out in places reserved for 
bolt hole, and thus the casting is in no way spoilt. 
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Tests for Energy Losses. 

For obtaining the energy losses of iron in bulk many 
engineers are content to know the hysteresis only, obtaining 
an approximate value of the eddy-current loss by the use 
of empirical formule from а knowledge of the specific 
resistance and the thickness of the sheets, and others prefer 
to find by experiment the total losses. 

In the first case the well-known Ewing hysteresis tester 
is, perhaps, the most convenient, as by means of it the 
bvsteresis loss of a sample at B = 4,000 can be speedily 
ascertained. For calibrating the instrument there should 
be u-ed three standard i Dios whose hysteresis losses lie 
on a straight line; thus any variation in а sample can be 
at once detected. In cases where the long and tedious 
ballistic test is used the step-by-step method should be 
avoided, as errors here are cumulative. Instead, the 
magnetic density should be brought back to its maximum 
value between each reading. For varying the resistance 
fur each step it will be found convenient to have, say, four 
resistance coils, each fitted with a switch and trigger, so 
that any one or more can be instantly put in or taken out 
of circuit by releasing or closing the required switch. 

The total losses in the iron can be best measured by 
means of a wattmeter. For testing iron in bulk these losses 
are measured for some fixed value of B and a definite 
frequency of the currents.* In cases where the losses are 
to be separated into their two components, hysteresis and 
eddy currents, not fewer than two completed sets of read- 
ings at different periodicities are required. In each the 
total loss is taken from B = about 35,000 lines per square 
centimetre to B = 11,000 per square centimetre. The 
losses can then be separated graphically by the well-known 
straight line law. 

The alternator used should have practically a sine curve, 
because any alteration in the wave form brings in higher 
harmonics, which necessarily add to the hysteresis loss, and 
for this reason the variation in the voltage for each step is 
best done by altering the excitation of the alternator and 
not bv a transformer. The wattmeter should be corrected 
for low power factors and be free from any material near 
the coils in which eddy currents are likely to occur. 


THE UTILISATION OF THE BARROW FALLS, 
QUEENSLAND. 


Mr. Wm. Corin, A. M. I. C. E., M. I. E. E., has reported to 
the Government of Queensland upon the power available 
from the Barrow Falls, and on the prospective market for 
this power. The report is a valuable document, showing 
sound commercial reasoning. The height of the fall is 
831ft., and the available head after allowing for the tunnel 
and pipe friction is 818ft. The ordinary flow is over 150 
cubic feet per second, while in dry seasons Mr. Corin states 
that 50 cubic feet per second may be relied on. The 
section of the report dealing with the power available 
reads: A flow of 50 cubic feet per second with a head of 
818ft. would provide 3,480 e.h.p. at the generator terminals. 
If this were to be the final capacity of the plant, I should 
recommend its being divided into three units of 1,160 e.h.p. 
each, and a fourth similar to be erected to act as stand-by 
in case of breakdown. But, taking into consideration the 
likelihood of the power being increased threefold—.r., to 
10,440 e.h.p. --together with the advantage of using larger 
units, it would be advisable to contemplate from the first 
the ultimate increase to 10,440 e.h.p., and thus to provide 
for four units (allowing one as stand-by) of 3,480 e.h.p. 
each. The initial equipment to utilise 50 cubic feet per 
~econd would thus be two of these units, either of which 
would utilise all this water at full load, the other acting as 
stand-by." 

We do not propose here to discuss the civil engineering 
work required, but the report shows that careful pre- 
liminary investigations have been made. The probability 
of the scheme being carried out depends on the power 


* The sample being built up by cutting it into strips of definite 
d'mieneions, dividing them into four equal piles, a magnetising coil 
i then slipped over eacli pile. A square is now built up by inter- 
easing the ends of the four piles and chou pios them tightly together. 
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being required in the near future. The immediate possible 
uses for the power from the falls are given by Mr. Corin 
as follows: “The electric lighting and power supply for 
Cairns and other towns, 200 h.p.; operating the Cairns 
railway electrically, 400 h. p.; driving sugar mills, 400 h. p.; 
the manufacture of calcium carbide, 2,400 h.p. Other 
electro-metallurgical processes might be started in the 
neighbourhood of the falls, but the above are sufficient to 
account for the output of the first scheme. The bulk of 
the power is placed against the manufacture of calcium 
carbide, and in an appendix it is shown that the present 
demand for this commodity in Australia could be supplied 
from the plant." 

The first scheme, with an output of 3,500 e. h. p., is 
estimated to cost £80,260, of which some £36,670 is for 
the electric plant and mains. The extra cost of the final 
scheme, with water storage above the falls, is £48,450, for 
which a total of 10,500 e.h.p. would be rendered available. 
Mr. Corin's appendixes on the various applications of the 
electrical energy are most valuable. His conclusions read 
as follows: “I wish to record my conviction that the 
natural advantages of the falla are such that the proposed 
works must necessarily rank amongst those of lowest cost 
when compared with the cost of similar works elsewhere. 
Compared with the power available, the tunnel is short. 
The Launceston tunnel, by way of example, is of nearly 
the same diameter and over two-thirds the length, yet pro- 
vides only one-fifth the power. Again, the necessary 
headworks are comparatively inexpensive; the existence 
of a railway line right up to the site is of enormous advan- 
tage in reducing cost, which is apparent at once when the 
great expense involved in mule-back transportation, as has 
been often necessary in other places, is considered, and 
the proximity of the falls to the seaboard, aud particularly 
to the rising town of Cairns, enables the 1 to 
be led to where it can be immediately used with a 
comparatively inexpensive transmission line. The only 
factors арар to increase the cost when compared 
with similar plants in countries where the necessary 
machinery is manufactured are freight from the country of 
origin, eustoms duty, and price of labour. But these 
factors also operate to increase the value of the power, and 
as regards duty, although I have allowed for it to be 
charged in full, I understand that it is in part subject to a 
refund. Thus, provided a market is assured, there will be 
nothing of an experimental character about the project. 
The experience of many similar plants in other countries 
has afforded data whereby the results in the present case 
can be foretold with precision, and the price of power will 
compare favourably with that from similar plants in any 
part of the world. In short, the only desideratum to 
make the scheme a complete success will be the establish- 
ment of one or more of the industries referred to above 
requiring sufficient power to warrant the undertaking." 


TRAIN-LIGHTING.* 
BY Н. HENDERSON, A. M. I. E. E. 
(Continued from page 384.) 


VERITY-DALZIEL SYSTEM. 


This system, which was only brought out towards the end of 
last year. depends upon electrical regulation of the voltage by 
auxiliary machines running independently of the dynamo, but 
driven by the dynamo through a small motor. The dynamo is 
an ordinary shunt-wound machine fitted with a pole-changing 
switch to deliver current always in the same direction. An 
automatic switch, containing two electromagnets and also one 
battery, complete the special arrangements required for the 
system. The battery is only necessary for lighting whilst the 
train is standing, or running at too slow a speed for the dynamo 
to generate. The regulation of the voltage depends entirely on 
the auxiliary machines. This machine consists of three small 
motors, about the size of desk fan motors, the three armatures 
being l uilt up on one shaft running in two bearings The con- 
nections are shown clearly їп Diagram No. 10, and the three 
machines are named motor, M, controller, C, and exciter, E, 
the main dynamo being marked D. Fach machine of the 
regulator hasa set of shunt coils, and the motor has, in addition, 


* Paper read before the Newcastle Section of the Institution of 
Electrical Engineers, Feb. 25. 
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a series coil, the current through which does not, however, pass 
through its own armature, but through that of the exciter. As 
will be seen from the diagram, the controller armature is 
permanently connected in series with the main dynamo shunt 
circuit. The motor armature with its field is directly across the 
mains. From the positive main, current passes through the 
exciter armature and field coil to the controller field coil and 
the motor series field coil. The lamp voltage used is 50, and 
the normal dynamo voltage is about 58 or 59 volts, and the 
exciter, which is wound with a highly saturated field, gives 
about 55 to 56 volts at the lower speeds.  Neglecting the 
pressure drop in the motor series coil, it is clear that the 
voltage across the controller field will represent the «difference 
between the voltage across the dynamo mains and that of the 


DIAGRAM No, 10. 


exciter. The controller armature, therefore, generates voltage 
in one direction or the other, aecordingly as the main voltage is 
greater or lesa than the standard, opposing the main voltage in 
the former and assisting it in the latter case. Thus, if the 
pressure of the generator rises slightly above that of the 
standard or exciter pressure, the strength of the dynamo field 
coil is greatly cut down. ln itself, this arrangement, while it 
definitely limits the possible variations of the dynamo pressure 
to a small amount, does not give quite a constant voltage. By 
means of the motor series coil, however, as the train speed 
increases, and, consequently, the current to the exciter rises, 
the motor field strength is also increased, and the speed of the 
regulating machines is reduced, the voltage of the exciter being. 
therefore, reduced, so that the controlling effect. is increased. 


ii| - — | РЕР 
DIAGRAM No. 11, | 


In fact, in order to keep the main voltage constant, a little 
consideration will show that the motor series winding must be 
so proportioned that an increase of voltage on the controller 
field coils produces an equal decrease in the exciter voltage. 
The effect is clearly to translate by means of this series winding 
the increase which would otherwise take place in the main 
voltage into a decrease of the standard voltage. This series coil 
can be arranged to give almost any desired effect. From these 
few facts it will be seen that the system is regulated purely by 
voltage effects. 

Diagram No. 11 shows the full connections for this system. 
When the dynamo is not running at sufficient speed, or the 
coach is standing, current is supplied direct from the battery 
through B+ and coil D on the automatic switch, through 5 
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and 6 to L, through the lamp switch to lamps and back to 
the negative of the battery. When the dynamo starts running 
it excites itself, and current is supplied to the shunt coil, W. 
of the cut-in switch, A, to the dynamo and auxiliary machine 
tield coils and through the starting resistance of the motor and 
exciter, raising their speed as the dynamo voltage increases. 
When the voltage is about 45 volts, the coil A closes the contacts 
1 and 2, and at the same time short-circuits the starting resist- 
ance. The auxiliary machines now speed up and the exciter 
rises to full voltage, as previously mentioned, and sends current 
through the field coils of the controller and the motor series 
coil. This causes the controller to ** boost" up the voltage on 
the dynamo field winding, and the effect is such that when the 
switch A cuts in the dynamo voltage rises to 55. The dynamo 
begins to supply current through coil X to 3 and R, and through 
the lamp resistances to the lamp switch and lamps. As the 
voltage rises more current is supplied to the lamps from the 
dynamo, which gradually takes over the lamp current until 
the voltage rises to 57 or 58 volts, when it supplies all the: 
current. From the diagram it will be seen that all current 
from the battery to the lamps must d through the magnet 
coil, D, and so long as this current is flowing through D it holds 
down the switch B, although the magnet excited by coil V 
is tending to pull it up, V being connected across the con- 
troller armature. When the battery ceases to supply any 
current, coil D ceases to hold the switch down, and coil V 
raises the switch, closes contacts 3 and 4, putting the battery 
directly across the dynamo. As the speed of the train 
increases the controller ceases to ** boost" up, and then 
reverses and e boosts " down the voltage on the dynamo 
field winding. As the speed of the train falls the 
boosting - down voltage on the controller diminishes, and, 
when it reaches a predetermined value, switch B falls 
on to contacts 5 and 6, putting the battery on to the 
lamps in parallel with the dynamo. As the latter's voltage 


ay TO. SWITCH 
SEE DIAGRAM Ii 


TO NEGATIVE. 
Diacrnam No. 12. 


falls further the battery supplies a reverse current through 
coil X, from the lamp switch through the resistances. This 
neutralises the effect of coil W, and the switch A cuts outs, 
disconnecting the lamps from the battery. If by any chance 
the battery is run completely down, as soon as the switch A 
cuts in, current goes to the battery through the lamp resistance 
and the coil D, holding down the switch B until the battery 
voltage has risen sufficiently. 

When individual lighting is required, as in large coaches. а 
special switching arrangement is used, as shown in Diagram 
No. 12. Each switch isa three-point switch, and the connec- 
tions are so arranged with the main switch that when the 
battery is in use the resistance is disconnected ; but when the 
dynamo is supplying the lamps, the resistance is brought into 
use with each switch controlling separate lighting points. 
This system has not yet had any extensive trial. 


MoskowITZ SYSTEM. 


This system depends upon very simple methods of regula- 
tion, and is, on the whole, a straightforward system to follow. 
The method of regulation is eleotrical, and is entirely carried 
out by using a variable carbon resistance in parallel with the 
shunt winding on the dynamo. The dynamo is a shunt-wound 
machine, with no special arrangements beyond a reversing 
switch on the end of the shaft for maintaining a constant 
direction of the current in the external circuits. Diagram 
No. 13 shows the complete switching arrangements and con- 
nections. The regulating apparatus mentioned above consists. 
of a variable carbon plate resistance, V C R, the pressure on 
the plates being varied by the pull of an electromagnet, M, on 
a lever, L, and a spring, I, acting against M. This spring can 
be adjusted to suit any load required. The variable carbon 
resistance and the shunt. winding, which are in parallel, are both 
in series with a fixed resistance, R, without which the regula 
tion of the field current would be impossible. There is also an 
automatic cut-out for operatmg the battery, the coils being im 
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series with the field circuit and also having additional coils in 
series with the main circuit, This is marked €, and operates 
а lever switch, N, which closes contacts Q and Q,, and in the 
“Й position makes a contact, Ө, This lever is controlled by 
an mndjustable weight for controlling the voltage at which the 
dynamo cuts in. There is also a lamp resistance needed, which 
is in circuit when the dynamo supplies the lamps direct. 
Following out the connections as in previous cases described, 
tahing the dynamo at rest, and the lamps in use, current 
will pass from B+ to Q, through the lever, N, to 
terminal L+ to a terminal on the lamp resistance, and 
мгам to the lamps, returning to L- direct to the battery. 


00000 | 


Sitch: 


BoE ә 0 


DIAGRAM No, 13. 
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Next, if the dynamo is running and the lamps are in use, as 
man as the cut-out closes current will pass from G+, through 
M, through series coils of С, through switch and fuse to A+. 
From this point three circuits leave—viz., the shunt, the carbon 
resistance, and the main current. Following the shunt current, 
this passes through € to F+, through the winding to Е ~. 
The carbon resistance circuit passes direct from А + through 


Diacram No. 14. 


the plates also to F —, where it joins the shunt current, and 
both pass through the resistance, R, to the negative of the 
dynamo. Following the main current from А + it passes 
through the ammeter to А —, to Q and Q,, thence through lamp 
resistance to lamps, and back to L- and С ~ to the dynamo. 
Also from Q, it will pass to B+ through the battery to =. 
If the lamps are not in use, the battery will receive a charge, as 
shown above. This system of regulation works exceedingly 
well. and is very simple. One coach, inthe writer's knowledge 
ran for 15 months, the lights being in use about four hours per 
day, and during the whole time only one lamp was changed, 
showing that the regulation must have been good, Little or no 
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attention beyond oiling was given to the installation. Diagram 
No. 14 shows the principle upon which the regulation is so 
simply carried out. 

VICARINO SYSTEM. 


This system, which is largely in use on the Continent, 
depends upon inverse compound winding for the voltage regula- 
tion. The dynamo is two-pole, tixed in a similar manner to 
other аі а оова machines. Instead of using а 
reversing switch for maintaining a constant direction of current, 
the brushes are revolved through 180deg. upon each change of 
motion. Diagram No. 15 shows the complete switching 
arrangements and connections. "The principal part of this is 
the automatic switch, which is compound wound, and performs 
two operations—viz., that of connecting the dynamo to the 
batteries and also cutting in a lamp resistance in the lighting 
circuit. The core of the solenoid carries on the bottom a contact 
which connects the series coil of the switch to the negative, 
when the switch closes. The top of the core carries a similar 
contact, which when down connects the lamp negatives to the 
battery negative, but when the switch closes, this contact is 
broken, inserting in the circuit a lamp resistance which had 
previously been short-circuited. Following out the connections 
as in previous cases, taking the dyname at rest and the lamps 
in use. current will pass from B+ to switch and L+, through 
lamps to terminals L—, through contact T (closed) to В-. If 
the dynamo is running and the lamps are in use, current will now 
pass from G+ through ammeter and divide to four circuits 
viz.: (1) to lamp switch and lamps; (2) to B+ and 


DiaGram No. 15. 


battery; (3) to lamp switch and shunt coil of automatic 


switch, 8; (4) to lamp switch and shunt field circuit. There 
is also a connection from B+ through a switch to 


the field cireuit, so that if the lamp switch is off, and it is 
desirable to charge the batteries, or Have the dynamo running 
not excited, the second switch can be operated independently of 
the lamp switch. Following these currents, the first passes 
from the switch directly to the lamps through L+, back to 
L—, through the resistance (T being up and ороп), through 
the series coil on S, through D to M, G-, and dynamo series 
coils to brush. Following the battery current, this will pass 
from the ammeter to B +, through the battery to B — series 
coil on S, M, G- as before. Of the shunt currents, that 
round S is directly across the lamp switch and M, whilst the 
field circuit is connected from the lamp switch to F +, or from 
B+ through field switch to F+, and round the field coils. 
If the lamps are not in use, the coil, S, is still excited by the 
fine-wire winding if the shunt switch is closed, and, therefore, 
the cut-out will operate and the negative charging current will 
pass through the automatic switch back to the dynamo. If the 
shunt switch is open, both shunt circuits are broken, and, there. 
fore, no voltage will be generated, and the automatic switch 
will remain open at the bottom, leaving the battery to run the 
lamps if required. This arrangement would be very useful in 
summer, and save overcharging the batteries. The system 1s 
used principally in France. It seems very simple, and, pro- 
vided the dynamo is well designed to run with weak fields, 
there should be little trouble. 


(To be continued. ) 
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PATENTS AND DESIGNS BILL. 


This Bill, introduced last Tuesday into the House of 
Commons by Mr. Lloyd-George, promises many improve- 
ments of the existing patent laws. Looking at the matter 
from first principles, the object for which patents are issued 
should first be considered. The whole nation gains from 
improvements in industrial processes, provided, of course, 
that the advantages from the improvements are extensively 
available. Hence, to encourage inventors, the patent law 
secures to them for a term of years the sole use of their 
inventions. The whole complexion of the case is altered 
when patents are taken out and not worked. They then 
can be used to prevent progress and to stifle industry. For 
example, in his speech introducing the Bill Mr. Lloyd- 
George stated that out of fourteen thousand seven 
hundred patents issued last year six thousand five 
hundred were granted to foreign applicants. A good 
many of these were taken out, not for the purpose 
of manufacture in this country, but in order to prevent 
the use of the processes in question by British manufac- 
turers. This, as was pointed out, is a distinct abuse of a 
privilege granted by British law. In practically every 
other country the patents issued to foreigners lapse after 
two or three years unless the articles patented are manu- 
factured in that country. This ensures that the industries 
shall not suffer in consequence of the granting of the 
patent, and we welcome the proposed introduction of 
a similar clause in our own patent laws. A term of 
three years will be allowed to foreign patentees, after 
which any applicant can go to the controller and ask 
for the patent in question to be revoked on the ground 
that it has not been adequately worked within the 
United Kingdom. This protection of home manufac- 
turers is all the more welcome because it is proposed by 
a Government who are strong advocates of free trade. 
The Bill in other ways will also serve to help the inventor 
who is not blessed with a superabundance of cash, and who 
is in competition with powerful financial syndicates. Some 
of these syndicates make a practice of applying for patents 
which are exceedingly wide in their range to cover 
inventions which may possibly be made in the future, 
rather than specific inventions which have actually been 
proved. To guard against this, which is a fairly common 
practice, it will be open for the controller to insist on 
samples being deposited with the Patent Office to 
prove that the invention has actually been made. This 
protection is needed not only against foreign syndicates, 
but also to assist the individual inventor against powerful 
combinations in England. The issue of licences compulsorily 
is another point which is taken up in the new Bill with a 
view to reducing the cost of obtaining such licences 
Applications will come first before the controller, and 
afterwards before a judge, specially selected by the Lord 
Chancellor, who, hearing all such cases, will be able to 
deal with them promptly. This attempt to reduce the 
cost of patent litigation in one department might well be 
extended generally. An expert judge can deal with 
disputes between patentees much more expeditiously than 
one who has to be educated de пого at the beginning of 
each case. Such judges who have specialised in patent 
cases with their technical knowledge will enable the 
heavy costs now incurred for expert witnesses to be 
largely reduced. It is this cost of patent litigation 
which hampers the poor patentee or manufacturer 
when threatened by a large syndicate or company. 
We are proud to think that our judges are no 
respecters of person, but, unfortunately, the cost of 
bringing a patent case before them is in itself sufficient 
at the present time to deter the average man from 
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fighting for his rights. This is fully recognised by the 
President of the Board of Trade, and we welcome the 
new Bill as a conscientious attempt to reduce this 
advantage of the rich and powerful companies over a 
poor inventor. It also establishes for the first time in 
English patent law the general idea that no patent shall 
hold in this country unless our manufacturers and workers 
derive benefit from the same. 
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THE METRIC SYSTEM. 


We have so often discussed this question and expressed our 
views thereon that it seems almost a work of supererogation 
to refer to it again. The late Sir Frederick Bramwell, one 
of the most eloquent and consistent antagonists to the pro- 
posed change, always expressed the opinion that the 
attack upon our system of measurements would possibly 
succeed because those who held the view that the pro- 
posed change was bad were too apathetic to combine 
and resist the attack. It is well to know that Sir 
Frederick was not altogether correct, and that combinations 
have been made to resist the proposed change. For the 
moment we shall not again enter into the merits of the 
case, but reserve comments for the future, mentioning 
onlv that the second reading of the Weights and 
Measures (Metric System) Bill will probably have been 
carried or rejected before these lines are seen. We are 
raid to be а practical nation, but it is very difficult to 
believe the statement. As regards the metric system, it 
was imposed upon certain other nations when the cost of 
any change was comparatively trifling ; the attempt to 
impose it upon the English-speaking race means, to say 
the least of it, ап expenditure that will run well into 
millions. Another point not generally mentioned is that 
various large industries in the countries where the metric 
svstem is presumed to prevail cannot, or, rather, will 
not, use the system. Such peculiarities are somewhat 
dithcult to understand if the system is so overwhelmingly 
advantageous, as its strenuous advocates would have us 
believe. The apathv of opponents may be gleaned by 
reference to the various papers reporting parliamentary 
matters, seeing that these are giving the names of eminent 
individuals and of firms supporting the change, when 
scarcely, if any, mention is made either of eminent men or 
firms that oppose it. We think it will, perhaps, be well to 
bave a full debate and а comprehensive discussion on the 
«question, so that the subject may for years, if not for ever, 
be set at rest.  Agitation—continued agitation—is not 
good for business or manufacturer. 


CORRESPONDENCE. 


© One man's word is no man's word, 
Justice needs that both be heard." 


PATENTS PROTECTION ASSOCIATION. 


Sir, —Careful observation through a long course of years 
has convinced me of the desirability of combination on the 
part of British manufacturers who have valuable patents 
to protect from infringement. It is a serious matter for 
a small firm when its patent rights are infringed by a 
large company with a great amount of capital behind it. 
Too often the small firm hesitates to “stand up” to the 
big company for fear of losing the day and being mulcted 
in costs. 

Initial steps are being taken to form an association 
under the title of the “British Manufacturers’ Patents 
Protection Society.“ The principal objects of this society 
will be to provide funds to back manufacturers in main- 
taining their patent rights. These funds would be created 
by membership fees and a small percentage levied on com- 
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pensation directly obtained for members by the society in 
respect of patent infringement. It is believed that such a 
society would have a great deterring influence on large 
manufacturing companies sufficiently unscrupulous to take 
advantage of the present isolation of the smaller concerns. 

Manufacturers and patentees interested in the subject 
are invited to communicate with the undersigned. --- Yours, 
ete., E. M. NTORY. 
15, Strand, W.C., March 18. 


THE CRAMP NEUTRALISED REPULSION MOTOR. 


Six, —You will, I am sure, allow me a little space to 
acknowledge Mr. Fynn's last letter. 

ln January last Mr. Fynn wrote, “I see nothing 
derogatory in acknowledging a mistake”; and that this is, 
indeed, the case this letter amply testifies, for he has not 
spared himself. 

1 сап only thank him sincerely for his courage in publish- 
ing his convictions, and undertako so soon as I can to 
explain the multipolar form of motor which 1 propose to 
build, and the results which I get from my tests. — Yours, 
ete., WILLIAM CRAMP, 

Manchester, March 18. 


STEEL CONDUITS. 


SIR, --I would ask you to allow me space to reply to 
the letter of your correspondent “A. W. R.” in your 
current issue, as there is considerable misconception on 
his part as to the scope and meaning of the paper, aud 
also as to facts. I took as my subject for a short paper 
“Steel Tubing and its Disadvantages,” in order to start 
an evenings discussion at a small local meeting, and, 
naturally, took only one side of the question for the 
moment. The paper and the resolution passed by the 
meeting were forwarded to the official organ of the associa- 
tion in the ordinary course, together with a list of names 
of those present, the number of whom is quite immaterial, 
though I may mention that “A. W. It." has not obtained 
correct information on the point. If the resolution be 
read intelligently, bearing these facts in mind, it points 
to a desire on the part of those present to learn what 
their fellow members and others thought on this question, 
because they did not feel themselves sutticiently repre- 
sentative a gathering to pass a dogmatic resolution. 1 
may add here that several members not present at the 
meeting had expressed opinions of similar nature on previous 
occasions, and have since notified their agreement with the 
resolution, though I do not think anyone imagines that the 
members of the branch are unanimous on the matter. 

So much for the origin of the affair. Now, to turn to 
the criticism of the paper, I would ask how does a candid 
statement of the disadvantages of a system involve an 
admission of inability to make a satisfactory job of that 
system, especially when methods of overcoming those 
disadvantages are also stated. The point I tried to enforce 
was that to make a satisfactory job of a steel conduit 
installation in many cases involved an unnecessary expense. 
By that I mean that а sound installation сап often һе 
carried out more satisfactorily for the consumer by using 
other methods, now spoken of as obsolete by those advocat- 
ing the indiscriminate use of steel conduits. I do not mean 
that steel conduits cannot he made satisfactorily, nor do I 
mean that they should never be employed, for there are 
occasions when the disadvantages are more than counter- 
balanced by the perfectly obvious advantages. But I do 
believe that a reaction has set in, and that it will increase 
in importance against recommending steel conduit as the 
universally best system. 

Every new issue of regulations or rules for wiring that 
is published contains some further safeguards to be observed 
with regard to the use of steel conduit. Close-joint tubing 
is now prohibited. Ordinary socket joints are also barred 
unless efficient bonding systems are used, All conduit 
must now be electrically continuous and earthed, and kept 
clear from all other metal work in the building, and with 
each new rule the cost of installation is increased and no 
extra efficiency gained, but only further safety as against 
the dangers of steel conduit. I regret that those who 
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disagree with me have to be represented by one who 


cannot discriminate between a wish to give the consumer 
value for his money by giving him a sound job, without 
unnecessary expense and a desire to abandon a scheme 
because scamping it does not pay. 

I will conclude by pointing out that “А. W. R.” has 


quoted quite correctly from Mr. Waterhouse's paper, but | 


not from the same place that I have done, so that his 
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remarks do not add much of value to the discussion.— | 


Yours, etc., EpWARD T. STEINTHAL. 


ELECTRICALLY-DRIVEN HYDRAULIC LIFTS. 


SIR, —In the interesting article published in your issue 
of the 15th inst.—“ Electrically-Driven Hydraulic Lifts ”— 


there are two errors to which I am instructed to call 


THE TRANSMISSION OF ELECTRICAL ENERGY 


your attention—namely, 1,000 gallons of water at 700lb. 
pressure to the square inch is equal in power to a great 
deal more than five units of electricity, and the average 
price paid for water from the hydraulic mains in London is 
under 2s. 6d. per 1,000 gallons, not 4s. 2d — Yours, ete., 


К. M. BENDALL, Secretary, 
London Hydraulie Power Company. 


[Putting the efficiency of conversion to one side, the 
above quantity of water at standard pressure is equivalent 
to just over six units of electricity. We thank Mr. Bendall 


for his correction as to the average price paid for water | 


from the hydraulic mains in London.—Ep. V. A. 


— — — — — aj — 


OIL THROWING. 


The damage done by oil throwing to the insulation on 


the conductors of electrical machines was referred to by | 


Mr. Llewellyn Foster in a paper printed in abstraet in our | 


issue of the 8th inst. 
consequence of this paper, forwarded to us information 
respecting the new form of bearing he has designed to 
prevent this trouble. Fig. 1 shows this arrangement as 
given in Mr. Haynes's patent specification. 
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FIG. 1.—Section of the Haynes Self-Oiling Bearing. 


It will be seen that he forms in the interior of the outer 
case, 1, of the bearing at either end, a groove or channel, 
2, 6. Fitting into the bore of this outer case, 1, is a sleeve 
or bush, 4, and into this sleeve or bush, 4, another sleeve 
or bush, 5, fits. This sleeve or bush, 5, is keyed or other- 
wise fixed on to the shaft, 6, of a motor, dynamo, or other 
machine, and is free to revolve within the sleeve or bush 4. 
The ends of the sleeve or bush 5 are recessed so that the 
outer diameter projects beyond the inner diameter, forming 
а cavity, 7, 8, at each end respectively. Fitting into each end 
respectively of the outer case, 1, is a screw plug, 9, 10, 
bored to allow the shaft or spindle, 6, to revolve freely 
therein. The inner ends of these screw plugs are tapered or 
reduced in diameter externally to fit respectively into and 
against the recessed ends, 7, 8, of the sleeve of bush 5. 
А lock washer, or end plate, 11, screws on to the outer end 
of each plug, 9, 10, which plugs, 9, 10, project beyond the 
ends of the outer case, 1, for this purpose, being thereby 


Mr. T. Haynes, of Erdington, has, in | 


| ever, be eliminated only by the use of direct current, and in 
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securely locked in position. By this means, when the 
screw plugs, 9, 10, are fitted in position, a complete groove 
or cavity is formed in each end of the bearing for contain- 
ing and retaining lubricant, as clearly shown by Fig. 1. 
The arrangement, as described above, allows the bearing 
surfaces to be always lubricated by their lower parts 
dipping into the oil bath. Devices, also described by Mr. 
Haynes, transfer the oil to all parts of the bearing sur- 
faces. The point which is not quite clear from the descrip- 


tion before us is how the inventor prevents oil from passing 


out along the shaft in the small space between the shaft 
and the end plugs. No doubt he will attach an arrange- 
ment to prevent the overfilling of the oil bath, which would 
otherwise aggravate any leakage along the shaft. 


BY DIRECT CURRENT ON THE SERIES 
SYSTEM.* 


BY J. N. HIGHFIELD, MEMBER OF COUNCIL. 


It is long since series systems of transmission were used for 
are lighting with direct and rectified currents of constant value, 
and small power transmissions have been put down consisting 
of two series machines, the one running as generator and the 
other as motor, but with the exception of a number of installa- 
tions erected in Switzerland and elsewhere on the Continent, 
most. of them of comparatively small size, the parallel alternate- 


| current system has been used for all transmission work. The 


case with which the peu of an alternate current can be 
altered, and the simplicity of the apparatus required for the 
purpose, the solidity of the generator construction, and the con- 


| venience of parallel working, will probably cause this system to 
| hold its present field. 


When, however, very long transmission 
systenis are necessary, involving the use of very high pressures, 
many difliculties, chiefly due to impedance and capacity of the 
line, are encountered. These difficulties have been recognised 
and pointed out by various authorities, but by the exercise of 
great skill they have been largely overcome. They can, how- 


view of the increasing lengths of transmission lines and of the 
amount of power transmitted it may be useful to examine what 
has been done in this direction to appreciate its advantages, to 
realise its limitations, and particularly to compare the relative 
value of alternate апа direct currents for long-distance power 
transmissions. 

I have for a long time been impressed with the advantages of 
direct current for long-distance transmissions, but during the 
last two years the problem was directly forced on my attention 
owing to the fact that the company to which I am engineer has 
obtained certain powers of supply in a very large area, aggre- 
gating 500 square miles, with a circumference of, roughly, 
80 miles, which it is desirable to supply through underground 
mains from a station situated on the circumference. In this 
case it at once became apparent that the cost of the cable 
system was the dominating factor in the problem, and, there- 
fore, I found it necessary to carefully consider any system which 
oflered a saving in this respect. Consequently I have very 
closely investigated the possibilities of the direct-current series 
system for supplying such an area. In studying the system for 
this special case it was necessary to extend the investigations 
into its possibilities in other fields, and it is owing to these 
circumstances that this paper comes to be written. It is 
impossible to go further without making reference to M. Thury, 
who has for years steadily worked out the details essential to 
the direct-current series system, and who has since 1889, when 
he put down his first system, designed and carried out schemes 
of gradually increasing size and importance, culminating with 
the Moutier-Lyon system, which was put to work last year. 
He has continually increased the working pressures and 
simplified the apparatus, till for careful attention to detail 
and general excellence of design it compares favourably with 
alternate-current apparatus, on which so many minds have for 
years been at work. 


CONSIDERATIONS AFFECTING WORKING PRESSURE. 

In considering the relative advantages of alternate and direct 
currents for long-distance work, the first important matter to 
consider is which of the two systems offers the greater possi- 
bility for the use of high pressures. It is quite easy to produce 
alternate eurrents at exceedingly high pressures by means of 
static transformers. In order to obtain the same result from 
direct current, it is necessary to put the generators in series. In 
this way there are no insurmountable difficulties in obtaining 
any direct-eurrent pressure at which the line could be made to 
work. Until recently but little was known of the effect of 


* Paper read before the Institution of Electrical Engineers, 
March 7, 1907. 
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direct. current at very high pressures on insulating materials, 
and since there was much information with regard to the effects 
ef alternate current, it became important to establish their 
relative bresking-down effects. To this end M. Thury built five 
machines, three giving 20,000 volts direct current each, the 
other two 25,000 volts each. The machines were built with 
fixed commutators and armatures and revolving brushes and 
fields, and, although the volts between the sections of the 
commutator were about 500, the machines worked most suceess- 
fully. The current was about one ampere. In order to compare 
the difference between alternate and direct currents, a 75-kw. 
50-cycle machine was used. Fig. 1 shows the E.M.F. wave 


Fi 1.—B. M. FT. Wave Form of Alternator used in the “Comparative ” 
Experiments. 


Form. It will be noted that the curve is rather flat as compared 
with that given. by most machines, апа this, together with the 
fact that the number of commutator segments in the direct- 
current machines was comparatively small, giving a slight 
waviness to the direct current, caused the results to somewhat 
favour the alternate current. 

It is not necessary to give the results of these tests in detail, 
hut. shortly, it may be said that experiments were made by 
applying pressure to many types of porcelain insulators and to 
sheets and blocks of common insulating materials. The first 
noticeable difference is that insulators which heat up on the 
application of alternate current do not heat with the application 
of direct current. Further, no crackling or brush discharge 
takes place in. the neighbourhood of breakdown in the case of 
direct current ; 60,000 volts direct current will not break down 
ordinary telegraph insulators provided they are well vitrified 
and generally of good quality. Tests were made on sheets of 
ean: the samples used were 5mm. thick, and the tables 
wreunder show the sort of results obtained. These may be 
taken as typical of tests made on various other insulators. 


l. Sheet of presspahn, 5mm. thick, alternate current : 
Length of pressure Pressure. 


Test. application. R. M. S. Observations. 
Ц 14 minutes 9,000 volts ... — 
30 Seconds 11.000 „ .. Punetured. 
| 2 minutes 9,000 „ Strong discharge. 
15 seconds later 9,000 „ Punctured. 


2. A similar sheet of presspahn, tested with direct current : 
Length of pressure 


application. Pressure. Observations. 
2 minutes 10,000 volte — 
E 150000 , ......... ES 

2 Ys a — s 18,000 1755 tnn = 

ЕЕС 20, O0 5 

jw xem 25,0000 ,.  ........ Punetured. 


N 
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ПЦ 


с Р 
б s — nọ 120 130 0 Si 
кв 2—С ее 
! ^ «ы of S ng Distances (Alternating Current, 50 Cycles). 
9. “phere to Sphero , b, Plate to Sphere; c, Plate to Point. 


ne NONE amples, after being twice punctured with alternate 
10000 ui АП average of two minutes' duration of pressure at 
Alte. stood a pressure of about 15,000 volts direct 
Had 15 broke down only after a further application of 
3 Sin ba of weet current for four minutes. 
iler 75 Hp anole 20inm. thick were tested ; these punctured 
1 2 Dis ^ exposure to alternate current at 20,000 volts, 
кж Direct inuten exposure to alternate current at 15, 000 
10.000 и Current was applied for 15 minutes, starting at 
b und increasing gradually by inerements of 5,000 volts 
E Intervals to 45,000 volts, when puncture. took 
ie urther tests were made to ascertain the relative spark- 
ing distances of alternate and direct currents, and the E 
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some of the tests are set out in the form of curves in Figs. 2 
and J. It will be noted from these that the sparking distance 
with the same pressure is about twice as great. with alternate 
current as with direct current. As a result of many tests made 
it may be taken that а direct-current pressure at least. twice as 
great as an alternate-current pressure may be used on the same 
insulators and the same cable. The photograph (Fig. 4) shows 
one of the poles used on the Lausanne line, which carries 
4,476 h.p. 55 miles. It is not imposing, but appears to be quite 
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Fio 3. -Curve of 3paiking T stances (Continuous Current). 


adequate, and by comparison makes much work at home appear 
unduly expensive. The insulators are quite small, but many 
careful measurements with 20,000 volts between the line and 
earth show that ona very damp and foggy day the total loss 
over 5,000 insulators, together with lightning arresters, amounts 
only to 866 watts. It is a simple matter to work a direct-current 
system on the equivalent of a three-wire system-- that is to say, 
the middle point of the system is connected to earth so that ore 
line is worked at a pressure above earth and the other line at a 
pressure below earth. In this way, therefore, and using the same 
insulation, thé effective direet- current pressure can be doubled. 
It has been found practicable to work overhead lines with 
alternate current at 60,000 volts across the wires of a three- 
phase system, say 40,000 volta above earth. It would. there 
fore, be equally possible to work with direct current at 80,000 
volts above earth, or at 160,000 volts between wires. With the 
exception of a short length on one system all the Thury lines 


Fic. 4. 


have been worked with overhead wires, but on systems where 
it is essential to carry the mains underground the advantage 
of the series system over ап alternate-current system is much 
enhanced. 

There is no special difficulty in making a single-core cable to 
work with direct current at 60,000 volts pressure to earth: 
therefore, with two such cables ап effective pressure of 120,000 
volts can be obtained. This cable can be more easily built than 
4 three-core cable to work with 20,000 volts between conductors, 
Compared with a three-phase line it may shortly be said that, 
apart altogether from the lesser ditticulties of insulation, the 
overhead Ame carries two conductors instead of three, and the 


ts of | underground system consists of one twin or two single-core 
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cables against one three-cored cable; in addition, and chiefly, 
all capacity and self-induction difficulties are avoided, however 
long be the line; in fact, so far as electrical difficulties count, 
the line may be of any length. The actual pressures hitherto 
used are shown in Table I., which sets out the important 
features of schemes that have been in operation for several 
years. It will be noted that the highest pressure actually in 
use to-day is 58,000 volts on a three-wire system. e., 29,000 
volts above and below earth—the line was tested with a pressure 
of 100,000 volts above earth. 


SERIES AND PARALLEL SYSTEMS. 

In all his systems M. Thury uses à constant current, as this 
greatly simplifies the design of the generators, motors, and 
regulating apparatus, and, as will be shown, the line losses due 
to this constant current have a very small money value. In 
most of these systems the inain transmission line is taken into 
manufacturers' and other private premises in order to work 
motors for their use. In such cases it is generally necessary 
to keep the line current constant throughout the 24 hours, as, 
of course, any reduction in the line current would reduce the 
possible output from each machine, although the speed would not 
be varied. When, however, the system consists of generating 
stations transmitting to sub-stations where the whole of the 
series line and plant is under one control, and where all the 
consumers' supply is given on the secondary side, then it is not 
necessary to maintain the current constant throughout the 24 
hours, but the current during light-load times may be reduced 
by about 30 per cent., thus considerably improving the efficiency 
of the line. The generators and motors are connected in series 
along the transmission line, the generators not necessarily being 
in one station, but in two or more stations. It is so usual now 


A- Generator ammeter 


B- Automatic 
corcuiting 
IC- Generator main switch Line 
Ы volt wetter current гоо атр» 


WD- Motor main switch 


E- voltmeter 
F. } ic shor ç. 
ати switc 


Fias. 5 AND 6.— Diagram of Connections, showing all Switches and Instru- 
ments for One Motor and Une Generator ; and bíagram of Series Dire.t- 
Current System. 


to think of parallel working that it may be useful at this stage 
to point out shortly the differences between it and series working. 
These are of two classes— namely, the differences which affect 
the working and those which affect the initial design of the 
system. 

Dealing with the working differences first, Fig. 5 shows 
diagrammatically a series system consisting of three generators 
and several motors, and Fig. 6 a single series generator and 
niotor, switches, and all instruments. "The generators and 
motors are switched in series by means of a four-way switch 
shown diagrammatically. When no plant is running each 
machine is short-circuited, and the line is connected in a single 
loop. To switch in a generator the machine is run up until 
it gives the proper line current. The switch is then opened, 
leaving the generator connected in series with the line, 
through which a constant current then flows. To connect in 
a motor the switch is opened so as to allow a constant 
vurrent to flow through the motor, and the brushes—which 
have been in the non-working position—are then rocked back 
во ав to cause the motor to start; it is run up to speed by con- 
tinuing to rock the brushes. When at full speed the automatic 
regulator gear takes charge, and by varying the brush position 
maintains the speed constant. Other motors and generators 
are run up in the same way as the load increases. То shut down 
a motor the brushes are slowly brought round to the non-working 
position, so that the machine stops, and its short-circuiting 
switch is then closed. The generators are shut down in the 
same way. Asthe load increases, the total resistance in circuit, 
and, of course, the counter E. M. F. of the motors, steadily 
increase, so as to call for a greater pressure at the power 
station. The effect of a short-circuit is to remove the load, 
and, provided the short-circuit is not put on too suddenly, the 
regulator gear can reduce the voltage so as to maintain the line 


current at its proper constant value. To provide for sudden 
short-circuits the generators are coupled to the prime movers 
through a friction coupling, which slips when the torque exceeds 
the full load torque by 20 per cent. This slipping allows 
sufficient time for the automatic gear to work, so that no damage 
is done to the plant. One important advantage of the series 
system is that failure of a prime mover resulting in the shutting 
down of a generator does not interfere with the supply, and 
no automatic gear is required to provide for such а con- 
tingency, as the current continues to flow through the shut- 
down machine. 

Consider now the second class of differences which affect the 
design of the system. The simplest systems to lay out are those 
where an ascertained load—not subject to increase—is to be 
supplied. In such a case the problem is equally easy with the 
series system as with the parallel system. Account must be 
taken of the amount of the load and its distance from the power 
station, the working pressure, the size of units, and the current 
density in the conductors. So far as both systems are con- 
cerned, the considerations which decide the pressure of supply 
are the same, but in the case of the direct-current series line, 
owing to the fact that the cost of insulation is considerably less, 
under the same conditions it will usually be found cheaper to 
work at a considerably higher pressure. With regard to the size 
of the unit, in the parallel system there is no difficulty what- 
ever. The nuniber of units can be readily decided on so as to 
allow a proper margin of spare plant, and the total number of 
machines is at once fixed without any other consideration. In 
the series system, however, the limiting of the pressure per 
machine is an additional and important factor. Series machines 
giving from 2,000 to 5,000 volts on one commutator, according 
to the size of the machine, have been working successfully for 
years, aud for large machines it would be possible to go up to 
about 6,000 volts on one commutator. The size of a single unit 
is, therefore, restricted both by the permissible pressure per 
machine and by the value chosen for the linecurrent. In many 
cases two machines may be coupled to one prime mover, thus 
doubling the size of the unit. Ав has been shown, 100,000 volts 
is à perfectly possible working pressure ; therefore, 500 amperes 
in the line will transmit 50,000 kw. At this current each 
machine could be built to give 5,000 volts, and by driving the 
generators in pairs the size of each steam unit would be 
5,000 kw., and 10 units would be required. If it be desired for 
any reason to work with a smaller number of generators, this 
can be done only by reducing the line pressure and increasing 
the current. When, however, the usual class of scheme is con- 
sidered — namely, one where the business starts on a small scale 
and slowly increases to a large scale—more particularly in a 
scheme where it is difficult to predict what will be the 
ultimate extent of the demand, then between the series and 
parallel systems there are important differences to consider. 

In the parallel system, provided the area be restricted, the 
pressure is decided according to the distance to which energy 
is to be transmitted. The rate of transmission is not important, 
the undertaking starting with small units, units of increased 
size being added as required. The distance, however, to which 
energy can be carried is at once limited by the pressure 
adopted. With the series system, on the other hand, if at the 
start the load be relatively small, and only a small line current 
be therefore required, difficulties arise. Since the line current 
practically determines the maximum size of the unit to be 
adopted, it follows that the size of the unit is settled for all 
time unless the line current be increased, and increasing the 
line current involves the changing of the whole of the machines. 
It is, therefore, usually necessary to adopt a larger line current 
than is immediately required, resulting in larger percentage 
line losses in the first years of the undertaking. This difficulty 
may be got over by using two machines to form each main and 
sub-station unit. In the early stages each pair of machines is 
coupled in series, thus working with half the ultimate line 
current with one line. Subsequently, as the load increases, a 
second line is erected to work in parallel with the first; at the 
same time the two machines forming each unit are coupled in 
parallel, thus doubling the current and the capacity of the 
system. This method involves some extra cost in the first years 
of the business, due to using double inotors for driving each 
sub-generator, which motors are used first in series and subse- 
quently in parallel. It would, of course, be used only with 
long and expensive lines. It is used on the Moutier-Lyon line, 
the current in the first years being fixed at 75 amperes, subse- 
quently to be increased to 150 amperes. 

The current density in the conductors must be decided 
according to the energy and volt losses that may be permitted. 
In the parallel system they should not be too high, otherwise 
the full-load losses are great, resulting in bad regulation ; also 
it must be remembered that the energy losses at maximum load 
have a great money value, and to ascertain their true importance 
it is necessary to exactly determine what this may be. In 
systems supplying from water-power stations or from economical 
steam stations the apparent lower energy efficiency in the line 
is not. of any importance; where the cost of energy is high, 
however, it may become important, In the latter case it will 
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usually be necessary to work at a lower current density with the 
series system than with the parallel system. The percentage 
loss due to the continuous constant current in many cases 
appears to be large, but it must be remembered in all such 
cases that the important matter is the percentage money loss. 
lt is hke many other problems in engineering, which, when 
considered purely from a scientifie point of view, appear to be 
of importance, but are not so when considered commercially. 

In Fig. 7 are set out in the form of curves the line losses at 
various values of the line current and at various loads and 
load factors, in all cases the current density being fixed at 
900 ainperes per square inch and the line pressure at 100,000 
volts. From the curves it will be seen that for a system 
designed {ог any maximum output at 100,000 volts and 
500 ашрегех density per square inch when fully loaded the line 
lows will be 0°44 per cent. per 10-mile run at 100 per cent. 
load. factor and 1°76 per cent. at 25 per cent. load factor, or if 
the maximum at first amounts only to 25 per cent. of the 
maximum load for which the system was designed at 100 per 
cent. load factor, the energy loss is 1:76 per cent. and at 
25 per cent. load factor 7:04 per cent. The curves are useful 
in determining the proper line current to use for any fixed 
or increasing load at varying load factors. If the pressure be 
reduced to, say, one-half, the distance for which the figures are 
{iyen must, of course, be similarly reduced. In the above 
curves no account has been taken of the fact that the line 
enrrent may at times of light load be reduced by some 30 per 
cent. If this were done, of course the line efficiencies would 
be increased. In short, each system must be decided on by 
taking into account the many variables in the problem, but it 
t= hoped that these few notes will show what care is necessary 
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in deciding on the proper line current—in fact, it is a more 
important matter than any decision that has to be come to in 
laying out a parallel system. 

(To be continued.) 


OO 
FORTHCOMING EVENTS. 


Fripay, Marcu 22, 

Physical Society.— At 5 p.m., at the physics laboratory of the Royal 
College of Science, Imperial Institute-road, South Kensington, 
" Experimental Mathematics,” by Mr. Pochon ; “ Logarithmic 
Lazytongs and Lattice Works,” by Mr. Blakesley; A Micro- 
manometer,” by Mr. Roberts; *' Electrical Conduction Produced 
hy Heating Salts," by Mr. Garrett. 

Institution. —At 9 p.m , ‘‘ Hays of Positive Electricity," by 

Prof. J. J. Thomson. 

Institution of Civil Engineers. At 8 p.m. students’ meeting), 
A Point in Turbo-Alternator Design,” by Mr. F. J. Kean. 

SATURDAY, Marcu 23, 

Royal Institution. —At 5 p.m., ‘‘ Röntgen, Cathode, and Positive 
Rays,” by Prof. J. J. Thomson. (Lecture VI.) 

Robertson's Social and Recreative Club.—4At 7 p.m., ac Brook 
Green Works, dance. 

Junior Institution of Engineers.—At 5 p.m., visit to Fortis 
Green reservoir works of the Metropolitan Water Board. 

TUESDAY, Максн 26. 

Institution of Civil Engineers.—At 8 p.m., ‘‘ The Application of 
Hydro-Electric Power to Slate Mining," by Mr. Moses Kellow ; 
'* Electrizally-Driven Winding Gear and the Supply of Power to 
Mines," by Mr. А. Н. Precce, 

WEDNESDAY, Макен 27. 


Institution of Civil Engineers. —Studlents' visit to the papernills 
of Messrs. William Joynson aud Sou, St. Mary Cray, Кеш. 


PARLIAMENT. 


Companies’ Bill, 

In the House of Lords on the 14th inst. Earl GRANARD moved 
(on behalf of the Government) the second reading of the 
Companies’ Bill. The Bill proposes to enlarge the Companies’ 
Act, 1900, by making it necessary for every public company 
which does not on its formation issue a prospectus to file with 
the registrar a statement containing all the facts which, under 
the Companies’ Act, 1900, are required to be disclosed in a 
prospectus. Another clause provides that all mortgages and 
charges shall be registered with the Registrar of Joint Stock 
Companies, including those relating to landed property and book 
debts. "The Bill also seeks to remove doubts as to the validity 
of perpetual debentures and debenture stock, and to enable а 
company to give an option of purchase to a mortgagee of its 
debentures, and to keep alive and reissue debentures which had 
been redeemed. Power is to be granted to the court to give 
relief to directors in cases where a breach of duty had been 
caused by honest oversight, inadvertence, or error of judgment. 
Finally, the Bill requires every foreign company which estab- 
lishes a place of business within the United Kingdom to file 
with the registrar a copy of its charter or statutes and a list of 
the directors, together with the names and addresses of some 
one or more persons resident in the United Kingdom authorised 
to accept service of any notices, and to file annually with the 
registrar such a statement of its affairs inthe form of a balance- 
sheet as was required of companies established in the United 
Kingdom. 

Lord Avesury said he thought the Bill would give general 
satisfaction, and it was read a second time. 

Railway (Contracts) Bill, 

This was introduced by Mr. Lampton in the House of 
Commons on the 15th inst. as a private members’ Bill. The 
measure throws upon the companies liability for gross negli- 
gence, in spite of any contracts to the contrary, and prevents 
them from withdrawing or increasing the present owners’ risk 
rates to meet new liability under the Bill, the traders’ conten- 
tion being that there is no real alternative rate, and that the 
companies ought to pay for gross negligence and not for wilful 
misconduct only. 

Mr. Lioyp-Georce approved of the principle of the Bill, 
and said the matter resolved itself into a question of the frame 
in which the Bill should ultimately pass through the House. 
The whole difticulty lay in the unsatisfactory discrimination 
between ordinary negligence and gross negiligence, and he 
thought that the best plan would be to send the Bill to the 
Standing Committee on Trade, where the difficulties could be 
discussed. The Government, he said, would be prepared to 
approve of any better form of wording the Bill, if such a form 
could be found, and he suggested to hon. gentlemen represent- 
ing the railway companies that they should put down the words 
they proposed as soon as possible, as they would have to be 
considered by the law officers of the Crown. There might be 
alternative forms of words. 

After further discussion, the motion referring the Bill to the 
Standing Committee was agreed to. 

Merchandise Marks Bill. 


On Friday last this Bill was read a second time in the House 
of Commons and referred to the Standing Committee on Trade, 


Patents and Designs Bill. 


This Bill was introduced in the House of Commons on Tues- 
day under the 10 minutes’ rule. Mr. LLOYD-GEORGE, in 
explaining the measure, said it was intended to simplify and 
cheapen procedure relating to patents and designs and to 
prevent hindrance and obstruction of British industrial develop- 
ment by the abuse of patents. It provided that three years 
after the grant of any patent, application could be made for its 
revocation on the ground that it had not been made adequate 
use of in the United Kingdom. Another way in which it was 
proposed to defeat the efforts in restraint of British industry of 
syndicates abroad and at home, was by requiring them to deposit 
samples before the inventions which they put forward could һе 
patented. The Bill was read a first time without opposition. 

Private Bills. 

The Manchester Corporation (Tramways) Bill has been with- 
drawn from the consideration of a committee of the House of 
Lords and referred to the Chairman of Committees as an 
unopposed measure. The only opposition had been from the 
Stretford District Council. This had reference to a connection 
of the two systeins between Upper Chorlton-road and Stretford, 
It is understood that under the settlement Manchester 18 to 
construct the connecting link, and the supply of electricity is to 
be provided on arranged terms. 

Leave has been given by the House of Lords to the promoters 
of the Electric Supply Corporation Bill and. the Electric Supply 
Corporation (No. 2) Bill to withdraw the measures and to 
present a consolidated Bill. One of the Bills applies to 
Scotland only. 
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The Aberdeen Corporation Bill, the Glasgow Corporation 
Bill. and the Cavehill and Whitewell Tramways Bill have been 
viven second readings by the Lords. The Folkestone, Sand- 
vate, and Hythe Tramways Bill has been read a third time and 
passed. 

Lord Hylton's Committee of the House of Lords have found 
the preamble of the Bill promoted by the National Electric 
Construction Co. for taking an assignment of the tramways 
from the Oxford Corporation and electrifying them proved. 

The Bill promoted by the Corporation of Birmingham for the 
construction of a tramway to Harborne and other matters was 
under consideration by the Select Connnittee of the House of 
Lords last week, when evidence by the opponents of the tram- 
way scheme was called. Lord Sanderson, chairman of the com- 
mitt ee, announced on the 13th inst. that the committee were of 
opinion that it was not expedient to proceed with that part. of 
the Bill which related to tramways. 

Radio-Telegraphy Committee. 

In the House of Commons 10 days ago a select committee 
was appointed to consider the radio-telegraphic convention 
signed at Berlin on Nov. 3, 1906, and to report what, from the 
point of view of national and public interests, would in its 
opinion be the effect of the adhesion or non-adhesion of this 
country to the convention. The committee, of which Sir J. 
Dickson Poynder is chairman, and whose members include the 
Postinaster-General, Sir William Holland, Sir G. Parker, and 
Sir E. Sassoon, held its first meeting on Tuesday, when 
evidence was given by Mr. Babington-Smith, secretary to the 
Post Office, who was one of the three delegates sent by the 
British Post Ottice to that convention. 

Mr. Surrn said that signals had actually been transmitted 
across the Atlantic, but under the present system communica- 
tion could not be maintained with regularity over such long 
distances, especially during the daytime. The maximum 
effective range was from 1,000 to 1,500 miles. In the case of 
ordinary ship and shore stations the range varied from 50 and 
300 miles, according to the power of the shore station. So far 
no satisfactory method of contining the sound waves to the 
particular direction required had been invented. The general 
use of wireless telegraphy was on the increase, but in the 
present state of the invention he did not think that it was 
likely to compete with, or to supersede, the use of cables in 
Transatlantic communication. At the present time six systems 
were licensed in the United Kingdom. He expected the use of 
wireless teiegraphy on board ship would be greatly extended as 
its advantages against maritime dangers became more realised. 
He would not be surprised if an installation of wireless 
telegraphy were to become part of the outtit of any steamer. 
Speaking upon the objection to one company's controlling wire- 
less telegraphy in Great Britain, Mr. Babington-Smith said that 
it would be particularly serious if the company was committed 
to the use of one specific system. Other and better systems 
might be invented. Free competition with different systems 
was the only way to prevent excessive rates. 

The CHAIRMAN asked if the Marconi monopoly were estab- 
lished, whether it would not ensure the retention in. the hands 
of a British company of wireless telegraphy ? 

Mr. BABINGTON-SMITH replied that, first, they had to decide 
whether the Marconi system was, and was likely to reinain, the 
best system; second, was there no other British company 
deserving of consideration ; and, third, was it possible to carry 
out the policy of a monopoly. If Great Britain decided not to 
ratify the Berlin Convention, in any case it would come into 
foree. There was no reason to think that апу of the other 
countries would refuse to ratify it. If Great Britain declined, 
her ships and stations might be subjected to interference by 
foreign ships and stations. The result of a wireless telegraphy 
war would only be an agreement precisely the same as the 
convention. 

The committee adjourned. 


PERSONAL. 


Messrs. T. L. Miller and Wilson, consulting engineers, have removed 
to 18, Westminster-chambers, 1, Crosshall-street, Liverpool. 

Mr. W. Wyld has been appointed tramways manager and electrical 
engineer, at a salary of £600, under the Birkenhead Corporation. 

Mr. Robert Green, of 37, Waterloo-street, Birmingham, was traus- 
terred from the class of associate member to that of member at a 
meeting of the Institution of Civil Engineers held last week. 

His Majesty the King has awarded the Imperial Service Medal to 
Mr. William Mercer. who recently retired upon pension after 35 years’ 
service in the engineering department of the York Post Office. 

The Lighting Committee of the Epsom Urban District Council have 
recommended the Finance Committee to increase the salary of Mr. 
H. F. Foster, resident electrical engineer, by £25 to £275 per annum. 

A recommendation has been made to the Stoke Newington Borough 
Council to the effect that the salary of Mr. S. Hann, electrical super- 
intendent in the electricity department. be increased. from £117 by 
£33 per annum, and that the salary of Mr. L. Andrew. sub-station 
assistant, be increased from £84. 10s. by £6. 10s. per annum. 
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The world of science is poorer by the death, which occurred last 
week with tragic suddenness, of M. Berthelot, whose scientific career 
is known the world over. M. Berthelot was a correspondent of the 
Royal Society, and of any number of learned associations throughout 
the Continent, besides being a life member of the French Senate. 

The following recommendations as to increases in salaries have been 
made to the Hanley Borough Council: Mr. C. H. Yeaman, electrical 
engineer, from £320 per annum to £350 per annum, with annual 
increments of £10 to £400; Mr. J. M. Dawson, charge engineer, from 
£100 to £110 per annum; Mr. S. G. Marston, charge engineer, 
from £100 to £110 per annum. 

Mr. Leonard W. Holmes, the London partner of Messrs. J. H. 
Holmes and Co., of Newcastle-on-Tyne, has, we regret to say, been 
suffering from a severe attack of heart trouble, following influenza 
contracted in Germany. He is being attended at his flat in Oakwood 
Court, Kensington, by Dr. Alderson, of Queen's Gate-terrace, and his 
consulting physicians are Sir Thomas Barlow, of Wimpole-street, and 
Dr. Rice-Oxley, of Kensington-square. The latest report is that 
Mr. Leonard W. Holmes is progressing favourably. 

Mr. V. A. H. M‘Cowen left Belfast on Friday evening last to take 
up his duties as electrical engineer in Salford. The previous evening 
he was made the subject of two very handsome presentations, one from 
the statt of the electrical works, and the other from the principal 
officers of the Corporation. The former took the shape of a solid 
silver candelabra, and the latter that of a beautiful rose-bowl. On 
both occasions reference was made to Mr. M'Cowen's connection with 
the Corporation service during the last 135 years, and the pleasant 
relationship which existed throughout the whole of that time between 
himself and his brother officers and staff. Regret at the severance of 
business and social relationships and best wishes for Mr. and Mrs, 
M'Cowen's future happiness and prosperity were expressed. Mr. 
M'Cowen, in reciprocating the wishes of his brother officers, hoped 
that the friendships which Mrs. M‘Cowen and he had formed in Beltast 
would not be broken by his departure. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At a meeting of the Institution held on March 14, the 
following candidates were balloted for and elected : 


Associate Members, H. M. Anning, Basin House, Haven-road, 
Exeter; E. A. Feller, 38, Oaktield-road, West Croydon; Н. F. Joel, 
20, Aldborough-road, Шога; R. W. Kemble, Heath View, Audley- 
road, Hendon, Middlesex ; E. A. Laidlaw, 34, King's-road, Leyton- 
stone, E.; J. F. Loader, Messrs. F. Wilson and Co., Manila, 
Philippine Islands ; A. Pickersgill, Electric Light and Power Station, 
Cleckheaton ; W. W. Warren, 5, Dewar-place, Edinburgh. 

associate, —YF. J. Hughes, 14, Argyle-street, Bath. 

Students.—H. S. Baxter, Somersdale, Dalmuir, near Glasgow: 
G. S. Bradbury. 45, Bamford-road, Didsbury, Manchester ; G. Brown, 
16, Derbyshire-lane, Stretford, Manchester; F. R. Bullard, 12, 
Lennox-gardens, S. W.; A. B. Burgess, 33, Gladstone-strect, Glasgow: 
V. F. Bush, Borough Electricity Works, Tunbridge Wells; A. H. 
Douglass, The Vicarage, Ealing Common, W.; A. J. du Vignau, 
56, Eardley-crescent, S. W.; Е. C. Eckworth, care of Messrs. Bruce 
Peebles and Co., Limited, East Pilton, Edinburgh ; C. H. Goulden, 
25, Tierney-road, Streatham Hill, S. W. ; G. E. Green, Hainault Lodge, 
Chigwell Row, Essex ; C. N. Maclean Hamilton, 3, The Avenue, East- 
bourne: M. E. Macdonald, 74, High-strect, Invergordon, N. B.; F. A. 
McGowan, care of Mrs. Thomson, 31, Garthlands-drive, Dennistoun, 
Glasgow: D. S. Maclachlan, Hafton, Tighnabruaich, Argyllshire ; 
C. R. Marshall, 42, Rathmore-street, Victoria.road, Charlton; W. 
Patmore, 18, Eastwood.road, Ilford ; P. E. Péroune, 12, Moore Park- 
road, Fulham, S. W.; J. M. Pollock, 20, James-street, Greenhead, 
Glasgow; W. L. Ruttledye, The Royal College of Science, Dublin; 
C. D. Stoneham, 50, Rigvindale-road. Streatham, S. W.; C. S. Taylor, 
Electricity Works, Watford; C. Vernon, 7, Martell -road, West 
Dulwich, S.E.: H. C. Wellden, 193, Albert-road, Jarrow-on-Tyue ; 
А. S. West, 118. Sunny Hill-road, Streatham, S. W.; A. M. Williams, 
47, Brackley-street, Farnworth, R.S.O., Lancs. 


LONDON COUNTY COUNCIL. 


The names of the members of some of the most important 
committees elected at Tuesday’s meeting of the London 
County Council are as follows: 


Finunee Committee. H. T. Anstruther, lan Hamilton Benn, 
W. St. John Brodrick, A. F. Buxton, Sir V. Caillard, N. L. Cohen, 
W. Hayes Fisher, F. L. Harris, Lord Michelham, W. H. Pannell, 
W. R. W. Peel, Sir J. Benn, Sir J. MeDouyall, Sir Е. Mowatt, Evan 
Spicer, and Sidney Webb. 

Highways Committee. —G. Alexander, R. M. Beachcrott. A. S. Benn, 
F. Hall, Earl of Kerry, R. Н. Montgomery, P. E. Pilditch, W. B. 
Stewart, W. W, Thompson, Lord Н. Thynne, Sir J. W. Benn, 
1. Mitchell, Hy. Ward, D. S. Waterlow, aud H. J. Williams. 

Furliamentary Committee.—Lord. Chevlesmore, Sir R. M. Beach- 
croft, W. St. J. Brodrick, A. W. Claremont, E. Gray, W. R. Greene, 
Sir C. Kinloch Cooke, F. St, J. Morrow, W. R. W. Peel, R. A. 
Robinson, Colonel] Welby, E. E. Wild. A. A. Allen, M.P., Sir J. 
Denn, M.P., Sir E. Cornwall, M.P., T. McK. Wood, M.P., F. M. 
Cassel, and E. Smith. | 

Works Committee —E. H. Coumbe, W. Hunt, F. St. J. Morrow, 
1. ids W. W. Thompson, E. White, ҮҮ. Davies, E. Smith, and 
H. Ward. 


+ 


INTELLIGENCE. 


TELEGRAPH PATENTS. 


Mr. Justice Neville, sitting in the Chancery Division of the Court, 
de avered. judgment last week in the petition of Dr. Muirhead and 
Muirhead and Со. for revocation of the letters patent No. 1.434, 1899, 
granted to S. G. Brown for improvements in electric telegraph apparatus 
и. relation prin арай to the working of telegraph relays at the end of 
long submarine cables. The petitioners were. patentees and minu- 
facturers of telegraphic instruments known as siphon recorders ` and 
t, relays used by submarine cable companies, and they alleged that 
Mr. Brown s invention had been anticipated, and also was not a proper 
snb ect matter for letters patent, The anticipations more particularly 
red on were these of Varley and of Delany. Mr. Brown's invention 
had reference to the sending of signalling currents throngh long sub- 
n anne cables—aer., cables of over 1,000 miles in length. To send 
such currents electrically for long distances on land had been done for 
many vears, To do the same thing with short submarine cables had 
aiso proved an easy matter. But to do the same thing with long sub- 
marine cables had proved to be a matter of the greatest difficulty, and 
had teen a problem which inventors had been. endeavouring to solve 
for many years, and it was said that Mr. Brown's invention furnished 
a practieal solution of the problem, The apparatus described in his 
Seer was now being used and applied. to three-fourths of all 
the Tong submarine cables in the world, and he was in receipt. of 
revaltics exceeding £7,000 рег aunum. In. the. specification the 
f iowing claims were made for the apparatus: 1) A tongue, con- 
nected at one end of a relay eireuit and adapted to be moved by 
the arrival signalling currents, so as to make and break. eireuit 
Petween itself and a moving surface in the relay circuit for 
the purpose specified ; (2) a moving surface, connected at one 
end of a relay circuit and divided by insulating partitions into 
m~ tions for making and breaking circuit, with a tongue or tongues 
connected to the other end of the relay eirenit for the purpose 
spevitied ; (5. a receiving instrument, short-circuited through a closed 
circuit inductive coil for the purpose specified: (4) an inductive coil, 
having a closed magnetic circuit, and provided. with means for the 
Initial excitation of its core substantially as and tor. the purpose 
specined ; 5 a duplex. line, in whieh the sending current enters a 
closed renit inductive coil in the ‘bridge,’ which coil is adapted to 
мегечи the receiving instrument, and is provided with means 
for adjusting the bridge balance’ for the purpose specified : (6) a 
ciae circuit ductive coil, placed in the ‘fork of the bridge’ of a 
„apples line and in series with the receiving instrument for the purpose 
spouted; (7 apparatus constructed, arranged, and operating sub- 
stantially as described with reference to any of the examples illustrated 
hy the accompanying drawings for the purpose specified.” 

After à hearing extending over several days, during whieh tlie 
evidence of many experts was taken, 

His Lon, in a lengthy judgment, said it seemed to him that 
the petitioners’ witnesses had contused theoretical knowledge of elec- 
teal principles with the knowledge necessary for the practical 
wiaptation of electrical apparatus for a detinite and novel purpose. 
In his opinion, Browns specification disclosed an invention of novelty 
and merit. He dealt in detail with the objections which had been 
taken to the validity of the patent, and tinally came to the conclusion 
tiat the petitioners failed to establish any of their objections. He 
distaissed the p tition, with costs. 


LEGAL 


FITTINGS FOR ELECTRIC LIGHT INSTALLATIONS. 


Mr. Justice Parker had before him in the Chancery Division of the 
Court on Tuesday a petition asking the confirmation of the Court for 
a change in the memorandum of association of the company known as 
Fittings, Limited, which was formed in the year 1892 to supply fittings 
in connection with the installation of electric light and acetylene gas. 
Counsel Aid it had been found that people who went in for installa- 
tions like. to deal with a company that would supply them with all 
the materials necessary, and the proposed alterations would enable the 
con pany to supply all necessary “machinery, plant, engines, fittings, 
acd tangs for the production and supply or use of electric, gas, or oil 
1.2 t. or other illuminants.“ 

His Lord-hip sanctioned the petition. 


GREAT NORTHERN AND CITY RAILWAY. 


In the Chancery Division on Tuesday Mr. Justice Joyce heard an 
a ou by the North London. Railway Co. against the Great Northern 
Riu aN Co., which raised the question as to the proportion due to the 
рашы company in respect of through season tickets. 

Sir Robert FIN HA, K.C., for the plaintiff company, said that the 
sason tickets in respect of which the action arose were issued by the 
d: пал company, available over the plaintitts’ liue and the Metro- 
poten line, these two lines receiving 55 per cent. of the receipts and 
the Great Northern 45 per cent. The Great Northern had taken upon 
themarives to issue a ticket not only available over these two lines, 
byt also by the Great Northern and City Railway, known as the 

t Tus Defendant said that, this being a claim for money, it 
«Led be decided by arbitration. Plaiutills said that the tickets 
еш not be issued without reference to a minute agreed upon by tlie 
tiree cen janies in 1904. By it the“ Tube,“ having refused to join 
them. was expressly excluded from the arrangement. He submitted 
that defendants had no right to do what they did without negotiation, 
aid ie asked for a declaration in support of that view. 

Mr. Ci iei, К.С. for the defendants) said that all his Lordship 
has now to do was to consider whether the minute of 1904 had any- 
Ung at all to do with what was called the ‘‘three-route” ticket. 
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Whether defendants were justified in issuing the three route ticket or 
not was an entirely different joint. It could not be said that the 
Great Northern should pay the Tube proportion out of its own pocket 
ata cost of £10,000 4 year, but if plantis sueceeded that would be 
the result. 

The hearing was adjourned sine di, 


POSTMASTER-GENERAL v. NATIONAL TELEPHONE CO. 


Mr. Justice Swinſen Eady gave judgment on Wednesday in the 
Chancery Division on а point of law stated in a special ease in an 
action brought by the Postmaster. General against the National Tele- 
phone Co, (Кечее! Fi t March 15.. 

The Jepet siid that, in his opinion, the words in the Telegraph 
Act of 1869 ** solely for private use,” as applied. to commumeations 
made by telephone or telegrams, ** transmitted. by. telegraph. main- 
tained or used solely for private purposes, and relating tothe business 
or private atlairs of the owner thereof," meant solely for private use 
of the owner of the telegraph. — In order to fall within this exception 
to the Postmaster General's evelisive privilege, the communications 
must all. relate to. the business or private alfuirs of the same person, 
the owner of the wire, including his family and employ s, but 
where a telegraph was maintained for the mutual business or private 
affairs of two or more separate and independent persons or 
concerns, it was not within the exception. [f the argument of the 
defendants was well founded. that the words © private use " merely 
meant not open to use by the public, anv number of persons might be 
connected together by a so-called branch wire, and also by a private 
telephone exchange, so long only as none of the telephone was open to 
the use of the public, Such an interpretation of the Act would 
practically destroy the monopoly of the Postmaster-General, which it 
was the intention of the Act to confer, His Lordship answered. the 
first question in the special case in the athrmative, that the defendants 
were accountable for rovalties in respeet of all the classes of lines 
referred to in the first schedule of the special case —for example, а line 
between theatrical ticket agents and hotels, theatres, and stores, and 
à line between a steamship company and excursion and tourist agents, 


THE WAKEFIELD TRAMWAY RATING APPEAL. 


The action of the Wakefield and Distriet Light Railway Co. v. the 
Waketicld Corporation was argued on Monday in the Court of Appeal, 
before the Master of the Rolls, Lord Justice Vanghan Williams, and 
Lord Justice Buckley, on appeal by the Wakefield Corporation from a 
judgment of Justices Ridley, Darling, and A. T. Lawrence, sitting as 
a Divisional Court in the King’s Bench Division. The railway com- 
pany had appealed to the Divisional Court from a decision of the 
Waketield Justices against the railway company’s contention that 
their railway should be rated on only out iud of its nct annual 
value. 

Mr. Lrsu, K.C., representing the appellants, Said the electric 
tramways of the respondent company, which ran through Wakefield, 
and were connected with the Leeds tramways, were made under a 
provisional order, and the Corporation contended that respondents 
did not come within the exemption of the Public Health Act, 1875, 
Which allowed three-quarters from the district rate to a railway on 
land which was used only as a railway constructed under the powers 
of an Act of Parliament. The Corporation contended that this was 
really a tramway which traversed land used by the public, and, 
undoubtedly, derived as much benetit from the district rate as any 
other tramway, 

Their Lordships eventually adjourned the further hearing of the 
arguments until yesterday. 


ROBERTSON ELECTRIC LAMPS v. THE ROBSTONE 
ELECTRIC LAMP AND ILLUMINATING CO. 


An interim injunction was applied. for last week to restrain the 
defendants from selling any electric аар, or apparatus used in con- 
nection therewith, not being of the plaintitfs! manufacture, under the 
name of Robstone or any name comprising that word, or any other 
other name so closely resembling Robertson as to be likely to deceive 
the publie into the belief that the goods sold. by the defendants were 
the goods manufactured. or sold by the plaintitfs.. The detendants 
were а company incorporated for the purpose of selling electric lanips 
of a pattern lately discovered in Sweden oy Messrs. Stone and Robson, 
East India merchants, who, being desirous of giving their mames to 
the lamps without at the same time identifying them with their firm, 
had thought to obtain their object by pretixing to the name of the 
senior partner half of that of the junior, They maintained that no 
confusion with the name of the pluntills could possibly arise, the lamps 
being different in appearance, and the names placed on a different part 
from those of the plaintitfs, 

Mr. Justice SV IN TEN КАРУ said that on the material before him 
the case seemed to be one of suspicion, and it would be most von- 
venient to deal with it by an early trial. He therefore gave leave to 
set the action down at once for trial. 


AUDENSHAW URBAN DISTRICT COUNCIL v. MAN- 
CHESTER CORPORATION. 


An important action, in which the Corporation of Manchester were 
the defendants, was tried last. week at the Lancashire Comt of 
Chancery, sitting at. Manchester, betore Vice-Chancellor Leth Claire, 
The plintitffs were the Urban District Council of Andenshaw, and 
they claimed the specitic performance of an agreement made in March, 
1900, whereby the Corporation undertook, in pursuance of the obliza- 
tions imposed by it and by a provisional order, to supply electric 
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energy within the Audenshaw area. The plaintiffs also claimed 
daniages in addition to or in substitution for specitic performance. 

After ponis counsel opened the case, counsel for defendants 
submitted that this was a matter for the Board of Trade, and not for 
the Court. Even if it came toa question of damages for breach of 
agreement, the Audenshaw Council were not able to show any damage 
at all. The result of the inquiries of the Corporation had been that 
at the most only а revenue of about £200 a year could be found for 
electric lighting, and the cost, on the other hand, of providing it 
would be £13,000 or £15,000. 

Mr. S. L. PEARCE, chief engineer to the Manchester Electricity 
Committee, said the cost of the work would be roughly as stated by 
counsel. 

Mr. J. A Соокѕох, mains surveyor, said the district was a poor 
one for electricity purposes. A liberal estimate did not provide a 
revenue of more than £200 a year. His view was that there never 
would be a demand for electric lighting there. 

The VicE-CHANCELLOR, in giving judgment, said it was quite clear 
to his mind that the intention of the parties who entered into the 
agreement was that the Manchester Corporation should do everything 
which the Audenshaw Council might have done, or could wish to do, 
for the benetit of their district. It pointed to its being a clear 
stipulation of the agreement that the Manchester Corporation were to 
do their duty and supply whatever was required under the order. 
Under Section 17, Sub-section 1, the undertakers (the Manchester 
Corporation) were bound within a period of two years after the com- 
mencement of the order to lay down suitable and sufficient distribut- 
ing mains for the purpose of a general supply, and maintain the same. 
That was an absolute obligation on the part of the Corporation, and 
it was imposed upon them quite irrespective of there being any 
request by any number of inhabitants, and, as far as he could make 
out from the provisional order, an obligation they had to perform, 
whether it resulted in a profit or a lossto them. The Manchester Cor- 
poration had done absolutely nothing. They had not attempted 
to lay down any mains in any of the specified streets or in the 
district of the Audenshaw Council. The Council had now taken 
action to enforce the specific performance of the agreement of 1900. 
It was said in the first place by defendant's counsel that the Court 
had no jurisdiction to enforce a decree, because the remedies that were 
certified in the provisional order were for non-compliance and were 
remedies outside that Court or any other Court. The Audenshaw 
Council, in effect, suid, '* We have parted with our powers, we have 
precluded ourselves from getting a supply from other sources, and at 
the instigation of the Manchester Corporation we have opposed an 
Electrical Power Bill from which we might have got electric power 
that would have satisfied our obligations and carried them out." It 
seemed to him to be useless to tell him that the powers for the enforce- 
ment of an obligation under a provisional order did not extend to 
enforcing the contract which had been entered into between the Cor- 
poration and the Audenshaw Council. Then it was said he cculd not 
go further than make a declaration that the Manchester Corporation 
was in default, and that he had no power to order the Corporation to 
do what they had undertaken to do. Such an order was made in the 
Marconi ease, and it had been said where a public body or a railway 
conipany or a corporation or апу publie body obtained benetit for 
itself in the terms of doiug a certain work the Court had full power to 
make it carry out its full part of the bargain. The Manchester Corpora- 
tion were able to do what they had agreed to do, and they were only 
raising this question in order to avoid doing their duty under the 
contract. To compel the Corporation to lay down these maius, it was 
said, would be to impose upon them an expenditure of a sam of 
£15,000 or £16,000 of capital outlay, £250 for wages, and possibly 
another £250 for maintenance. He always understood that if a man 
had agreed to do a thing the fact that it was going to cost him a con- 
siderable sum to perform his obligation was no answer to the demand 
that he should do his duty. There wasa very strong answer to another 
point raised by the Corporation. If the Corporation had laid down 
these mains within the two years from the granting of the provisional 
order, they would have saved the diflerence in the price of copper 
between £70 per ton at that time and £120 per ton now, and if it 
was the proper remedy to put the undertaking back upon the Auden- 
shaw Council the result would be that that Council would have to buy 
copper at £120 a ton, where if they had carried out the work at first 
it would not have been over £70 per ton. The whole suggestion, it 
seemed to him, that the Corporation would be out of pocket had nothing 
to do with it. The Corporation existed for the purpose of carrying 
on, not nesessarily commercial undertakings for the benetit of the 
inhabitants, and if the Corporation had asked and consented to the 
Audenshaw Council being brought into their general scheme, they had 
thereby increased duties towards the residents and owners of property 
in Audenshaw that they could not get ont of. He was satisfied that 
the Court had power to make a declaration and to grant an injunction, 
and that the arm of the Court was long cnough to ensure that the 
order which it made was carried out. He proposed, therefore, to make 
a declaration that the Manchester Corporation was and had been in 
default under the agreement of March 21, 1900, and an order that 
they did within a period which would be discussed proceed with the 
work of specific performance of the agreement. The plaintiffs did not 
want an inquiry as to damages. The defendants must pay the costs. 

Counsel for Manchester said it would take at least six months to lay 
mains in the compulsory area. If the Corporation desired to carry the 
matter further, there would, he assumed, һе a stay. 

The VICE-CHANCELLOR assented. 


— — 


ASSESSMENT OF ELECTRICITY UNDERTAKINGS. 
The Coatbridge and Airdrie Electric Supply Co. appealed in the 
Court of Session, Edinburgh, against the decision of the provost, 
magistrates and councillors of the burgh to enter the appellants’ 


generating station, office, and cables within the burgh as of the yearly 
value of £1,579 as proposed by the assessor. The appellants con- 
tention was that the entry should be reduced to £131. The Court 
allowed certain deductions from the assessor's valuation, and asked 
counsel to adjust the figures. 

Lord Low said no question was raised with regard to certain steam- 
engines, but the appellants contended that the switchboards, gene- 
rators, and the like, and also the copper mains, were not heritages, 
and, therefore, did not fall to be assessed. All these things, with 
the exception of the mains, were in the building whieh was described 
as the generating station, and were either loose or so fixed that 
thev could be removed from their pore without necessitating 
removal of any part of the building. They, therefore, fell within 
the exception introduced by the Act of 1902, and were not lands and 
heritages for the purposes of valuation. The copper mains were in a 
ditterent position, and in his us Ye opinion they did not fall 
within the scope of the Act of 1902. It was not disputed that the 
pipes which contained the mains were lands and heritages, but it was 
argued that the mains were not part of the heritage, because they 
were loose in the pipes and could be withdrawn. His Lordship did 
not think that argument was sound. The pipes were not of апу 
utility apart from the cable which they conveyed, and he was of 
opinion that the copper mains fell to be valued as part of the lands 
and heritages. The next question was with regard to the deductions 
which should be made from the gross revenue for interest and for 
repairs and renewals of plant and machinery, and after careful con- 
sideration his Lurdship thought an allowance of 10 per cent. would 
fairly and adequately meet the requirements of the case. The cost 
of the mains, amounting to £5,000, would fall to be deducted, and 
the sum £2,246 expended upon the provisional order and licence could 
not be regarded as tenunt's capital. 

Lord Dun»as concurred. 


WORKMEN’S COMPENSATION. 


In the Exeter County Court A. G. H. Davis brought an action 
against the Exeter Corporation to recover £200 compensation for 
injuries received at the Corporation's electricity works. 

Counsel for plaintill said the claim was under the Employers’ 
Liability Act for damages by reason of injuries sustained owing to a 
defect in the condition of the plant connected with the electric works 
of the city at the Basin. It was necessary that the electric supply 
should be kept in full and uninterrupted force. The plaintiff was on 
the engineering staff at the works, and on Oct. 10 sustained an 
accident by which he lost the index finger of the right hand. Three 
pumping engines were used at the works. The accident was due to 
the piston or plunger of one of the Worthington engines. This piston 
was not fenced. Owing to the complicated construction of this 
machine, and the necessity of keeping the air out of the chamber, 
there was & very strong and urgent duty incumbent upon anyone 
working it to see that it was absolutely free from any grit, or to see 
if there was the slightest groove in it, because if there was such a 
groove that would convey air into the water chamber, and have a 
detrimental effect. It was in consequence of the plaintiff touching the 
plunger when he saw what he thought was a groove that le met with 
this accident. The piston in its ordinary working moved slowly to 
and fro. The defendant put his hand on the plunger, when, without 
any warning, its motion was suddenly accelerated, and it vibrated to 
and fro rapidly. The plaintiff's hand was drawn in and was injured, 
the permanent result being the loss of the foretinger of the right hand. 
It was a statutory duty of the Corporation to fence, and that failure 
to fence was a delect. 

His Honovr said plaintiff, as an engineer, must know the risk he 
was taking when he put his hand there. 

Counsel said if there was contributory negligence that was a good 
defence, but in this case the man had no alternative but to do some- 
thing. The machine had to be kept going, or the whole of the clec- 
tricity supply for the town would be stopped. He did what he, as an 
engineer, thought would be best for the Corporation. 

His Honour said the plaintitl's case rested on the ground that it 
was pot contributory negligence because what he did was in the interest 
of his employers, The answer to that was that it did not make the 
slightest difference. If а man, knowing the risk that he was going to 
take, took it, it was impossible to say it was in the interest of his 
employers if the employers were liable. 

Counsel for the defence contended that plaintiff was not a work- 
man, but a fully-qualitied engineer. His work was mainly super- 
intending, with occasional manual labour. He had since the accident 
obtained employment under the Government of India at a better 
salary than he obtained at Exeter. 

Mr. A. C. L. Back, M. I. M. E., of Plymouth, called for the defence, 
said. in reply to his Honour, that it was quite a reasonable thing for 
an engineer to put his fiuger on the plunger with the fence on. The 
Worthington pump was a standard pump, and there were thousands 
of them throughout the country. He had never seen such a pump 
guarded. Everyone would know that the place would be dangerous 
for the finger. The requirements of H.M. factory inspector were for 
the most part arbitrary. 

His Hoexovr held that the plaintiff voluntarily accepted the risk 
which resulted in the accident. He regretted he could not non-suit 
the plaintitf. 

Judgment was entered for the Corporation. 


Madras.—Thic traffic receipts for the fortnight ended March 5, as 
furnished by the Madras Electric Tramways (1904), Limited, are 
shown as Rs. 16,829, an increase of 21 per cent. on the corresponding 
period of 1900. The gross receipts from Jan. 1 (Hs.85,104) when 
compared with 1906 (Rs.75,642) show an increase of 9°9 per cent. 
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COMPANIES’ MEETINGS AND REPORTS. 


CITY OF LONDON ELECTRIC LIGHTING. 


The ordinary general meeting of the City of London Electric 
Lighting Co. was held last week, Mr. J. B. Braithwaite presiding. 

In moving the adoption of the report (Electrical Engineer, March 8), 
the ЄнНАЕМАХ said that, compared with some of the other London 
electric companies, the results of the past year were not unsatistactory, 
The reduction in profits only amounted to £613. There was а sinall 
decrease in receipts, hut against that they had an increase in expendi- 
ture of £1,001, making а net decrease of £1,614. Had it not been for 
the increase in rents, rates, and taxes, amounting to £2,508, instead 
ot a decrease in profits they would have had an increase of about £900. 
As to the question of rates, that was a matter over which the directors 
had no control, and all they could do was, when their quinquennial 
a ment came round, to try and get it fixed on as reasonable basis 
as they vould. There was a decrease in the receipts from publie light- 
ing and public supply by meter and miscellancous receipts of £2,310, 
while, on the other hand, there was an increase in. receipts by private 
supply amounting to £1,694. They had had to pay £274 for bankers’ 
Interest, owing to the high bank rate which prevailed during a portion 
of the year, but they had saved in management and special charges 
£482. The increase in the number of lamps for the year was fairly 
satisfactory. amounting to about 81,000. Up to date their number 
represented the equivalent of 923,000 8-c.p. lamps, so that in the 
ordinary course of things they might hope to pass the limit of 
1,000,000 during the current year. With regard. to the 
units sold, the Company had a very satisfactory record, for 
in spite of the fact that they had lost the supply they had 
been giving to the London County Council for their tram- 
wavs, they had made up the whole of that loss and 706,000 
umts in addition, so that really their own customers. apart. from 
the London County Council, which was quite a temporary allair, had 
taken nearly two million units more than they did last year, or au 
increase of 10 рег cent. They had put the usual amount of £45,000 
to depreciation aceount, which had been used for the development of 
the business instead of issuing further capital, and that had proved 
satisfactory from every e They had charged aguinst the 
prohits of the year the whole of the parliamentary costs incurred 
during the past year, amounting to £2,704. The London County 
Council were bringing in their Bill again before Parliament, and tlie 
various electric supply companies had managed to get together for the 
purpose of promoting in this session a joint Bill to oppose the London 
County Council, which Bill he hoped would receive the support of 
Parliament. It had been stated in a certain section of the Press that 
an electric trust was about to be formed. Such а rumour, he pointed 
out, was absolutely without foundation, The demand for motor power 
as stated by the London County Council had been greatly exaggerated, 
and when the proper time came the various clectric lighting companies 
would be prepared to give figures in support of their contention. 
There were about 25 electric lighting companies in London, and under 
the provisional orders held by them they were not allowed to supply 
electricity outside their own areas. Parliament had been disposed to 
weve powers to these various companies for supplying electricity in 
Lorden, aud in his opinion it would not be fair to give that power to 
4 new company. There was between £15,000,000 and 216. 000, 000 
invested in the electric supply of London, and the combined output 
was about 150 million units. 

Mr. F. W. REYNoLDs seconded the motion, which was unanimously 
a, reed to. 


WORCESTER TRAMW AYS. 


The fifth ordinary general meeting of the Worcester Electric Tram- 
wav Co. was held last week at the registered otlices, Donington House, 
Norfolk-street, Strand, London. 

Mr. H. S. Day, chairman, in moving the adoption of the report 
and statement of accounts (Alectrical Engineer, March 8), said the 
small amount that had been added to the capital expenditure (£762) 
was duc to the cost of the extension in the Malvern-road, a distance of 
aut 220 vards. So far they had received very little benefit fron 
this extension, but during the coming summer they anticipated that 
they would. secure a profitable return. There had been placed to the 
depreciation account £1,500, as against £1,240 in 1905, but there was 
this to be stated, the increase had been expended on the improvement 
ot lines instead of extracting from the capital account. The sum 
carried forward was considerably less than in 1905, but there had 
been a greater expenditure in the maintenance of the lines. With 
respect to the profit and loss account there was a drop of £100 iu 
myard to profits, and against this there was a saving in administra- 
tion expenses of nearly £200, with the result that the actual working 
account was £91 less on the year compared with 1905. The powers 
that had been granted them to extend certain lines had. been 
abandoned, because by retention the local authority could enforce a 
pertormance that would not result in protit to the Company. 

Mr. T. Bower seconded the motion, which was adopted. 

A dividend of 5 per cent. on the ordinary shares was declared. 


ROTHESAY TRAMWAYS. 


The ordinary general meeting of the Rothesay Tramways Co. was 
held on Tuesday at Donington House, Norfolk-street, W.C. 

Mr. A. C. Mikes, who presided, said sundry creditors had increased 
by £3,600, of which a great proportion was due to the British Electric 
Traction Co, on account of work done at Ettrick Bay. The result of 
the years work was that a profit of £2,738 had been earned. The 
amount of capital employed in the undertaking was £141,250, less 
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the amount set aside for depreciation of £2,750, while the gross protit 
earned was £5,468, which represented a return of neatly 6 per cent. 
The directors proposed to place to depreciation and reserve fund 
£1,250 and to ү are a dividend of 2 per cent., which would absorb 
£1,277 and leave £325 to be carried forward. 

The report was unanimously adopted. 


SMITHFIELD MARKETS ELECTRIC SUPPLY. 


The adjourned ordinary general meeting of the Smithticld Markets 
Electric Supply Co. was to have been held last Friday at the otlices, 
Charterhouse-street, E.C., following upon the unanimous rejection 
of the directors’ report and accounts by the shareholders at the 
gencral meeting held on Feb. 15, when an agreement was afterwards 
arrived at to udjourn matters until March 15, and that in the mean- 
time the Board should confer with a small committee of shareholders 
then appointed on the position of the Compauy and its relations with 
the Corporation of the City of London in regard. to a renewal of the 
Company's contract which expires in 1915. It appears, however, that 
the committee have not yet completed its labours, and, therefore, the 
meeting stands further adjourned until a date yet to be fixed. 


METROPOLITAN ELECTRIC SUPPLY. 


The ordinary general meeting of the Metropolitan Electric Supply 
Co. was held last werk. Mr. W. Harrison Cripps presided. 

In moving the adoption of the report (A/cctrwal Engineer, March 8“, 
the CHAIRMAN stated that the capital expenditure, which at the end 
of 1905 amounted to £1,696,000, had now reached a total of 
£1,802,000, being an increase during the year of £106,000, which 
increase had chielly been spent in. the Company's area at Paddington 
in altering the system from high to low tension. Towards meeting 
that expenditure a certain amount of money had been realised from 
the sale of securities representing the repayment of capital which was 
formerly invested in the Marvlebone business, During the year the 
gross revenue amounted to £176,000, as against £269,000 for 1905, a 
decrease of £93,000, while the working expenses for the previous year 
amounted to £109.000, and for the vear under review to £83,000, a 
decrease of £26,000. The gross protits amounted to £93,000, and 
this, with the balance brought forward and other receipts, made a 
total of £107,000 to deal with. From this the directors proposed. to 
lace £20,000 to the reserve and depreciation fund, aud, after deduct 
ing debenture interest and dividend on preference shares and interest 
on loans, there remained £46,000, to which they proposed to 
add £35,000 out of the special fund for equalising dividends, 
thus raising the amount at their disposal for dividends to £81,000. 
During 1906 the number of lamps put on amounted to 77,500—a 
larger number than had been added in any previous year, and this 
satisfactory increase still continued. The directors believed that the 
chief explanation why, with the 12 per cent. of added lambs, the 
year's revenue remained stationary was to be found in the atmospheric 
conditions of 1906, when the brighter weather exceeded the averaye, 
a condition that айестей all the London companies, Last year they, 
in conjunction with other London companies, were put to great ex pense 
in maintaining their position against the London County Council. 
The Bill which the London County Council brought in was not passed, 
but this vear they had brought in another Bill very much on the same 
lines, and the London companies had united again to take all possible 
measures against it. Their Company had joined with other com- 
panies in introducing a Bill, which, if successful, would enable the 
companies to link up their stations. 

Sir JAMES PENDER seconded the motion, which was unanimously 


adopted. 


BRITISH INSULATED AND HELSBY CABLES. 


The annual meeting of the British Insulated and Helsby Cables 
was held at Liverpool on the 18th inst., Mr. E. K. Muspratt, chair- 
man of the Company, presiding. 

The CHAIRMAN, in moving the adoption of the report and statement 
of accounts (Electrical Engineer, March 15), said the profit for the 
year was £197,112, as compared with £133,902 in the previous year, 
a result the more satisfactory as it had been brought about by ordinary 
trading. The sum of £22,000 had been written off freehold and 
leasehold property, plant and machinery, etc., being the same amount 
as in the previous year. A further £8,500 had been written off to 
special reserve account, and the usual amount of £5,000 had been 
transferred to debenture stock redemption account, which fund now 
stood at £25,000. This completed the provision necessary to pav the 
premium on the debentures when redeemed, and. therefore, it would 
not be necessary to make any further provision under this heading. 
The past year's results being so good, the directors thought it wise to 
take the opportunity of writing down the sum in the balance-sheet 
against patents and goodwill from £246,072 to £150,000, which 


had been done by taking £70,000 from the reserve account 
and £26,672 out of the years profits. After p 
those sums and having paid the debenture interest an 


preference dividend, as well as the interim dividend on ordinary 
shares, there remained for distribution £69,632. Out of this 
the directors now recommended a further dividend on the ordinary 
shares of 4 per cent., making with the interim dividend 8 per cent. 
for the year and a bonus of 2 per cent. After making provision for 
directors’ remuneration, there remained a balance of £56 715 to be 
carried forward, as compared with £10 439 brought forward from last 
year. The capital expenditure increased during the year to £21,168, 
to provide new machinery, ete., with the view of extending the 
Company's operations, and this expenditure was more than met by the 
amount of depreciation provided. The increase in the amount carried 
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forward since 1902 was £34,000, all out of protits, The amount 
standing to stocks and work in progress, £343,342, showed a consider- 
able increase over last year, due to the enhanced eost of raw material, 
4 : үу. IM : Q А 1 ye Кане. 
principally copper aud lead. The Electric Supply Со, of Victoria 


was now making prefits, and the directors thought it desir- 
able to treat it as an ordinary creditor of the Company, Invest- 


ments now stood at £485,849, as against £463,348 last year. 
Nearly all this was invested in the Midland Electric Corporation for 
Power Distribution, and the Electric Supply Co. of Victoria. They 
eontin ied. to do a satisfaetorv business with all their customers, 
including the great corporations and Government departments, 
He thought it right to mention that the satistaetory increase in profit 
shown hy the Company's trading account lad been iu no way connected 
with the result of speculations in raw materials, The Company 
to-day was on a wider and sounder basis than ever it had been, owing 
to the policy of year hy year widening the base of its operations. For 
the first time since the amalgamation, Clause. 89 of the articles of 
association had become operative, and under it £2,919 was due to the 
directors as a consequence of the larger profits which had been made, 
Notwithstanding that this clause had always been in the articles, the 
Board did not approve of the principle involved, and intended to lay 
before the shareholders at special meetings a proposal to amend the 
articles so as to relinquish in the future the additional remuneration 
as provided, and to substitute an increase in the annual fees of £200 
to cach ordinary director, aud £250 to the chairman. On the whole, 
he thought the report was very satisfactory. 

Mr. J. S. HAHN BANNER, M.P., seconded. the motion, which 
was carried unanimously. 

A motion for the payment of dividend and bonus as proposed was 
carried. 


SALISBURY ELECTRIC LIGHT. 


The anunal general meeting of the shareholders of the Salisbury 
Electric Light and Supply Co. was held last week, Mr. W. M. 
Hammick, the chairman of the directors, presiding. 

The directors’ report stated that the Company continucd to make 
progress. During the year the number of consumers had increased 
from 938 with 30,217 lamps connected to 983 with 31,769 lamps con- 
nected. The generating plant had been sufficient to meet the output, 
and the whole of the plant was in thorough working order and capable 
of dealing with a considerably increased demand. Twenty-two deben- 
tures of £100 cach had been issued during the year, making the total 
debenture issue £31,900. The share capital remained at £35,000. 
The profit on the year's working, including £182. 10s. 3d. brought 
forward from last account, amounted to 28, 136. 1s. 5d., and, alter 
paying £1,526. 16s. 5d. interest on debentures and temporary loans, 
an interim dividend at the rate of 4 per cent. for the half-year, 
amounting to £700, and writing off £125 from exhibition account, 
there remained a balance of £2,784. 5s. to be dealt with. The 
directors recommended that a further dividend at the rate of 7 per 
cent. for the half-year should be paid, making, with the interim 
dividend, 54 per cent. for the year, and that £1,500 should һе 
carried to reserve, leaving £59. 5s. to be carried forward to next 
account. 

The CHAIRMAN, in moving the adoption of the report, said that 
they night congratulate themselves on the trade done. 

Mr. I. E. GRIPPER seconded the resolution, which was unani- 
mously agreed to. 


MANSFIELD TRAMWAYS. 


The annual meeting of the Mansfield and District Tramways Co. 
was held last week, the chairman of the Company, Mr. Alfred. R. 
Holland, presiding. 

The CHAIRMAN remarked that as that was a statutory meeting, 
there was no account of their trading and no balance-sheet to lay 
before the shareholders. The present Company had only been in 
possession of the line for some 25 months, but accounts would be laid 
before them in due course. He referred to the price of current, and 


suggested that every possible effort should be made to induce the. 


Mansfield Corporation to reconsider the price which was being charged. 
They were paying 14d. per Board of Trade unit, whieh was more than 
a number of tramway companies which were not as important as 
Mansfield. Not very far from there had been concluded a contract for 
the supply of current at 1d. per Board of Trade unit, and he trusted 
it о be possible for that. important question to be reconsidered by 
the Town Council. Even the reduced price (14d.) only came iuto 
operation after 200,000 units had been taken. He moved the adoption 
of the statutory report, which was carried after some discussion. 


TYNEMOUTH AND DISTRICT ELECTRIC TRACTION. 


The seventeenth ordinary general meeting of the Tynemouth and 
District Electric Traction Co. was held on Tuesday at the offices, 
Donington IIouse, Norfolk-street, Strand, W. C., Mr. W. L. Madgen, 
the chairman, presiding. 

In moving the adoption of the report (Electrical Engineer, March 15), 
the CHAIRMAN said the accounts showed a substantial net improve- 
ment as compared with the accounts of the previous year. They had, 
by careful adjustment of the services to the real requirements of the 
public in the distriet, succeeded in reducing the expenditure by no less 
a sum than £987 for the year. The undertaking continued to be 
affected by the electrification of the Newcastle and Tynemouth section 
of the North-Eastern Railway, which had resulted in an’ improved 
service, but the etleet was not so marked as it had been, and the 
directors thought that while this was temporarily alfeeting the receipts 
in the long run it would not prove of any луш. tothe Company, 
because it would bring an increased number of visitors into Tyne- 


mouth, who would when there patronise their line. He con- 
sidered that they were unfairly handicapped in the price which 
they had to pay to the municipality for current. They were giving an 
exeelleut. service in the town, but notwithstanding this, were charged 
a sum for current whieh was higher than that charged to the Tyneside 
tramways, Which take relatively a much smaller amount of current 
from the Corporation, They had opened. friendly negotiations with 
the Corporation with a view to getting these conditions put upon à 
more equitable basis, The dividends recommended: were 5 per cent. 
on the eumnlative preference shares and 4 per ernt. per annum on the 
ordinary shares, an increase of } per cent. 

Vr. J. II. o NSN seconded the resolution, whieh was carried 
nunanimously. 


CORK ELECTRIC TRAMWAYS AND LIGHTING. 


The report of the Cork Electric Tramways and Lighting Со, for 
1906. to be presented at the meeting on 27th inst., states that the 
receipts were £49,410 aud expenses £30,080. Adding the balance 
brought forward, £996, and deducting interest on debentures, £4,528, 
there is £15,796. Of this £5,821 was paid on July 1 and Jau. 1 for 
the half-vearly dividends on the 5 per cent. cumulative preference 
shares, £2,500 is added to reserve for depreciation, £1,022 is written 
off, and the directors recommend that the balance should be disposed 
of as follows: 5 per cent, dividend on the ordinary shares, and £702 
to revenue new aeeount. 


ISLE OF WIGHT ELECTRIC LIGHT AND POWER. 


The report of the Isle of Wight Electric Light and Power Co, for 
1906 shows that further progress has been made during the past year. 
The result of the year's trading. including a balance of £214 brought 
forward. from last year, shows a profit: of £9,715. After paying 
interest on debentures and. loans (£5,178) and dividend on the prefer- 
ence shares (£2,500), there remains a balance of £2,037. The 
directors propose that a dividend at the rate of 14 per cent. per annum 
he paid on the ordinary shares, which will absorb £1,500. that £400 
be placed to a reserve fund for renewal of plant, leaving a balance of 
£136 to be carried forward. 


SOUTH LONDON ELECTRIC SUPPLY. 


The report. of the South London Electric Supply Corporation for 
1906 states that the total receipts for the year amounted to £50,704 
and the expenditure to £32,066, leaving, together with the amount 
brought forward, £27,679 available for distribution. After setting 
aside £12,000 for depreciation, preliminary, and other expenses, an 
providing for interest accrued, there remains a sum of £13,555 to be 
carried to general balance-sheet. The Board recommend a dividend 
at the rate of 5 per cent. per annum on the ordinary shares, carrying 
forward a balance of £3,805. At the end of 1906 there were con- 
nected to the Company's mains the equivalent of 144,622 8-с. p. lamps, 
showing the substantial increase for the year of 24,210 lamps, or the 
largest in any one year in the Company's history. In addition appli- 
cations are in hand for a further 5,000 lamps. The cost per unit sold 
is again the lowest of all the London supply companies. The 5 per 
cent. debenture bonds amounting to £50,000 which were placed. in 
January, 1904, fall due for repayment on April 1 nest, and in view of 
the high market rates prevailing the Board have made temporary 
arrangements for their repayment on that date, pending a fresh issue 
later in the year, full particulars of which will be submitted in due 
course, This Company has agreed to join all the other London 
electric supply companies in promoting in the present session of 
Parliament a Bill to empower them to associate for the purpose of 
mutual assistance and for the supply of energy in bulk, The 
temporary contract. with the London County Council. terminated in 
July last, which, although originally made for a period of only 
18 months, benefited the company for over three years. The borough 
of Lambeth’s appeal against the decision of Mr. Justice Bigham in the 
King's Bench Division in favour of the Company came before the 
Court of Appeal at the end of last month, and was upheld. The 
directors have since determined, in accordance with the strong 
opinion of their legal advisers, to appeal to the House of Lords. 


GREENOCK AND PORT GLASGOW TRAMWAYS. 


The report of the Greenock and Port Glasgow Tramways Co. for the 
year 1906, to he presented at the mecting on 25th inst., states that 
the outlay on the electrical construction account. during the year 
amounted to £4,746, making the total expenditure thereon to 
Dec. 31 last £193,124. The total revenue for the year amounted 
to £34,998, and the expenditure to £26,408, which sum includes 
interest, aniounts payable to corporations, cost of repairs and 
maintenance, and a provision of £2,250 for depreciation and 
renewals, leaving a profit of £8,589. То this has to be added 
£216 brought forward, making a total of £8,866. The directors 
reconmuend as follows: for the reserve (sinking) fund, £1,780 ; 
dividend at the rate of 5 per cent. per annum on the preference 
shares, £3,500 ; dividend at the rate of 5 per cent. per annum on 
the ordinary shares, £3,450 ; balance to be carried forward, £136. 
The reserve (sinking) fund will then stand at £9,449. The general 
strike of shipyard workers on the Clyde during October and November 
had a serious effect on the year’s revenue, The arrangement with the 
Greenock Corporation under whi:h the local authority took over the 
Company's obligation to maintain the portion of the roads on which 
the tramways are laid having led to considerable friction, which 
threatened to become acute, has been cancelled, Extensive renewals 
and improvements have been made in the permanent way during 1906, 


and of the total cost £5,590 lius been charged to the depreciation and 
mnewals fund. 


— — 


SUNDERLAND DISTRICT ELECTRIC TRAMWAYS. 


The report of the Sunderland District Electric Tramways states that 
te sceounts show a period of operation of the tramways from June 10, 
1905, te Oct. 31, 1906, of which term the last five months represented 
operation under more or Jess normal conditions, the earlier part of the 
peres being hampered by the ditlieulties of construction —the system 
not having got into full working order. The Company's operating 
pront was 27.175, te which must be added. the proportion of royalties 
for three qionths, amounting to £289. The receipts for the six 
months ended Dee. 31, 1906, show an increase of £3,143 over 
{һе corresponding: period of the previous. year. The directors 
have new completed the arrangements. for disposing of their 
rizhts to supply power in the area covered by their order to the 
Durham Colheries Electric Power Co. Under the arrangement this 
compan receives a fixed royalty of £1,000 per annum, commencing 
fren Aue. 1, 1906, and a further rovalty on electricity supplied to 
p other. than the Sunderland. District Electric Tramways, 

touted, A further arrangement has been. entered into under which 
the Durham Co. undertakes to supply this company with power 
requisite for the operation of this company's tramwax's at a fived rate. 
The Board is pleased to announce that Mr. C. S. Cockburn (deputy 
chairman of the Lancashire, Derbyshire, and East Coast Railway, has 
consented to join the Board as chairman. Owing to ill-health Sir 
Киеу Lord (the chairman) retired from the Board, and the directors 
have elected the Hon. Reginald Parker and Mr. A. U. Greer to seats 
on the Board. 


HUELVA GAS AND ELECTRICITY. 


The report of the Huelva Gas and Electricity Co. for the year ended 
I». 31. 1906, states that the net profit. for the year has amounted. to 
& 3.088, to which has been added the balance brought forward, £181, 
making 45.269. The directors recommend a dividend of 4 per cent., 
free of income tax, and that the following amounts be written off: 
works, plant, ete., £600; electric light, £300 ; meters on hire, £200 ; 
and that there be provided for new retort settings £850, leaving a 
balance of £319 to be carried forward, subject. to directors’ and 
auditors’ fees, The capital outlay during the year has been £661. 
Tue Harbour Trust ot Huelva has advertised for tenders to supply 
тену to their cranes and lights on the town pier, and the directors 
have resolved to lodge an offer, although its acceptance will involve a 
considerable increase to the existing plant. To raise the necessary 
funds they propose to ask power to issue £25,000 5, per cent. deben- 
ture stock, to be utilised to the extent of £10,000 in replacing the 
existing 5 per cent. debenture stock, and steps are being taken accord- 
пзу. The holders of the £10,000 5 per cent. debenture stock have 
been consulted, and practically all of them are willing to accept new 
stock in lieu of the old, and to subscribe for additional amounts. An 
oppertunity will be given. to the shareholders to assist in raising the 
additional funds and working capital required by taking np this 
detenture issue, The amount. required meantime is estimated at 
£10.000, ot which there has been promised £4,200, leaving still to be 
талеп ip £5,800. 


— 


HASTINGS AND DISTRICT ELECTRIC TRAMWAYS. 


Th report of. the Hastings and District. Electric Tramways Co, for 
1&0. te be submitted to the meeting on the 22nd inst., states that 
the reventie account of the Hastings Tramways Co. shows a credit 
balance of £14,853. This amount has been handed over by way of 
dividi ud on the shares, whieh аге all owned by the Hastings and 
Distnet Electric Tramways Co. As а result, the revenue account of 
thas Company shows receipts amounting to £15,039, and after charg- 
ing the working costs not included. in. the accounts of the [Tastings 
Tramways Co, and paving debenture interest, there remains a credit 
bastance of £7,026. To this must be adde! £1,707 brought forward 
from the 1905 accounts, or a total of £8,733, from which a payment 
of £3,000, being at the rate of рег cent. per annum on the preference 
shares, Was made on Aug. 25 last, and it is new proposed to pav a 
further sum of £5.000, being at the rate of 5 percent. per annum, 
making A percent. tor the vear 1906, and te cary forward £7533. In 
the opinion of the Board this result must be considered. satistietory 
having regard to the facet that only a portion of the system has been 
wethed. At the meeting of the Company held in June last, the 
shareholders were informed that the line from Bo Peep to Вехи had 
tet bon opened until April 9, 1808. The scetions in London-read 
iid to Rewhurst. or Cooden as it is now called. tollowed on July 28, 
Fut the font line contributed nothing during the year, Under these 
cireunistances the receipts, amounting to 257.720 Irem 6,277.941 


I. ee, Wath a nnleage qun ol 1,870,932, have proved the 
бараи» of the system. No putiedlars are viven in the 


nuts as to the recapts per car iile. or the proportion of 
беи» o to receipts, 


— ш. 


FOLKESTONE ELECTRICITY SUPPLY. 


The tepat of the Folkestone Electricity Supply Co. for 1906, to be 
pr ntsdb to the mecting at Folkestone on the 28th inst., states that 
up to Pe, 51, 1305, the equivalent of 76,957 8 с.р. lamps was being 
арр waist up to Dee. 31, 1906, the equivalent of 86,87! 8.c. p. 
ane wa» beng supplied. There is a profit on revenue account of 
£16 555. which. with the sum of £166 brought forward, and alter 
A „ing for interest on debentare stock, dividend on preterenec shares 
and Зарю charges, ete, and carrying £2,000 to depreciation. fund, 
ei. - a net balance for distribution, after allowing for the interim 
di- at the vate of 4 per cent. per annum already paid, of £2,056. 
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The directors recommend a dividend at the rate of 7 per cent. less 
income tax making 5) per cent. for the year), leaving a balance of 
£306 to carry forward. As a result of the Company's appeal azainst 
the rating assessment a substantial reduction was obtained ott the 
Increased assessnents made on the Company in the various. districts. 
The ваш of £222 is credited to profit and loss account, being a Yetund 
in respeet of rates due for the vear 1905, calenlated on the increase | 
assessment, and which had been paid under protest. A further issue 
of £15,000 44 per cent. debenture stock has been made during: the 
year at 2 percent. preminm-—-the amonnt of premium received less the 
expenses on. the issue has been credited to a debenture premium 
reserve fund. The Bill promoted by the Company last. year in con- 
nection with the supply of energy to the borough. of Hythe and the 
urban district of Sandgate has passed into law under the tithe of The 
Folkestone and District. Electricity Supply Act, 1906." 


NEW COMPANIES REGISTERED. 


Variable Electric Lamp Syndicate. Hegistered. March 12. 
Capital, £7,500 in £1 shares. As title. No initial publie issue. 
Registered without articles. 


Kuang (Selangor) Rubber Co.— Registered March 7. Capital, 
£20.000 in £1 shares. Object: to adopt an agreement with W. de 
Leighton Brooke for the purchase of 1.000 acres of land near the forest 
reserve on the Kuang Penghalan Kundang road, in the district of Ulu 
Selangor, State of Selangor. No initial publie issne. Registered 
ofliee: 324, Brown-strect, Manchester. 


North-East London Construction Co, Limited.—Hl.vistered 
March 14. Capital, £50 000 in £1 shares. Objects: to adopt an 
agreement with the North-East London Railway Co. ; to constrict, 
equip, and work the railways authorised by the North-East London 
Railway Act. 1905; to contract for the construction and equipment of 
any other railways, light railways. tramways, and the like; to carry 
on business as electricians and engineers, ete. No initial public issue. 


Simmonds and Co. Limited.—Hevistered March 1. Capital, 
£3,000 in £1 shares (2.500 preference), Objects: to acquire the 
business carried on at Hastings as Tamer, Simmonds, and Co.;: to 
accept a proposal in writing made by E. Tapner, and to carry on the 
business of undertakers, house decorators, sanitary and electrical 
engineers, zgastitters, house, land, and estate agents, contractors, ete. 
No initial public issue. Registered office: 205. Queen «road, 
Hastings. 


Leeds Electric Co., Limited.—Revistered Feb. 26. Capital, 
£10,000 in £1 shares. Objects: to acquire the business of electric 
manufacturers and = merchants carried on by the Bryant Trading 
Syndicate at 1, Oxford-place and 14, Park Cross-street, Leeds, and 
to carry on the business of electrical telegraph, telephone, and 
general engineers, fitters, contractors, eablemakers manufacturers of 
motors, generators, aud accumulators, suppliers of electricity. ete. 
No initial public issue. 

Air Gas, Limited. Registered March 6. Capital, £25.000 in £1 
shares. Objects: to adopt an agreement with the Patent Appliances 
Syndicate. and to carry on in Great. Britain or elsewhere the business 
of Zis, electrical, and mechanical engineers, manufacturers of and 
dealers. in gasmaking, electrical, and other machinery, manufacturers 
and suppliers of gas for illuminating, heating, motive power. and other 
purposes, ete, No initial publie issue. Registered otlice: 15, George- 
street, Mansion House, Е.С, 


Liens Registered. 


British United Engineering Co., Limited (London, W.C.).— 
Lien registered March 7 for £400 6 per cent. debentures, part of £10.000. 


Amount previously issued, £1,800. No trustees, Secured. by a 
Noating charge on the assets. 
Weldite, Limited (Founders, Manchester) — Particulars of 


£5,000 debentures, created by resolution of Feb. 22, 1907, have been 
filed pursuant to Section 14/4) of the Companies! Act, 1900. Property 
charged : the company’s undertaking and property, present aud future, 
including unealled capital. No trustees, 

Madras Electric Tramways (1904), Limited.—4A trust deed, 
dated Feb, 28, 1907 ‘svpplemental to deeds dated March 18. 1904, 
and Jnly 20. 1906) to secure £11,000 5 per cent. mortgage debenture 
stock has been registered. Property charged : the company’s under. 
taking and property, present and future, including uncalled capital. 
Trustees: Anglo-American Debenture Corporation, 20, Birchin lane, 
Е.С. 

Electrolytic Alkali Co, Limited (Middlewich), — Issue) on 
March 4 of £1,000 44 per cent. debentures, part of series. created 
July 9. 1904, to secure £50,000, charged on the company s under tak- 
ing and property, including uncalled capital, Trustees: Liverpool 
Mortgage Insurance Co., 6. Castle-street, Liverpool, Total amount 
previously issued of same series £27,250. 

Newcastle-upon-Tyne Electric Supply Co., Limited. Lien 
registered March 11 tor £58,000 44 per cent. second mortgage deben- 
tures, part of £250,000. Amount previously issued. 2127.500. No 
trustees, Secured by à second charge ou the whole of the undertaking 
and all the property and assets, present and future. including the 
uncalled capital, subject. to £250,000 4 per cent. first mortgage 
debentures, 

Buenos Ayres Electric Tramways Co. (1901), Limited. — Au 
acknowledgment of indebtedness under seal, dated. Marchi 7, 1907, to 
secure à further £1,600 second or © B| debenture stuck, suppremental 
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to a trust deed dated March 30, 1906, making, with £50,000 already 
covered by such deed, £51,600 out of a total authorised sum of 
£100,000 second debenture stock, has been registered. Property 
charged (as a second mortgage): tramway concessions. freehold land, 
and the company's undertaking and other property. present and 
future, including uncalled capital. Trustees: W. Greenwell, 2, Finch- 
lane, E.C., and F. C. Tiarks, 145, Leadenhall-street, E.C. 


APPOINTMENTS VACANT. 


Assistant Lecturer in Physics and Electrical Engineering, 
Battersea Polytechnic. Commencing salary, £180. See advertisement 
in last issue. 

Electrical Engineer, Clacton Urban District Council. Salary, 
£150 per annum, rising to £2C0 per annum. Applications to the 
Clerk by March 27. See advertisement in last issue. 

Chief Assistant Electrical Engineer, Battersea Borough Council. 
Salary, £200 per annum. Forms of application may be obtained of 
Mr. W. Marcus Wilkins, town clerk, Town Hall, Battersea. Applica- 
tion by 12 noon on March 26. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Sydney (N.8.W.)—The Postmaster-General invites tenders for 


telephone material. Tenders by April 29. 

Mossley.—Tenders are invited for an electric lighting scheme for 
the parish church. Offers to be sent to the Vicar. 

Liege.—The Municipality invite tenders for the installation and 
working of electric power supply. Tenders by March 30. 

Melbourne (Australia).—The Postmaster-General’s Department 
invites tenders for telephone switchboard. Tenders by May 7. 

Derby.—Tenders are invited for switchboard panels for the elec- 
tricity department. Tenders to the Town Clerk by March 25. 

Salford.—The Corporation invite tenders for the supply of cast- 
iron pipes for the electricity department. Tenders by March 25. 


Bolton.—The Electricity Committee of the Corporation invite 
tenders for one 1,500-kw. three-phase alternator. Tenders by March 28. 
See advertisement. 

Bristol —Tenders are invited for are lamp carbons, D.C. motors 
and starters for hiring, and joint and junction boxes. Tenders by 
April 9. See advertisement. 

Auckland (N. Z.. —The Municipality invite tenders for underground 
and overhead electric transmission cables. Particulars from the Acting 
Town Clerk. Tenders by April 9. 

Witney (Oxfordshire).—The Witney Electrical Supply Co. invite 
tenders for a dynamo, gas-enyine, and suction plant. Particulars from 
the Secretary. Tenders by April 2. 

Bukarest.—The Post and Telegraph Department invite tenders for 
the supply of 2,000 Leclanché cells. Tenders by March 29. Also for 
annual supplies. Tenders by March 31. 

Glasgow.—-The Corporation invite tenders for the supply and erec- 
tion of steam turbo-alternators with condensing plant. Tenders to 
the Town Clerk by 10 a.m. on March 25. 

Islington.—Tenders are invited for the annual supply of alternat- 
ing-current induction motor meters. Tenders to the Town Clerk by 
April 4. See advertisement in last issue. 

Sheffleld.—Tenders invited hy the Corporation for alternating- 
current regulators. Particulars fron; Electrical Engineer, Electricity 
Supply Department. Tenders by March 25. 

Bolton.—The Electricity Committee invite tenders for one 2,000-h. p. 
steam-engine complete. Tenders to the Chairman of the Electricity 
Committee by March 28. See advertisement. 

Cheltenham.—The Electricity Committee invite tenders for a 
1,000-kw.  turbo-generator, electrically-driven surface-condensing 
plant. Tenders to the Town Clerk by March 22. 

Edinburgh.—The Corporation invite tenders for the supply of 
stores and materials for the electricity department. Tenders by 
April 8. Full particulars in advertisement columns. 

Prestwich.—The Guardians invite tenders for the supply of gene 
rating plant, lifts, bells, and telephones, ete. Tenders to the Union 
Offices, Cheetham Hill-road, Manchester, by April 4. 

Derby.—The Corporation invite tenders for the supply and erection 
at the new electric power station of (1) mild-steel steam-piping ; (2) 
cast-iron piping. Tenders to the Town Clerk by March 25. 

Orviles (Spain)—The Municipality invite offers for the electric 
lighting of the town and its lease for ten years.  Particulars from the 
Ayuntomiento Constitucional, Madrid. Tenders by March 26. 

Dundee.—The Tramways Committee invite tenders for the supply 
of stores for one year from May 16, 1907. Particulars from Mr. Peter 
Fisher, general manager. Tenders to the Town Clerk by March 25. 

Ipswich.—The Electric Supply and Tramways Departments invite 
tenders for the supply of stores required for 12 months commencing 
April 1. Particulars from Mr. F. Ayton, chief engineer and manager. 


Govan.—The Corporation invite tenders for the annual supply of 
stores for the electricity department. Particulars from Mr. T. C. 
Parsons, burgh electrical engineer. Tenders to the Town Clerk hy 
March 25. 

Utrecht (Holland).- Тһе City Council invite tenders for the supply 
of a 500-600-kw. steam turbo-dynamo and two combined Cornish 


boilers. Particulars and specification. from the Town Clerk's Office. 
Tenders by April 6. 

Copenhagen.— The Corporation Electricity Department invite 
tenders for three motor-generators of 1,000 kw. capacity each. Par- 
ticulars may be had on application to Gothersgade 30, Copenhagen. 
Tenders by April 11. 


Barking.—Tlhe Urban District Council invite tenders for the 
supply of rotary converters and transformers, high-tension and low- 
tension switchboards, and cables, joint boxes, bare copper wire, ete. 
Tenders by April 9. See advertisement. 

Sydney.— The Railway Commissioners invite tenders for one 
$,000-kw. turbo-alternator, with condenser, pump, and accessories. 
Particulars from the Electrical Engineer for Railwaya, 51, Phillip- 
street, Sydney, N.S.W. Tenders by May 8. 


Glasgow.—The Corporation invite tenders for the annual supply of 
stores. Particulars from Mr. James Dalrymple, general manager, 
46, Bath-street, Glasgow. Tenders to Mr. A. W. Myles, town clerk, 
City Chambers, Glasgow, by 10 a.m. on April 8. 

Newoastle-upon-Tyne.—The Corporation invite tenders tor the 
construction and erection of electric cranes on the quay at Newcastle- 
upon-Tyne. Specifications, etc., can be obtained on application at the 
City Engineer's Office, Town Hall. Tenders by April 2. 


London.—The London County Council invites tenders for the 
installation of electric lights, bells, telephones and fittings, and wiring 
for motors at the London Day Training College, Southampton-row, 
London. Tenders to the Clerk by March 26. See advertisement in 
last issue. 


Handsworth (Staffs).—The Urban District Council invite tenders 
for supply of low-tension distributor «cables, lead covered, paper 
insulated. Specification and form of tender can be obtained on appli- 
cation to the Generating Station, Pier’s-road, Handsworth. Tenders 
by March 25. 


Langley Moor (Durham). .—The Brandon and Byshottles Urban 
District Council invite tenders for the supply and erection of poles, 
cables, lamps, ete., in connection with the electric lighting extensions 
at Langley Moor. Particulars may be had of Mr. Geo. G. Donkin, 
surveyor, Langley Moor. Tenders to Mr. J. G. Wilson, clerk, 5, North 
Bailey, Durham, by March 30. 


London, E.C.—Tenders are invited for the supply of а motor- 
driven air-compressor, for the Bombay, Baroda, and Central India 
Railway Co. Tenders must be made on forms, copies of which, with 
specification, can be obtained at the Offices, Gloucester House, 2, 3, 
and 4, Bishopsgate-street Without, London, E.C., on payment of 
10s. 6d. each, which will not be returned. Tenders by noon on 
March 25. Mr. ҮҮ. V. Constable, secretary. 

Bolton (Lancs.).— Tlie Electricity Committee invite tenders for 
the following materials and stores for year ending March 31, 1908: 
(1) lubricating oils, etc. ; (2) cleaning waste, etc. ; (3) joint-boxes, 
service fuse-hoxes, etc. ; (4) jointer’s stores, mains, sundries, etc. : 
(5) meters ; (6) motors and transformers ; (7) motor-starting switches ; 
(8) timber. Specifications, ete., from Mr. Arthur A. Day, borough 
electrical engineer and. tramways general manager, Spa-road, Bolton. 
Tenders by March 28. 

Blackley (Manchester).—Tenders for invited for the supply and 
erection of electrical equipment at the new infirmary, Charlestown- 
road, Blackley: (a) generating plant, complete lighting and motors - 
(^) lifts and hoists complete ; (c) bells and telephones complete, for 
the Guardians of Prestwich Union. Specifications may be obtained 
from Messrs. Crews and Haudford, consulting engineers, Cromwell- 
buildings, Blackfriars-street, Manchester, on payment of £1. 1s. for 
each section of specification, which will be returned on receipt of a 
bona fide tender. Tenders to the Town Clerk by April 4. 

Spezia.—The Commercial Intelligence Branch of the Board of Trade 
are notified by the British Vice-Consul at Spezia (Mr. E. M. de Garston) 
that tenders will be received up to 11 a.m. on April 15, at the Royal 
Arsenal (Contract Offices) of Spezia, for supply to the Italian navy at 
Spezia of two three-phase 100-kw. commutators for the estimated total 
value of 11,000 lire (about £440). A deposit of 1,100 lire (about £44) 
will] be required to qualify any tender. The special conditions of con- 
tract may be seen at the Ministry of Marine, Rome; at the Directorates- 
General of the Royal Arsenals at Spezia and Naples ; at the Technical 
Offices of the Navy, Genoa; and at the principal Chambers of 
Commerce in Italy. Tenders should be made out on Government 
staniped paper of one lira, which can be obtained from the Italian 
Consulate-General in London, 44, Finsbury-square, E.C. Local repre- 
sentation is necessary. The expenses of registration, printing, and 
stamp duty are payable by the successful tenderer. 


RESULTS OF TENDERS. 


Paddington.—The Borough Council have accepted the tender of 
the British Thomson-Houston Co. for the annual supply of lamps and 
shades, 


Burslem.—The Town Council have accepted the tender of the 
Morris Hawkins Electrical Co. for the supply of a feeder booster 
at £176. 

Hornsey.—The Borough Council have accepted the following 
tenders for annual supplies: cables, Western Electric Co. ; troughs, 
tiles, and bricks, Doulton and Co. 

Newquay.—Thie Urban District Council have accepted the tender 
of the Newquay Electric Light and Power Co. for the lighting of the 
streets of the town for seven years, 

Devonport.— Thee contract for supplying three overhead electrically- 
driven travelling cranes to the Devonport Dockyard has been awarded 
to Messrs. Babeock and Wilcox, the contract price being £2,800. 


Dartford. — The Electric Lighting Committee recommend the 
acceptance of the otter of Messrs. Beadle Bros. for the supply ot 
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100 tons of coal (rough small), at the price of 168. per ton, for the 
electricity works. 

Hammersmith. —The Electricity and Lighting Committee recom- 
niend the acceptance. of the tender of the General Electric Co. for 
the supply and delivery of two high-tension motor-generator sets for 
the sum of £1,182. 


CamberwelL-—The Borough Council have accepted the tender of 
the British Thomson- Houston Co. for annual supplies of incandescent 
electric lampe ; also the tender of the National Telephone Co. for the 
maintenance for 12 months of piste telephones and electric bells at 
the town hall and Grove-vale depot. 


Harrogate. —The Town Council have sanctioned the acceptance of 
the following tenders: Messrs. Denison and Son for taking up, repair- 
ing, and fixing the weighbridge in Ripon-road at the electric light 
atation at a total cost of £11. 10s.; Messrs. MePhail and Simpson, 
amounting to £240, for three new superheaters ; and Messrs. Hick and 
Hargraves, amounting to £75, tor two cast-steel tops required in the 
n: boiler- house. 


Sunderland. The Corporation have accepted the following tenders 
in connection with the extension at Hilton-road power station: air-lift 
pump, C. Isler and Co.; buildings and chimney shaft, J. W. White; 
three-phase turbo- generator, Willans and Robinson; water- tube 
twilers, ete., Babeock and Wilcox. The offer of the Lumsden Machine 
Co., of Gateshead-on-Tyne, for the supply of a tramway wheel lathe 
has been accepted. 


Bermendsey.—The Electricity and Street Lighting Committee 
re ominend the acceptance of the tender of the Sloan Electrical Co. 
tor аге lamp carbons ; of Messrs. Doulton and Co., of Lambeth, for 
«quare conduits ; of Messrs. Sutton and Co., of Overseal, Ashby-de-la- 
Zouch, for circular conduits and troughing ; of Callender's Cable and 
Construetion Co. for meter boards ; of the General Electric Co. for 
o0 four-way switches for are lamps ; and of the British Insulated and 
Helsby Cables, of Prescot, Lanes., for scrap cable, ete. 


West Ham.—The Council have accepted the following tenders : — 
Meters: British Westinghouse Co. Cable: British Insulated and 
Helsty Co. Transformers: British Westinghouse Co., British Thomson: 
Heuston Co. Incandescent lamps: Cryseleo Co. Indiarubber-covercd 
wires : Conolly Bros., Johnson and Phillips, Siemens Bros. and Co., 
Hritish Insulated and Helsby Co. Engine-room stores: J. Gibb and 
Co», Wiggins and Rihll, Edmonds and Co., Angus and Co., Manutac- 
turers’ Agency, E. A. Beldam and Co. Motors: Fuller Electrical Co. 
Fi. xible wires: G. Braulik. Chemicals: Middleton Bros, F. W. 
Berk and Co., Burgoyne. Burbidges, and Co. Ironmongery: F. Bird 
and Co., Prvke and Palmer. 


— —M e 


BUSINESS NOTES. 


TRACTION. 


Geneva. The tramway traffic receipts for the month of February, 
1907, amounted to £7,675. 


Carlisle.—The Carlisle Tramway Co. have re-established 4d. fares 
on {veral of the routes from which they were withdrawn on Jan. 1. 


Bath. —The employés of the Bath Electric Tramways Co. held the 
last smoking concert of the season last week, and the affair was as 
successful as any of the previous. 


Hastings.—The Railways and Traniways Committee have approved 
plans of the proposed renewing of the tramways in Laton-road which 
the Hustings Tramways Co. wish to carry out. 


Smethwick.—The Smethwick Town Council have agreed (by special 
resolution! to the transfer of the Smethwick Electric Lighting Order, 
1838, w the Birmingham and Midland Tramways Co. 


Dartford.—The total nun.ber of passengers carried during the 
first vear'* working of the trams amounted to over two millions. 
502.610 car miles were run at an expenditure of 449,950 units. 


Newcastle.—A deputation from the Tramways Committee last 
week waited upon the Town Improvement Con.mittee and requested 
that a portion of the Barrack-road should be widened to permit the 
laying of new rails. 

Luton. — The Town Council are to apply to the Local Government 
Board for permission to borrow 22,500 for machinery and plant for 
zenerating extra power for the working of the tramways in the borough 
ou condition that the trams are started. 


San Paulo Tramways. — The British Empire Trust Co., registrars 
and general secretaries in Europe for the San Paulo Tramway, Light, 
and Power Co., notify that they have received a cable that the company 
have declared a quarterly dividend of 2 per cent. 


Birmingham.—[n view of the fact that a Parliamentary Committee 
have. as reported in another column. declined to allow the Corporation 
to proceed with the Harborne tramways extension, it is expected that the 
matter will not be proceeded with for some years. 


Barrhead. —Final arrangements have been made by the Paisley 
Irstrict. Tramways Co. to proceed with the scheme of connecting 
Parrhead with the Glasgow systen, of tramways to Rouken Glen. 
The line will connect with the company’s present system at Barrhead, 
au · will be continued to Speirs Bridge. 


Nettingham.— Tlic extension of the Nottingham electric tramway 
system to Sneinton and Trent Bridge, involving the construction of 
about six miles of single track and an expenditure of £110,000, was 
opened on Thursday, the 14th inst. The work has been expeditiously 
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carried out by the Corporation employés, under the supervision of the 
city engineer (Mr. A. Brown) and the manager of the tramways (Mr. 
J. Aldworth*. 


London Tubo Railways.—Th« Angel to Euston tube extension 
of the City and South London Railway will be opened in May. 
The Piccadilly Tube Railway had a record number of passengers on 
Saturday last, over 100,000 being carried. Through season tickets 
are now issued between tue Piccadilly and Bakerloo Tubes, as well as 
with the District Railway, and these are being used extensively. A 
new station in Piccadilly (Down-street) has been opened. 


Kiel Motor-Boat Exhibition. —Tlie committee of the first inter- 
national motor-boat exhibition in Kiel, 1907, has postponed the tinal 
date for foreign exhibitors to signify their intention to participate to 
April 15. The opening takes place on June 16 by His Royal Highness 
Prince Henry of Prussia. On July 2, after the close of the exhibition, 
there will be trial runs, under the co-operation of the Royal Navy, to 
decide which motors are the best suited to the principal requirements» 
for raging. 


Mansfield. —The tramway dispute at Mansfield last September over 
the question of wages was ended, it will be remembered, by the com. 
ралу making concessions and giving the motormen 54d. per hour. aud 
conductors 4id., the latter to be increased to 5d. on Jan. 1. They 
also agreed that the whole question of wages should be reconsidered in 
six months’ time. The motormen are now showing signs of unrest, 
and last week threatened to strike. They have agreed, however, to 
adjust matters in dispute. 


Belfast.—The Council, in committee, have recommended an 
alteration in the terns of the service of motormen and conductors, 
which provides that they shall be paid at the rate of 64d. per hour 
after six years’ service, iustead of after 10 years as at present; and 
that upon commencing regular work they shall be paid at the rate of 
44d. per hour, instead of 44d. per hour a» at present. The Tramways 
and Electricity Committee have recommended the Council to order 25 
new double-decked tramcars. 


Glasgow.—The Tramways Committee are recommending that the 
maximum rate of wages for motormen and conductors be increased 
from 31s. to 32s. per week after the fifth year of service, while the 
minimum remains at 24s. The rates of pay for aepÓt men are to be: 
car cleaners, 23s. to 27s. ; sandmen, 238. to 27s. ; greasers, 238. to 
27s.; handymen, 25s. to 29s. ; controllermen, 27s. to 51s.; truckmen, 
29s. to 33s.—all per week. These increases, which take etlect on 
June 1, represent an additional expenditure of £3,715 per annum. 


Victoria (Australia). —Fromareturn furnished by the Railway Coni- 
missioners it appears that the St. Kilda to Brighton electric tramway 
earned during the period it was open last year (a little under eight 
months) a profit above interest and working expenses of nearlv 
£1,000. "The returus for the half-year ended Dec. 31 showed that the 
revenue was £4,502, and the working expenses £2,952—a gross profit 
of £1,551. The working созі per car mile was 5:'01d. The Commis- 
sioners, judging by present indications, think the next six months 
may show a profit of double this amount. 


Burslem.—The Highways Committee have received a letter from 
the manager of the Potteries Electric Traction Co., who stated: The 
Potteries Electric Traction Co. are considering the reconstruction of 
central portions of the track in Waterloo-road, Burslem, and propose 
at the same time to double the line wherever practicable. The section 
at present under consideration is that from the loop near North-road 
to the loop opposite the Blue Bell Inn nearer to Burslem. А special 
Tramways Sub-Committee is to report to the Council as to whether 
the latter should sanction the proposed works. 


Sheffield. —The Shefficld Corporation last week successfully resisted 
a claim in the county court in connection with an accident on one of 
their tramears. The plaintiff was an old lady, who asserted that the 
tramcar on which she was travelling drew up at a certain stopping 
station, and as she was alighting suddenly started off again, causing 
her serious injuries, in consequence ot which she claimed £100 damages. 
The Corporation contended that the old lady was to blame for the 
accident, because she endeavoured to dismount in spite of the 
conductor's warning to her. The jury ultimately found for the 
Corporation. 


South Australia.—Some time ago it was decided that the control 
of the Adelaide tramways in the interests of private companies should 
cease on Dec. 31 last, the companies having been asked to run the cars 
on behalf of the Government from that date, and to keep a separate 
account until the appointment of the tramway trust which is to take 
the tramways over; but since then it has been considered wiser to 
allow the companies to continue in the meantime on their own behalf. 
On the formation of the trust the Government will pay the companies 
£280,000 purchase money, and arrangements will at once be made for 
the conversion of the tramway from horse to electric traction. 


Taximeters.—An order has been issued by the Home Secretary 
relating to the licensing of hackney carriages and motor-cabs, and the 
use of taximeters in both kinds of vehicles has now been issued. The 
principal passage in the order says: Every hackney carriage 
mechanically prepelled which shall be presented for licensing on and 
after Aug. 1, 1907, shall be fitted either with an approved taximeter 
to indicate to the hirer the fare chargeable, or with an approved 
distauce recorder to indicate to the hirer the distance лүе ; and 
any hackney carriage may from the date of this order (March 15), if 
the proprietor so wishes, be fitted with an approved taximeter or 
distance recorder.” 

New South Wales.—A deputation recently waited upon the 
Minister for Public Works to urge the extension of the North Sydney 
tramway svstem for a distance of about 300 yards. The Minister, in 
reply, said that he had made inquiries into the matter, and was more 
favourably disposed towards the extension, which is known as the 
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Blue's Point scheme, than he had been. The ferry company was 
willing to run steamers across froin Dawes Point to Blue's Point if the 
tramway extension were carried out. The expenditure necessary for 
the Blue’s Point extension would be about £8.000, and a similar 
amount would have to be expended on the city side to complete the 
system, The Crow's Nest extension would cost abont £14,000. He 
proposed to arrange with the member for the district to visit the 
locality and investigate a number of proposals which had been made 
to this end. 


Darlington.—At a recent meeting of the Electricity and Light 
Railways Committee of the Darlington Corporation a report relating 
to the tramways nndertaking was submitted by the borough accountant, 
It points out that, whereas the estimated loss for the year just closing 
was £700, it is now probable that it will not exceed £323, as the 
traffic receipts will in all probability be up £404. Next year the traſlic 
ought to show a 3 per cent. increase, which would give £327 more, 
but against that the working expenses would be £369 more. There 
is a large anticipated outlay for renewal of paving in the Cut, etc., 
next year, which Mr. Lunn estimates at £520. He suggests three 
alternative methods of dealing with the amount by which the receipts 
have exceeded the estimate, with a view to dividing the advantage 
between this year and next, when the connnittee have already decided 
that £1,000 shall be allowed for depreciation. The committee 
decided to carry the sum of £404 forward, and set it against next 
year's loss. 

Halifax.—The adjourned inquest relative to the death of a lady 
who was killed by being knocked down by a Corporation tramcar on 
Saturday, March 2, was resumed on Monday. John Greenwood, who 
was with the deceased. woman at the time of the accident, and was 
himself knocked down, said that the deceased. woman, himself, and 
another man alighted from a tramear near Lord-street, and walked up 
King Cross-lane, when they were suddenly knocked down by a tram- 
ear. He did not hear the ear coming. nor did he hear the beil. The 
coroner remarked that the tramline at the point where they were 
knocked down, being within a yard of the pavement, a person stepping 
off the pavement was at once in the way of the tramears, The evidence 
of witnesses was that the bell was ringing before the deceased woman 
left the pavement, and that the rate cf speed at which the car was 
travelling was not excessive under the circumstances. The jury 
returned a verdict of“ Accidental death,” adding that no blame could 
be attached to the driver. 


Liverpool — Ат inquiry was held last week touching the death of 
u man who was killed as a result of a tramcar accident. Deceased was 
driving a van when he vas run into by a tramcar. Witnesses were 
called to determine the speed at which the car was going at the time, 
some stating that it was proceeding at 20 miles and others at 10 miles 
per hour. The conductor and driver deposed that tlie car was not 
running at more than five or six miles per hour when the collision 
happened. Moreover, the gong was rung repeatedly, and the brake 
applied as soon as the van appeared emerging from the cross street. 
The coroner stated that he had received several complaints about the 
early morning cars travelling at an excessive speed. The jury. in 
viving their verdict, said they considered the car driver was travelling 
at an excessive speed, thus causing the accident, but they did not 
think that it amounted to criminal negligence. The Town Council 
have decided to build 21 tramears by direct labour. The cost of the 
cars is estimated at £600 each. 


London County CounciL —Tle London County Council having 
pointed out the difficulties involved, owing to the sharpness of the 
existing curves at King's Cross, in the passage of electric cars from 
Gray's-inu-road into Pentonville and Caledonian roads, the Works 
Committee of the St. Pancras Borough Council suggest, as a means of 
overcoming these difficulties, the coustruetion of a bridge across the 
Metropolitan Railway from = Gray’s-inn- road to Pentonville - road, 
opposite Caledonian-road, of sufficient width to admit of up and down 
lines of tramways and two lines of ordinary trallie. The County 
Council's chief engineer (Mr. M. Fitzmaurice} is in informal coni- 
munication with the railway company's engineer on this subject. 
Tramway electrification in Pentonville-road east of King's Cross-road 
will follow the construction of the authorised tramway in St. John- 
street, Clerkenwell, both works being already entrusted to Messrs. 
Blackwell, the contractors. The Regent’s Canal and Dock Co. in the 
Chancery Division moved last. Friday for an injunction to restrain the 
London County Council from interfering with the structure of the 
bridge carrying the City-road over their canal. The London County 
Council propose to electrify the trams, and for the purpose to sub- 
stitute for the brick arch a bridge supported by iron girders. The 
plaintiffs complain that this would imperil the safety of their water- 
way, and increase the cost of maintenance, and that there was no 
evidence that what the London County Council proposed to de was 
necessary. In reply to Mr. Justice Swinten Eady, counsel said the 
London County Council uuderiook not to proceed with the work except 
iu a manner determined by the Board of Trade’s referee. The judge 
held that the Council had a right to carry out the proposed work, and 
that any other question between the parties must go to arbitration. 


LIGHTING AND GENERAL. 


Bentham.—Telegraph communication between High and Low 
Bentham is to be erected. 

Alton.— There is a probability of the National Teleplione Co. con- 
necting up Alton with the telephone. 

Long Eaton.—The Borough Council have been recommended to 
obtain a 500-kw. generating set for the electricity works. 

Maidenhead.—The Local Government Board have sanctioned the 
loan of £4,500 applied for by the Town Council for clectrie light 
extensions, 


New Zealand.—The Goverument engineer has prepared a scheme 
fora plant for water-power transmission from the Muka Falls to the 
Auckland district. 

Hounslow.—Application is to be made to the Local Government 
Board for sanction to borrow £4.550 for electric lighting. The inquiry 
is fixed to take place on March 26. 

Glasgow.—The Tramways and Electricity Committee have been 
instrueted by the Council to confer and report as to how electrical 
energy, both for light and power, can be put under one control. 


Whitehaven.—Tlie Town Council have enipowered the borough 
engineer to proceed with his scheme for altering the existing pipes at 
the eleetrie light works. The estimated eost of the work is £33. 


Bristol.—The Bristol Ratepayers’ Association have petitioned to 
the Local Government Board asking them not to sanction the loan of 
£105,000 sought for by the Corporation for electricity extensions. 


Limerick. — Tlie Local Government Board have granted the 
Council’s request to borrow £5,500 for the purpose of extending the 
eleetric lighting of the city and making additions at the power-house. 


Hampstead. —Tlie electrical engineer has recommended that three 
75-kw. transformers be obtained at an estimated cost of £306, together 
with feeders at a cost of £1,114, and distributors at an estimated 
cost of £483. 

Wakefield. —The Town Council have decided to apply for sanction 
to borrow 57.250 for extensions to the electric lighting undertaking. 
Of this £755 is tor bulidings, £4,800 for mains, and £1,314 for 
sub-stations. 


Stoke Newington.—An estimate of £130 for cost of installation 
of electric lighting at the town hall and £44 for laying a cable alony 
the town hall approach from Albion-road has been approved by the 
Borough Council. 

Kirkcaldy.—Tlhie Town Council! have decided to lay au extra main 
at a cust of £1,520. The burgh electrical engineer reports that an 
additional feed pump and heater are required, and he recommends the 
installation of condensing plant. 

Partnership.—The London Gazette states that the partnership 
between H. Hooper and F. W. Neary, carrying on business as elec- 
trical engineers and contractors at 220, Trafalgar-road, Greenwich, has 
been dissolved by mutual consent. 

Swansea. Thie Town Council have ratified an agreement nade by 
the Telephone Committee with the National Telephone Co. to purchase 
the Corporation's telephone system for £28,500, which covers the 
capital outlay on the undertaking. 

Gravesend. —The Gravesend Corporation have referred back to the 
Electricity Committee the recommendation of t^e latter to extend the 
supply system from Gravesend boundary to Northfleet, which was 
estimated to entail a cost of £4,000. 

Tyrone and Fermanagh Asylum.—At a meeting of the joint 
committee of Management of the Tyione and Fermanagh Lunatic 
Asylum, Omagh, on the 14th inst., it was decided to employ an expert 
to estimate the probable cost of an installation of electric lighting. 


Ireland. Delegates of the counties of Kildare, Carlow, and 
Wicklow have just held a mecting for the purpose of discussing a 
scheme for a joint consumptive sanatorium, and of which they 
approved. Following the example of the more recent sanatoriums 
that proposed will be electrically lighted. 

Coventry.— An application was received on Tuesday by the Meriden 
District Council from the Coventry Corporation for the consent of the 
Council to an extension of their area for tlie supply of electrical energy 
to the parishes of Allesley and Coundon. Some discussion took place, 
in which Mr. Dawson said he did not want to be connected with 
Coventry, and if this electrical. extension. was the beginning of 
Coventry wanting to extend their boundary to iuclude Allesley they 
must keep electricity out. The clerk said he did not see that 
acceding to this request would involve the Council in any question as 
to the future of the district. Coventry's application was granted. 


Wath.—Tlie electric lighting question occupied the attention of the 
Wath Council at their last meeting. The Council had been placed in 
a ditlieult position, owing to the promoters of the Barnsley, Wombwell, 
and Wath Tramways Bill dropping the scheme after the Council had 
made an arrangement for the provision of electric trams and clectric 
light. In the circumstances the surveyor (Mr. Poole}, at the request 
ot the Council, had prepared a scheme for the lighting of the town- 
ship with electricity in order that the provisional order previously 
obtained should not lapse. The surveyor estimated that the capital 
outlay would be £6,250, and the cost of maintenance £805 per year. 
It was resolved to apply to the Board of Trade for a renewal of the 
provisional order, and to point out that the Council were at present 
engaged in seeking expert opinion on the surveyor's scheme. 


Robertson Prize Competition.—There has just conie to hand a 
list giving the correct solutions of the conipetition arranged by the 
General Electric Co. The correct solutions are as follows: (1) 
Dynamo; (2) Farad; (3) Polarised ; (4) Primary; (4) Cycle; (6 
Ceiling Rose ; (7) Accumulator; (8; Unit; (9) Booster ; (10) Induction 
Coil; (11) Switch ; (12) Annuuciator ; (15) Magneto ; (14) Generator; 
(15) Electrolier; (16) Transformer; (17) Frequency; (18) Lamp- 
holder; (19) Relay; (20) Cut-Out; (21) Indicator; (22) Filament; 
(25) Candle-Power; (24) Ampere; (25) Insulator; (26) Armature ; 
(27) Resistance; (28) Commutator ; (29) Alternator ; (50) Condenser ; 
(31) Telephone ; (32) Battery ; (33) Volts ; (34) Phase; (55) Motor ; 
(36) Robertson Lamps. The first prize, value £15, is equally divided 
between the following competitors, who gave all solutions exactly 
correct: Mr. W. J. Addison, electrical contractor, 14, Natal-road, 
Streatham, S. W.; Mr. Fred. Fawley, electrician, 55, Brecknock-road, 
London, N.; Mr. B. W. Southgate (of Joslin's, Limited), 20, Old 
Heath-road, Colchester. 


— — — 


Fulham. — The Borough Council have passed a resolution expressing 
the opinion that the London County Council. Electric Supply Bill 
ahonid be withdrawn, in order to save further expense to all ie local 
les who have petitioned against it. 

Radcliffe.—The electrical engineer has reported to the Electricity 
Committee that he has been asked to quote the lowest price per unit 
t» supply а dve works of 200 h.p. to run 10 hours a day. It is 
prepesed to take a supply for 10 years, 

Notice of Intended Dividend. According to the Lendon Gazette, 
the last day tor teeciving proofs in the estate of W. Morton and 
W. T. Simpson, electrical a mechanical engineers, Trinity buildings, 
Corporation street, Warrington, is April 3. 

Dartford.— Tlie Electric Lighting Committee have recommended 
that the total price of current for arc lighting be reduced from 32d. to 
Ši.. and that the price for private lighting on flat rate be reduced 
from Sd. te 4d. per unit as from Oct. 1 nest. 

Concert. —Tlie Brush Co.'s Choral Society gave a concert in the 

Fratre Royal, Loughborough, on n March 13. A high- 
cia*w programme was arranged and most ereditably carried through. 
The concert. was a huge success, the house packed, and all the 
pPnnocipal members of the firm were present. 

Westminster. — Tlie Council were recommended at their meeting 
last might to enter into an agreement with the London General 
On.mibus Co, to accept. halt the eost. of repairs to publie lamps 
“hih may be damaged by their omnilmses during the nest 12 months, 
without entering into the question of liability. 

Willington (Durham). —Tlie Urban District Council have declined 
to amant the request of the County of Durham Electric Power Distribn- 
uon Co, for ertain wires to be carried overhead. It was pointed out 
that if the Council granted the concession, the electric l'glit would he 
charged at a reduced rate of 544. per unit, less 5 per cent. 


Huelva. Т.с Harbour Trust of Huelva recently invited offers for 
tLe supply of electricity to their cranes and lights on the town pier. 
The Huelva Gas and Electricity Co. have made an offer to the Trust, 
and should this offer be accepted (as in all probability it will be) it 
will involve a considerable increase to the company's existing plant. 


Peterhead.—It is understood that a Llovd's wireless telegraph 
station is to be erected at Peterhead. A site near the old battery 
occupied the Artillery Volunteers has been chosen. The apparatus 
wil] be about 160tt. hich. It is understood that 10 stations are to be 
ereeted round the East Coast, and it will be some time before the 
Капу of the station at Peterhead is commenced. 

Aerial Ropeways.— Messrs. Johnson and Phillips have now opened 
s department for the nanufacture of aerial ropeways. The special 
merits which they claim tor their system of aerial ropeways are: (1) its 
adaptability to curves: (2) loading and unloading facilities; (3) its 
suitability for inclines up to 1 in 2; (4) the saving effected in the cost 
of transportation of materials from one place to another. 


Luton.—Tlh« Luton Town Council have decided to apply to the 
Leal Government Board for sanction to borrow the following sums: 
£9 500 for machinery and plant at the electricity generating station, 
£5,000 for cables, and £2,500 for machinery and plant for generating 
cxtra power for the working of tramways in the borough. The consent 
in respect to the borrowing of this last sum will not be put in force 
unless the trams are started. 

Kings Lynn.— A statement prepared by tlie electrical engineer shows 
that during the month of January of this year 70,818 units were gene- 
ritud. Phe total units sold to private consumers (light and power! was 
59 901—25,719 being at lighting rates and 13,682 at power rates, 
The cost per unit generated was 0°5473d. Applications have been 
received for 46 additional lamps of 8 c.p.. or equivalent, making a 
total of 27,554 laups from private consumers. 

Chemical Soctety.—The annual general meeting will be held this 
afterpoen (Friday, March. 22), at 4 p.m., at Burlington House, 
Piecadily, London, W. The report of the council will be presented, 
together with a statement of accounts and balance-sheet for the year 
ended Dee. 31, 1906, and the retiring president, Prof. Raphael 
M.idola, F.R.S., will deliver an address entitled ‘The Position and 
I' lets of Chemical Research in Great Britain.“ 

Wallsend-on-Tyne.— We understand that a large British firm of 
etel manufacturers are to start works at Wallsend for the making of 
stew] billets. The firm has been attracted to Wallsend by the advan- 
tans the place offers for the particular industry. here is the 
55 in connection with this of a supply of electrical energy 

eing required for power and lighting purposes. It also atfords an 
opening fur manufacturers of motors and electrical plant. 


Hammersmith.—The Borough Council have decided to extend 
their mains in order to give a supply of electric current to a motor 
rate at the City Arms Yard, Bridge-road. The estimated cost of 
the extension is £39. 19s. 6d., and the estimated annual revenue is 
£13. 10s, The Electricity Committee recommend, and the Finance 
Committee approve, the laying of a second main in the spare duct in 
order to supply the two high-tension direct-current machines which 
ate being supplied. at Olympia, The estimated cost of the work 
* £700. 

Bridgend.—We gather that the South Wales Electric Light and 
Foner Co. have offered to sell their generating station at Bridgend to 
tne Urban District Council for £14,000. The Council, in conjunction 
with the Committee of Visitors of the Glamorgan County Asvlums, are 
considering the lighting question, and the electrical engineer has been 
instructed to make inquiries with a view to the Council establishing a 
x nerating station of its own. If this is decided upon, it is probable 
taat a portion of the Council's freehold in Nolton-street will be used 
for tne purpose, and second-hand generating plant installed. 

Hanley.—The Electricity Committee have resolved to pay to the 
cauvasser а cuintulssion of 64. per lamp for houses and shops wired at 
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the time of building or alterations. The electrical engineer reports 
that Messrs. Brook, Limited, of Huddersticld, have from time to time 
sent to the electricity works electric motors of various sizes for show 
and experimental purposes at his request. but without charge until 
sold. The Langdon-Davies Motor Co., of London, have now applied 
to be allowed to send four or five motors te be warehoused on sale or 
retin. The Marlborough Pottery Co. have also arranged to hire a 
4-h.p. motor upon the usual terms. 

Dundee. - Last Saturday evening a lecture was delivered before the 
Society of Experimental Engineers on. © Telcgraphy,“ by Mr, J. P, 
Stewart, Dundee , , O. Treating his subjeet historically, the 
lecturer first reviewed the elementary priviples, and desenbed the 
various systems of transmitting intelligible messages. [төш one poiut 
to another, remarking that 90 per cent. of the commercial work of 
the present day was done in the Morse code, Mr. Stewart. then 
explained the working of the simplex, duplex, and quadruplex 
systems, touching also on some that had been tried but discarded. A 
description of the types of battery employed for the work brought 
the paper to a close. 

Southampton. —The Council have adopted а recommendation fcr 
reducing the price of current for tramway purposes by gd. per unit, 
and for lighting purposes by 2d. In presenting a report ou the question 
the electrical engineer stated that a reduction of ad. per unit on 
tramway power would amount to £700 ; a redaction to the public of 
4d. per unit of lighting accounts would amount to £900 on the vear, 
As it is the desire of the Electricity and Tramways Committee to 
make regular reductions to the tran ways. department, he points out 
that the only way to cifect this is to largely increase the lighting 
output. A small reduction in price should result in an increase in new 
customers and revenue. as was proved when the last. general reduction 
was trade in Mareh, 1905, when a reduction of 4d. was made, and the 
receipts for lighting went up from £10,773 to £11,480, in spite of the 
reduction, Messrs. Day, Summers, and Co. have intimated to the 
Council that they are prepared to install about 100 h.p. in electric 
motors, if a supply trom the Council's mains is available. Iu order to 
meet this the Couneil have decided to extend their mains at an 
estimated cost of £784. 

Westinghouse Contracts.— Tlie British Westinghouse Electric 
and Manutacturing Co., of Tiatlord. Park, Manchester, are, and have 
been for son.e time past, very busily engaged in the various electric 
and engine departments. The outstanding feature front the public 
point of view is the activity experienced m the manufacture of turbiues 
and gas-engines. In turbines alone there are over 75,000 kw. on order, 
mostly for erection in this country, but quite a considerable proportion 
are to go to Japan, Russia, France, aud Melbourne. In turbo-gene- 
rators for Giovi (Italy), St. Petersburg, Japan, Melbourne abroad, and 
at home for London, Bristol, Neasden, Middlesbrough, ete., machines 
to the extent of 40,000 kw. total capacity are passing through the 
shops. The new type of gas engine, which has been on. the market 
some five months, has met with gratifving success, and orders aggre- 
gating 6,000 b.h.p. have been placed. In electrical car equipments, in 
addition to orders having been received) from several other corporate 
bodies, including Bury and Coventry. the London County Council 
have placed an order for 300 car equipments and magnetie brakes. 
This is the largest of five consecutive orders үк with tlie company 
for car equipments. Out of a total of 1.050 electric cars purchased by 
the London County Council, 834 equipments and 1.040 magnetic 
brakes are of the British Westinghouse Co.’s manufacture. A yratifv- 
ing feature to note in the foregoing 1з the successful competition 
against firms abroad. 

Edinburgh.—Mr. Frank A. Newington, resident electrical engineer 
to the city, delivered a lecture last week on The Electricity Supply 
Undertaking of Edinburgh." | Councillor Alfred A. Arbuthnot Murray 
presided over a large attendance. Mr. Newington stated that during 
the last few years the number of motors connected to the supply 
mains had increased very rapidly. For the first two years at the 
commencement of the undertaking the price for electricity for power 
purposes was Id. or 33d. per unit, but at that rate electricity was not 
able to compete with gas or steam engines. As soon as the price 
was reduced to 14d. per unit people quickly realised that the electric 
motor was an exceedingly convenient machine for producing mechanical 
power. For the first year (1895 only 68 h p. was in use, whereas now 
the amount was 8,200 h.p., an increase of about 120 times in 11 years, 
Speaking of the electricity undertaking of the city, he suid that the 
machinery first erected at Dewar-place station amounted to 1,700 h.p., 
and the increase in the demand for electricity had continued with fair 
regularity ever since. In 1906 the horse-power installed amounted to 
20,000. The buildings at M‘Donald-road station as they stood at 
present would contain about 18,000 h.p. of machinery, but the site 
was sufficient for double that amount. He said that at the present 
time there were about 30 miles of feeders, 110 miles of distributing 
mains, and 50 miles of high-tension mains laid throughout the city. 
Are lamps were largely used for lighting the streets of the city, the 
number at present in use being 1,157. The length of streets so 
lighted was abont 40 miles: At the commencement the price charged 
was £20 per lamp per annum, but the rate had been reduced year by 
year until now it was only £9. That price included и and 
erecting the lamp and post, trimming and maintenance, and electricity. 
The quantity of electricity used for street-lighting now amounted to 
about 14 million units a year. Dealing with the progress made during 
the 12 years of working. ie pointed out that in 1895 there were 479 con. 
sumers, and now they numbered 10,000. In 1895 the lamps connected 
were 57,400, and now they were 431,000 For lighting, in 1895 elec- 
tricity cost 6d. per unit, and at present it was Sd. per unit. The 
price for power in 1895 was 35d. per unit, and it had fallen steadily 
to the present rate of 154. per umit. The total surplus up to May 15, 
1906, amounted to £118,0C0, of which £90,000 had been invested. as 
a reserve fund, and the remainder, £28,000, had been used in the 
reduction of the general rates of the city. — The Electric Lighting Com- 
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mittee are delaying the erection of condensing plant at M'Donald- 


road 


wer station in connection with the water from the sewers of 


the Water of Leith Commissioners until they get the intimation of the 
decision from the Commissioners as to the result of their consultation 
with the expert on the effect which the operation will have on the 
waters in the sewers. 
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PROVISIONAL PATENTS, 1907. 


Marcu 11. 


Improvements in electric arc lamps. Otto (ross, 5, 
John Dalton-strect, Manchester. 

Improved means of working and control for twin- 
screw petrol-electric and electric launches. William 
Arthur Stevens, St. Peter-street, Maidstone. 

Improvements in switches for electric lighting, heating, 
and the like. Andreas Peter Lundberg, Gustaf Charles 
Lundberg, and Percival Andre Lundherg, 18, Fulham- place, 
Paddington, London. (Complete specification.) 

Alternating - current commutator motor. William 
Suddards Franklin and Stanley Sylvester Sevfert, 18, 
Southampton-buildings. London. (Complete specification. ) 

Improved magnetically releasable locking device for 
miners lamps and the like. Otto Max Mueller, 33, 
Cannon-strect, London. (Complete specification.) 

Improvements relating to wireless telephony. 
Steinacker and Albert Plisnier, jun., 
chambers, Sonthampton- buildings, London. 


Improvements in or connected with means for 
automatically breaking an electric circuit in the 
event of а leakage to earth or giving an indication 
of said leakage. Nalder Bros. and Thompson, Limited, 
Arthur Frederick. Harris, John Wallis-Jones, and Oswald 
Cox, Birkbeck Bank-chambers, | Southampton-buildings, 
London. (Complete specification.) 

Improvements in and relating to dynamo-electric 
machines. Hermann Frederick Theodore Erben, 83, 
Cannon-street, London. (Date applied for under Patents 
Act, 1901, Jan. 16, 1907, being date of application in 
United States.) (Complete specification.) 

Improvements in and relating to electric traction 
system and apparatus. Horace Davis Woolley and 
Thomas George Higgins, 322, High Holborn, London. 

Improvements in apparatus for treating minerals by 
electrolysis. Nicolas Henri Marie Dekker, 31, Bedford- 
street, Strand, London. (Complete specification.) 

Improved means in connection with electric coils 
having self-induction for shortening the time of 
energising and de-energising such coils. Felten und 
Guilleaume - Lahmeyerwerke Act. - Ges., 47, Lincoln’s-inn- 
fields, London. (Date applied for under Patents Act, 
1901, April 20, 1906, being date of application in Germany.) 
(Complete specification. ) 


Marcu 12. 


Improvements in electrical instruments of the thermal 
type. Charles Edwin Foster, Hazledene, Kimberley-road, 
Chesterton, Cambs. 

Improvements in electrical commutator devices. 
William Arthur Snape, 3, Goodmayes-avenue, Goodmayoes, 
Essex. 

Voltaic lighthouse apparatus. Charles 
Stevenson, 28, Douglas-creseent, Edinburgh. 
Improved primary сей. Paul Gabriel Triquet, 
Wellington-street, Glasgow. (Complete specification.) 
Improvements in and relating to electrical apparatus. 
Charles Nowal Lord, 615, F..street, Washington, United 

States. (Complete specification.) 

Improvements in and relating to jointing, bonding, 
testing, and distributing boxes and sleeves for lead 
or other metallic covered wire and cable for 
electrical purposes. lleury Herbert Hill, 1, Dover-villa, 
Avenue-road, Hampton-on-Thames. 

Method of reducing depreciation in lead storage 


Arthur 
Birkbeck Bank- 


Alexander 


100, 


batteries. Hugh Rodman, 65, Chancery-lane, London. 
(Date applied for under Patents Act, 1901, March 24, 1906. 
being date of application їп United States.) (Complete 
specification.) 

Improved system of push- button apparatus for 
operating or controlling electric lifts. James Mair, 
165, Queen Victoria-street London. (Coniplete speci- 
fication.) 

Improvements in brush holders for dynamo-electric 


machines. Miles Walker, Westinghouse Building, Norfolk- 
street, Strand, London. 
Electric alarm thermometer. 


Wilhelm Walther, 27, 
Chancery-lane, London. 


(Date applied. for under Patents 
Act, 1901, Nov. 12, 1906, being date of application in 
Germany.) (Complete specitication. ) 

Improvement in prepayment mechanism for electric 
and gas meters. Jolin Horace Bowden, James Authony 
Robinson, and Alfred Henry Jacks, 115, Cannon, street, 
London. 


22 a 


5975. Improvements in or relating to telephone systems. 


6013. 


6021. 


6026. 


6034, 


6057. 


6064. 


6079. 


6083. 


6095. 


6118. 


6133. 


6134. 


6135. 


Robert Lambert Murray and Frederick Thomas Jackson, 
111, Hatton-gardeu, London. 

New or improved central-battery telephone exchange 
system. John Alexander Romer, Norfolk House, Norfolk- 
street, Strand, London. 

Improvements in dynamo - electric machines. The 
British Thomson-Houston Conipany, Limited, 83, Cannon- 
street, London. (General Electric Company, United States.) 

Electromagnetic coupling for power transmission. 
Philip Henry Dawe, Dacre House, Victoria-street, West- 
minster, London. 

Marcu 15. 

Improvements in single-phase alternating - current 
motors. William Cramp, 7, Brazennose-street, Manchester. 

Trolley wire protector. Charles Edward Stewart Bill, 
County Buildings, Corporation-street, Birmingham. 

Improvements in bow trolleys or collectors for electric 
railways and tramways. Brecknell, Munro, and Rogers, 
Limited, and Edward May Munro, Queen Anne’s-chambers, 
Westminster, London. (Complete specification.) 

Improvements in and relating to fluid controlling and 
metering devices. Sebastian Ziani de Ferranti, 18, 
Southampton-buildings, London. (Con.plete specification.) 

Improvements relating to electromagnets. David King 
Morris and George Anslow Lister, 18, Southampton-buildings, 
London. 

Improvements in and relating to systems of electrical 
distribution. Alfred Mills Taylor, 77, Chancery-lane, 
London. 

Improvements in space telegraphy. Sewall Cabot, 7. 
Southampton-buildings, London. (Date ne for under 
Patents Act, 1901, April 4, 1906, being date of applica- 
tion in United States.) (Complete specification.) 

Improvements relating to the cooling and ventilation 
of electrical apparatus. George Westinghouse, Westing- 
house Building, Norfolk-street, Strand, London. 

Improvements in and relating to signalling systems 
for railways and the like. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(General Electric Company, United States.) 

Improvements in and relating to signalling systems 
for railways and the like. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(The General Electric Company, United States.) 

Improvements in and relating to signalling systems 
for railways and the like. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(The General Electric Company, United States.) 


COMPLETE SPECIFICATIONS ACCEPTED. 


25490. 


5602. 
5893. 


58934. High-tension 


6086. 


6510. 
6602. 


7836. 


8936. 


9706. 


10993. 


12385. 


13311. 


14361. 


16359. 


17018. 


(To be published on April 4.) 
1905. 
Lodge and Muirhead. 


1906. 

Field magnets of dynamo-electric machines. Burleigh. 

High-tension electric switches. British Thomson-Houston 
Company. (General Electric Company.) 

electric switches. British Thoiison- 
Houston Company. (General Electric Company.) (Date 
applied for under Rule 5, Patents Rules, 1905, March 10, 
1906. ) 

Electrodes for arc lamps. 
Company. (General Electric Сошрапу.) 

Electric arc lamps. Brockie. 


Self-regulating installations for producing electrical 
or mechanical power or both simultaneously. Tudor. 


Wireless telegraphy. 


British Tlionison- Houston 


Ignition systems of electrically - fired internal- 
combustion engines. Electric Ignition Company and 
Hail. 


Railway and the like signalling systems and apparatus 


therefor. British Thomson-Houston Company. (General 
Electric Company.) 
Electrolytic apparatus. Arthur Stenton Rathbone 


Wainwright and Frederick John Mann, executors of the 
late G. J. Atkins. 

Dynamo-electric machines. Elcktrizitats Akt.-Ges. vorm, 
W. Lahmeyer und Co. (Date applied for under Inten- 
national Convention, May 11, 1905.) 


Sparking plugs for electrically-fired internal- 
combustion engines. Electric Ignition Company and 
Hall. 

Telephone dictating machine or apparatus Heys. 
(Turner.) 


Machines for making incandescent electric lamps an d 
the like. British Thomson Houston. Company. (General 
Electrie Company.) 

Electromagnetic switches operated by alternating 
current. Allgemeine Elektricitäts-Ges. (Date applied 
for under International Convention, July 19, 1905.) 

Prepayment electricity meters. Aron. 


eee 


18178. Electric installations working with turbo-dynamos and 
accumulators. Grob. (Date licd for under Inter- 
national Convention, Sept. 19, 1905.) 

19830. Cooling of dynamo-eleotrio machines. Allgemeine 
mektricitats-Ges, (Date applied for under International 
Convention, Aug. 30, 1905.) 

19666. Joints for cane or like rods used in drain cleaning, 
chimney sweeping, electric cable wire hauling, and 
kindred purposes. Brassington. 

19917. Apparatus for controlling and operating coal hoists 
and the like electrically. Dixon. 

$0450. Commutator bars for dynamo-electric and like 
machines and the method of fastening the armature 
coil connectors to such bars. Elshof. (Date applied 
for under International Convention, Sept. 14, 1905.) 

22101. Trolley wheels for eleotric tramways or railways. 
Kenney. 

$4682. Box or covering for lead-cased electric cables. 
Stratton and Claremont. 

26196. Clinchers for electric trolley wire ears. Marsh. 

26760. Attachment to telephone receivers for protecting the 
ear. Mosbach. 

$9902. Operation of vapour eleotrio lampe. Fuss. (Date 
applied for under International Convention, Jan. 11, 1906.) 

29416. Electrodes for arc lamps. (ich. Siemens und Co. (Date 
applied for under International Convention, May 17, 1906.) 


1907. 


4227. Electrical transformers. Johannesen. (Date applied for 
under International Convention, March 3, 1906.) 


— — 


COMPANIES’ STOCK AND SHARE LIST. 


Name — Last price. 
Commereial and Industrial.— £ £ 
Alliance Electrical Co., 5 cent. Cum. Pref., Nos. 1-70,000 1 .. 4-5 
LC ро и, 1 . 5/329 32 
Агов Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 .. 11/16- 5/16 
British Insulated and Helsby Cables, Ord., 1-100,000. . .... 5 . 71 
—— C— 6 per cent. Cum. Pref., 1-100, 000 MEN Vow ain’ 5 . 546 
Ii per cent. Mortgage Debentures .............. 100 .. 101-14 
British Thomson-Houston Co., 44 per cent. lst Mort. Deb. 100 92 56 
British 17.000 ес. and Manuf. 6 per ‘cont. Pref., 
nh sess Setureecssaw ne NM: 1-1 
4 per cent, Mortgage Debenture Stock .......... 100 .. 67-71 
Naa Electrical Engineering, ag or neis 1-106,731 .. 2 .. 91 
— — Кое. Cum., 6 per cent, Pref. .................... 2 . 14-14 
o ‚„......... 100 8394 
— & cent. 2nd Debenture Stock................ 100 .. 79-18 
Callender's e, Debentures...............- eer ..... 100 .. 106-108 
— 2 „5 „ „ „ RETETELE) Cee %%% %%% %%% „6 во 5 e M 
—— § cent. Pref. 6 „ „%% %%%%%0 %%% %%% %„„„ 0% 2 2 6 6 „ „6 е ee 
Crompton pes? o !.. уа араја е ии ава 5 .. 21/16-25/16 
——— 5 per cent. ређепбагев........................ .. 100 .. 96-99 
Bdtece Swan United, “A” Shares, 1-99,261 . e. 3 — И 
— * A" Shares, 01-017,139 ....... . 6 — 224 
——— $ per cent. Debentures............... . . 100 900 85 
per cent. Deb. Stock, Red. .................... 100 .. 887 
Blectric Construction, Nos. 1 to 112,100 .. r 28 17/10 
——— 7 per cent. Cumulative Prei... vs 42 
— 8 cent. Perp. 1st Mort Deb. ................ 100 .. £184 
Ferranti Limited, d per cent. lst Mort. Deb. Stock, Red. 1 .. 90-95 
General Electric Compan (1900), 5 d cook Cum. Pref... 10 .. 8% 
——— 4 per cent. lst Mort. Deb. Stock ................ 100 .. 9 
W. T. Henley's Telegraph Works, бола КЕРА ГЕ One ss 6 — 1213 2d 
——— 4) per cent. Рге{егепсе.......................... — Ona 
— 4 per cent. Debentures ........................ 1 . 107109 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 154 161 
4 per cent. Debentures „ 6 6 6 %%% %% „ 6%„„%¹7[— „ % % „%%% „ „„ о ә 00 — 100-lud 
Parker, Tbos., Limited, Ordinary ........................ 10 10-104 
Telegraph Construction and tenance............ cece 18 203 22 
— — 5 per cent. Bonds 0690699099006002000009090904» оэ оо ое 100 e 100-13 
Electric Lighting and Зарр = 
Bournemouth and Poole, Ordinary ................... .. 10 94-104 
——— 4 per cent. Cum. Pref., 7,501-15,000 ............ 10 .. 9; 93 
„ 1500122000: . q : 10 . 101.01 
——— 44 per cent. Debenture Stock, 'Red.... .... 100 .. 101-04 
. t and Power o. 8 6-4 
per cent. lst Debenture Stock, Red. .......... 100 .. 99.101 
Brompton and К Ordinary .......... 3 e S „ 73 8) xd 
——— 7 per cent. Preference ................. ........ 5 .. 18 xd 
Calcutta Electric Su JJC 8 — 89 
55 оа 8040 126000 соса VU 5 eas й. T 
c Supp о mpany TE m 
Central Electric Supply, 4 t. Guar. Deb. Stock .... 100 € 105-105 
ЧАЛЫ Me West Ki Seer Electric Supply, Ord., aged 
SOSH CHORH TECHS HSE EHH vo „%„% „%% „%%% ое ое ев 0 e. еэ 4x 
IE ene Con ee, 1-80,000 .... РРР . Š u 44, 
— Ӧ cent. Debenture Stock, Red. socre he cess 100 . 96 $9 
——— “City Undertaking,” 4 Саш. рсе, 1-40,000 5 . 5141 
ditto (1903) 40,001-80,000.......... 6 — — 34i 
Choises Electricity gu // ere я e q 5 xd 
—— 4) cent. De ntures . 2 % % „% „% „% %% „%% „„ „„ „6 о . 100 e 104-107 
City of London. Ordinary.............. e e 2 94-104 xd 
— 6 per cent. Cumulative Pret......... 0000600026 10 up 114-124 xd 
qu. ре сш. Debenture Stock .................... 100 — 171-124 
per cent. 2nd Deb. Sta. Prov. Сос. (all pd.) . 100 . 97-100 
County of Blectric Supply, Ordinary ............ 10 ш 74 8. xd 
— — 6 per cent. Cum. Prell... 10 (IId 
I per cent. Debentures Prov. Certa, All pd. Rd. 100 . 105-108 
—— — 44 per cent. 2nd Debentures Prov. Certa. ........ 100 . 97-1С0 
ty Ordinary, 150,000.. 5 .2 116 : 5/16 
2 рес Peak Cum. Pref. OS 9 0 6 6 K Of 4. 68 08 909 009 ол 68 6 Lr ы 
per cent. First Mort. Deb co ambs a eei ds A 9l 
Безе & Traction Co. of Aust. 6 p.c. Om. PL, 1309000 5 æ а! 
ne Electric Noe L 10,0 — 2 61 
Folkestone oa. 1 ec 95 оо 99 mo =» 
— Ario Sappiy, Ord, Btock, ел „% %% %% %%% %%% 64 00 a 99.790 
Hove Lighting, Ord., 118000 „„ GD „„ „„ a 7-8 
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Name. Amount — Loss price 
8 8 
Isleof Wigbt Elec. Lt. and Pwr. A re Db. Stk. Red.. . 100 „ 96-99 
ere Есе Power and L ighting, 6 per cent. Cum. 
ef., 1 ТАМУ ААЛ „+эоогееезэете „„ e eee 1 — 23/82. 27/2 
Kensington & жет h'abridge Elec. Lt., Ord., 1-21,000 . — 3385 xd 
Kensington and Knightsbridge and Notting Hill, 4 per 
cent. Debenture Stock Red. ........................ 100 .. 57-100 
Kidderminster and Dist. alee Lighting and 5 Pref. 10 92-1 
London Electric, Ordinary ............................ „ Oa 14-25 
b per cent, F ааыа 4} 51 
—— — 4 per cent. lst 900 00 Debenture Stock, Red... 100 £5 «8 
Metropolitan Ordinary, '00,001-300,000 .. .............. 6 7 xd 
44 per cent, First Mortgage Debenture Stock.... 100 1С6-1,0 
44 por cent. Cum. Prein. 5 .. qj d 
r cent. Mo 2770 Debenture, Red. ......... . 100 .. £0 9 
Midland ос Power D 4 p.c. lat Mort. Deb... .. — б 89.8 
Newcastle- ор Ime Biotie. Supply, Ordinary, 1-57, 09 5 m 748 
„ e coeno вена эзуу 5... 78 
dos 15, CO. 87, 500 Gasued: at Le prem., 16%. paid) 4 2a-ch 
5 per cent, Pref. 57. 0 0) 5 .. 51 t1 
— — do., 75,(01-87, £00 (issued at 10s. prem., 4s. paid) 2 2424 
Notting Hill Electric JT T D-— 00 > 12 3 
4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) we 87 100 
Oxford Electric, Ordinary, 1-96 and 40-14,310 ............ ex 98 64 xd 
4 per cent. Debenture Stock .................... 100 . 93 
Royal Electrical Соран y of Montreal, 44 per cent. Firat 
Shares Mortgag bentures ...................... 100 57.101 
Smithfield Markets Electric Supply, Ord 1-12,000 ...... 5... 14-2 
——— 4 per cent. Debenture Sti kk... 100 . 145 
South London, Ordinary ........................55.555 b .. 23:3 
South Metropolitan Electric Light and Power, Ord. ..... "D ue a2 
7 per cent, Cum. Ргеб, .......................... 1 )4-1 
44 per cent. Ist Mort. Dt b — 100 .. 1071 
St. James’s and Pall Mall, Ошу, 101-20,080 ......... ‚ § 74 8, 
7 per cent. Prell 64 77 
34 per cent. D.obdd . deen ar 100 .. * 2 
Urban Electric Suppl Or: inary, 8-50-00 5b... 24 54 
5 per cent. ае Preference, 50,001-80,000 5 3514, 
Westminster, Ordinary ....................... o „ 2 a 9, 10] 
— 44 pet cent, Pref., 110,101-138, 251 ео „ „„ „%% оо 5 az bit? 
Eleetrie Tramways.— 
Anglo- tine, 54 per cent, Cum. Pref., 1-260,007 ...... А . 71 80 
- „„ „„ „„ „„ „„ „ „ „ „ = è 
Permanent 6 per cent. Debenture Stock, 1888.... .10 — 122135 
Auckland Elec. Trams., 5 e a Mor. Deb. Stk., Red.. . 100 — 104-107 
Barcelona Tramways, Ord., 20,000............. ТТ dU. ras * 
B рег oont: Gum. Bret Sbares, 1-10,000 Фаз» dU a 
5 per cent. Deb., Red. ‚ 1-600 6 „ „6 о о о ооооооо во 100 еэ m 
— — 4j per cent Red Deb. Stock ... ................ 100 — — 
Bath Elec. Tramways, Ld., Pref. Ord. Sha., 75,001 - 150, 606. 1 2732 3132 xd 
per cent. Cum. Poel. Shares, 1 1-59, 5 . 1 . £9:21132 
Blackpool and Fleetwood Tramroad ................... . 10 .. 15415 
Brisbane Tramway Invest., Ord., 1-75,000 ............ eS. 5 — 22 
5 per cent, Cum. Pret., Nos. |. 75,000 ............ $ u 9-44 
per cent. Deb. Stk., ' Red., Prov. Certa. all pd.. 100 .. 8-102 
British Co Umbla Electric Railway Co., Ord. Def. ........ 10 .. 1:713 
= Ord. Prob PPP 100 .. 169115 
—— 5 per cent. Cum. Perpetual Pref. Stock.......... 100 .. 104-108 
—— 4, per cent. lst Mt. Debs., Nos. 1-6,250, of 240each 40 .. 100-102 
—— 44 per cent. Vancouver Power Deb ee 1024-1044 
British Electric Traction, Ord. 1-500,000 & 60,001-90,000 .. 10 34-34 
s per cent. Cm. Pl., 30,001-60,000 .............. . 10 74 
—— per cent. Ре fa erg Stock ..... ... 10 o 106-109 
——- 44 per cent. 2nd Deb. Stock ...................... 100 . ЕЗ8» 
Buenos A and Belgrano Trams................ раена" Өс x 34 8 
— “А” per cent. Cm. Pf., 140,000. 2 6 %% %% 6% 6% 66% „„ 66 6 „ 0“ 6 fu 54-58 
—— “ B" 6 per cent. Cm. Pf., 1-27,500 .. кзз жэй uad t. ш Ay 
5 рег cent. Deb. Stock, Red, эоооее»» 2 „ 2 „6 „ „„ о. oo n M 104-06 
Prov. Cert., all es desis nie ЛО are sige EON P M РЕ — 101-104 
Buenos Ayres Electric ams., 5 p.c. Deb. Stk., ner es : 100 e. 88.101 
Calcutta Tramways, 1-106,000 ............................ és 84-8} 
105,001-157,610.................................. 5 ag d 
4 г cent. 1st Deb. Stock, Red. ........... e... 100 .. 15,108 
Cape Electric Tramways, Nos. 1-480,000 ̃ . S l .. 716 9/16 
City of Birmingham Tramways, 5 per cent, Cum. Pre .... 5 .. 43 
4 per cent. lst Mortgage Deb., 1-5000 (4170 1 100 .. 94-1 
Colombo Electric Tramways aud Lighting, 5 per cent. 1% 
M Debenture Stock, Вей. .................... тр . 93-102 
Cork Electric Tramway and Lighting Co., Ordinary . 10 .. 14-15 
„ per cent. Cum. Pref. ...................... e 10 . 14-15 
——— 4 per cent, Рерербигев ........................ ec 7200 99-100 
Dublin United Tramways (189), Ord., Nos. 1-60,000 . 10 . 14-44 
EN S per cent. Fre os. within 1-60,000 M ОТ . 10 . 1534142 
r cent. Murt. Debe, 1-5,000 Red. ........... 00 94-96 


50-year Coupon Bonds ої 1562, 1-6,957................#1,С0). 89-92 
Imperia! Tramways, O FF IO PT .. 18-19 
6 per cent. Cum. Pref. ......... VER TESUNE RR es ... all .. 14.14 
4, per cent. Deb. Зосі ......................... — 108-11 
Isle of Thanet Electric Tramways and Lighting, 6 per c. 
„Nos. 30,001-60,000........................ n 1 
4 per cent. 1st Mt. Db. Stock, Red. ............ .. 100 .. 1175 
Kidderminster and District Lighting and Traction, Pref... Y 8-84 
Lancaanire United Tramways Limited, 5 per cent. Prior 
Lien Deb. Stock, Ked. Sere 3 ое о 2 2662 „„ „„ о согоо т= =» 36-96 
£296 520 2ud Mort. Deb Stock ................, o EA ы 
£83. 339 Deferred Deb. Stock (all fully paid) — — = 
Lisbon Electric Tramways Limited, Url, Nos 1-591 8. 1 13161: 7/16 
—— 6 рег cent. Cum. Fref., Nos. 1-125 1993. eon we dl Zi 1/16-1 3/16 
5 per cent. Mort. Deb, 1-5,00) He.. 100 .. 98101 
London United Trys. (1901), 5 per cent. Cum. Pref......... 10 . 71 8i 
4 per cent. lst Mt. Db. Stock, Red. .............. 10 .. 859. 
Madras Elec. Trams. (1904), 5 рег cent. Deb. Stk., Rd. = 209 е; 98 101 
Metropolitan Elec. саш efd., 1,000,001-1 ‚314 ‚016. 1 . 1/16316 
5 per cent. Cum. Pref., 500,001-1,000,000.......... 1 І 13161516 
cent. Deb. бе» C 10 — 80599 
Milwaukee Electric Rail and Light 10015 сез cent. O yr Cons. 
Mort. Bonds, 1926, 1-5,500 and 7,001-8,000.......... . $1,000 .. 103.105 
Montreal Street Rail, Sterling 5 per cent. (Mort.) Deb., 
1908. 1:600... ie ß Ее Made = 103-105 
——- — Sterling 44 per cent. Deb., 1922, 601-2,000 ........ 100 .. 103-106 
New General Traction, 6 per cent. ‘Cum. Pref., 1- И 000 апа 
34,001- 74,000 оовевоовоеооовнвооове сеза оваооооо овоо W ec 5 a 2:13 
Oldham, Ashton, and Hyde Tramway, Ordinary . "morcm Я 10 id 12 
——— 5 per cent, Cum. Preaůꝙ k Lees = 9 
Perth Elec. Tramways (W.A.), 5 per rene 1 or Deb. Sk... 100 10.100 
Potteries Elec:ric Traction, inary, 1-24 —— | 4-2 
b per cent. Cum. Pret., 300.81 545000 ее 1 = 916-13 6 
—— 44 per cent. Debenture Stock ................. 10) е 964-1 1 
Electric Railways.— 
BB e 292 2 62 2 6 „ „6 „ Ф оооо €8 €6 6 „%. 6 Q5 аа оз (QD 15 se 5 
во as ое as as as no os KP or GP (D -96 
e Deu Stock (Prov. B Script Certe., fully paid) 100 æ 103-106 
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Name. аса" Last prioe, Name 3 Last peice 
= Telephones.— g g 
City and South London Consolidated ойу зоо 100 40.42 
— - 4 pircoat, Debenture Stock .................... 100 103-107 N itlonal Telephone, Preferred .......................... 100 = 166-108 
—— 5 pr cont Pret. Stock'91. +...» . 100 < 119-122 ——-— Deferred Stock ................. аео ооо 100 102-104 
— - "m „% '95..............@...›.„.... 100 115418 — — per cent. Cum. First Pei . 10 11-158 
— 0 eese se . 100 ao 109.112 — — 6 per cent. Cum. Second CCC 10-12 _ 
(\тагә Overhead, S per cent. Pret. wee Rates nee: 10 ~ 10-104 ——-— 5 per cent. Non. Cum. Third VVV . 54- э 
—— - ) ia rey, 1-50,000. 10 ш 57.3 — 33 per cent. Deb. Stock, Red, ..............- .... 100 . 827 
— - {рэе cant. Mortgage ‘satura Red., 1-1,700., — .. . 4 per cent. Deb. Stock, Red. .................... 100 100-102 
U1120g02121 Eleotrlo Ratfways of London, 5 per cent. Oriental Telephone and Electric Compan 1 ..15161706 
Pen- Sharlug 3scured Note — .. 83 85 —— 6 percent. Cam Prein. 1 14-1 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Miles of 
Traffic Returns for Increase or Acoounts for past year. 
week. decrease. um sn pens 
Line. — — — — — „л к сы бы | tle o 
ва] 1907, | 1900 | Week. аен 1907. | 1906. Roding мын, pense | — miles кыо — | miie. e of mui 
| 163: | ator |—- 85 25 as 310 64.0 TP MI ud | fe | <a 
Aberdeen Corporation ......... . M3: , = 8 58511 b May 31| 64,071 | 15,530,351 { i " . К 
Ayr Ot poratiog VC 177 192 — 15 — 8 8 n 15| 14,528 ‚516, ‚946 1 971 850 «16 
Biker Street and Waterloo Ry... 2,315 — — = = = ү 2 = = = a = 
Birkenhead Corporation ........ 975 972 |+ 4|+ 82]/4555|45:55| March 31| 55,025 | 11,145,631 | 1,309,903 | 1°18 |1008 8,5381] 603 
Birmingham Corporation ...... $4313] — = = 2| 2 „ 31| 17,133 | 4,709,798 | 366,526 | ‘86 |145 | 8,8660 | — 
Blackburn Corporation ........ 92 818 |+ 111| + 3,105 | 24 24 „ 25| 48,875 | 8,661,720 986,953 | 1°35 |11:89 036 | 7-44 
Blackp ol Corporation.......... 367 3555 |+ 4| + 3,707 | 174 |. 174 ‚ | — - E = = — = 
Blackp »)1-Flestwood Trams 193 15 |+ 5|+ 164 | 16, Dec. 31 31,846 | 8,535,677 579,264 |328 |1319 — та 
Bolton Corporation ............ 19) | 1,915 | + 56| + 8,22) | 43 2 | March 31| 95,766 | 20,805,196 | 2,161,130 |1:15 {10°63 | 8,504 6:14 
Вл зло Corporation . cd 1,259 | 122 | + 43| + 9,783 | 1741| 41 л 55,276 | 10,058,288 | 1,121,625 1:32 |1183 | 5,986 | 719 
Bradtord Corporation .......... 3.932 | 401]- 9 + 7,412 | 95 | 95 „ 31/230,085 | 47,108,000 | 5,053,392 |1°172[109@7| 2,586 | — 
Brighton Corporation "8 700 T 8| — 1,603 95| 9; : 1 50,559 | 11,521,160 | 1.152,828 |106 |1048 | 2,814t| «vl 
Bristol Tramway Company...... 4485 | 4,595 — 110] — 5148 | l| Dec.51259,799 | 46,312,373 | 6,127,155 | — | — — = 
Buraley C zporation ........ 103 | OH |t 59 — 40 | 4) March 31 57, 11, 092,704 | 1197774 |1:31 |1161 | 5,588 | 817 
Burton О›?рогайоп ............ 251 269 |- 8|- 667 | 83 в; , 1 17,950 | 3,878,269 | 454,082 |107 | 9°21 | 2,068 | 676 
Cardiff Corporation ............ = = = = 31:62 |t52- 4^ , 1[112,209 | 24,134,363 | 2,770,049 |112 | 9-78 | 3,788 | 944 
Carlisle Tramways Company .... 147 161 |- „14 — 197 | 85| 8:5| рес. 51 10,713 | 2,955,002 559,756 — |714 = >18 
Central London Rallway........ 6.376 | 6911 |— 55 — 6211 6 6 „ 31|347,588 44, 875,547 1,281,214 | 1°86 [65°10 | 57,951 | 580 
City and South London Rallway. 2962 | 2911 |+ Sl} + 825 | 6] 6 311 — E = em = = — 
Colohester Corporation ....... 114 174 — = 8 8 March 51| 10,888 | 2,457,553 | 320,78 97 | 7-47 | 1,401 | 612 
Cork В. T. and L. Company . 39 | 36 T 35) — 21 | 154| 15%, Dec. 31 24,895 , 5,814,576 | 882,256 101 |664; — |*%% 
Darwen Corporation .. 2% 217 |+ 19 + Sil | 7:25 | 723| Marchi] — abis Ei MERE. bs = — 
Dover Corporatl on. 17S | 180 — Uj + LOL | 4 , 31 11,250 | 2,853,200 | 284,343 84949 | 2,500 | — 
Dablin and Lacan d кси B : 81 97 |- 47 "i 7 „1 At] Dec.3!| 6.358 402,511 110,738 | 3°79 [15:78 942 | 7°55 
Dablto U. Т. .... 4544 | 4,53: | - + | 484) 8 . 51/267,489 | 50,050,949 | 7,077,372 [1-28 | 907 | 5,691 | 5% 
Dandee City Tramways .. ..... 337 eBt | e 115| + 4.92) | аг | 21 May 15| 50,153 | 13,086,394 | 1,005,912 906 |116 | 2,180 |748 
Gast Han Corporation.......... 827 38231 [25 e 519 | 14 | 14 | Murch51| 36,652 13,689,658 865816 | 4 1018 | 2,904 | 679 
Glasgow Corporation............ 16,411 | 15 056 11.555 155.01 79, | 79. Мау 31|756,480 185,767,519 17,945,595 — [1012 = = 
AloucesterC wooration ........ 222 219 |+ 5| — 6| 15 | 15 | March51| 15,466 :902, 90 | 658 999 522 
G. N., Ріс zu lilly, ani e 4,159 — = = 9 9 = es бый Pr ee il] = 
Halifax C »rooration . VOR, = — E^ 6177 | 57 s „ 31/74, 019 17,849,642 1,540,707 — {11°53 | 8,065 | 856 
Haddersfield Corporation| bes 1,415 | 1,54 | + t 35 35 os 51 69, "938 12,838,150 | 1,666,262 | 1°24 | 9°71 | 1,885 | — 
Hall Corporation .............. 2.522 | 2174 |+ 133| + 5,02 | a6 | 2 s» 31/112,652 | 27,102,921 | 2,910,698 | 1 92898 — is 
(Кота Cor por ation == = ar 104 | 104 „ = pa = = za — — 
Ilkeston Corporatlon 119 101+ 19 £4 619 9 E EN АЙ n eA = 
Kirkcaldy Corporation Pies = = т E 74 74 May 16| 11,586 | 5,636,652 419,800 737 | 662 1,480 |52 
Lancashire United Tramways .. 1.059 759 |+ 50 253. | 37 | 37 = = VE EM Ex - 
Leeds Corporation .............. 5.92 5 a t I t 14,055 89, | 894 March 25 298, 233 64,223,666 | 7,121,038 1-10 [1002 | 3,361 | — 
Leicester Corporation .......... 2063 | 2057 | + 42 | 43 Dec. 31| 26,011 | 12,059,252 1,229,507 |1 9-79 — 4-88 
= 42 3) 
Livetpool Corporation .. 10,241 | 12,675 41 + 99) | 104 | 104 „ 511547,625 116,642,668 |12,166,419 Е НЕ - m 
Liverpool Overhead Railway .. 1495 | 136 |t 5?| — 157%) 665| 6-55| June 30 81, 11,171,865 | 1,024,275 кы: [ы — — 
London County Councll ........ 27.185 | 14,654 | t12,751| $557,102) gg | эз = " TM ue z РЕР 
LowestoftC »rporatton .......... iS + D 6 | 6 | Sept. 50| 14,511 | 5,128,867 | 359,435 |108 | 9-68 | 2,638 | 648 
Maldstone Corporation ........ = = Et pP 2 2 | Maroh31| 4,740 850,121 112,227 135 [1015] 2,370 | — 
Manchester Corporation ........ 13.103 | 12,19) | + 9 3| +47,705 149 | 149 „ 51163 126,900, 1 1 7 arcs | ot 
Metropolitan District Railway .. 8,47 | 7935 | + 352 | — 1931 | 28 | 24 — 1, ‚956 26 900, 87 14,185, 24 |1 19 10°78 P is 
-1,955 L—18,555 * 
Metropolitan Rallway .......... 13,715 | 15.670 | - 1,253 | 74 + 73 = zz des = = 
Nelson Corporation .......... 124 3 5 ; 7 351 t+ 15 918 22 22 4 3U 6159 | 1,972,647 206,558 734 | 2,239 | — 
Newcastle-on-Tyne Corporation . Sibi 8197 | TN 50 „ 51ʃ197,849 | 43,069,934 | 4,526,162 | 1-07 (10-98 | 5,967 | 70 
Newport (Mon. ) Corporation .. 575 657 |+ 19 + 1955 151 15 „ 31 39,356 | 7,252 535 | 785,435 = 928 — |64 
Oldham Corporation .. .. ........ = z | — 3184 „ 25 65,653 | 13,466,245 | 1,604,740 1*16 |1045 | 1, = 
Portesmoath Corporation ........ „ 15 1.43) [1.43 — 38 + 399 28 | 28, ‚ 51 95,702 | 18,625,529 97.499 1 63 — - 
EeadingCorporation............| » 7 935 559 — 354) + 315| 35 | 334 sl s 9 1 А 17 11% = = 
Rochdale Corporation .......... = = = = = 21:29 | 21 23 » 51 14,881 | 2,837,110 586,547 |124 |924 | 1,102 | 7 
Rotherham Corporation .. m 2 2; = 91 9) 51 23,569 | 5,251,472 | 595,054 |107 | 963 612 | 7-49 
Salford  rgoraMon ...... e 18] 4,258 | 4.166 | + 72 | + 6.631 | 708 | 702| ,, 51;214,111 | 39,213,560 | 4,884,590 | 1-28 [i029 | — | — 
Bcarbor h Tramways Co. Р = — — -= = 44 4 = kis p = ui — EA m 
эле@з11 Corporation. . „. 17 9,851 | 4.936 + 515 18,821 557 | 354 , 25/240,565 | 63,952,285 | 6,049 899 | 805 9848 5,658 | 647 
Southampton Corporation ...... Feb. 6] 770 32|- 2 — 18 | 18 "Sil 49,365 | 9394,77] | 108,869 |127 1 — |18 
Southend-on-Sea Corporation....|Mar. 15] 252 2 |t 19 + 94) 9 9 xo 811 = - ame HU uis те 2 
sockport Corporation. = = = = 25 25 » 51 39,550 | 6,766,051 1.027, 73 — 928 — 475 
Sunderland Corporation ........| » 16 1,222 1.179 | + 2 + 5,615 2) 20 „ 31| 64,858 15,564,463 1,495,685 1-004 |10:56 2. 6:57 
8wlndoa Corporation .......... 6 19 175 — = 43 | 4 „ 51/ 4,937 | 1,515,767 102,761 | 0°87 11:65 А . 
Wallasey U. D. C. . .... ..., 16) 740) 63) |+ 4) | + 2,035 1185 1.85 „, 51 58,768 | 7,412,881 | 778,851 |180 1194 | 52 | 75% 
Warrington Corporation ........ — = = 2 = 9 9 „ 51 17,957 | 4,018,825 | 403,363 — |985| — 0:53 
West Ham Corporation ........ „ 14] 2037 | 183 |+ 21 $29,294 1% 1147 |, зу — | 15,773,742 | 1,987,165 | — | — | — : 
Wolverhampton Corporation... | „ 15| 75 76) | + 5 + Love | 20 Же „ 5141,90 | 8, 47,066 | 950,558 10:585| 2,062 
"EM OMEN JJ ⁵ ⁵ ↄ ⁵ↄ d дн. су, ¼ EE ee 
* Includin eteam trains {And 98 miles of inteelacing маск a Train mile. b Per mile of Angie Маси, à an- figures, k Double track 


Eghtiy loaded. Cau a correct charge for electricity used Le prepared 
trom these two wattineter readings, and how! 

D^ st Answer to No. 947 (awarded 10s. ). —This phenomenon 
i$ à common one in two phase motors, and may be simply 
explained as follows: The usual method of winding induc- 
tion motors is to wind one phase straight and one beu to 
clear the first. This has the effect of making the bent 
phase (due to its increased length) have a greater apparent 


resistance than the straight phase (there may also be a 
slight difference in lag of the magnetising current in the 
two-phase, but this is generally negligible). One phase 
therefore, would take a greater magnetising current than 
the other, and consequently have a greater corresponding 
flux. 

Let О А = maximum value of flux in phase A and 
О B = maximum value of flux in phase B (see Diagram 1). 


Feur 


%0 бо qo 110 150 \%0 
Fic. 2. 


These maximum values occur at 90deg. interval of time. 
We can now combine their instantaneous values for several 
intervals of time, and so obtain the corresponding values of 
the resultant rotating field plotted to polar co ordinates 
and get the Curve А D A, Bl.. We will now plot these 
values again to rectangular co-ordinates and get the Curve 
a ha h (Diagram 2). Assuming a sine wave distribution 


TRHASE А PHASE B 


Fic. 3. 


we get this curve, which must also be a repolar wave. The 
average value of rotating field is, therefore, C D (Diagram 2). 
The flux corresponding to the back E. M. F. allowing current 
to flow in phase A in the working (or motor) direction is 


E D- ОА (Diagram 1). The flux CD is greater than 
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this, and the back E. M. F. will, therefore, be greater, во 
reversing the direction of the current in this phase, aud so 
reversing the direction of rotation of the wattmeter. 

Considering phase B, the flux necessary to allow the 
maguetising current to flow is D G=0 B (Diagram 1). 
The average flux, however, is less, being D C, and, there- 
fore, a larger current will flow and so push up the induc- 
tion. (Note that the reversal of the current in phase A 
has no effect on the phase relations bringing about this 
phenomena.) The increased induction and e R loss in 
phase A increase until a stable condition is reached. The 
machine, therefore, works as a motor- generator pumping 
back current on one phase. (Phase 13 is acting as ап 
asynchronous alternator. For further information see 
“ Alternating-Current Phenomena,” Steinmetz.) 

If two wattmeters are used connected as in Diagram 3, 
the watts taken from the supply company are the algebraic 
sum of their readings. Lach wattmeter measures the 
watts flowing in one phase. If one wattmeter reverses, 
watts are evidently being supplied to the line frum that 
phase, and these must be taken from the other phase in 
addition to the driving watts. The algebraic sum of tho 
wattmeter readings is, therefore, the number used.— M. J. 


Answer to No. 947 (awarded 7s. 6d. ).—The phenomenon 
observed by “R. C. II.“ is met with not infrequently, and 
there are one or two causes known to account for it. It is 
possible that the meter may be at fault, but more probably 
there is a lack of balance between the two phases, resultiny 
in the reversal of the supply current in one phase. It 
would have been much easier to solve this problem if the 
querist had stated the method of connecting the series coils 
of the meters, and also whether a synchronous or an 
induction motor is referred to. 

On some two-phase circuits where the load is balanced 
the current coils are connected in the common return wire. 
Then at light load, on low power factors, the current in 
the common return may lag more than 90deg. behind the 
impressed volts in the leading phase, and, consequently, 
the meter reverses. Under these circumstances the 
algebraic sum of the two readings gives the total power 
supplied. Assuming, however, that this is not the case, 
and that the meter is not at fault owing to under-compensa- 
tion or some other reason, we are led to conclude that the 
current in one phase is actually reverscd, and that power 
is returned to the line. This sometimes happens on very 
light loads, and is due to lack of balance between the 
phases, which in its turn may be attributed either to 
dissymmetry in the stator phase windings or to a diflerence 
between the phase voltages. 

This state of affairs has been observed on several 
occasions in connection with two-phase motors of the 
induction type. Assume, for example, that the voltage of 
phase А for some reason falls below that of phase B. 
Then under ccrtain conditions the resultant rotating flux 
due to B and the reaction of the rotor currents may 
generate a counter E. M.F. in A greater than its impressed 
E. M. F., and a reversal of the current results. The etlect 
of this is to increase the current in B, and a sort of trans- 
former action takes place between the two phases. As 
some of the power delivered through B is returned through 
A to the line, it is clear that the consumer must only be 
charged for the difference between the two meter rea ings, 
or, in other words, to their algebraic sum. If there is any 
considerable lack of symmetry between the phase windings 
resulting in unequal magnetising currents, the same result 
might be noticed.—F. S. 


Answer to No. 947 (awarded 5s.).—The occurrence is 
most probably due to a slight difference in the supply 
voltages of the two phases. When a two-phase induction 
motor is running light under normal conditions a certain 
no-load current is taken which is the same in both phases, 
and is chiefly a magnetising current. These two magnetising 
currents set up a resultant flux per pole which revolves 
round the stator at the rate of one pole-pitch in the time 
of half a period. This flux cuts across the rotor conductors 
at a small speed corresponding to the no-load slip, and sets 
up a small current іп the rotor which is just sutlicient to 
provide the power for the rotor and bearing losses. If, 
now, the supply to oue of the phases is interrupted, the 
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motor will, as is well known, continue to run as a single- 
phase motor on the other phase—the rotating flux 
(practically unchanged in amount) being now produced 
by an increased current in the one phase combined with 
а magnetising current induced in the rotor by its rotation 
in the flux of the one phase. 

In all cases the current flowing into one phase of the 
stator is obtained by dividing the vectorial difference of 
the supply volts per phase and the back volts per phase 
(set up by the rotating flux) by the resistance per phase. 
This voltage difference is always very small—viz, 4 
to # per cent. at no load, and some 2 or ? per 
cent. of the supply volts at full load. If, therefore, 
through insufficient regulation at the supply station, or 
unequal feeder drop, one of the phases is supplied at a 
slightly lower voltage than the other phase, a condition is 
very soon reached corresponding exactly to the disconnec- 
tion of one phase—viz, no current will flow into the one 
phase when its supply volts fall to an equality with the back 
volts set up by the rotating flux due to the other phase 
and the rotor currents. Any further reduction in the 
supply voltage at this phase will result in its back volts 
exceeding the supply volts, and this stator phase will then 
act as a generating phase and deliver current into its supply 
mains. The ampere-turns produced by this generated 
current will tend to neutralise those rotor ampere-turns 
which are helping the other stator phase to produce the 
rotating field, and this will necessitate a corresponding rise 
in rotor amperes, in slip, and, consequently, in the input 
of the first phase. 

И the motor happens to be loaded at the time that 
the volts of phase II. fall, a greater drop can occur before 
the generator action commences, because the back voltage 
will start with a greater difference from the supply vclts 
than at no load. With a drop of 3 or 4 per cent, 
however, the phase would begin to generate even with 
the motor fairly fully loaded, and phase I. would then be 
supplying (1) the whole magnetising current of the motor, 
(2) the power represented by the load on the motor pulley, 
and (3) the power represented by the generated current in 
phase II. This whole power would be recorded correctly 
on the meter in phase L, whilst the meter of phase II. 
would run backwards and record the power delivered back 
into the mains of phase IL, so that the number of Board 
of Trade units to be paid for by the customer at the end of 
a given quarter would be: increase in Board of Trade units 
shown on meter I., decrease in Board of Trade units shown 
on meter IL, supposing meter II. has run backwards more 
than forwards. More probably, however, the net result 
on meter II. would only be a smaller record than that of 
meter I., and in this case the total energy used would be 
the sum of the two meter readings, as usual. "This total 
amount of energy would be somewhat larger than if the 
same amount of work had been done by the motor with 
both its phases working correctly, because the increase in 
С? R loss in phase I. would exceed the reduction in C? R 
loss in phase II.—i.¢., the motor would be working 
somewhat less efficiently when the phases are unequally 
loaded. —Q. 


Answer to No. 947 (awarded 5s.).—The motor is not 
directly responsible for the back reading. When the 


I Phase 


2"d Phase. 


DIAGRAM I. 


return conductor from the two phases is taken through 


the series coils of the wattmeters, the phase of the resulting 


currents is, at light loads, more than 90deg. layging with 
respect to one of the phase E. M. F. s. The simplest and 
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best way is to place one wattmeter entirely in each phase. 
The energy taken in will be measured by the arithmetical 
sum of the readings, which will always be approximately 
equal (Diagram 2). Diagrams 5 and 4 show what happens 
when the vector sum of the currents is taken through the 


|I Phase 


WA 


. 


2 


2nd Phase 


TIAGRAM II.—No Back Reading. 


thick wattmeter coils in series. The angle of lag is taken 
equal for both phase currents. This will be the case on a 
motor load. 

It is easily proved that the projections on rectangular 
co-ordinates of a resultant are equal to those of the com- 


Phase 


l st 


Volts 


DIAGRAM ПГ “n Load. 


ponents. The coordinates at right angles to each phase 
give a zero value for E x C; therefore, E, C, cos «, 
+ E, С» cos а, must equal E, x (projection of resultant 
current on (О .-axis) + E, x (projection of resultant current 
on O y). | 

In Diagram 4 it will be scen that one of these projections 


Phase 


pst 


O Volts 


DIAGRAM 1V.—Light Load. 


has a negative value, and, therefore, the reading of this 
wattmeter (W,) will be backward. If there be readings 
on the negative side of WI, subtract these, from those 
indicated by W, to get the total energy.— E. S. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If tbou hast knowledge, let others light their candle at 16. 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about. one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 

(QUESTIONS 
956. In designing a central electric supply station with which it is 
proposed to coinbine a refuse. destructor, what are the main items 
that have to be considered! What is the approximate cost of 
the destructor! I am under the impression that they cost so 
much per cell. What is this cell! Further, give reasons for and 
against combining destructors and electricity supply works. Сап 


a central station outgrow the usefulness of а destructor! If so, 
when is this point reached ‘—H. Baron. 


957. In paralleling alternating-current generators driven by steam- 
engines (one set is a duplicate of the other), the momentary cross 
current depends upon the amount the two E. M. F. waves are out 
of phase. The speed of the two engines in revolutions per 
minute may be the same, the voltage correct, and yet we may 
have а phase displacement due to the speed variation of the 
engine during the time of one revolution. How is this speed 
variation usually reckoned! What values does it have, and is 
there any practical method of measuring it on a particular 
engine '—F. G. T. 

ANSWERS. 


Qestioa Хо, 94. — Part of Rule 6 of the Board of Trade Rules for 
Regulating the Use of Electric Power, etc., on Tramways " 
stipulates that when the return is partly or entirely uninsu- 
lated, the company shall so arrange that if at any time 
and at any place a test he made by connecting a galvano- 
meter to the uninsulated return and to any pipe in the vicinity, 
it shall always be possible to reverse the direction of the 
current indicated by interposing three Leclanché cells in series, 
if the direction of current is from the return to the pipe, or 
hy interposing one Leclanché cell if the direction is from the 
pipe to the return." Discuss this rule, stating under what 
cirrumstances the rails are likely to be + or ~ to earth, and 
what remedies are usually adopted if the conditions do not 
comply with the regulation—say, in the case of a new system. 


Det Answer to No. 948 (awarded 10s.).—The part of 
the Board of Trade rule enumerated above, together with 
Rules 5 and 7, ensures that the return circuit for tramways 
shall be thoroughly well bonded. Rule 5 stipulates that 
“where the return is uninsulated, the negative terminal of 
the generator shall be connected thereto, and also to two 
earth-plates through a current indicator." “The current 
passing from the earth-plates to the generator shall not at 
at any time exceed two amperes per mile of tramway, or 
5 per cent. of the total current output of the station." 
Rule 7 stipulates “ that the difference of potential between 
the points of the uninsulated return farthest from and 
nearest to the generating station shall not at any time 
exceed seven volts." 

These stringent regulations were formulated at a time 
when considerable trouble was being experienced, due to 
the destruction of water and gas pipes from the stray return 
currents resulting from the imperfect bonding of the track 
rails. The magnitude of this destruction has been shown 
in а paper read before the American Institute of Electrical 
Engineers by Mr. Farnham (Trans., Amer. I. E. E., 1894). 
This paper contains an account of experiments carried out 
at Boston to determine the cause of the destruction of a 
number of water and gas pipes and lead-covered cables, 
which occurred soon after the street railway system had 
been in operation. At the time of the trouble the positive 
terminal of the generators was grounded, and the rails only 
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imperfectly bonded. Measurements made, at various parts 
of the city, between the pipes and the earth, in the vicinity 
of the track rails, showed that a considerable number of 
pipes were positive in relation to the earth by as much 
as 12 volts. The sequence of this is that the pipes 
act as a sort of feeder to the rails, the bulk of the 
current traversing the pipes rather than the comparatively 
high-resistance rails, and corrosion takes place at the 


W a A Li 7 | " | 
eter 1 Gas pipe 
Fic. la. 


places where the current leaves the pipes. From an 
inspection of Fig. 24, it will be apparent that this 
corrosion will be very considerable when the positive pole 
of the generator is grounded. If, however, the negative 
pole be grounded, an inspection of Fig. 1B will show that 
with a relatively high-resistance track the corrosion can 
only take place at a few places. 


Fic. 1B. 


The means adopted at Boston for the prevention of elec- 
trolytic troubles were : (1) grounding the negative terminal 
of the generators; (2) heavy bonding of the rails; (3) 
bonding gas and water pipes together; and (4) laying 
„negative feeders from the power station and connecting 
these to the water-pipes which were positive to earth. It 
is interesting to note that the presentday practice is 
almost identical with this. | 


Re ls 


E A. E E 


| NE 


мәга бө tsi; Pipes Positive to Raih 


Fre. 24.—*howing where Pipes are + and - in relation to Rails. 


It has been stated that corrosion takes. place where the 
pipes, etc., are positive in relation to the earth --i.e., where 
the current leaves the pipes. This is due to the pipes 
(when positive) forming the anode of an electrolytic cell 
and the rails forming the cathode, the surrounding soil 
being the electrolyte. It is well known that in an elec- 
trolytic cell the anode gradually wastes away (unless 
active metal can be obtained from the electrolyte) and the 
cathode gradually gains in weight. Experiments made 


Rails 


S Vols reverses current IVOR Peverses curren? 


үл, Pe RR 


Fic. 2B. Showing Conditions to be fulfilled in order to comply with 
Ru! e 6 of Board of Trade. 


some years ago by Prof. D. Jackson to determine to what 
extent the chemical composition of the soil affected elec 
trolysis, showed that when the soil contained salts of 
ammonia, potash, soda, etc., the iron that was carried off 
at the positive plate i.“, where the current leaves the 
pipes -was not redeposited on the negative plate, but 
deposited in a layer of hydrate or hydroxide of iron in 
the intervening soil. The experiments also showed that 
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even a relatively low voltage was sufficient to produce 
appreciable corrosion. 

rom the above discussion we see the reason for the 
apparently peculiar wording of the Board of Trade regula- 
tion under consideration. If the E.M.F. of a Leclanché 
cell be considered as 1:2 volts, we see that the pipes must 
not be positive to the rails by more than one volt, and 
must not be negative to the rails by more than three 
volts (Fig. 2). With these regulations properly enforced, 
the pipes will suffer little from electrolytic troubles. 


Trach Feeder 


Воо; Cer 


FIG. 3.—Negative Booster System. 


It has been shown that the greatest damage is done to 
the pipes at the places where the current leaves them ; 
hence the Board of Trade requirement that an E.M.F. of 
1:2 volts shall be sufficient to reverse the direction of this 
current. If, however, this voltage is insufficient, the pipes, 
etc., must be bonded to the rails, in order that the regula- 
tion may be complied with. In the case of a new system 
this bonding will only require to be done at places where 
ien pipes, etc., are positive to the rail by more than one 
voit. 

When the direction of current is from the rails to the 
pipes, it indicates that the circuit through the pipes at that 
point is of lower resistance than that of the rails. This 
would result either from bad bonding or too high a current 
density in the rails, and in this сазе the rails must be 
relieved from some of the current by laying “ track ” or 
negative feeders from the negative bus bar to the rail. 
However, since the Board of Trade allow а margin of 
three volts, track feeders will rarely have to be laid to 
comply with this regulation only. It generally happens, 
then, when this margin of three volts is exceeded, the 
regulations of Rule 7—i.e., а seven-volt drop in return— 
are also exceeded, and track feeders in conjunction with a 
negative booster are installed (Fig. 3). It is apparent that 
if a track feeder alone is to be of any use in relieving the 
rails from the return current, the resistance of the feeder 
must be very low, and such a feeder must be necessarily 
very expensive. With a negative booster, however, the 
cross-section of the track feeders may be reduced, since the 
drop in the latter is compensated for by the booster. 

In this country electrolytic troubles arising from stray 
currents from tramways should be rare, as considerable 
care is bestowed on the permanent way in the shape of 
good and heavy bonding, and, moreover, since the rails are 
generally set on a bed of concrete of from 6in. to Qin. in 
thickness, this would introduce a fairly high resistance into 
the path of the earth currents. That the bonding should 
be good and thorough cannot be too strongly emphasised, 
as upon this the future working and maintenance of the 
system depends. Although the cost of bonding forms a 
very large item on a new tramway system, it is false 
economy to try to reduce this cost, since, if the bonding be 
imperfect, a much greater capital outlay is required in the 
form of track feeders and negative boosters in order to 
comply with the Board of Trade regulations —MoNOPHASE. 


Answer to No. 948 (awarded 7s. 6d.).—The Board of 
Trade regulation regarding the maximum permissible 
differences of potential between the track rails of electric 
tramways usually used as the return and pipes or other 
metal work in the vicinity was framed with a view to pro- 
tecting such pipes from the corrosion which threatened 
them due to the leakage of current from the rails to the 
pipes, and the more serious case of these currents again 
leaving the pipes at some indefinite point for the rails. 


In the early days of electric traction it was not considered 
necessary to carefully electrically bond the successive 
lengths of rails together, nor cross bond them, and some- 
times the track return feeders were inadequate, with the 
result that the pipes in the vicinity, with their lead-caulked 
joints, formed a return of less resistance, and so the current 
would leave the track for these pipes and be conducted 
along them until it met with some resistance, such as 
imperfectly made joint or brick manhole, where pipe was 
not continuous, and here it would leave the pipe for the 
rails, with disastrous results for the former. 
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In Fig. 1 is shown the diversions of the current due to 
absence of, or improper, bonding, whilst Fig. 2 shows proper 
method of bonding, using cross bonds, so that in case of 
failure of one bond the other portion of rail will not be 
useless as a return conductor, but the current will be 
shunted to the other rail until faulty joint is passed. It 
will be seen on further reference to Fig. 1 that if the joint, 
C, offers a resistance between the successive lengths of rails, 
causing, say, a drop of 2:5 volts between A and B, there 
will be an equal drop along path A D E B, and pipe at E 
will be at, say, 5 volt higher potential than B; therefore, 
the rail will be negative to pipe and earth, and material 
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will be eaten away from pipe and deposited on rail, and 
that is why the Board of Trade will only permit of very 
small difference of potential so as to keep current down, as 
amount of material transferred from pipe to rails depends 
upon amount of current and time flowing. There will also 
be, say, a drop of potential of 1:5 volts from A to D, there- 
fore rail will be positive to pipes and earth, and metal will 
be transferred from rail to pipe; but here, of course, the 
Board of Trade are a little more lenient, as the faulty 
tramway track will be the greatest sufferer. 
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FIG. 3. 


During the construction of the track all bonding should 
be carefully examined and electrically tested for con- 
ductivity and sides and flange of rails embedded in conerete, 
as this offers more resistance to leakage than ordinary soil. 
and is also an excellent preservative for the steel. If the 
system is still found not to comply with Board of Trade 
regulations, then it would be advisable to test all joints 


— — 


The Institution of Electrical Engineers. — As 
announced by the President at the ordinary general 
meeting on Thursday evening last, the Council have elected 
Prof. J. . I. Thomson, D.Sc., Cavendish professor of experi- 


mental physics at Cambridge and professor of physics at 


the Royal Institution, an honorary member of the Institu- 
tion of Electrical Engineers. 


Canadian Hydro- Electric Developments. — A 
scheme is on foot to utilise the tide in the Bay of Fundy 
for power purposes. 
the name of the Cove Hydro-Electric Company, and its aim 
is to harness the Tantramar River at a point near Sackville. 
It is believed that 75,000 h.p. can he developed. If the 
plans of the company are carried out, work will be com- 
menced in the spring, and the plant will be in operation 
next winter. Three dams will be needed in generating the 
power. 
length they will be 1,000ft. 
the same height as the dams. 
its width 42ft. 
discharge basin will be formed, the latter having the 
capacity of the reservoir. Turbines placed in the dams will 
give the power as the reservoir and basin empty and fill. 


A continuous flow of water is to be assured by the cutting 


of a channel in a narrow neck of land between two curves 
in the river. The power will be transmitted to Amherst, 
Moncton, and to other towns as well as to Sackville. 


An Automatic Ignition for Mercury-Vapour 


Lamps.—The following method of starting mercury- 
vapour lampe without tipping the tube and without the 
use of а high voltage has been devised by Th. Boolde. 
The arrangement, as described in the Elektrotechnik und 
Mashinenh'au, is shown in Figs. 1 and 2. A small 
quantity of mercury surrounds the negative terminal, 2, 
and into this the end of a branch tube, carrying an auxiliary 
conductor, 3, projects. The auxiliary conductor just touches 
the mercury surface, and can be connected through a 
resistance, 4, or a choking coil, 44, to the positive terminal. 


An enlarged view of the branch tube is shown in Fig. 2. 
It has two contractions and an opening into the main 
tube at 8. As soon as the switch is closed a current flows 
through the auxiliary conductor, and vaporises the mercury 
in the branch tube. This vapour passes through the open- 
ing, 8, and fills the main tube, eventually reducing the 
resistance of this tube sufliciently to start the discharge 
between the main electrodes. At the same time, the level 
of the mercury in the branch tube will be lowered sufficiently 
to clear the auxiliary conductor, 5, and so interrupt the 


starting current. The whole operation is said to be almost 
instantaneous. 


The Magnetic Properties of Alloys.—In a paper 
read before the American Physical Society, Mr. J. C. 
McLennan describes some experiments made during the 
past year by various investigators on the magnetostriction 
and permeability of Heusler's alloys of varying composition. 
From meaaurements on both phenomena the alloys are 
shown to be in an exceedingly unstable condition when 
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freshly made, and from observed changes in the magnetic 
behaviour the conclusion is drawn that profound modifica- 
tions are made in their structure through the lapse of time 
as well as by the changes in temperature and by repeated 
magnetisations and demagnetisations. In connection with 
the phenomenon of magnetostriction, the gradual shortening 
observed by Austin with rods of the alloys subjected to 
long-continued high magnetic fields was shown to disappear 
when the rods reached a stable condition after being 
repeatedly magnetised. In a series of rods containing the 
same amount of manganese with varying amounts of 
aluminium the greatest elongation was observed with rods 
in which the manganese and aluminium were present in the 
ratio of their atomic weights. The paper emphasises the 
suggestion made by Hill that possibly the magnetic 
properties of these alloys at room temperatures are largely 
determined by the temperatures from which they have 
been cooled, ard that by suitably heated samples of alloys 
to different temperatures, and then chilling them, their 
magnetic properties at these temperatures may be ascer- 
tained, just as the structures of other alloys at different 
temperatures have been investigated. 


Scottish Rating.—The appeal of the Coatbridge 
Electric Supply Company, Limited, against the assessment 
for local rates, which was decided in the Scottish courts and 
reported in our last week’s issue, raised an important ques- 
tion for companies in Scotland, inasmuch as it was the first 
in which attention has been directed to the Lands Valua- 
tion (Scotland) Amendment Act, 1902. The appellants 
contended that under the Act electrical machinery and 
instruments, such as switchboards, generators, and the like, 
also the electrical mains which are laid loose in pipes, came 
within the exception introduced by the Act, and were not 
comprised in the definition of “lands and heritages.” They 
also contended that there should be deducted (1) the esti- 
mated annual cost of repairs and (2) the estimated annual 
contribution to a sinking fund necessary for the renewal of 
the machinery when worn out. Lord Low, before whom 
the appeal was heard, decided that the machines and 
appliances referred to, situate within the building of the 
"generating station," and which are “either loose or so 
fixed that they can be removed from their place without 
necessitating the removal of any part of the building," 
were excepted by the Act, but that the copper mains fell 
within the scope of the Act of 1902, and were “lands and 
heritages ” for the purposes of valuation. His lordship 
was also of the opinion that the deduction should be the 
average annual amount which it might be expected that 
the tenant would require to expend in repairs and renewals, 
and not the present actual expenditure ; and that an allow- 
ance of 10 per cent. upon the tenant’s capital for interest 
and for repairs and renewals of plant and machinery, would 
fairly and adequately meet the requirements of the case. 
The decision, so far as it goes, may be considered satisfac- 
tory, but we understand that the company intend to take 
further action, as it appears therc are other grounds проп 
which they may claim considerable further relief in their 
assessment. 


Losses in Electric Railway Motors. In a paper 
recently presented before the Western Railway Club at 
Chicago, Mr. James Lyman gave some interesting data 
relating to the losses of energy in electric railway motors. 
In a well-designed electric railway motor the losses at free 
running speed, as given by Mr. Lyman, are approximately 
as follows: copper losses, 4 per cent.; iron losses, 6 per 
cent.; gear and bearing losses, 10 per cent.—leaving a total 
efficiency of transformation from electrical to mechanical 
tractive effort of 80 per cent. During acceleration the 
distribution of losses is as follows: copper losses, 10 per 
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cent.; iron losses, 2 per cent.; gear and bearing losses, 5 per 
cent.—leaving a total efficiency of 83 per cent. These 
figures, of course, would apply only to small railway 
motors, for much greater efficiency is obtainable in large 
electric locomotives. With regard to the electrification of 
steam railroads, with which the paper was concerned, 
Mr. Lyman touched upon the question of reliability of 
service of the electric locomotives and electrically-operated 
trains, and said that the Manhattan Elevated Railroad 
of New York, since changing over from steam to electric 
power, had found that from losses due to delays of any 
kind the time lost in the movement of trains was less 
than half the time lost in the movement of trains 
operated by the steam locomotives, and it covered a 
period during the winter season, when there was more 
or less trouble from ice, snow, and sleet on the unpro- 
tected third rails. He spoke of the necessity for a power 
speed recorder to electric railways, and he was of the 
opinion that with some electric speed indicator attached 
to the electric train which recently came to grief in the 
States, such an accident might be avoided. As to speed 
control, he thought this was perfect on an electric train, 
where an acceleration of a mile and a half per hour per 
second could be attained, which was about double the 
speed acceleration of a good steam locomotive. 


Physical Society.—A paper by Prof. F. T. Trouton 
and Mr. S. Russ on * The Rate of Recovery of Residual 
Charge in Electrice Condensers” was read before the 
Physical Society on March 8. The experiments described 
by the authors were undertaken in order to examine the 
rate of recovery of residual charge when the difference in 
potential of the plates is kept constant. Previous experi- 
menters have always allowed the charge to accumulate on 
the plates while observing the rate of rise in potential. 
In that case the recovery meets with an ever-increasing 
opposition which complicates matters. The authors have 
employed two methods. In the first, which was used with 
mica condensers, the potential, observed by an electrometer, 
was kept constant by means of a variable resistance which 
was gradually increased as the recovery current diminished. 
The high resistance necessary was constructed of two 
horizontal metal plates with ionised air between them. A 
movable shutter could be introduced between the plates to 
gradually diminish the cross-section of the air resistance as 
required. The second method was used when the residual 
charge was great enough. In it the current was passed 
through a dead-beat galvanometer, and the value of the 
recovery current at each moment determined. In this case 
the difference of potential of the plates may be taken as 
constant, since it was practically zero. The observations 
when plotted with current against time were found to lie 
on à hyperbola. This shows that under the circumstances 
of the experiments the quantity of electricity recovered 
up to any given time follows a law () =« log (p +t) similar 
to that found by Rankine and others for the recovery of 
stress in overstrained elastic bodies when the strain is kept 
constant. Prof. Trouton said, 1n reply to a question by the 
chairman (Prof. John Perry), that they had tried to repre- 
sent their results by an exponential expression, but the 
result was not nearly зо good as that obtained from the 
formula given in the paper. Of course, with more constants 
an exponential expression could be used. In reply to other 
speakers, he said that possibly there might be electrolytic 
action, but most of the phenomena described were due to 
residual charge effects. With reference to the units, he 
said the times were expressed in seconds, but the unit of 
current was arbitrary. 


High-Tension Outlets.—The building outlet in high 
tension work has become important, and will, no doubt, 


increase in importance as higher pressures come into use. 
Many outlet arrangements have been tried, notably in the 
States, where each company seems to have a method of its 
own. But very few companies have succeeded in establish- 
ing a wholly satisfactory solution, the difficulty of pre- 
venting blowing snow and rain from entering the power- 
house through the outlet and of rendering the bushing 
immune from fire proving a great stumbling block. А 
number of methods were described by Mr. Alvin Meyers in 
a paper recently presented to the American Institute of 
Electrical Engineers, but that adopted by the Telluride 
Power Company in Utah seems to have proved the most 
satisfactory. The voltage of the system is 44,000 volts, 
and as power-house outlets, a fibre conduit, filled principally 
with ozokerite substances, has been used. The ends arc 
filled with small quantities of a firmer compound—such us 
Chatterton compound, minerallac, and brittle asphaltum 
compound—which prevents the oozing out of the material 
when subjected to the heat of the sun. To protect the 
bushings from the effects of lightning and from surfacc 
breakdown, a porcelain collar is screwed on to the threaded 
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end of the 4in. conduit. Tests on this style of bushing 
have shown that the whole series is likely to break down 
hy puncture at about 120,000 volts to 130,000 volts. The 
results of tests presented by Mr. Meyers seem to indicate 
that the electrical properties of this bushing are superior to 
others. The only questions that may arise are in regard to 
the durability in service when the ozokerite is subjected to 
very high temperatures and heavy mechanical strains 


Contractors Dinner at Glasgow.—The fourth 
annual dinner of the Glasgow local branch of the Elec 
trical Contractors’ Association was held in the Grosvenor 
Restaurant, Glasgow, on March 21. Mr. W. MeWhirter 
presided, and was supported by Mr. Thomas Wright 
(president of the association), Кеу. James Gray, Mr. W. 
Finlay (of the Edinburgh branch), Bailie Willock (of the 
Glasgow Corporation), Mr. Monro (president of the Insti- 
tute of Architects), Mr. W. W. Lackie, Mr. H. B. Maxwell, 
ete. Messrs. W. C. Martin and К. D. Livingston were the 
croupiers. Bailie Willock, in proposing the toast of the 
evening, said that the lot of the electrical contractor in 
Glasgow was not so hard as it was in many other towns, 
especially across the border, where local authorities often 


used their powers to do free wiring, hire out motors, ete. 
He condemned the principle of handing over profits from 
electrical undertakings for the reduction of taxes. This 
was bound to hamper an undertaking, and to keep the 
price for electrical energy higher than it need be. He urged 
electrical contractors to go on improving thestandard of their 
work. The manner of fitting up lamps common 10 years 
ago would nowhere be tolerated to-day. Mr. MeWhirter, 
in reply, gave а sketeh of the inception and develop. 
ment of the association. Although only seven years old 
the association had now hranches in nearly all the principal 
towns in the kingdom, and by its corporate efforts had 
leen able time and again not only to affect legislation 
which was likely to prove unfavourable to their trade 
interests, but had defended and successfully maintained 
the rights of private contractors as opportunity presented 
itself for doing so. In a recent case where a difference 
had arisen between a contractor and a consulting engineer 
regarding the proper reading of a specification the associa- 
tion had called for arbitration, and as a result the con- 
tractor had been paid £1,400 by the municipality in 
question. The Manchester electricity department had 
decided that they would only accept the work of qualitied 
electrical contractors. The list which had been prepared 
43 a register was to be headed with the members of their 
Manchester local branch. No doubt the example of Man- 
chester in this respect would be followed ere long by 
other municipalities all over the country. Other toasts 
followed. 


Motor Omnibuses.—The decline in the profits earned 
hy the London motor omnibuses during the past year has 
not been welcomed by shareholders, to whom it has come 
rather as a bitter reproval for supporting companies formed 
to commercially work something that was still in an 
undeveloped state. Of course, everybody was led astray 
hv the great popularity of motor-omnibus traction on its 
introduction, and hopeful directors and expectant share- 
holders apparently did not, in their haste, realise that such 
popularity is common to all new things, and wanes as soon 
as their novelty wears off. Now, after a somewhat extended 
trial with. the commercial running of motor 'buses, it is 
seen that their imperfections are of a serious nature, and 
that their limitations are unlikely to permit them to 
successfully compete with well-laid-out electric tramways. 
The optimism of enthusiastic supporters of the motor 
omuibus is the one redeeming feature, though when we 
come to examine some of the figures which they produce 
in support of their extreme claims for motor omnibuses, 
and in justification of their demand that the carrying of 
passengers should be left to such vehicles, we confess that 
we are a little disappointed. Mr. А. A Campbell Swinton, 
discussing Mr. Worby Beaumont's paper on * Petrol Motor 
Omnibuses ` at the Institution of Mechanical Engineers the 
other week, gave some very assuring figures as to the cost 
of working 12 motor omnibuses at Bath. It should be 
mentioned, however, that at Bath these buses are run in 
connection with and as feeders to the electric tramways — 
a very different matter to running in competition with an 
electric tramway system. Mr. Swinton showed that the 
actual cost per car mile in 1906 was 8:564. (1d. per car 
mile less than the figure which Mr. Beaumont estimated 
as the cost of working a petrol motor omnibus of the 
hetter makes, under proper conditions and running an 
average of 100 miles per day for 280 days per year). 
Now, in the first place, Bath should not have been chosen 
as atypical example of what could be done in the way of 
economical working of motor omnibuses, for the reason we 
have just mentioned. The vehicles there are freed from 
the conditions under which the vehicles in a large and 
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populous centre are worked. The absence of effective 
competition, the possibility of getting long runs, and 
the consequent greater freedom from constant stopping 
and starting (which plays such havoc with the mechanism), 
all tend to economy in working. But Mr. Swinton made no 
allowance for depreciation (Mr. Beaumont put this down at 
the rate of 20 per cent.—viz., 1:304. рег car mile) and 
general management. Further, he allowed no more than 
1:214. for repairs to engines and chassis—a figure very 
rarely reached in practice. So it will be seen that even 
where the conditions are very favourable, as at Bath, the 
economy is not particularly striking. Mr. Swinton would 
not divulge the actual working cost per car mile in London 
for business reasons, so that wo were spared a striking 
contrast. Some allusion to the ineffective competition 
of motor omnibuses with electric tramways in Scuth 
Lancashire would have been interesting, but this likewise 
was spared us. It is quite obvious that motor traction 
cannot successfully compete with electric tramway traction, 
especially if the price of current in connection with the 
latter continues to decrease proportionally to the economies 
introduced into the generation station. There is, however, 
plenty of room for motor traction, if only it is set to work 
in the right place. 


Rail Corrugation.—One of the most perplexing 
questions which the traction engineer is called upon to deal 
with is that of rail corrugation. As to its cause, and as to 
the means by which the trouble may be diminished, a great 
diversity of opinion exists, and the origin of the trouble is 
said to lie in various places. We have, for instance, the 
theory (among others) that corrugation is due to chemical 
action upon the rails, and that it is helped on ductile rails. 
On the other hand, the opinion is held that the real cause 
of corrugation is to be looked for in the rolling stock, aud 
that the main cause is the fatigue of the rails by the 
heavier loads placed upon them. Mr. J. A. Panton, in a 
paper read before the Institution of Electrical Engineers 
last Thursday evening, lays down another theory, which, 
he says, he was led to adopt as a result of а series of 
investigations carried on the practical side of the corruga- 
tion problem. He states that corrugations are caused, 
directly or indirectly, by lateral play in weak trucks, the 
weakuess being intensified by unsymmetrically-driven axles. 
It would appear, therefore, from Mr. Panton's conclusion, 
that the cause is to be looked for in the car truck He 
considers that we ought to give up the riveted and built 
up construction of bogie frames, which are not capable of 
withstanding the excessive strains of single-ended gear- 
driven axles on modern high-speed electric railways, and 
to supplement the present trucks with suitable under- 
frames well braced on either side of the wheels in order to 
prevent the spreading and buckling of frames now going 
on, which in serious cases may amount to 14in. & motor 
truck for modern electric inter-urban services on railways 
and tramways has, he says, to withstand more severe 
shocks, strains, and vibrations (due to higher acceleration 
and retardation) aud carries a much heavier load in com- 
parison than the frames of locomotives or early tramways 
ever experienced. Therefore, he adds, we must turn 
our attention to stronger and more substantially designed 
trucks, with solid forged side frames, equally as strong under 
the axle box as over it, securely braced together, апа 
capable of withstanding side strains and shocks in every 
directior, by the use of journal springs to bring the load 
to the wheels without interfering with the easy action of 
the boxes in the jaws, and, if. possible, by equalising the 
weight on the frame before it is equalised on the wheels. 
Of course, it is not to be expected that Mr. Panton's state- 
ment that we must look to the equipment directly or 
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indirectly in contact with the rails, and not to the rails 
themselves, for the cause of the trouble will meet with 
general acceptance among traction engineers, for his paper 
contained nothing to disprove the theory of rail or stock 
deterioration as a prime cause of the trouble. But his 
theory, while far from solving the problem, may be valuable 
as showing one of the causes which contribute to the 
trouble, for it can hardly be denied that the materials 
which are put upon the rails are not without effect upon 
the rails themselves. In a recent issue the Street Railway 
Journal presented some particulars as to the extent and 
character of rail corrugation in New York. The corruga- 
tions on the New York City Railway Company's lines have 
appeared in at distances about 2Jin. to 3in. apart, in most 
cases the spots being indicated by bright and dark places 
on the rail. It has been found that the corrugations have 
nearly always occurred at the points where the car begins 
to brake for а stop, which shows that the car wheel slips 
for & few inches, then revolves, then slides again. This 
would seem to indicate that the slipping of the car may 
have been the cause of the corrugation. From this fact, 
however, no broad generalisation can be drawn, for it only 
presents one of many operations that are going on. Some 
help on this troublesome question may be derived from a 
far-reaching technical investigation carried out by the 
Board of Trade, but we are aíraid that Mr. Panton's 
suggestion as to à Royal Commission can remain no more 
than a pious hope. 


Smoke Prevention in Electric Supply Stations. 
One of the most troublesome questions which central-station 
engineers have to deal with is that of the smoke problem— 
а question in no way lightened by the stringent manner in 
which the authorities (especially those in London) enforce 
the law under every pretext. One might almost conclude 
from the number of prosecutions, and threats of prosecu- 
tion, that the prevalence of fog and atmospheric impurity 
were due to the wilful negligence of electrical engineers in 
not abating the volume of smoke emitted from their station 
chimneys, and the fact that the smoke produced from 
factories and electric supply stations in London and in 
other cities of this country is only one-third or one-fourth 
of that produced by the ordinary householder is one 
singularly apt to be overlooked. The subject of smoke 
prevention was dealt with Mr. J. B. C. Kershaw in a paper 
read before the Society of Arts last week. He set out to 
consider whether smoke from factories and electric supply 
stations was preventable, and finally asserted “that the 
majority of factories and the majority of electrical supply 
stations located within the metropolitan area could even 
now carry on their operations without the emission of 
black smoke, if the heating and steam-raising apparatus 
were properly desigued and if the plant were plaeed under 
scientific control." The reason so little progress had been 
made in this direction was, he said, because the plant had been 
badly designed, and owners and users were not sufficiently 
impressed with the necessity or advantages of altering it. 
Dealing with the means for preventing smoke, he said : 
‘Bituminous fuel requires, for its perfect combustion, a 
large brick-lined chamber maintained at a temperature of 
from 700deg. to 1,000deg. C., in which the hydrocarbon 
gases and the heated air can mix thoroughly, and burn to 
CO, and H,O, before they are allowed to come into contact 
with the water-cooled plates or tubes of the boiler. The 
size of this chamber must be proportioned to the volume of 
hydrocarbon gases liberated by the fuel, and, therefore, the 
character of the fuel supply ought to be taken into con- 
sideration when designing and erecting the boiler plant. 
If the furnace is to be hand fired, some automatic device is 
also necessary whereby the draught is almost entirely cut 


off while the furnace door is opened for clinkering and 
firing purposes. When the firing is finished and the 
furnace door is closed, some mechanical device is again 
required for regulating the volume of air admission above 
the fire, and the period for which this secondary air admission 
occurs. Mechanical stokers with automatic and regular or 
continuous feed obviate this difficulty of an intermittent 
secondary air supply, and it is for this reason that they have 
become во popular in large steam-generating plants. Finally, 
with all systems of firing the complete combustion of bitu- 
minous fuel demands some device for thoroughly mixing 
the heated air and hydrocarbon gases in the combustion 
chamber." The author, and those who subsequently dis- 
cussed his paper, gave due credit to electric light stations 
for the very difficult conditions under which they had to 
work, and testified to the improvement which had taken 
place in regard to the non-production of smoke. The diffi- 
culties under which the electrical engineer has to labour in 
connection with the production of power for the generation 
of electricity, owing to the irregularity of the demand, 
were admirably summed up by Sir J. W. Swan, who said: 
Sometimes he" (the electrical engineer) had to maintain 
boilers under steam when there was no demand, while at 
other times he was suddenly called upon to develop a large 
amount of power. If any of the proposed great schemes 
for the generation of electricity, more particularly with a 
view to the production of power in place of steam, were 
ever carried out, as he had no doubt they would be, they 
would constitute a very important contribution to the 
means of further abating smoke arising from works not 
only in connection with the generation of electricity for 
lighting, but also through the substitution of the steam- 
engine by electrically-produced power, and the equalising of 
the demand.” 


Early Submarine Cables.—To turn over the files 
of an old paper wherein are chronicled the labours of early 
workers in the field in which we are following, just as 
they occurred daily, may be a task which a devoted 
searcher with the necessary leisure may find to bring him 
its own reward. But the busy man of contemporary times 
who has laid before him the fruit of such quiet and 
patient labour must be more than interested in the records 
raked up from the dead past. Perhaps no branch of 
applied science has given rise to such wonder and amaze- 
ment as has the invention of the electric telegraph, and 
the interest created by the laying of the first submarine 
cables is well reflected in the papers of 50 years ago. 
We are indebted to a correspondent for sending us a 
cutting from a copy of the Illustrated London News dated 
Feb. 11, 1865, which describes the way in which the 
Atlantic cable was coiled and stowed on the ship, the 
“Great Eastern.“ We extract the following: That 
mighty vessel, ‘hugest of all that swim the ocean deep,’ 
has undergone an internal transformation to fit her for her 
new duties as a cable-ship. The great object was to get 
as few coils of cable as possible—in fact, if possible, to 
have it all in one. Large, however, as the ‘Great Eastern’ 
is, she could never hold the Atlantic cable in one coil, for, 
apart from its weight, which is 5,000 tons, its bulk in 
one mass would be gigantic—a coil 58ft. in diameter 
and nearly 60ft. high. It is disposed, therefore, in 
three circular tanks—one aft, one amidships, and one 
forward. Each of these tanks is of solid wrought iron, 
water-tight, built on what is called the 30ft. deck, and, with 
some minute differences, all are nearly alike in size—viz., 
58ft. diameter and 20ft. high. The forward tank is, from 
the shape of the ship, smaller in diameter than those amid 
ships and aft, but the heights of all are alike. In order to 
sustain the enormous additional weight which will be 
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placed on the decks when the whole of tle cable is on 
board, the deck on which the tanks are erected is 
strengthened by a system of knees and deckbeams, while 
the lateral pressure of the cable against the sides of the 
tanks will be overcome by an arrangement of beams and 
supports, with the object of confining the dead weight of 
the cable to the centre of the ship, and preventing, or 
rather overcoming, the outward pressure of the enormous 
mass when the vessel is rolling—-as the ‘Great Eastern’ 
does roll—at sea. The three tanks will hold respectively 
817, 803, and 633 miles of cable, giving a total length of 
2,253 miles. The work of shipping the cable was begun 
оп Thursday, the 19th ult, and will continue without 
intermission now until nearly the end of May, by which 


time it is hoped all will be coiled away snugly on board the. 


reat steamship. The total quantity of rope required to 
connect Valentia with Bull's Bay, Newfoundland, allowing 
for the *slack ' which must run out to prevent too great a 
strain on tbe cable, is about 2,500 nautical, or nearly 2,700 
statute, miles. With this length a liberal margin is given of 
nearly 600 statute miles of rope for slack caused by currents, 
possible rough weather, and the avoidance of anything like 
unusual strain on the cable in the deepest water. Over 
oue part of the route the depth is as great as from 2,000 
to 2,500 fathoms, or nearly three statute miles—a depth, 
however, which is only considered of moment in case of 
rough weather in paying out, the mere strength of the 
cable being sufficient to bear its own weight in eleven miles 
of still water. In this respect—as, indeed, in all others— 
the new cable has an enormous superioritv over the old 
and ill-used rope which was first laid, and which, to the 
amazement of all those who knew its real condition, never- 
theless, remained in fair working order for а few days. In 
size, in strength, in better condition, better insulation, and 
better outer covering, tbe new rope is never less than three 
times as good as the old one, while in many cases, and 
these the most important, its superiority is four or five 
times greater. Though a much larger cable, its weight in 
water per mile is less than half that of its unfortunate 
predecessor, its breaking strain is 72 tons, against 3] tons, 
the maximum strength of the old rope. The method of 
joining up the two-mile lengths in which it is constructed 
is also a great improvement upon the soldered joints in the 
wires of the first cable, while the standards for insulation 
and ‘conductivity’ are as high as those devised for the 
Persian Gulf cable, and the tests are continuous in every 
portion of the manufacture." 


Tramcar Trolleys.—We referred some time ago to a 
diseussion on bow trolley collectors, and mentioned that 
that type was coming into more general use in Germany. 
An American engineer, recently returned from a visit to 
Europe, makes a rather interesting comparison in the Streel 
[ai ay Journal of the sliding bow with the wheel trolley. 
He points out that the disadvantage arising from the 
limited amount of current which the bow can collect may 
be overcome at points where large currents are needed by 
adding another trolley wire beside the first, so that the bow 
presses automatically up against two conductors instead of 
one. This is impossible with the ordinary wheel trolley. 
but is of considerable value on grades and curves. The 
practice of doubling the trolley wire is followed on the 
western division of the Amsterdam-Haarlem electric rail- 
wav in Holland. One of the disadvantages with the sliding 
low is the relatively short life of some of the aluminium 
contact strips, though the case is mentioned of a type which 
frequently has а life of 25,000 car miles. To compensate 
for any real disadvantage in this respect, there is a smaller 
wear on the trolley wire, especially on curves. The average 
Joss in diameter in Dresden after the first four years’ use 


' to exist. 


was about 4 per cent. The sections of different types 
of bows are seen in Fig. 1. The contact strip of the 
bows has a groove filled with grease, or the under- 
side of the trolley wire may be lubricated instead. 
One interesting advantage of the bow is seen in Berlin 
on a street where two companies operate cars over the 
same tracks with wholly different trolley wires and power 
supply. To keep the two sets of wires distinct at every 
point would seem almost impossible, but this was accom- 
plished in Berlin by suspending the wires for the bow 


Recent Bows 


Fic. 1. 


system below those for the wheel, though hung from the 
same span wires. Where the bow has to pass across the 
path of the wheel, its wire leaves a gap for the latter, but 
is diverted alongside so as to cause the wide contact piece 
to be kept always at the same level (Fig. 2). For bridging 
over gaps in third rails or in connection with conduit 
systems, the bow would have the advantage of striking and 
leaving the trolley wire without shock or attention from 
the conductor. The writer is of opinion that the bow is 
really better, for ordinary strcet cars at least, than the 


Fie. 2. 


wheel trollev, and that the almost universal use of the latter 
in the United States, Eugland, and France must be ascribed 
to soine other cause than a superiority which does not seem 
The fact that the use of the bow has not spread 
may be due simply to the reason that the collector must he 
suited to existing overhead work on old" lines, and that a 
new type cannot be put on all new cars as casily as a truck. 
Probably it is too late for the bow to be tried now except 
for single-phase lines, and perhaps the pantograph type of 
collector may prove better than the bow, especially for 
high-speed work. 
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ELECTRIC LIGHTING BY INCANDESCENCE.* 
BY WILLIAM J. HAMMER. 


„There on the tremulous bridge that from beneath 
Had seemed а gossamer filament up in air." —TENNvsoN. 


The raising to incandescence of badly ал 
substances by means of a current of electricity has occupi 
the attention of a host of investigators since the time of 
Sir Humphrey Davy, who, in 1810, by means of his 
celebrated battery of 2,000 cells and his strips of charcoal, 
laid the foundation not only for are lighting, but for 
incandescent lighting as well. For, after describing his 
experiments with the arc light, which are so well known, 
he says: “And a platinum wire jin. in thickness and 
18in. long placed in circuit between bars of copper instantly 
became red hot, then white hot, and the brilliancy of the 
light was insupportable to the eye." 

Subsequently Grove, de Moleyns, de Changy, Farmer, 
Starr, Draper, Watson, de Lodyguine, Gardiner, and 
Blossom, and later Edison, Maxim, Sawyer, Lontin, I.ane, 
Fox, and others employed the incandescence of platinum 
by an electric current in the production of light, and the 
French chemist, Tesse du Motay, employed platinum sheets 
and foil made incandescent in the hydrogen flame. Nearly 


employed it; and Staite used alloys of iridium with 
platinum and copper. Farmer also experimented with 
other metals, including palladium, aluminium, nickel, 
cobalt, iron, and their alloys. Other investigators worked 
on various metals and alloys— Edison trying boron, 
ruthenium, chromium, etc. 

The foregoing will serve to show that a large amount of 
active work was done in the early days upon metallic- 
filament lamps, and will serve to emphasise the statement 
made by the writer at a recent meeting of the American 
Institute of Electrical Engineers, in which he spoke'of the 
pendulum of time swinging from the metal-filament lamp 
of long ago to the carbon-filament lamp which has almost 
exclusively occupied the field for more than a quarter of a 
century past; and of the pendulum now swinging back 
again to tbe metal-filament lamp. In justice to the carlier 
investigators it must be stated that many of them suggested 
or employed the incandescence of carbon—among these 
being Starr, Greener and Staite, de Lodyguine, Kosloff, 
Farmer, Jacquelain, Fontaine, Konn, Adams and Sawyer ; 
and even as far tack as Oct. 26, 1836, Prof. Loyet, writing 
in the Courier Belge, says: “ We would speak of the incan- 
descence of charcoal produced in vacuum by means of the 
voltaic pile.“ And de Changy speaks of Prof. Jobard, of 
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all the early investigators produced the incandescence in 
the open air. Certain of them employed a Torricellian 
vacuum, and later Edison and others employed Sprengel, 
Geissler, and other pumps, employing also dynamos in 
place of batteries formerly used for furnishing currents. 
None of this early work possessed even a semblance 
of a commercial solution of the problem of lighting 
by incandescence, but Edison subsequently found that 


by alternately heating and cooling the platinum 
and driving out the occluded gases that he 
could so change its characteristics as to practically 


produce a new material the originally soft and pliable 
platinum becoming as rigid as a steel piano wire, homo- 
geneous as glass, and with a brilliant silver-like surface. It 
could not then be annealed by any known method nor 
touched by a file, and platinum spirals which he made with 
a radiating surface of 3,',in., which would normally melt at 
а temperature at which they gave but four candles of light, 
he found, after treatment, could be burned at from 30 c.p. 
to 35 c.p. Petrie first suggested the use of iridium 
as a filament, and subsequently Staite, Starr, and le 
Molt suggested its use alone or alloyed with platinum, 
and subsequently Edison, Sawyer, Poland, and others 


“Reprinted by permission of the author from the twenty-fifth 
anniversary number of the Electrical Review of New York. 
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Brussels, suggesting, in 1838, in the Courier Liberal, the 
idea “that a small carbon employed as a conductor of a 
current in a vacuum would give an electric lamp with an 
intense fixed and durable light.” Nothing, however, came 
of the early work in this line, and, in fact, the advent of the 
dynamo was essential to commercial success. Starr, however, 
showed to Faraday and many others a candelabrum of 26 
of his lamps supplied from batteries, these lamps represent- 
ing the 26 states then in the Union. This occurred while 
Starr was in London shortly before his death in 1847. It 
is interesting to note that the first patent granted in the 
United States for an incandescent electric lamp was that of 
S. Gardiner, jun., and L. Blossom, United States patent, 
20,706, of June 29, 1858. It was for an electric signal 
light, and consisted of a single platinum spiral. This 
patent was, however, antedated by the British patent of 
another American, J. W. Starr, of Cincinnati, Ohio, a 
protégé of the philanthropist Peabody. Starr’s patent was 
filed through his agent, King, in whose name it was 
granted. (See British patent 10,919 of Nov. 4, 1845.) 
The first American patent was also slightly antedated by 
the Belgian patent of de Changy, of April 8, 1858. 
Starr refers to the use of a thin transparent leaf of 
platinum, and also speaks of the use of carbon and of 
employing in connection therewith a Torricellian vacuum, 
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while de Changy used a platinum wire and spiral, making 
no reference to the use of an exhausted chamber. 

The tribunals of the world have adjudicated Thomas A. 
Edison to be the inventor of the commercial incandescent 
electric lamp, but the able work of those already referred 
to, and that of Swan, Lane Fox, Maxim, Weston, Sawyer 
and Man, Cruto, Gatehouse, Swinburne, Girard, Diehl, 
Siemens interests, Schaefer, Opperman, Crookes, Boehm, 
Bernstein, Stanley, Thompson, de Khotinsky, Seel, 
Akester, Alexander, Richter, Schuyler, British Electric 
Company, Müller, Kurtzgen, and other early workers, 
should not be forgotten. 

Doubtless the future will give full credit to the important 
work of Edison’s predecessors and his contemporaries in the 
art of incandescent electric lighting There is neither time 
nor space on this occasion to do even scant justice to these 
workers, but the writer has always been most anxious to 
do this, and as an evidence thereof he respectfully calls 
attention to the illustrations which he has been asked to 
incorporate in this article, which show his historical collec- 
tion of incandescent electric lamps, and which has been 
aptly termed The History of an Art.” The writer has 
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spent some 28 years upon this collection, and while the 
illustration represents it as it appeared at the St. Louis 
Exposition of 1904, where it received the “Grand Prize," 
it to-day stands practically complete and up-to-date, and 
embraces considerably over a thousand lamps, each lamp 
marking an important step in the art, and in nearly all 
cases they are the first, or among the first, of the lamps 
made by the various inventors. 

The writer wishes to call attention to a circumstance 
which seems to him little less than extraordinary. It is 
now 28 years since Edison perfected his carbon-filament 
lamp, "the first commercial incandescent lamp," and it 
stands to-day as it did in 1879 without a single basic 
feature eliminated nor an absolutely essential feature added. 
The Edison lamp embraced then, as it does to-day, the 
following features: an attenuated high-resistance filament 
of carbon hermetically sealed in an all-glass receptacle, with 
platinum leading wires passing through the glass, and the 
exhaustion of such receptacle upon a vacuum pump to а 
high ie; ee prior to its being sealed hermetically. (See 
Edison United States patent 223,898 of Jan. 27, 1880, 
filed Nov. 4, 1879.) In making the above statements the 
writer does not for one moment wish to disparage the able 
work done by others in this field, especially that of 
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the technical staff of the various lamp companies in the 
simplifying and iege: of the manufacturing processes, 
such as the making, carbonising and treating of the fila- 
ments, exhausting the globe, anchoring the filament, and 
developing automatic machinery by means of which the 
cost of construction has been enormously decreased and the 
efficiency of the lamp increased from the 4'4 to 5 watts 
per candle of the early Edison lamp to the 3'1 watts per 
candle of the standard type of Edison lamp of to-day, and 
the further efficieney attained by the graphitised-filament 
lamp of 2:5 watts per candle. But, making all due allow- 
ances, I ask where can an invention in any art be pointed 
М which has stood such а test of time as has the Edison 
amp. 

The tendency of all great inventions is not to pull down, 
but to build up. There are many who will remember the 
panie caused in the gas lighting industry by the appearance 
of the Edison platinum lamps of 1878, and the effect of his 
* paper horseshoe” carbon-filament lamp of 1879. Many 
feared that gas as an i'luminant was doomed, yet to-day far 
more gas is burned than ever ; but to-day we are practically 
forced to admit that the wonderful results obtained by tle 
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new metallic-filament and other new filament lamps coming 
to the front so rapidly will sound the knell of the carbon- 
filament lamp. ‘The new metal-filament lamps certainly 
possess remarkable commercial advantages in their extra- 
ordinary efficiency, which may be conservatively stated to 
be one watt per candle and less, their long life, non- 
blackening of the globe, the coolness of the globe, the 
increase of resistivity with temperature, their high melting 
points, the doing away with the “smashing point” of the 
carbon lamp occurring at a fall in the initial candle-power 
of 20 per cent., the quality and uniform colour of the light 
at various voltages, their ability to operate equally well, 
as a rule, upon direct and alternating currents, their ability 
to stand considerable variations in potential, the less 
emissivity of bright metal as compared with carbon, the 
ability to reweld the broken filament, and the utilisation 
of filaments of broken lamps. j 

A leading authority in the gas industry in this couutry 
recently remarked to the writer, * Were it not for the 
Welsbach mantle, we should be down and out to-day," and 
a prominent officer of one of the largest gas concerns 
in America said to the writer but a few days ago that 
he was watching the development of the new metal- 
filament lamps with the greatest concern, and опо 
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sees every indication that within the next few years 
greater advances wil be made in the procuring of 
economical and satisfactory illuminants than has been made 
The late 
Prof. Rowland once remarked that “a Steinway grand 
piano was а comparatively simple piece of mechanism com- 
Doubtless comparatively little 
is known to-day regarding the carbon atom, and there is 
sore need at the present time of an Edison or a von 
Welsbach to save the carbon-filament lamp, and, I might 
Leaving out of 


during the past quarter of a century and over. 


pared with an iron atom." 


add, certain other illuminants as well. 
consideration for the present the gaslight and the arc light, 
what, for instance, is to become of the tantalum lamp which, 


Minerva-like, sprang forth “full fledged” upon the world so 
recently? Can it hold its own with its etficiency of two 
watts per candle, even admitting that its makers have 


found ways to operate it on alternating circuits and lessen 
its cost of manufacture ! 
lamp, even with an efficiency of half that of the carbon 
lamp, say 1:5 to 2 watts per candle, and the produc- 


tion of the new replacement piece at a cost of but 


20 cents? Can it hold its own with its high initial 
cost, slow starting up, resistance of heater and ballast, 
blackening of reflecting surfaces and globe, depreciation 
in candle-power, its complexity, its sensitiveness to varia- 
tions of potential and to the alternating current? What of 
the osmium lamp of von Welsbach, with its efficiency of 
1:5 watts per candle? Сап it remain in the game with its 
high initial cost, low resistivity, frailty, softening of the 


filament when heated, necessitating burning it in a pendant 


position, extreme brittleness when cold, and with the 
limited supply of osmium? The company, after prac- 
tically cornering the market, is endeavouring strenuously 
to locate new sources, which sources, now as heretofore, 
are limited to the by-products of the refinements of 
platinum and a trifle from osmiridium. It would seem 
that certain of the leading electrical interests here and 
abroad have been lulled into a sense of security by reason 
not only of the satisfactory character of the carbon incan- 
descent lamp, per se, but also of the very satisfactory 
condition of the lamp business from a financial standpoint. 
This does not apply with such force to foreigners, as condi- 
tions abroad are somewhat different, due to the practice of 
charging for lamps, to competition, cost of labour, and 
other factors. Doubtless the development of the electric 
furnace and the securing of facilities for producing 
temperatures heretofore unknown, the development of 
electrolytic and chemical processes and the pyrometer, 
have added greatly to the knowledge and experience 
of physicists, metallurgists, chemists, and others of the 
properties of rare metals, metallic oxides, rare earths, 
etc. While great credit is due to the foreigners, especially 
to the Austrians and Germans, for their work on the gas 
mantle, the flaming are, the Nernst lamp, tantalum, 
osmium, tungsten, zirconium, and other metallic-filament 
and composite-filament lamps, it must be remembered, in 
justice to our own country, that we also have men who 
have done able and pioneer work upon the new metallic- 
filament, composite-filament, and glower lamps. In speaking 
of Nernst, von Welsbach, von Bolton, Langhans, Kuzel, 
Just and Hanaman, Crawford-Voelker, Zernig, and Holle- 
freund in Europe, we must couple the names of de Lody- 
guine, Heany, Parker, and Clark with them, and not over- 
look the work of Edison, Bernstein, Shapleigh, Wurts, 
Potter, Hanks, Whitney, Howell, Cazin, Thowless, and 
others; and it is to be observed that the big lamp com- 
panies, no longer “asleep at the switch," to-day have 
a veritable host of investigators at work проп 
metallic filaments. Carbon filaments coated with 
borum, ruthenium, niobium, tungsten, silver, chromium, 
manganese, zircon, silicon, etc., and these substances 
also in а comminuted state with various forms of 
carbon, etc, have been much experimented upon. The 
work of de Lodyguine dates back to the early seventies, 
when, in Russia, he did important pioneer work upon 
platinum and carbon, which brought him one of the Grand 
Prizes of the St. Petersburg Academy of Science, and 
subsequently in this country from 1892 to 1894 he was 
engaged in experimenting upon filaments formed from 
highly refractory metals whose gaseous chlorine com- 


What of the future of the Nernst 
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pounds, upon mixture with hydrogen, deposited themselves 
in metallic form upon a platinum or carbon base or 
temporary support, which he terms in his United States 
patent 575,002 of Jan. 12, 1897, a “fillet,” which, quoting 
from his patent, he said, “formed no part of the illumi- 
nant itself, and preferably an insignificant dimensional 
relation to the completed illuminant. Upon this ‘ fillet’ 
then I deposit the illuminant proper, which contains the 
‘fillet ’ as an accident of manufacture and not as a portion 
of itself.” He refers to the employment of molybdenun, 
tungsten, rhodium, iridium, ruthenium, osmium, and 
chromium, and the use of the chlorides, chlorates, or any 
other gaseous chlorine compounds of these metals. And 
he describes his process when the oxychlorides are used in 
which, owing to their greater specific gravity, they are 
introduced at the top of the vessel containing the “fillet,” 
and as they descend the lighter hydrogen gas entering from 
below decomposes the oxychloride and deposits it in pure 
metallic form upon the “fillet.” In this patent he refers 
explicitly to the use of chromium, and in his second United 
States patent 575,668 of Jan. 19, 1897, he claims speci- 
fically the use of molybdenum as an incandescing body. 
De Lodyguine recently informed the writer that, while he 
had succeeded in making lamps which lasted several 
hundred hours, they would blacken so rapidly as to almost 
at once destroy their usefulness as illuminants, and this 
and his inability to secure a sufficiently attenuated ‘fillet " 
together combined to prevent him from producing a com- 
mercial incandescent electric lamp. However, this work of 
de Lodyguine is of importance by reason of the work along 
the same line being done by Just and Hanaman abroad 
and the work of Parker and Clark in this country, who 
practically used the “fillet” of de Lodyguine. Just and 
Hanaman in their wolfram (tungsten) lamp used a fine 
carbon filament in the presence of oxyhalogen compounds in 
the presence of hydrogen gas, they claiming that pure 
metallic tungsten is deposited upon the filament. Parker 
and Clark, of New York, also use a fine filament of carbon 
in their very interesting Helion lamp. In this lamp silicon 
is reduced from a gaseous form in combination with 
carbonaceous gases on the surface of a high-resistance 
carbon core. The inventors claim it operates at the high 
temperature (2,500deg. C.) without the carbon and silicon 
uniting to form carborundum, as would be supposed ; that 
the silicon shows no tendency to become molten or fluid at 
the temperature attained; that it starts with a negative 
temperature coefficient less than carbon, and at about red 
heat changes distinctly to positive and remains positive as 
high as the temperature is carried; that there is practically 
no disintegration or blackening of the globe; that the 
permanency of the filament is probably due to the low 
vapour density of the silicon, and they claim results of 
from 600 to 1,000 hours and an ейїсїепсу of one watt per 
candle or less. It would be interesting, were there time 
and space, to refer to the various methods employed in the 
manufacture of metallic filaments which might be termed 
the electrolytic substitution, colloidal conversion, drawn 
ductile wire, chemical, composite filament, and trituration 
or mechanical processes, and also to the use of binders, 
systems of mounting, and methods of treatment of the 
filament, out of contact with oxidising agents, etc. But 
this is too big a subject in itself. 

Of the work of John Allen Heany, of York, Pa., the 
writer believes much will be heard, as Mr. Heany has been 
engaged in this field of rare metals, metallic oxides, ete.— 
at least, so [ am credibly informed—during the past 12 
years, and he made metallic-filament lamps over seven years 
ago, He has been unwilling to tell of his work, but the 
writer has been given an opportunity of investigating his 
work and his records during a considerable period of time. 
And he feels confident, as a result thereof, that it will 
ultimately be found that Heany antedates much of the 
work done by the foreigners in this field, of which so much 
has been said in the Press. Mr. Heany claims life tests of 
over 1,000 hours at less than one watt per candle. His 
tungsten, tested by Messrs. Waidner and Burgess, of the 
Bureau of Standards at Washington, showed a tempera- 
ture of 3,200deg. C. without blackening of the globe. 
It is interesting to note in this connection that on 
last Christmas day Mr. Heany received the first tungsten 
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patent granted in America (United States patent 839,585 
ot Dec. 25, 1906; original application filed Dec. 29, 1904). 
In this patent he specities a filament for incandescent lamps 
composed exclusively of a metallic alloy of tungsten and 
titanium in а dense shining coherent state, and homo- 
geneous throughout, and he describes the method employed 
by him On Jan. 29, 1907, Heany received a second patent 
for a filament for incandescent lamps consisting exclusively 
ot metallic titanium (United States patent 842,546 of 
„Jan. 29, 1907; filed Dec. 29, 1904). Other tungsten lamps 
than those already mentioned are those of Kuzel, and 
the Osmin lamp, of Vienna, and the Osram, and the 
Zernig “Z” or Hollefreund lamp, of Berlin, and the Canello, 
of Paris Recently the General Electric Company, the 
Westinghouse Electric and Manufacturing Company, and 
other manufacturers in this country have been ectively 
working upon the tungsten lamp. The writer is of the 
opinion that there is a large field and a large future for 
the vacuum tube and the mercury arc lamps, especially 
the former, owing to its superior spectrum and ability to 
vary the same, the simplicity of manufacture and opera- 
tion, infinite length under proper conditions, etc. The 
Moore tube of this type is made with a yellow, pink, or 
white colour, in three types of tube, with relative efficiencies 
of 14, 2, and 24 watts per candle. The Cooper Hewitt 
light possesses advantages of its own, especially its high 
candle-power and in its use for outdoor illumination and in 
its efficiency of 8 to 6 of a watt per candle. In con- 
clusion, the writer might add that he is a firm believer 
in the ultimate solution of the problem of securing 
a satisfactory and efficient illuminant by means of the 
stimulation of phosphorescent and fluorescent substances in 
various ways, thus producing a “cold light,” a light with- 
out flame and without heat; and he has for some time been 
working in this field, which he believes is one full of 
Te Profs. Langley and Very have shown that the 
ight of the Pyrophorous Noctilucus, or Brazilian beetle, 
has the highest efficiency of any known light. Prof. 
Dewar is recently quoted as stating that the incandescent 
lamp gives an efficiency of 1$ to 2 per cent. and never 
over 3 per cent., whereas certain phosphorescent creatures 
and substances give a light with an efficiency of 99 per 
cent. Certainly we must soon stop producing long and 
useless heat waves, and also, as far as possible, all radia- 
tions outside the visible spectrum, in the utilisation of our 
illuminating agents, and expend the energy in the produc- 
tion of luminous waves or vibrations. 


ELECTRICITY AS AN ADVERTISING MEDIUM.* 
BY A. В. GREGSON. 


I think you will all agree with me that we live in an 
advertising age, and I daresay you have often heard the 
remark, “The more you advertise the bigger your profits.” 
But in my estimation that remark hardly holds good, for I 
take it that, as in everything else, there are successes and 
failures in advertising. There are good and bad ways of 
advertising, there are, in fact, a hundred and one ways 
of advertising ; but to-night I propose as far as possible to 
confine myself to опе way —that is, by electricity. 

The earliest records we have of anything of the nature 
of advertising may be taken to be those of the 
· ignboards formerly swinging from every shop or city 
booth. These were superadded by the quaint cries of 
apprentices and serving men, such as What дуе lack 
What dye lack! accompanied by appropriate recom- 
mendations of the articles in which they dealt. This 
personal application for custom of those who chanced to 
pass by is now limited to such places as the rag market, 
and would not for one moment be tolerated in any of our 
main thoroughíares, such as Corporation or New streets. 
But if the apprentices with their quaint mannerisms and 
loud voices have gone, we still have the signs remaining ; 
and if we take the advice of а well-known electrical firm, 
we shall “make our signs talk." 

Not only have the apprentices gone, but times have 
changed altogether. Formerly the population was more 
equally distributed over the whole country, and used 
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to drive or walk to the nearest market town to do their 
shopping during the day, but even in those “good old 
times” our forefathers recognised that there was profit 
in having an attractive sign—a sign which, bear in mind, 
for their requirements needed only to be attractive during the 
day. In the present times, however, when the population 
is to a very great extent concentrated in cities and 
large towns, and a vast majority are engaged in industrial 
pursuits which confine them more or less during the day, 
a sign which is visible in daylight only is of very little use, 
and aíter dark, when the chief streets are crowded with 
people released from business and intent upon shopping or 
pleasure, such signs may as well be non-existent. The 
first object of an advertiser is to attract the eye of the 
public. The advertising value of a sign is proportionate 
to the number of people who see it, and, therefore, 
nowadays (for the reasons I have mentioned above) an 
illuminated sign of some description or other is absolutely 
necessary. 

This, gentlemen, brings me to illuminated signs, and 
the question is, Which is the best illuminant?” I think 
the majority will agree that electricity is far ahead—in 
fact, for practical purposes is the only illuminant. Other 
forms of illumination may be suitable for certain small 
signs, but for nearly every class of illuminated sign elec- 
tricity is particularly adaptable. Its advantages are 
manifest. It can be controlled from a distance, and 
switched on or off at any given time. Neither wind nor rain 
have any effect on a well-made electrical sign. There are 
no naked lights, and by means of automatic switching 
arrangement sigus can be made intermittent, can be made 
to change colour, can be made to spell out advertisements 
word by word or letter by letter, and many other 
combinations. 

Now, illuminated signs, I think, may be divided into 
two classes: (1) those large signs which deal more par- 
ticularly with what might be termed proprietary articles, 
or articles of universal consumption ; and (2) those which 
are adaptable to the uses of the private tradesman. As 
regards the first or large signs, I do not propose to deal 
with these to апу very great length, for I take it that 
you are all familiar with them, but I should just like to 
say & word in favour of their advertising value. Beyond 
all doubt this class of advertising is now regarded as the 
most effective and the cheapest, and, therefore, the most 
profitable form of advertising proprietary articles. If 
we require proof of this, we have it in the fact that 
many of the largest advertisers spend enormous sums on 
these electric signs. Why? Because it pays; and bear in 
mind, when I say “because it pays,” I am not simply 
voieing my own opinion, but I wish you to take this into 
consideration, that these large advertisers either put their 
advertising into the hands of specialists (who, I have heard 
it said, in many cases absolutely guarantee a certain turn- 
over for а specific outlay on advertising) or else they 
have their own advertising departments—in either case the 
advertising is controlled by men of expert knowledge and 
experience. But some people are not always satisfied 
with expert opinion (except when they themselves are the 
experts). I have, therefore, prepared the following com- 
parison. We will take a sign of 400 5-c.p. incandescent 
lamps taking, say, four watts per candle-power. This 
gives us a total of eight units per hour, which at, 
say, 4d. per unit is 2s. 8d.: if we add on to this 
53! per cent. for interest on capital outlay, renewal 
of lamps and depreciation, we shall have in round figures 
the sum of 3s. 7d. Now we will say that 30 people 
per minute are attracted by this sign, which gives usa 
total of 1,800 in the hour at a cost of 3s. 7d. Оп the 
other hand, we will take a full front page advertisement in 
the largest halfpenny daily paper, which has, I believe, a 
circulation of 900,000. I have it on undeniable authority 
that this advertisement costs between £300 and £350 per 
dav ; however, for the sake of comparison we will take it at 
£300 ; so that we have 900,000 copies costing £300, and if 
we take the proportion of 1,800 we shall find the cost 
is 12s. Therefore, we have 1,800 copies of an advertise- 
ment costing 12s., and 1,800 people who are attracted by 
an electric sign at a cost of 3s. 7d., which, I think, makes 
out a very good case for the electric sign. 
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Of course, we must not forget that probably more than 
one person sees the paper; on the other hand, we must 
remember that people do not buy a paper of this descrip- 
tion simply to read the advertisements, and whereas it is 
not necessary for anyone to even buy a paper, it is very 
necessary for everyone to keep their eyes open when 
walking in the streets of а large town. Further than 
this, & single impression rarely suffices for a lasting 
representation—and although some firms spend enormous 
sums on advertising, I venture to suggest that they cannot 
stand many full front page advertisements ; and whereas 
-the electric sign is flashing its advertisement at you every 
night, the impression of a newspaper advertisement is soon 
forgotten. In all cases an advertisement must attract 


the attention in such a way that when the person to whom 


the advertisement is directed desires to make a purchase, 
the commodity advertised should instantly be brought to 
his mind. It should be clearly understood that the electric 
flash sign is no good whatever for a detailed advertisement, 
but for proprietary articles or articles of general consump- 
tion which may be expressed in a few words the electric 
flash sign cannot be beaten. 

Well, now, gentlemen, we will deal with the devices 
which are adaptable to the ordinary shopkeeper. Of 
course, he may have illuminated letter signs on a small 
scale, down even to 6in. letters having five or six lamps per 
letter; these answer the same purpose as the large signs, 
but, as you are, no doubt, all familiar with them, and as, 
apart from their advertising value, there is no novelty in 
them, I shall let these pass by without any further com- 
ment. It was, of course, impossible for me to have a sign 
with 400 lamps up here, but I shall endeavour to make this 
latter part of my paper more interesting than the first by 
introducing to your notice a few electrical advertising 
novelties with which you may not be familiar. My earliest 
recollection of any electrical advertising novelty was when 
] was about 12 years old; it was no more nor less than an 
ordinary electric bell with the dome removed, and the 
hammer (artfully concealed amongst the goods in the 
window) used to play its merry tune on the window panc. 
I can assure you it was a very effective method of com 
pelling attention, and I doubt if one person in a hundred 
passed that window without being tempted to have a second 
look; if there was an odd one who was not attracted, it is 
very probable that he was deaf and wondered what the 
other 99 were interested in. But there was something not 
very high class about that advertisement, and although 
cheap and effective, it was somehow nasty, or shall we say 
it was too loud, and not artistic, which every advertisement 
ought to be. 

(To be continued. ) 


PRINTING MOTOR CONTROLLER. 


The attached photo represents one of two of the Adams 
Manufacturing Company's patent “Igranic” controllers 
which have just been installed by Messrs. Newton Bros., of 
Derby, in one of the most important newspaper oflices in 
the Midlands for the control of two large electrically-driven 
“Victory newspaper presses of the rotary type. In 
operating large newspaper presses such as these, it is 
necessary to make special provision for many things not 
necessary in the ordinary job press. In setting up the 
plates on the rolls preparatory to printing, it must be 
possible to turn the cylinders slowly and positively over a 
very small number of degrees. Аз these plates are put in 
by hand, the necessity of protecting the men makes it 
essential during this process to prevent the possibility 
of the press acquiring anything but a very slow speed, 
and it must be possible to stop it immediately. 
After the plates are all set up on the rolls, the 
next operation is to thread in the paper, and this 
also calls for a slow steady speed of the rolls, because a 
high speed, or anything resembling a jerk, would inevitably 
tear the paper. After the paper has been threaded in and 
the press is ready for printing, it may then generally be 
accelerated to normal speed, and no intermediate steps 
between those necessary for feeding the paper and for 
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printing are necessary except such as must be provided in 
order to avoid violent acceleration. It is convenient, how- 
ever, to have several speeds at which the paper can ordi- 
narily be printed, as well as some emergency or “ hurry 
up” speeds for use in cases where an edition is late in 
getting out, or is required exceedingly quickly on the 
occurrence of some specially interesting event. 

The controller shown in the attached illustration is 
designed for the class of work described above, and its 
arrangement is such that all the speeds desired, together 
with absolute control of the motor, can be obtained by 
using only one motor. In some systems this perfect 
control is only obtainable by the use of an additional 
motor geared for running at the slow speeds, or by the 
use of an extra motor-generator for producing the slow 
speeds, but the expense of either of these systems 1s 
saved by the controller under review. The starting, as 
well as control of the speed, is effected by the use of 
only one handle, which is shown on the large lever in 
the illustration. If this handle is placed on the first 
step, the speed will be extremely slow, N to 
about 5 per cent of maximum speed. hen the con- 
trolling lever is in any of the positions arranged for slow 
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speeds, it is impossible for the motor to attain any 
higher speed than that particular position is designed 
to give, no matter whether the press be heavily loaded 
or not, and the press will not start with a rush. If 
it becomes necessary to stop the motor, either while the 
plates are being fixed on the rolls or while the paper is 
being threaded in, this can be done immediately by 
pressing any one of a series of push-button switches 
which are placed in convenient positions about the press, 
and the press having been stopped by one of these 
buttons can only be started, again from one position 
namely, by means of the large handle on the controller. 
The machine being prepared and ready for printing, it 
is only necessary now to move the large handle forward 
in a clockwise direction in order to steadily accelerate the 
motor to the printing speeds, and should ‘“hurry-up " 
speeds be required, these are obtained simply by a 
further movement of the handle in a clockwise direction. 
When the machine is operating at the normal or any 
of the “hurry-up” speeds, quick stops may be obtained 
in case of emergency by pressing any one of the 
buttons just as during the slow -speed operations, 
aud if it becomes necessary to reduce the speed of 
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the motor, this can be done by moviug the handle back- 
ward —tbat ів, anti-clockwise. 

An automatic no-volt release and time-limit overload 
release are incorporated with the controller, and provision 
is made so that the opening of the motor circuit will never 
take place on the 95 of the rheostat; instead, the motor 
circuit is always broken by means of a double-break quick- 
break switch with large contact surfaces, which are 
reinforced by carbon breaking contacts and protected 
by powerful magnetic blow-outs. АП the starting 
and speed re не steps are easily renewable from 
the front without the necessity of breaking any elec- 
trical connection. The whole apparatus is very robust 
in construction, while the method of operation is such as 
to make no special demands on the intelligence of the man 
who has to use it. In some cases it is considered desirable 
that the push-button switches, which are installed in con- 
venient positions around the press, should be available to 
start and to inch the press as well as to stop it, and such 
an 5 can easily be made to form part of con- 
trollers of this type when desired; in fact, two controllers 
with these features are just about to be installed by 
Messrs. Electromotors, Limited, in Messrs. Cassell and 
Co.s works in London—one under a specification by 
Mr. Frank Broadbent, M. I. E. E., in connection with a 
" Foster" rotary, and the other in connection with an 
“ Annand " rotary machine. 


THE NEW EDISWAN CARBONE” WHITE 


FLAME ARC. 


It is sometimes difficult to justify the introduction of 
any new form of apparatus into an already crowded market, 
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Уга. 1. —View of the Carbons and Economiser of the Carbone 
White Flame Arc. 


unless on the grounds of undoubted superiority to existing 
types. Where the article introduced has no intrinsic 
merit, but depends for its sale upon plausible but meri- 
tricious advertising, coupled with a slavish imitation of 
certain of its competitors, it is a question whether the 
matter is not more than merely unjustifiable, but even 
actually immoral. It is, unfortunately, too true that many 
of the highly-boomed articles, descriptions of which 
flood the Press of this country, are practically worthless, 
and are sold, not upon their merits, not upon their 
value, for they are frequently not of the slightest utility, 
but upon the specious statements of an advertising 
r. Fortunately, this sort of thing is very rare in the 
electrical world, and we wish that we could say that it was 
entirely unknown, but for all that, it behoves everyone 
who has the well-being of the industry at heart to go 
carefully into the details of new devices, or contrivances, 
designed, if one may judge from the leaflets and advertise- 
ments issued, to entirely revolutionise existing methods. 
The “ Ediswan Carbone white flame arc lamp is remark- 
able alike from the various standpoints of efficiency, 
economy, durability, and reliability, and from the fact that 
it is radically different to the many forms of flame arc at 
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present before the public. A good deal has been written 
and said about the flame arc, almost as much has as been 
published and declaimed about metallic-filament lamps, and 
practically everyone knows something of the principles 
which govern the working of almost all types of flame arcs. 
A paper on Long Flame Arcs," recently delivered by 
Mr. Leonard Andrews at the Institution of Electrical Engi- 
neers, was almost entirely devoted to а description of this 
lamp, and dealt at considerable length with ite advantages 
over various other types. We need not give, therefore, 
any lengthy recital of ite virtues, nor even any detailed 
account of its construction. A reiteration of the following 
points, however, may serve to refresh our readers’ memories, 
and will briefly emphasise the many improvements in the 
Ediswan Carbone over other types. Hitherto it has been 
considered that one of the princigles of flame arc lighting 
was the use of chemically impregnated carbons—that is, 
carbons treated with certain metallic compounds which 
had the effect of adding luminosity to the flame. This 
process, whilst having She desired effect, unfortunately 
frequently did so at the expense of the life of the 
lamp, as it was found that the fumes Ever off from 
the burning carbons, besides having a deleterious effect 
on the surrounding atmosphere, thus rendering them 
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Fie. 2.—View of the Mechanism, showing Magnets for Deflecting 
the Arc Downwards. 


unsuitable for interior use, had a bad habit of corroding, 
and so rendering uncertain and unreliable tho mechanism 
of the lamp itself. The life of some types from this cause 
was only а comparatively short one, and there were not 
wanting many critics who declared that for this reason 
alone flame arc lighting could never be a commercial success. 
The cost of the chemically impregnated carbons also, being 
considerably more than that of the best makes of pure 
carbon, rendered them expensive in use. But these dis- 
advantages have been entirely overcome in the new 
* Ediswan Carbone.” In this lamp only carbons of the 
highest purity are used, with the result that not only is 
the lamp and its mechanism entirely unaffected, but, owing 
to the absence of any noxious fumes, the lamp is eminently 
suitable for indoor use. 

In this lampthe arrangement of the carbons (Fig. 1) ensures 
that the positive crater is in such a position that nonc of 
the light emitted by it is obscured by the negative carbon, 
thus giving a perfect downward distribution of light as 
well as great horizontal illumination. This in itself is an 
important point, but, in addition to this, an uniquo 
magnetic control still further increases the great efficiency 
of the lamp. This entirely new method of controlling the 
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position of the arc consists of a closed iron magnetic circuit, 
the only field influencing the arc being that due to 
magnetic leakage from this closed circuit. In this are 
fixed cores carrying the solenoids used for excitation, and, 
in consequence, the chief magnetic leakage will be obviously 
from the ends of these. This ring (Fig. 2) also serves to hold 
the economiser, and a very simple method is adopted of still 
further increasing magnetic reluctance, and consequent 
leakage at points approximately at right angles to the 
cores. The result is a magnetic leakage field of moderate 
strength which serves to maintain the arc at the tips of the 
carbons, the flame covering the mouth of the economiser in 
a shape much the same as that of a partially-blown soap 
bubble at the bowl of a pipe. 

The voltage across the arc is remarkably high, and the 
lamp possesses a host of good points, amongst which may 
be mentioned the fact that it is equally suitable for direct 
and alternating current, that the light is absolutely steady, 
owing to the perfect magnetic control, and one which of 
itself should be sufficient to bring the lamp at once into the 
highest popular favour. The light given is pure white, of 
intense brilliancy, and its spectrum exactly corresponds 
with that of sunlight. The result of this is that colours 
are presented with a natural appearance, and even the most 
delieate shades remain the same whether viewed by daylight 
or by ће “ Ediswan Carbone.” The great importance of 
this cannot be overestimated for shopkeepers, as drapers, 
milliners, and the like, who find absolute accuracy in the 
rendering of colours to be essential. The lamp, too, is 
very reasonable in price, and in these days when foreign- 
made articles are flooding the English market it is refresh- 
ing to find that with the time-honoured custom of the 
Edison and Swan United Electric Light Company, Limited, 
the lamp is made throughout by British labour at the 
Ediswan Works, Ponder’s End, Middlesex. 


THE TRANSMISSION OF ELECTRICAL ENERGY 
BY DIRECT CURRENT ON THE SERIES 
SYSTEM.* 


BY J. 5. HIGHFIELD, MEMBER OF COUNCIL, 
(Continued from page 419.) 


TRANSMISSION SYSTEM. 

The system can be worked either as an ordinary two-wire 
system with both poles insulated, as а two-wire system using 
earth as the return, or as a three-wire system using the earth 
as the middle wire. Where the pressure between the wires 
does not exceed 25,000 volts, it is usually convenient to work 
with a two-wire systein, both poles being insulated, the line and 
other insulation of the system being sutticiently good to easily 
stand the full pressure of 25,000 volts when one end of the 
series of generators is grounded. In this case, should an 
insulator break, or from any other cause one point on the 
system becomes connected to earth, no interruption will be 
caused. Further than this, the breakdown сап be very con- 
veniently repaired by temporarily grounding the whole systein 
at two points, one on each side of the accidental earth. The 
damage may then be made good in perfect safety, the current 
flowing either through the earth or through the damaged con- 
ductor at the tine. When all is right, the two earths are 
removed and the circuit worked as before. This method is 
regularly used in repairing the Thury lines in Switzerland. It 
should be remembered in this connection that the current dealt 
with is usually quite small, probably not exceeding 200 amperes, 
and that it is a constant direct current; therefore, no trouble 
is caused on telephone lines. Another convenience of the two- 
wire system is that when connections are made to the line, or 
other work is required at any part of the system, that point may 
be earthed. 

ln the three- wire system the generators are divided into two 
approximately equal groups, and the middle point is connected 
to earth. This earth connection serves to limit the pressure at 
either side of the line to half the working pressure, so that 
with the same quality of insulation the working pressure may 
be doubled. Thus, if the system be started up as a two- 
wire system, it is necessary only to connect to earth the 
middle point in order to enable the output to be doubled. The 
system is not quite so safe as the two-wire system, as in case of 
an earth in some part of the line, except where the earth 
divides the motors into two nearly equal groups, some part of the 
plant will be stopped, the worst condition being when the earth 
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occurs near the power station, when half the supply will be 
stopped. With the use of direct currents of comparatively 
small value, it might be possible, in open country districts, to 
use the earth as the return conductor. It would, of course, be 
necessary to make the earth connections in such a way that 
they were not rapidly destroyed by electrolysis. As compared 
with the two-wire system, with the same total loss, one-quarter 
of the line copper would be required, since the resistance of the 
earth is negligible. То fix ideas consider an actual case: 
Assume that power to the extent of 10,000 kw. is to be traus- 
mitted over a distance of 100 miles, the current being 
200 amperes and the pressure 50,000 volts, with two cibles 
of 0:51 square inch section weighing approximately 1,188,0001b. 
the loss would be 10 per cent. Allowing for the same loss and 
using the ground for the return, the conductor could be reduced 
to 0:155 square inch section, the total weight of copper being 
297,000lb. Using the earth as the neutral, thus enabling the 
pressure to be increased to 100,000 volts, the line current could 
be reduced to 100 amperes, and the line would consist of two 
conductors of 0:0775 square inch section weighing 297,0001b. 
This system would cost more than the two-wire earthed system ; 
on the other hand it would be safer, since failure at one point 
would not lay off the whole supply. 

In order to ascertain what effect. the continuous use of the 


earth as a conductor has on neighbouring telephones and other 


circuits, and what, if any, unexpected difficulties existed, 
experiments were carried out in the early part of 1902 on the 
St. Maurice-Lausanne transmission line, where, on several 
occasions, the whole of the supply has been transmitted at a 
pressure of 25,000 volts along one of the insulated. transmission 
lines, using the lightning arrester earth connections as the 
return. The only difference observed as between using 
the double line and single line with earth return is that 
the loss is less in the latter case. Further experiments were 
made at Laucey by a commission formed by the French 
Government. These experiments were carried out at Laucey 
in conjunction with M. Thury, the line current being 110 
amperes ; they confirmed. those made at St. Maurice, the loss 
being in proportion to the current density, the electrified zone 
extending only a very short distance into the ground. The 
drop in voltage was felt only in the immediate neighbourhood 
of the earthed plates. No disturbances were apparent either in 
the telephone or telegraph services. In order to avoid any 
disturbance near the ground surface which might cause damage 
to local pipes or other metal work, the ground connection can 
conveniently be made by making a well of sufficient depth to 
get clear of any surface metal work and to get into a good con- 
ducting stratum. A mass of metal сап be fixed at the bottom 
of the well, and connection can be made to it by means of an 
insulated cable. In this way, with the small currents used, in 
any ordinary formation no disturbance would be caused anywhere 
near the surface. 

DESCRIPTION OF THE CONSTANT-CURRENT SERIES SYSTEM. 

A description of an actual modern series system divides itself 
naturally into three heads—viz.: (1) the power station; (2) the 
line; and (3) the sub-station. Since one of the generators 
must bear the maximum difference of potential between the 
line and earth, it would be impossible to insulate armature and 
field windings to carry the very high pressures required, and, 
therefore, a radical departure—really a reversion to older 
practice—is followed, and the whole frame of the generator is 
insulated from earth, and the armature is coupled to the prime 
mover by an insulating coupling ; then, to secure safety to the 
attendants, it is necessary also to insulate the whole engine- 
house floor, and to arrange that it is impossible to touch any part 
of the generators and make earth at the sane time. These con- 
siderations involve difficulties which are overcome in the following 
manner: Fig. 8 shows a section of the engine-house with its 
insulating floor, consisting of a thick layer of asphalt concrete and 
athin layer of pure asphalt. It isa simple matter toinsulate for 
any practicable working pressure. The machines are carried on 
insulators shown in the drawing, and au insulating coupling 
serves to couple the machine to the prime mover. Ordinary 
Zodal or Ruffard couplings are commonly used, and in some cases 
two dises with pins carrying hard rubber blocks. With this 
method of insulation it is quite safe to handle the whole of the 
high-tension gear to clean commutators and the like—in fact. 
the attendants treat the machines just as if they worked at low 
pressure. The liue switchboard contains one line ammeter, one 
voltmeter to show the total volts, and switches to cut out the 
line if required; also, of course, for overhead work lightning 
arresters are required. The total number of cables leaving the 
station 18 usually two, but four might be used, arranged two in 
parallel if thought advisable. Of course, if the earth were used 
as the return, only one cable would be required. The switeh- 
gear is of the simplest description ; each machine is controlled by 
a switch pillar. shown in Fig. 9, containing a four-point switch, 
à voltmeter, and an ammeter. It must be remembered that in 
nearly all the systems carried out by M. Thury the generators 
are driven by water-turbines. In his later installations, in 
addition to the insulating coupling, a friction coupling is used 
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which slips at an overload of, say, 20 per cent. This saves 
damage to the generators due to very sudden short-circuits. A 
further reference will be made to this matter. 

Generally speaking, there are two ways to design an electrical 
-ystem -one Is to put in sufficient spare machines, cables, and 
safety devices, so that if some part of the plant or cables breaks 
down the safety devices cut. out the defective gear and prevent 
dislocation of the entire supply. In the early days of central 
stations, when plant was not so good as it is to-day, this 
principle prevailed throughout, even to the point of providing 
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efħcient speed. Also, with constant head, to maintain maximum 
efħiciency the water-turbine should run at constant speed, 
although in the existing series plants the regulation for con- 
venience is carried out by varying the speed of the turbines. 
If, however, it were necessary to maintain maximum efficiency 
on varying loads, it is preferable to run the generators at 
constant speed, and to regulate by varying the position of the 
brushes. 

The number of series generators driven by steam is very 
small, the size of the units is small, and, therefore, there is not 
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Fig. 8.—Cross-Section, showing Floor Construction and Plant for Direct-Current Series Generators. 


duplicate steam-pipes and stop valves. The later and far 
-uperior method is to put in less spare gear and install the 
plant in a better manner, so that it is not likely to break down, 
and to dispense with safety devices as far as may be. With the 
-eries direct-current system it is impossible to use more than 
one line out of a ial] station, and, perhaps, two lines out of a 
large station, and the system does not lend itself to a large 
number of automatic contrivances such as are generally used in 
the parallel system, which, by the by, very seldom operate in 
the way intended. It is, therefore, necessary to install the 
cable system in the strongest possible way, so that the chances 
of failure are removed. Similar care should be taken in the 
design of the station plant and of the little switchgear and 
accessory apparatus required. The safety devices hitherto 
used are as follows: The generators are provided with a 
short-cireuiting switch, which is closed mechanically and 
automatically should the generators reverse their direc- 
tiom of rotation due to the breakdown of the prime mover. 
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Fic. 9.—Generator Controlling Gear for 00,000 Volts. 


The slipping coupling, already referred to, protects the prime 
mover from the generator in the event of a very sudden short- 
circuit, and it appears to be a device of great utility. It should 
be remembered, кек, that almost the whole of the existing 
series systems are driven by water power, which is by no means 
an ideal drive for a series generator. А series generator work- 
ing at constant current requires a constant-torque motor fo 
drive it, and is most etticiently regulated by varying its speed; 
the torque of a water-turbine increases as the speed is reduced, 
the maximum torque being about twice that at the most 


much experience on which to go; but since the torque of the 
steam-engine with constant cut-off is constant, and does not 
increase in the same way as that of a water-turbine, it follows 
that the necessity of the slipping coupling is not nearly so ako 
ts 


in the case of the steam-engine as with the water-turbine. 


Fic. 10 


advantage would be that, in the case of a very violent short 
circuit sufficient to stop the generator armature, the flywheel 
effect of the moving parts of the steam-engine would not get 
further than the slipping coupling. For the motors the only 
safety device consists of a short-circuiting switch, which is 
closed by a solenoid when the pressure across the brushes 
exceeds a predetermined value. "This provides for cutting out 
the motor should it become overloaded, or for maintaining the 
continuity of the line should some accident happen to the 
motor windings. 
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The regulation of the line current шау be brought about 
either by varying the speed of the prime mover, the position of 
the brushes being constant, or, where it is convenient to keep 
the speed of the generators constant, by varying the position of 
the brushes. In either case the same type of regulator is used. 
It consists of a solenoid, carrying the whole of the line current. 
which operates an armature in the usual way, as the line 
current makes small variations. The armature controls two 
pawls fixed to a rocking arm, which is kept in continuous move- 
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ment by means of a small motor. Normally. when the current 
Is at its correct value both of these pawls are held out of engage- 
ment with a wheel, but. should the current vary, one or other 
is lowered so as to engage with the notches in this wheel and 
drive it either forward or backward. The wheel is coupled to a 
shaft, which controls the governors on the turbines or prime 
movers, or the position of the brushes, according to whether 
the machines are run at variable or constant speed. In the case 
of a three-wire system two solenoids are used, connected at 
either side of the middle point of the system. The motor, 
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Fig. 12 -Motor Controlling Gear for 60,000 Volts. 


which gives about 4 h.p., is coupled in series with the main 
line, a resistance being coupled in parallel as the motor does 
not require the whole of the line current. In parallel with both 
the motor and resistance are two or three secondary cells, so 
that in tlie case of the failure of the line current the motor is 
still kept running. 

The arrangement of the regulating gear is shown in the 
photograph (Fig. 10), and a photograph of the regulating gear 
in Fig. 11. The same type of regulating gear is used for con- 
trolling the speed of the motors, but in this case, in place of 
the little motor, the rocking arm and pawls are driven off the 
main motor shaft, which also serves to drive a small centrifugal 
governor which controls the position of the pawls in place of the 
solenoid referred to above. This device serves to rock the 


ENGINEER, MARCH 29, 


1907. 


brushes by means of gearing. Should the speed rise, the 
governor operates in one direction so as to reduce the lead of 
the brushes ; similarly. when the speed falls the other pawl 
comes into action, serving to increase the lead of the brushes 
and to maintain the speed. The action of this device is 
exceedingly rapid; it is arranged to move the brushes 
throughout the whole range in three seconds. Dash-pots are 
used on these regulators to secure stability of action. Fig. 12 


13 — V otor Speed Regulator 


shows a drawing of the switch column, Fig. 13 а photograph of 
the regulating gear, Fig. 14 being a photograph of two of the 
Lyon motors with the rezulating gear 1n position. 

In the earlier systems the line current given by constant-speed 
generators and the speed of motors were controlled partly by 
varying the field and partly by rocking the brushes, the same 
regulator taking charge of both, but in all the later machines 
the whole of the regulation is done by rocking the brushes. 
The machines run quite sparklessly in all positions of the 
brushes. This is brought about. by so designing the machines 
that the fields due to the armature and the field windings are 
equal, so that in the non-working position of the brushes they 
neutralise one another. I have seen many of M. Thury’s 
machines under all conditions of load. They run with carbon 


Я Fic 14. -A Pair of Motors with Regulatiog Gear. 


brushes with beautifully clean eounnutators —in fact, there are 
no commutator difficulties. The machines at Chaux de Fonds, 
particulars of which installation are given in Table I., have 


been running for nearly 11 years with carbon brushes. "They 
run continuously for a month without touching the 


commutators, 

Prime Movers.---The power-station equipment varies accord- 
ing to the type of prime mover used, but, wherever possible, it 
is preferable, because it is more simple, to keep the line current 
constant by varying the speed of the generator, the brush 
position being fixed. In laying-out a transmission system for 
the purpose of driving rotary plant at the sub-stations, it i» 
always preferable, particularly where fluctuating loads have to 
be supplied, to place the flywheel as near to its work as possible. 
This is preferable in any system—it is particularly so in the 
series system. Each sub-generator should be provided with its 
own flywheel. This serves to protect all. the plant behind it 
from the effect of sudden shocks on the secondary side. No 
further flywheels are required ; in fact, they simply interfere 
with the self-regulation of the system. I believe it to be a 
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TABLE I. 


Year of | i ns 

DESCRIPTION OF UNDARTAKING Starting eium TEES 

| “р | Circ uit 

ме. Acquedotto de Ferran Gallicis | мөр |. Mies 

(Italie) Genes, 1889 s | INNO 45 746 
Wasscrwerhe Zug (Suisse) "T Ves 1891 | 30 14:09 
Papeteries de Biberist (Suisse)... eld 1893 40 23˙0 
Commune du Val de Travers (Suisse) | 1895 65 217 
Ste d Eclairage Electrique (Brescia: | 

Italie), 1895 s ass i S 1895 50 23 | 
Ste Romande d Electricité (Suisse) ... 1895 $0 22:4 
Commune de la Chaux de Fonds et du. 

Loc Suisse) . whe 1896 150 32°3 
Usine> Electriques d Eisenbourg (Hon- | 

griei Ikervar-Steinamanger ... ex 1896 65 ' 404 
La Papeiera Espanola Rentena (Es- | | 

pagne: ~.. "AC dee |, BOG) 05 124 |; 
Ste Industrielle d'Electricite Rieti | 

(Italie) гаа 1896 30 373 
M V J. Dunand a Batoum (Russie) t899 | so | 12 
Usines Electriques d'Eisenbourg (Hon- 

Erie), Ikervar-Sopron А 1899 40 74 0 
Mines de Plomb Linares (Espagne) F 1900 00 373 
St. Maurice- Lausanne . С . 1902 | 150 69:6 
Meutiers-Lyon . ... s Ж 55 1906 75 2237 


mistake te lay out even a parallel system in the usual way - 
that iste хау, with enormous flyw heels on the generator and 
ne fly wheels near the load, 

be pereat ing Steam- Engines. - With the exception of a few 
> oall machines all the Thury plants are water-driven, and con- 
sequenth there is not very much experience to draw on for the 
stean driving of large generators: there would be no difficulty 
in driving the generators at constant speed and varying the 
brush pesition im order to keep constant the current, but since 
А censtant-eurrent. series generator is essentially a constant- 
terque machine, whatever be the load, the governor may be 
dispensed with, and this is done in the сахех to which reference 
has been made. A steam-engine working at fixed cut-off; so as 
to admit a fixed quantity of steam per stroke, is also a constant- 
torque machine ; consequently if the generator be coupled to 
A sexin-enzine whose cut-off is fixed, it will run ac the speed 
where the torques. balance, depending in the one case on the 
value of the constant current and in the other on the point of 
cut-off, the steam pressure being steady : any tendeney on the 
part of the engine torun too fast will increase the hine current, 
and so iche the generator torque ; similarly a tendency to 
tun slow will decrease the generator torque, and so permit the 
пе te гип faster, Consequently, when the generator 
terminals are short-circuited, the engine will tirst crawl round, 
causing the generator to give the constant line current: an 
Jnorease of resistance of the external eireuit. due to additional 
hed will tend to decrease the line current, and with it the 
torque, and so enable the engine, working at constant torque, 
te speed up; consequently, as the load increases, due to extra 
resistance in the circuit, the speed will rise, and with it the 
pressure. On the other hand. as the load decreases, due to the 
eternal resistance decreasing, the speed will fall. With several 
machines in series it might be thought that this system would 
bee uustable, and that one engine might take more than its share 
of a mang load, but the wire drawing due to the greater speed 
of the steain at high loads should. prove. sutlicient. to prevent 
ану such tendency When working in this way it is essential 
that only licht dywheels be used. 

Steam Turbine. — So far no higli-tension direct-current vene- 
raters have been constructed running at turbine speeds, and 
heir design will probably be a difficult problem. but Mr. 
Hobart has suggested that the problem is by по means 
inpesstble of solution. The turbine would be a constant- 
t. . ue machine if the steam were admitted in a definite 
quantity. once in a fixed. number of revolutions, as in the 
Parsons turbines ; the effect of runmny at blade speeds below 
maximum would, however, be to reduce the turbine 
UE en the other hand, by this method of running 

he еа Кале would be constant at all toads. E have no tiguxes 
te show the comparative. efficiency of turbines run at various 
pereentases of Toad and at full speed, and at constant torque 
and variable speed. 

11764. 7717. 


the 


Excepting the instances to which 
reference has been made, all the Thury plants are water 
anven, and since the waterturbine is not a constant-torque 
machine. its use has caused more difficulties than would be met 


PARTICULARS OF MACHINE UNITS | Total 
lane REMARKS. 
е А Vu Тел! C Pressure 
No | Volts | KW Revs Output К 
| | = p?» + 
| NW | Vets d 
IX - оўо 14.000 | Кап 
5 1,000 By 320 400 | 5,009 fing. 
2 3.400 х 272 | 6,500 | 
3 2,000 180 260 2 | Rin 
1 | 1,300 | 93 450% 2% USES Е, 
3 1.500 " 2 А 
> 3.000 525 10. 500 
4 | 3.500 EE = 700 14,000 | King 
7 1.800 | 288 | зоо | 1,890 | 12,600 | Ring 
6 1,500 | 112 | 260 385 9,000 | Ring. 
3 2,000 | 180! И 
2 2,740 194 j 805 (3,280 
4 3,000 — — 300 12.000 
2 1.300 — — 130 2.000 
4 2.500 112 — 400 10,000 | Ring. 
3 3.500 238 320 630 10,500 
Straight transmission 
3485 miles. The line 
6 | 2,250 | 373 | 300 | 4,000 27,000 is tapped twice before 
reaching Lausanne 
to supply local loads. 
Straight transinission 
t1 r smiles. Allunder- 
4 7,200 | 582 300 | 4,300 97,000 


ground cable work. 
ung at fall pressuic. 


where steam driving is used. The necessity for the slipping 
coupling is probably greatly due to the great torque of a water- 
turbine at low speeds. The pressure is regulated by varving 
the speed by a Thury regulator arranged to adjust. the gate 
opening of all the turbines; the regulator works so as to keep 
constant current in the system. It is well known that should 
the proper peripheral speed be departed. from, the etliciency of 
à water-turbine rapidly falls, consequently where falls are used 
having à great percentage variation of head at different times of 
year, to use the water economically the speed of the turbines 
should be varied to suit the variations in the head: this cannot 
be done with ап alternate-current system, but with the series 
system its the natural way of running. There are many cases 
Where this possibility of suiting the speed of the turbines to the 
head would result in a greater output from a given fall than can 
be obtained at constant speed. 

(ras-Lnqies, There is but one instance where a constant- 
current series generator is thus diven, and in this case it is set 
to run at full load. other machines in the series serving to 
regulate, but it would appear that with constant yas admission 
per stroke the gas-enzine would work between certain speed 
limits as a constant-torque machine, and so would run without 
a governor, Probably the limits of working would. be not 
greater than from half to full Speed. but this in most canes 
would be sufticient ; in other cases it might be necessary to work 
at constant speed, with the usual brash rocking gear to maintain 
constant current in the line. 

The Line.— For overhead working two single conductors are 
used, or. if desired, two pairs may be used, each pair forming in 
parallel one conductor, Unless separate poles are used, it is 
probably safer to use the two single lines and so to work with 
half the number of insulators. For underground work, two 
single cables have been used. and will probably prove the most 
secure and convenient arrangement, but this part of the problem 
is quite new. and many nnprevements anay be possible. For 
Instanee, to give greater security two or three cables may be 
used in parallel working at such a density that should one break 
down the remaining one or two can carry the whole load, but 
modern cables properly laid are so very reliable that only for a 
very large system would the extra cost be warranted, more 
particularly as an earth at one point. will cause but a partial 
stoppage of supply. 

The Nuhl-Ntlation.— The motors are insulated from the ground 
and from the sib-generators, and the floor of the sub-station is 
Insulated by the same means as have already been described. 
Each motor is titted with a regulator to control its speed by 

varying the brush position. In this ease the regulator is econ- 
trolled by a centrifugal governor so as to. keep the speed 
constant. X switchboard is provided. containing an ammeter, 
voltineter, and short-circuiting switeh to cut out. the entire 
substation, and each motor has the usual switeh pillar, which 
contains. in addition to the short eicuiting main switel a 
device called a by-pass, whieh short circuits the moter should 
the pressure between its termurds crxacecd a predetermined 
amount. The connections are arranged as in the power station, 


(To be continued.) 
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PROFITS. 


The object of business men is to make profit, and it is 
from the financial results obtained that they measure the 
value of an undertaking. Even electrical engineers have a 
tendency at times to place more value on the symbol £, 
denoting self-induction, when two small lines have been 
placed across it. Thus manufacturers strive to improve 
their designs so that at the end of the year there may be 
some surplus left over costs. This, with the present state 
of the electrical business, is no easy task. Perhaps it is 
this universal aiming at profits that makes it almost 
impossible for the average business man to rightly judge 
of the success or otherwise of a municipal undertaking. 
The Bristol Ratepayers’ Non-Political Association recently 
attacked the Corporation, and the charges against the 
electricity supply department read as follows: That the 
electrical undertaking is growing rapidly, and, while a 
profit is alleged, we feel sure that, if made, it is not 
adequate, though the charges to consumers are high. We 
believe that as good street-lighting can be obtained from 
gas as from the arc lamps, and we are told that some 
thousands a year could be saved if gas were substituted.” 
The vague character of these statements shows want of 
exact knowledge, quite apart from a general ignorance of 
first principles. In reply to the above a long report has 
been prepared by the Electrical Committee, in which figures 
are given which prove clearly that the undertaking is 
financially sound. It is explained that “Your committee 
have never since the commencement of the undertaking 
endeavoured to secure large profits. They have, after 
making the necessary provision for sinking fund payments, 
and setting aside a reasonable sum for reserve for renewals, 
systematically reduced the price of the current, as they 
have felt the undertaking would be benefited more by 
reducing the cost of the current than by paying any small 
contribution in reduction of the rates.” This is the policy 
which a business man may not understand, and which tends 
to small profits. The average charge made for electrical 
energy in Bristol is 2:66d. per unit, whereas the average 
price obtained by eighty-seven companies in the United 
Kingdom is 419d. This disposes of the statement that 
the Bristol charges are high, and also shows what a large 
profit could be earned by company management. The net 
result of the reduction in price is given by the complainants 
when they state “that the electrical undertaking is grow- 
ing rapidly." It is, and for this very reason it is the 
more open to attack from those interested in the gas 
supply. The indirect profit to the inhabitants from the 
reduction in the price of gas is great. Thus “in the year 
1895 the city paid for gas at the rate of 2s. 8d. per 
thousand cubie feet: to-day it pays 1s. 6d. In the year 
1895, the general body of gas consumers paid 2s. 10d. 
per thousand cubic feet: to-day the ordinary price is 2s. 
with a reduction to 1s. 6d. in certain cases. These sub- 
stantial reductions, which must be of enormous pecuniary 
benefit to the citizens, your committee believe are the 
result of economies and improved methods in the manu- 
facture of gas stimulated by healthy competition.” The 
improved methods of producing light from the gas have 
also been largely adopted in Bristol, and the increased 
demand for light has more than made up for those gas 
consumers who have changed over to the better and healthier 
illuminant. In our issue for May 11, 1906, we gave some 
curves proving that the gas company had gained from the 
competition, in that their sales had steadily increased and 
the profits had been maintained. The question of street- 
lighting still has to be dealt with. We admit that good 
street-lighting can be obtained from gas, but not that 


it is cheaper for equal light. The Electricity Committee 
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have one of the oldest street lighting equipments in the 
kingdom, but their report shows that improvements which 
will give better and cheaper light will be introduced shortly. 
No corporation department is infallible, and criticism is 
as valuable to it as is the competition above referred to. 
Only to be of service the criticism must be made after the 
facts have been ascertained and duly considered. The 
present attack upon the Bristol undertaking fails to serve 
a useful purpose, because of the ignorance of those 
making it. 


CORRESPONDENCE. 


% One man’s word is no man's word, 
Justice needs that both be heard.” 


REDUCING MAGNETIC LEAKAGE. 


Sin, —In reading about electromagnets, it occurred to 
me that the magnetic leakage between the junctions of the 
voke and the cores might materially reduced, and the 
expense of facing these junctions saved, by covering the faccs 
with iron dust so as to fill up the inequalities of surface 
before fastening up. A flange of brass might be put round 
joints to retain dust. I am not an electrical engineer, and 
80 cannot say whether the suggested method has ever been 
tried, or whether it would have апу practical value or not, 
but, as the suggestion may be of use, I give it for what it 
is worth ; and as I have received information from the 
Kleetrical. Engineer, I think it but right that, if I have any 
information to give, I sbould pass it on in turn. Yours, 
etc., T. С. 

March 21, 1907. 


CENTRAL-STATION SUPPLY ECONOMICS. 


BY A. M. TAYLOR. 
(Concluded from page 340.) 


At the meeting of the Birmingham Local Section on the 
13th inst. the discussion on the above paper was resumed. 
The following is an abstract of the written communications 
then read and of the remarks of the speakers: 


Mr. A. WV LLIE, of Walsall, considered that accumulators on 
consumers! premises could not be entertained on account of the 
complications, inefficiency, and expense involved. He criticised 
a number of the definitions in the paper. Thus, the average 
lead should be expressed in horse-power, and not horse-power 
hours. The definition of the internal diversity factor should be 
altered to read, **this represents the number of times which the 
sum of all the maximum loads on consumers’ premises exceeds 
the maximum load at the central station.” He did not consider 
that it was possible to establish exactly the fixed standing 
charge and the additional running charge which is strictly 
propertional to the output. The division between running and 
standing charges made by the author was quite arbitrary. 

Mr. S. Н. Ногрех referred to the restricted-hour system of 
supply. in which a double-taritff meter was used. These meters 
consist of an ordinary meter with two counting trains and a 
clock. which brings one counting train into use at times of peak 
lad. the remainder of the registration being upon the other 
counter. He considered that this was practically the same in 
its effect upon the load factor as a rigidly restricted-hour supply, 
It also obviates any inconvenience to the individual consumer on 
special occasions. 

Mr. P. J. Рахе, of Burton-on-Trent, contended that it 
was only fair that the power consumer should bear a fair pro- 
portion of the whole capital charge. As the power business 
increased an extension of plant would be needed, and the capital 
charges must then be properly apportioned. He thought that 
in a few years the power supply business would exceed the 
huhting business. He believed in the supply of power on the 
restricted-hour basis. This was introduced in Burton-on-Trent 
last summer with a charge of 1d. per unit. Large consumers 
receive reductions bringing the cost down to id. per unit. 
Three of the largest users of motors, employing 1674 h.p.. 
changed over to the restricted-hour supply system, and the low 
rates have attracted new consumers as well. The reduction in 
cost. paid them to alter their hours of work. Не was also sup- 
plying power for refrigerating plant purposes at specially low 
rates on the condition that it was not used after a certain date 
in the autumn. The net result was that out of 588 h.p. of 
motor load connected or on order, 377 h.p. was on the restricted- 
hour basis. This meant an additional income of about £1,000 


- 
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without. any increase in the capital eharges on the station. The 
maximum load was increasing very slightly (under 5 per cent.), 
in spite of an increase of 155 per cent. in the units supplied 
for power. The combined load factor had improved nearly 
25 per cent. 

Mr. E. M. HorriNcwonTH, of St. Helens, thought that 
manufacturers generally would not agree to the restrictions and 
complications of the restricted-hour supply, although it might 
be used in connection with a few industries. The introduction 
of а storage battery on a consumer's premises would. improve 
the station load factor and the voltage regulation, but it might 
be the means of losing a consumer altogether, as having a 
battery he would be more easily persuaded to put down a gas- 
engine and dynamo to generate his own current. The advantage 
of electric power in that little or no space was required was a 
very great one. Two large consumers who had their own plant 
were taking a supply in St. Helens from the public mains 
because of the space which would be required to extend their 
own stations. The rates for power supply must be such as to 
emnpete economically with other forms of prime movers. A 
supply at under ld. per unit to large consumers was com- 
mercially possible when the total works eost did not exceed 
this figure. 

Mr. R. K. Morcom said there were always two sides to a 
bargain, and Mr. Taylor spoke as a seller. There was a great 
tendency on the part of the suppliers of electricity to try to 
make their load suit their plant, and naturally because it was 
cheaper to do this than to get a plant to suit their load. 
Hence various suggestions of battery sub-stations, batteries on 
consumers’ premises, restricted-hour clauses, and the like. 
Two questions were always suggested by the paper: (1) under 
what conditions could one generate for one’s self more cheaply 
than one ean buy electricity ; (2) were some of the very low 
power charges of recent date financially sound ? In considering 
question (1) the magnitude and nature of the load, the site of 
the factory, and the nature of the product were important 
factors. If the load of a factory was of a constant and fairly 
steady character, it was generally possible to so arrange the 
units as to give, with an over-all load factor of 25 per cent., а 
running plant load factor of from 50 to 75 per cent., and also 
eflect a considerable saving in stand-by losses, etc., by always 
working definite hours. A station supplying a quarter of a 
million units on a running plant factor of 60 per cent. could 
generate at a works cost of Ad., and a total cost of '8d., and 
one supplying one million units under similar conditions 
at ‘3d. and od., and so on—figures which would leave 
very little profit for an outside supply. The lowest 
figures would probably be obtained by engineering factories, 
especially those connected with electrical engineering, because 
the repair bills would be lower, and the staff could һе 
reduced to a minimum. Considering question (2), assume a 
well-designed private supply with modern engines running on 
a good vacuum and with high-pressure suporheated steam. 
Suppose it was fitted with, say, two 250-kw. and one 150-kw. 
sets, and turned out one million units on a 60 per cent. running 
plant load factor. The fuel per unit would be within 10 per 
cent. of a first-class public supply station figure, and very likely 
be better by reason of the power of adaptability of a private 
supply. The extra wages for a private supply was a small item 
on a million- unit output, and would be compensated for by the 
reduction of staff charges. Generation dead charges would be 
low on the good load factor presupposed. In such a case, if a 
publie supplier quoted below the figure at which the internal 
station can supply, it was almost inconceivable that it could рау for 
the mains and make a profit. In fact, in such cases it would pro- 
bably be more profitable for the company or the municipal 
authority to buy up their prospective consumer's private supply 
station and run it as a sub-station—a proceeding just as sensible 
as the supply at some of the prices quoted nowadays. 

Mr. J. [къ of Coventry, did not agree with the author 
a8 to the division between the running cost and stand-by charges. 
He considered that all maintenance charges and repairs were 
running costs, not stand-by charges. Thus, if the engines were 
only kept running round, the repairs on them would be practi- 
cally nil. Mr. Taylor had taken as his basis a type of plant 
which could be bought now. It must be remembered that most 
of the stations had been laid down in the past in order to supply 
a lighting load, and hence the assumed figures would not apply 
to them. In Coventry they had added a power load to a light- 
ing load. In 1903, 454,000 units were sold for lighting and 
112.000 for power. The cost of these, according to Mr. Taylor's 
figures should be £8,139, while the actual eost was £8.148. For 
the year 1906, the total cost, according to Mr. Taylor's figurcs 
ought to be £26,000, the actual cost was £17,000. The average 
price obtained for the power units was 1`124., and they had 
made a profit of £2,240. Hence Mr. Taylor's figures seemed to 
give too high a cost. 

Mr. J. P. Кемь said that Mr. Taylor's term “ plant load 
factor“ was the original load factor defined by Mr. Crompton. 
Unfortunately, there were other definitions of load factor, and 
writers seldom gave the slightest inkling as to which they 
meant, He produced a curve to show the relat'on betweon the 


450 


maximum demand load factor and the true load factor. He 
considered that the standing charges varied with the capacity of 
the plant they had to be prepared to run. The increased cost 
for an increase іп the load was much smaller than would be 
expected. From his experience, he considered that with a 
restricted - hour supply up to, say, 100,000 units in à week 
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the cost of supply at the station, and if the power supply 
were not superimposed upon the lighting supply, the 
charge to lighting consumers would have to be considerably 
higher. On that account he thought that a proportionately 
greater benefit should be given to the power consumers than 
Mr. Taylor had assumed in his paper. The fact that in many 
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Mr. Taylor could increase the true load factor of stations from 
20 to 30 per cent., he would confer a boon on the community. 
Mr. Снаттоск, from the chair, said they were all interested in 
the author’s suggestion as to the restricted-hour supply, and he 
hoped more information would be given onthe details in the reply. 
Mr. Taylor mentioned that the restricted-hour load must. be 
restricted in two ways i. e., as regards time and quantity. The 
maximum must be restricted in order that in case it was 
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about. ld. to 14d. per unit, and that those stations had been 
able to reduce the cost of the current to lighting consumers, 
proved that the lighting consumer was really benefiting by 
the low charges made to power consumers. The more power 
consumers that could be attracted to the supply, the better it 
would be for the lighting consumers. He did not say the very 
low charges made in some undertakings that one oceasionally 
heard about were always justified, but he thought they could be 
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developed tub far it might act in the other way and give them a 
peak load at times during the day, and so exceed the evening 
peak due to the lighting. That seemed to him a disadvantage 
in respect of the restricted-hour supply, and he was afraid it 
would defeat its own end by not giving them the economy that 
Mr. Taylor expected. As to the advantage of a day-load supply 
which Mr. Taylor assumed, it should be borne in mind that the 
day-load supply, by rendering it possible to run the station more 
economically, helped the lighting consumers by bringing down 


justified in time. It all depended upon the nature of the load 
m that particular station and the amount of it. Of course, one 
had to consider the conditions of all supplies when one was 
considering the charges to be made. He quite agreed with Mi. 
Kemp that the definition of load factor had been very mixed up 
to the present. The definition in the Electrical Times had 
generally been accepted, but it was not really a workable load 
factor. It did not tell them what they really wanted to know 
in comparing one station with another, 
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Mr. TVA. in replying to the discussion, said: Several 
speakers have misunderstood a paragraph in my paper to mean 
that the figure. arrived at for Liverpool was that which I con- 
sidered the lowest obtainable for the standing charge for motive 
pewer supply. I wish to disclaim any such intention. I 
consider that 3d. per unit is about the lowest value for the 
standing charge for this class of supply if we take values of 
station load factor for towns having large and consequently 
typical motor loads, rather than values which only obtain in 
certain. specially favourable localities. The figures given for 
Liver 1 are merely introduced to show the ettect of div iding 
up the standing charges. The figures are not up to date, and 
may have greatly improved since I received them. In reply to 
Mr. Shawtield, I quite agree as to the correctness— perhaps, I 
should rather say advisability—of debiting the ordinary 

" interest-paying " motor load with those items of additional 
expense incurred by it, and none other. I do not, however, 
agree that it is possible to supply, under the conditions he 
postulates, 2.000.000 units at 0 6d. unless the works considered 
is ene of many such in the district, which is unlikely, considering 
the population. Mr. Shawtield contends that the new station 
for power will cost much less than the existing lighting 
station of 2.000 kw. capacity. Fhe population he indi- 
tes. however, precludes our putting down a station for an 
ultimate capacity of over 10.000 kw., and it would be 
unwise to put down more than 3,000 kw. to begin with. 
1 happen to be in possession of a careful estimate for such a 
station based upon actual designs and quotations, The capital 
emt of the initial equipment works out at £40 per kilowatt of 
plant capacity and of the tinal equipment at £30 per kilowatt. 
On such а scheme the maximum demand would probably 
average only two-thirds of the plant capacity. Hence the 
capital cost of the initial equipment would be £60 per kilowatt 
ef maximum demand. Let us, however, put it at £50 per kilo- 
watt. At 6 per cent. for interest and sinking fund this amounts 
tea standing charge of £3 per kilowatt of maximum demand 
per annum, which on a load factor of 50 per cent. represents 
A charge per unit of 0:27, as shown in Fig. 12, where interest 
charges are plotted below the datuin line. To this we have to 
mid costs of distribution. The standing charges on this account. 
for one station with which I am acquainted, supplying 
10,000 h. p., are as high as £3 per kilowatt of maximum demand 
per annum, while the average of 26 London stations is about 
£4 per kilowatt. To again favour Mr. Shawfield, let us put it 
at £2. 10s. per kilowatt of maximum demand per annum. This 
gives on a 30 per cent. load factor 0:22d. per unit for distribu- 
tien, as per Fig. 12. 

Mr. Shawtield’s next point is that the cost of the additional 
wages, rent, rates, taxes, maintenance, ete., will be less than 
the existing costs. Where there is a change in the dimensions 
ef the station of the radical nature indicated, I cannot agree 
with Mr. Shawfield. If he will take the figures for the six 
largest: municipal stations, he will obtain an average standing 
charge for these items (ex coal) of £2:60 per kilowatt of plant 
capacity per annum, as against the average of six very much 
smaller stations, of the size of Wolverhampton, which works 
eat tee £2°62 per kilowatt per annum, showing that mere size 
does uet reduce these items to the extent that might be expected, 
the aggregate capacity of the six larger stations being seven 
times that of theothers. Taking this st: nding charge at £2 per 
kilowatt of plant, we have £3 as the standing charge per 
kilowatt of maximum demand per annum, or 0:274. per unit 
fer à 50 per cent. load. factor. We now have a total of 
0:27 + 0:22 + 0:27 = 0:764. per unit. so we must evidently not 
a'low anything for net profit (alias reserve fund "), and finish 
up our total hy adding 020d. for coal and petty stores total 
= 0°96d. per umt. Mr. Shawfield may reply: es., bnt the 
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not, by the addition of his load alone, improve the station loud 
factor by more than, perhaps, 2 or 5 per cent. If the accession 
of this customer would induce other large customers to come on, 
the load factor of the motor load might go up to, perhaps, 
56 or 57 per cent. А station load factor of 50 per cent. for 
motor load is a good 10 per cent. above the average obtained in 
the largest stations in this country, as my Table C will demon- 
strate. Still, in certain favourable localities where goo all- 
night loads аге obtainable, and there is no ‘unrealised ” 
diversity factor, a station load factor of 40 per cent. might 
be realised, as shown in the left-hand bottom figures of Fig. 13. 
If we, then, take a 40 per cent. load factor, the standing costs 
would come out at 0:57d., to which, adding the running cost at 
0°20d., we get a total of 0:774. per unit. I. therefore, maintain 
that, granting all Mr. Shawtield’s premises, and waiving апу 
charge for reserve fund, it is to me mexplicable how he can 
supply at less than 0:8d. per unit, even to a consumer of the 
class indicated. Again, I would repeat that with the battery 
scheme it is not bnly possible to supply to such a consumer at 
0:64. per unit, but it із possible for a station. having only a 
20 per cent. load factor to put by a reserve fund for each such 
consumer obtained, amounting to the best part of £2,000 per 
annum. 1 trust it will be apparent from the above that, far 
from looking at the obtaining of motor loads from a pessimistic 
point of view, I am doing what I can to improve our oppor- 
tunities in this respect, always, however. with the proviso that 
the finances of the station be not more heavily mortgaged to the 
motor load than will be capable of realisation when the latter 
has had fair opportunities of development. 

Mr. Chattoek s contribution to the discussion introduces 
another aspect of the case. He virtually says that since the 
lighting load is benefiting, and will benefit, so largely by the 
motor load, it is only fair that every benefit possible should be 
conferred on the latter to enable it to establish itself, as other- 
wise it might bea case of ** killing the goose that laysthe golden 
egg." This remark applies, I think, very forcibly to the item of 
reserve fund. 

Mr. Lackie indicates how they have in Glasgow put net profit 
to reserve fund, and again used this to write off depreciation 
and sinking fund, with the very desirable result of reducing the 
capital on which interest has to be paid. It would seem that, 
since the capital spent on the lighting load has in the past been 
out of all proportion to the kilowatts of demand, it is eminently 
fair to handicap only the lighting load with a reserve fund 
charge, as proposed by Mr. Chattock. To what extent Mr. 
Lackie may be carrying this out I do not know, but should 
think it probable, as he cannot have much margin for net profit 
in his present power prices at Glasgow. Mr. Lackie rightly 
objects to the high rates I have taken for power in the illustra- 
tion of the effect of internal diversity factor in not reducing the 
charges for a power load. "The figures given. were, however, 
substantially those per station. kilowatt for Wolverhampton two 
years ago. The fixed charge of £7. 19s. to which he objects 
corresponds with the charge of £4. 5s. per kilowatt per annum 
plotted above the datum line in my Fig. 12, and, moreover, 
included a standing charge for coal. With regard to the charges 
debitable to the ** ideal load." Let us assume that a group of 
large manufacturers, using, say, 5,000 h.p., were to offer to take 
electric power for the whole of their work, demanding this 
power only after midnight 5. e., putting down and maintaining 
their own accumulators. If in return they could obtain such 
power at the bare running expense. deduced as per my paper 
as regards coal, wages, repairs, ete., plus, say, £2.500 per 
annum for net profit. would it not be advantageous to close 
with such an offer, especially as it would add 5.000 h.p. to 
existing connections and probably materially improving the load 
factor of the station ? Or would it be better to lay down new 
plant and mats to the extent of 2,000 kw. at an expense of 
perhaps not even this - in repaying 
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reserve fund or to reduce the lighting rates of charge? The 
extra cost for current, on the terms of the manufacturer's offer, 
involves no speculation whatever on the part of the supply 
company, however poor a load factor the load may prove to 
have. Inthis connection I think it is à strong argument for 
exceedingly low terms for non-peak loads that the Newcastle 
Corporation has accepted an offer from the Newcastle Electric 
Supply Company to supply them with current at non-peak 
hours at the low figure of 0-38dd. per unit. The Newcastle Cor- 
poration have to generate their own current during peak hours. 
Similarly the London County Council proposed to supply 
current to the London municipalities at non-peak hours ata 
price which would be equivalent to about 0:554. per unit. But 
for the high price of coal in London this would, of course, have 
been much lower. As regards repairs, the sentence in my ed 
referred to was badly expressed. It should have read. We 
have left for further consideration the repairs on a proportion of 
the plant only, representing in capital outlay about one-third of 
the whole plant." 

Mr. Fedden asks about space required for accumulators. 
I may say that а room 14ft. by 8ft. will accommodate cells for 
an installation of 100 h.p. Also, the estimates from which my 
curves of expenses are taken include an allowance in tbe way 
of pecuniary compensation for tloor space occupied. As regards 
inaiutenance, this is, to some extent, dependent оп capital cost 
and on number and size of cells. The small cells hitherto 
necessary for supplying a 20-h.p. motor would cost 80 per cent. 
more per kilowatt than the large cells which I pro The 
number of cells is about one-tenth of that hitherto considered 
necessary. lam not prepared at the present time to disclose 
my proposals for maintaining these cells, but it may astonish 
some of my critics to know that I could replate the whole of the 
hatteries (on both poles) every three years for another ‘05d. per 
unit. As they would be inspected once every fortnight’by an 
expert, it seeins incredible that they should not last longer than 
three years. d 

Mr. Vignoles instances a flour mill, which he could supply at 
0:54., having an absolutely steady 24-hour load. If he 
applies the principles which I have instanced in my reply to 

r. Shawfield, I think he will still find difficulty in coming 
below, say, 0°7d. per unit, as, unless his station is a very small 
one, that one mill will not raise his station load factor above 
40-50 per cent., and if his station is а very small one, he cannot 
possibly construct it for the capital costa d have allowed to the 
case cited by Mr. Shawfield. Mr. Vignoles asks, ‘‘ Why not 
put the batteries into sub-stations?” I know of no reason 
whatever why should they not be successfully introduced into 
aub- stations wherever the standing charges on supply exceed 
lid. per unit. But in those same towns my scheme 
would permit of great reductions in the cost of power, 
while the sub-station scheme could only begin to show reduc- 
tions over existing supply when the existing costs were ovor 
id. to 1d. per unit. An example will make this clear. The 
sub-station battery having to deal with a peak of five hours' 
duration (from root to root) costs about £19 per kilowatt, 
which, at 6 per cent. interest and sinking fund and with a 
15 per cent. load factor, works out to about 0:241. per unit 
received from 'bus bars. But in a rapidly-developing scheme 


in booster and in cells, and we get 0:864. for every effective 
unit supplied to feeders. Add interest, etc., charges on low- 
tension feeders and distributors, and we get for 15 per cent. 
load factor a total of 1:16d. per effective unit delivered to con- 
sumer's premises, as taking the place of the whole of the exist- 
ing standing charges of the supply. Where the peak was of 
less than five hours’ duration, of course better results would be 
obtained. 

Mr. Bowden’s remarks are vitiated by the fact that he is 
talking about **running plant load factor," while I am talking 
about (total) **plant load factor." Consequently, he considers 
only the losses which occur in the engines, and ignores those 
that take place in the boilers and steam ranges. I agrec 
with Mr. Komp that these latter are the most important, and 
that they vary more nearly in proportion to the (total) plant 
load factor" than to anything else. The plant load factor is 
always less than the maximum demand load factor (station load 
factor) and never reaches anything like the figure of 80 per 
cent. quoted by Mr. Bowden. 

In conclusion, I must tender my apologies to Messrs. Jeckell, 
Kemp, Tilney, and others whose contributions equally deserve 
a reply on my part, but to reply to all is more than I can 
attempt in the time or space ut my disposal. They will, how- 
ever, find their questions and comments partly, if not entirely, 
answered by my replies to other speakers. 


TRAIN-LIGHTING.* 
BY H. HENDERSON, A. . I. E. F. 
(Concluded. from paye 413.) 


LEITNER-Lucas SYSTEM. 


This system depends upon electrical methods of voltage regu- 
lation, and is made for single-battery working only. The 


DrAGRAM No. 16. 


component parts consist of a dynamo, an automatic cut-out, and 
the battery. A special regulator can also be provided, but is 
not essential a lamp resistance being substituted as much 
cheaper in first cost. The dynamo is suspended as shown in 
Diagram No. 16. A tension rod may be provided if thought 
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DIAGRAM No. 17. 


the éapacity installed in the main station or sub-station is 
always some 50 per cent. in excess of the maximum demand on 
the average, hence the value of 0°24d. is raised to 0°36d. per 
unit. Add another 0°36d. for maintenance of cells as con- 
tracted for with the storage company, and we get 0"724. per 
unit received from ‘bus bars. Add 20 per cent. for energy lost 


necessary. The dynamo is provided with an extra pair of 
brushes, fixed at right angles to the main brushes, and forming 
an angle of 20deg. with the vertical in two-pole machines and 


* Paper read before the Newcastle Section of the Institution ot 
Electrical Engineers, Feb, 25. 


lOl. in а four-pole machine. Diagram No. 17 shows the 
“чаре connections. for à two-pole machine. At starting, Di is 
рохе and D negative, so that any voltage generated between 
D and D, assists in building up the field. But as the main 
current increases, the armature flux in the direction of G G, 
mereasinuly distorts the field flux, and thus the original voltage 
between D D, is gradually reduced to zero and then reversed in 
sum. The result is that the shunt current decreases, and 
the хаце is kept a constant quantity. G, is also an 
wiathary held coil in series with the lamps, and assists the 
dynamo held winding. The automatic cut-out consists of a 
pivoted, H, armature, carrying a switch arm which is free to 
rotate through an angle of SOdeg., such rotation being produced 
hy the attraction. of two polar projections. The action is 
Aiffereutial, depending upon the difference in voltage between 
the dvname and battery. Following out Diagram No. 17, if the 
„nen is not running the automatic switch will be open, and 
current will pass to the lamps through E and G, to the negative. 
When the dynamo starts, the lamp current in G, assists the shunt 
coll at once, and brings up the voltage of the dynamo. From 
Gom current flows (1) through fuse H, to G, and D Di through 
fuse H to output. adjuster and. negative; (2) from G+ to auto- 
пыте switch, through a main fuse to 5, through relay (, which 
cheres at. мау. 15 volts. This causes current to flow (1) from 
the battery through the shuttle armature by way of contacts, 
a and 3, to the negative; (2) from the battery, by way 
of a and 3, through the fine-wire windings of €, to G +, through 
imam armature to negative. This causes the switch to be 
forcibly held out. The current flows thus because the dynamo 
voltage is less than that of the battery. As the former increases, 
the current through C, diminishes, and becomes reversed when 
the dn ano exceeds the battery voltage. Current. still passing 


LAMP RESISTANCE. 


Diagram No. 18, 


"reus the Shuttle armature in the same direction, the arma- 
'ure will now reverse, and close F into 6, putting the dynamo 
en fe battery and lamps. The tine windings, C,, are now 
short-circuited. and the series windings, Ci, hold the switch 
i until such times as the dynamo voltage falls, when the arm 
opens by means of a spring, and the fine-wire windings also 
uane dnte. use and assist. the spring, the current in them 
imine again reversed. The lamp resistance is inserted at 
the pants marked x. and is shown on Diagram No. 18. 
1" contans a relay switch for the purpose of short-circuiting 
the resistance when the dynamo is not supplying the lamps. 
[бах operated by two coils, one carrying the charging current to 
the battery from the dynamo, causing the switch to open. The 
‘ther ais a shunt across the lamps, causing the switch to close. 
Thus when the lamp switch is put on, and the dynamo is 
running, the switch will open апа the lamp current pass 
Өлө the resistance. If the dynamo voltage falls, and the 
switch marked F in Diagram No. 17 opens, the resistance 
switch closes and current passes direct from the battery to the 
aips. 

И accurate regulation is required, a piece of apparatus termed 
the regulator is substituted for the lamp resistance. Diagram 
No, 19 shows this regulator with all the connections. It 
соте of a voltage balance, M, S, Q, and Q, M being a 
solenoid actuating a balanced lever which, moving on a fulerum, 
makes contact at Q or Q, depending upon whether the pull of 
M overcomes or is overcome by the spring, S. The positive 
end of M is at Ху, which is a calibrating resistance in series 
with. M. and which is further in series with a row of resistances, 
N. to which current. from the positive end (from 6, Diagram 
No, 17). ra T, is conducted through a revolving arm, W. This 
revolving arin is geared to a small motor, O and O, operated 
oy a wlay. P and PI. Assuming M energised by the dynamo 
hargung the batteries, then on a rise of voltage M will over- 
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come S and close Q, energise P, and start the motor, which will 
rotate W from N. This decreases the current in M so that 8 
pulls off Q, balance is restored, and O stops. As the battery 
voltage rises, the dynamo voltage rises higher, causing W to move . 
further, until, when three volts per cell are reached, W passeson to 
N cutting out all resistance in series with M, which closes Q 
firmly ; the motor revolves W until it breaks half the dynamo 
field at L, and, further, on the other half at K: and, finally, 
the small motor at V. Thus the dynamo runs unloaded, the 
circuit being broken by the automatic cut-out. In addition to 
the resistance N, W also cuts in resistance, K, in the field 
circuits. before. finally breaking the field. When, now, the 
lamps are turned on, the resistances N and N, are short- 
circuited by the relay N., putting M in connection with 6 


TOP ROW OF LONTACT». 


ДГ 
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through T. Under these conditions M will balance N at the 
predetermined voltage to which it is desired to run the lamps, 
which voltage ean. be arranged and varied by adjusting S. If 


the pull of N overcomes M and closes Q,, the motor is reversed 
aud {һе arm, W, moves back. 
MATHER AND PLATT’s SYSTEM. 

This system, which is the invention of Dr. Rosenberg, works 
upon different principles from any of those previously 
described. The regulation of the voltage is carried out 
entirely by the dynamo itself, without any regulating resist- 
ances, inverse coils, or auxiliary machinery of any description, 
and no reversing switch is needed, since the dynamo, due to 
its special connections, always delivers the current to the 
circuits in the same direction. The dynamo is two-pole shunt 
wound with an ordinary armature, but has, in addition to the 
bruslies which supply the current to the circuits, another pair at 
right angles, connected by means of a heavy external conductor. 
These brushes are shown at B B and h b respectively, the latter 
being short-circuited (Diagram No. 20). The current through 
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Diagram No. 19. 


DIAGRAM No, 


the field. windings, f f, produces a vertical flux, called. the 
primary flux, and indicated by ss, nn. This produces д 
difference of potential between bhb at the neutral points, but 
none between B B. A current now flows through the armature 
and between b and b. This current gives rise to a flux which 
passes horizontally through the armature. Taking each magnetic 
flux separately, since the armature revolves in this horizontal 
flux, а voltage is produced between the brushes BB, and a 
current, C, is sent into the external circuit. Now this current, C, 
produees а vertical flux through the armature which opposes 
the “primary” flux and reduces its magnitude: the current 
between bb is thereby reduced, together with the horizontal 
flux, and in turn the voltage between B B. This, again, 
leads to a reduction. of the current, C, and, consequently, to a 
reduction of the vertical armature flux opposed to the primary 
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flux, and so on until a final state of equilibrium is reached. 
Since the whole action of the dynamo is primarily due to the 
primary flux, ss, n n, it follows that the external current 
cannot possibly increase beyond a certain value. This limiting 
value for C is that for which the armature flux between B B is 
equal in magnitude but opposite in direction to the primary 
flux. This is clear, for the dynamo would at once stop working 
should the primary flux cease to exist. The limiting value of 
C is obviously dependent on the strength of the primary 
flux, and thus it is seen that there corresponds a certain 
external current, C, to every value of field ampere turns. 
The voltage at the terminals B B is equal to the external 
current x the external resistance, and this voltage is produced 
by rotation through the horizontal armature flux due to the 
short-circuit current. The latter, therefore, is dependent on 
the speed of the dynamo and the external resistance. 


Fig. 2 
shows the effect of reversing the direction of rotation. The 


primary flux remains the same, thus the short-circuit current 
is reversed ; this reverses the horizontal tlux, and, therefore, 
causes the current, C, to flow in the same direction as before. 
By actual measurement it has been found that at normal speed a 
short-circuit current equal to about 40 per cent. of the external 
current, C, is sufficient to set up the required horizontal flux, 
and in order to produce this short-circuit current the number of 
ampere turns in coils f f have to exceed the number of vertical 
armature ampere turns by about 10 per cent. only. If, there- 
fore, the speed increases to double the normal, or even to an 
infinite value, the utinost that can happen is the increase of the 
external current by something less than 10 per cent., because 
at this value the *© primary flux is neutralised and the machine 
would cease working. If the speed falls, the external current 


È 
P, 


E 
Н 
a 


B М 


governors, the relay switch is closed, and the coil of the 
automatic switch connected across the battery raises the 
switeh, and connects the dynamo to the circuits. Current 
will now pass to D+, and from D + divide—(1) to C and 
B +, and also to lamp resistance and lamps ; (2) through carbon 
breaks to field magnets ; (3) from C to е coil. Following 
(2), it will be seen that the shupt current passes through the 
lamp switch. Across the shunt terminals of the lamp switch 
is a resistance which is short-circuited when the lamps are in 
use, but brought into use when the lamps are off, cutting down 
the shunt current. In addition to this resistance, an output 
adjuster is also fixed in the shunt circuit. This system was, 
until quite recently, mechanically controlled, but the intro- 
duction of the electromagnetic switch is an improvement. 


CONCLUSIONS. 

After considering the various systems just described, the 
conclusions arrived at for successful train-lighting are : 

1. Moving parts must be confined to the armature of the 
dynamo, one commutator being sufficient to have to keep in 
order. The addition of motors or motor-driven regulators 
adds chances of breakdown and increases cost of maintenance, 
at the same time adding complicated connections which would 
easily baffle an ordinary electrical workman. 

2. Pole-changing devices should be in the form of a reversing 
switch, and not obtained by revolving the brushes. 

5. Electrical switching is the safest from the point of view 
of preventing the batteries from sending a reverse current 
through the armature should the dynamo fail to excite. The coil 
should first be operated by a shunt across the dynamo itself 
or by the field-magnet current, as is done in the Vickerse 
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will tend to fall, thus increasing tlie primary" flux and in 
turn increasing the horizontal flux just sufficiently to com- 
pensate for the drop in speed and leave the external current, C, 
unchanged. 

One of the most important points is, of course, the commuta- 
tion. The short-circuited brushes are working in the neutral 
zone. The main brushes B B, are in the centre of the 
„primary flux, but in the neutral zone of the horizontal 
armature flux. Now, the primary flux is of such an amount as 
to produce a limited current through the armature and the 
short - circuited brushes, and the short-circuiting of a few 
sections by B B does not increase this current. By cutting 
slots in the pole faces opposite B B the commutation of 
these brushes takes place in a real neutral zone. The 
machine has thus been found to run sparklessly in either 
direction. On the end of the dynamo spindle is à. small centri- 
fugal governor of the ordinary type which operates a relay 
switch, the blades of which work over three contacts, one on 
the left-hand and two on the right-hand side. insulated from 
each other. This switch operates the solenoid switch connecting 
the dynamo to the cells, and vice versd. The solenoid switch is 
shunt-wound only, and is operated by the battery through the 
relay switch on the dynamo. The core carries switch contacts 
at the bottom. and also two carbon contacts. This switch 
closes six contacts, as shown upon the Diagram No. 21, which 
also gives all the connections. Following these out as in 
previous cases, if the dynamo is not running, or tlie speed is too 
low for the governor to close the relay, current will pass from 
B+ to C, through bottom contact of automatic switch to F and 
H, and on to lamps, the lamp resistance being short-circuited. 
When the dynamo is running at sufficient speed to open the 


Hall, Moskowitz, Vicarino, and Leitner-Lucas systems. Оп 
the other hand, mechanical switching has been found reliable, 
and the number of cases of failure of the dynamo to excite is 
very small. 

4. The voltage should be regulated electrically, thus giving a 
more efficient working of the dynamo. 

5. The use of high-efficiency lamps with metallic filaments 
would be а great saving in power and first costs of all parts. 
and this part of the business should be looked into if successful 
competition is to be carried out against incandescent gas. 

6. In bogie coaches, wherever possible, the dynamo should 
be attached to the bogie, this method of fixing being better 
whilst ruuning round curves. 

The thanks of the writer are due to Mr. Pigg (vice-president) 
and Mr. F. O. Hunt for revising the paper, to Mr. Angus 
(the lighting inspector North-Eastern Railway) for the par- 
ticulars of gas lighting, and to the various firms mentioned 
for all particulars placed at the writer’s disposal. 


FORTHCOMING EVENTS. 


THURSDAY, APRIL 4, | 
Civil and Mechanical Engineers’ Society.—At 8 j. m., Steain 
Traps," hy Mr. Gordon Stewart. 
WEDNESDAY, APRIL 10. 
Association of Engineers-in-Charge.— At 8 p.m., at the St. Bride 
Institute, Fleet-street, E.C., © Dynamos and Motor Speed Regula- 
tion." by Mr. J. T. Mould. 


Dynamicables.—At 7 p.m. for 7.50 p.m., annual dinner at the 
Criterion Restaurant, Leicester-square. 
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PARLIAMENT. 


The Metric. Susten. 


In the House of Commons, on Friday last, Mr. B. S. Strats 
moved the second reading of the Weights and Measures (Metric 
System) Bill. Mr. Straus explained that the Bill provided for 
a simplification of the present standards, which entailed much 
loss of time and money in. business, and hampered our com- 
mercial dealings with other countries. It provided that the 
metric system should become compulsory three years after the 
passing of the measure. 

Mr. A. A. Haworth, who moved the rejection of the Bill, said 
that before making а change in our great trades we ought to count 
the cost. The Manchester District Engineering Federation of 
Ranplovers had passed a resolution deprecating any measure 
having for its object the compulsory use of the metric system. 
He had a communication from a firm of engineers, who 
said that they used the metric system for a portion of their 
work. but that it would be impracticable and disastrous to 
attempt to apply it to the other parts. He was informed that 
wane 80 or 90 per cent. of the engineers of this country were 
Against the Bill, and that it was estimated that the cost tu the 
engineering trade of the necessary alterations would be about 
100 millions. 

The attitude of the Government was explained by Mr. Lioyp- 
(sEoRGE..— He said that the change would cost the retail traders 
about £2.000.000, and the cost to the engineering and textile 
trades would be greater still. He did not think the resultant 
benefit would justify the sinking of such a considerable capital 
expenditure, because the greater part of our foreign trade was 
with non-metric countries, and were we to adopt the metric 
system we should thereby deprive ourselves of an advantage 
which we at present had over our metric competitors, Nor did 
he agree that our system led. to our losing valuable trade, for 
whenever it was worth while for a trader to do зо, he could 
negotiate with foreigners on the metrie basis. It would be 
nupossible to enforce а compulsory Bill for the establishinent of 
the metric system. Compulsion had failed in France after trial 
for а century. Before the House attempted to introduce a 
compulsory reform there must be agreement among the manu- 
facturers and traders of the country. He recommended that 
the representatives of trade and industry should themselves 
appoint a commission to discuss the subject with a view to some 
common agreement. In the meantime it would be unwise to 
force upon the country a Bill of this kind. 


Railway (Contracts) Bill, 


The Railway (Contracts) Bill was considered by the Standing 
Comunttee on Trade of the House of Commons on Monday. 
The Bill provides that where a railway or canal company has 
entered into a contract with respect to the receiving, forward- 
nz, and delivering of traffic other than passengers and their 
luggage, the company shall be liable for any loss or injury done 
te or for any delay occasioned by the gross negligence of the 
company or its servants, any term or condition in the contracts 
expressed or implied to the contrary notwithstanding. The Bill 
passed the committee, and was ordered. to be reported without 
amendment to the House. 

Private Bills, 

The Shetheld Corporation Bill has been read a second time in 
the Lords, and the Commons have accorded a second reading to 
the Watford and Edgware Railway Bill. 

The West Yorkshire Tramways Bill, which has already been 
passed by the House of Lords, came before the Examiners of 
the House of Commons on Monday for proof of compliance 
with the further Standing Orders. The object of the Bill is to 
confer further powers en the company for widening and altering 
reads and acquiring lands in the neighbourhood of Brighouse. 
There was no opposition at this stage, and. the necessary formal 
proofs having been given, the Examiners decided that the 
further. Standing Orders had been duly complied with. The 
Riil will accordingly, in the usual course, be reported to the 
House for second reading. 

The Police and Sanitary Committee of the House of Commons 
have settled the tramways dispute between the Rawtenstall and 
Bacup Corporations in favour of a proposal made by the latter 
body, under which Bacup will purchase, reconstruct, and elec- 
tricilly equip the tramways within its area proposed by the 
Rawtenstall Corporation Bill. and will lease to the Rawtenstall 
Corporation on the following conditions: That the lease shall 
exist for 50 years; that Rawtenstall shall pay to Bacup the cost 
„ purchase, reconstruction, and equipment, together with 
interest on the loan to be raised to cover all expenses ; and that 
any questions which may arise be referred to a Board of Trade 
arbitration, | 

(m Friday last the Committee of the House of Commons 
appointed to consider unopposed Bills had before them the Bill 
promoted by the North-East London Railway Company, which 
sought an extension of time for the acquisition of lands; an 
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extension of time within which the capital was to be subscribed ; 
and a clause to raise the interest to be paid during construction 
from 3 to 4 percent. The Bill authorised the construction of a 
railway from the Monument to Walthamstow and Waltham 
Abbey. Ву the Bill of 1905 £3,000,000 of capital was autho- 
rised, and by the Bill of 1906 an additional £250,000. The 
amount of interest to be paid out of capital during construction 
was not to exceed £500,000. 

Mr. Т. B. BnarrRwAITE said the reason why a further exten- 
sion of time for the raising of capital was asked. was that. they 
were waiting for the completion of what he might call the Speyer 
system of railways. The last line of that system, which was 
the Charing Cross, Euston, and Hampstead line, would be coin- 
pleted in July. That system had been designed as a complete 
system, and the promoters had-said it was not fair to judge an 
incomplete system. The results so far had not beon satis- 
factory from the shareholders’ point of view, and English 
investors were inclined to fight shy of these tube railways. In 
the case of the North-East London line, however, only four 
miles was tube and 11 miles in the open, and, personally, he 
felt that the financial results would be much better than the 
other London tubes. 

After a long private consultation the CHat&MAN (Mr. Emmott) 
said the committee were willing to give another year for the 
raising of the capital, but they would not allow the rate of 
interest to be paid out of capital during construction to be 
increased. They had no objection to allowing the issue of 
bearer certificates. He thought this was a matter which ought 
to be very carefully considered, and he, therefore, postponed 
the Bill till the next meeting after Easter. 

The Richmond (Surrey) Electricity Supply Bill, the object of 
which was to confirm an agreement made in 1891 between the 
Richmond Electrice Light and Power Company, Limited. and 
the Richmond Corporation, and to ratify what had been done 
under that agreement. since 1891. was before a Committee of 
the House of C€onnnons on Friday last. The Commistee 
approved the preamble of the Bill. and over-ruled the objections 
raised by the Corporation. 
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PERSONAL. 


The Joe Times reports that Mr. R. P. Simpson, the Weymouth 
borough electrical engineer, has tendered his resignation to the Electric 
Lighting Committee of the Town Council. 

A definite selection of an engineer-in-chief of the Post Office to 
succeed Mr. Gavey has not yet been made, but the Arening Standard 
states that it is fully expected in well-informed quarters that Mr. M. F. 
Roberts will te appointed. Mr. Roberts is at present senior assistant, 
and has been in the service for 50 years. 

Mr. D. O. Evans, manager and enyincer of the North Wales branch 
of the National Electric Construction Co., informs us that he has 
transferred his office from 245, High-street, Bangor, to the electricity 
works, Carnarvon, to which all business communications are in future 
to be addressed. 

Messrs. J. Butler aud Co. inform us that they have appointed as 
their sole London representatives Messrs. J. E. Lawler and Muirhead. 


LEGAL INTELLIGENCE. 


THE WAKEFIELD LIGHT RAILWAY RATING APPEAL. 


In the Court of Appeal, before the Master of the Rolls and Lords 
Justices Vaughan, Williams, and Buckley. on the 21st inst., the 
hearing of the сазе of the Wakefield and District Light Railway Cc, 
r. the Mayor and Corporation. of Wakefield was resumed on the 
detendants appeal from a judgment of a Divisional Court, composed 
of Mr. Justice Ridley, Mr. Justice Darling, and Mr. Justice A. T, 
Lawrance. The railway company appealed to the Divisional Court 
from a decision of the Wakefield Justices. who had decided against 
the company's contention that their railway should be rated at onc- 
fourth of the net annual value. The Divisional Court held that the 
contention of the company was right, and allowed the appeal. Hence 
the present appeal of the Corporation of Waketield. 

Mr. RYDE, on behalf of the railway company, submitted that Ше 
judgment of the Divisional Court was right, and should be affirmed. 
If the local authoritv's contention was right, it wonld come to this 
remarkable result. If the light railway was laid on tlic company's 
own land and they could run unfettered by other traffic at 20 miles 
an hour—full exemption ; but if there was other traffic on the line, 
the line being laid on the surface of the highway, which fact obstructed 
the full use of the rails and which hampered the company and 
rendered the undertaking less valuable, in that case the company was 
to lose the benefit of the exemption. 

At the conclusion of the arguments of counsel the MASTER OF THE 
Rois, in giving judgment, said that the appellants alleged that the 
railway P were rateable upon the fnll amount charged in 
respect of the general rate, and were not entitled to the statutory 
exemption given to some railway companies by virtue of Section 211 
of the Public Health Act, 1875. ile thought the undertaking in 
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question was a railway and was not a tramway. and that the company 
were entitled to the benefits of Section 211, and, therefore, were 
entitled to the exemption. For these reasons he thought the appeal 
failed, and should be dismissed with costs. 

The Lord Justices concurred. 


ROBERTSON ELECTRIC LAMPS v. ROBSTONE LAMP AND 
ILLUMINATING CO. 


In this action а motion was made last week before Mr. Justice 
Swinfen Eady for an interim injunction, which was refused. his 
Lordship being of opinion that an early trial would be preferable, and 
directions were given for prompt delivery of pleadings. It was now 
stated that the defendants had offered to give a perpetual undertaking 
in the terms of the notice of motion, which were to restrain the 
defendants from selling or dealing in any electric lamps or any appa- 
ratus or things used in connection with electric lamps not being of tlie 
plaintiffs’ manufacture under the name of Robstone," or any other 
name so closely resembling Robertson as to be likely to mislead or 
deceive the public into the belief that the goods manufactured or sold 
by the defendants are the goods manufactured or sold by the plaintiffs, 
His Lordship made an agreed order. 


COMPANIES’ MEETINGS AND REPORTS. 


WINDSOR ELECTRICAL INSTALLATION. 


The annual meeting of the Windsor Electric Installation Co. was 
held last week, the cliairman, Sir W. Shipley, presiding. 

The directors’ report stated that the number of lamps and motors 
installed at Dec. 31, 1905, was equivalent to 54,321 of 8 c.p. During 
the year 4,941 were added, bringing the total to 39,262 at the end of 
the year 1906. The capital expenditure at the end of the year 
amounted to £82,527, being an increase during 1906 of £5,079, the 
principal addition being the cost of new mains laid in Windsor and 
Eton, which amounted to £9,655. The installation department was 
discontinued &t the end of March, and is now being carried on by the 
Windsor and District Electrical Co. The total net profit for the year, 
including £117 brought forward, was £5,518, against £4,353 the 
previous year. From the net profit of £5,517 have to be deducted the 
following sums: debenture interest, £760 ; depreciation, renewal, and 
reserve fund, £1,000 ; dividend on preference shares, £950 ; directors' 
fees, £300 ; reserve tor bad and doubtful debts, £200; leaving a 
balance available for dividend on the ordinary shares of £2,307. An 
interim dividend of 2 per cent. has already been paid on the ordinary 
shares, and the directors recommend a further dividend of 24 per 
cent., less tax, making 44 per cent. for the year, the balance 
being carried forward. The directors regret the death of Mr. 
A. Н. Thornton. To fil the vacancy thereby created they 
elected Mr. R. A. Bosanquet, of the Windsor Bank. Mr. H. L. 
Prior resigned the chairmauship of the Company, and Sir William 
Shipley was elected unanimously to that position, Mr. Prior being 
appointed deputy chairman. The directors announce that, owing to 
pressure of business, Mr. Tonman Mosley was compelled to resign his 
seat on the Board, but it is not proposed to elect another director in 
his place at present. 

On the motion of the CHAIRMAN, seconded by Mr. Prior, the report 
was unanimously adopted. | 


WINCHESTER ELECTRIC LIGHT AND POWER. 


The annual general meeting of the shareholders of the Winchester 
Electric Light and Power Co. was held last week at the offices of the 
Company. Mr. F. E. Gripper (one of the directors) presided, in 
the absence of Mr. T. F. Kirby (chairman of directors). 

The directors’ report stated that the progress which the Company 
is making continues to be satisfactory. The equivalent of 5,909 
В с.р. lamps have been added during the year, making the total con- 
nection at the end of the year 51,272 8-c.p. lamps. Including the 
balance of £294 brought forward from last year's account, the state- 
ment shows a net profit of £6,617, which, after payment of debenture 
and loan interest, £2,039, and writing off £77, a portion of the cost 
of the electrical exhibition, leaves a balance of £4,501 available for 
dividend. An interim dividend for the half-year at the rate of 4 per 
tent. per annum was paid in September last, and the directors now 
recommend that a dividend at the rate of 8 ver cent. per annum 
he declared for the half-year (making 6 per cent. for the year), 
which will absorb 22.608, that £1,000 be placed to deprecia- 
tion account, and that £593 (in addition to £206 received 
as premium on shares and delentures issued during the year), 
he placed to reserve fund account, leaving a balance of £299 
to he carried to the next account. The works have been maintained 
in good working order throughout the year, and are capable of supply- 
ing all demands likely to be made for some time to come. During 
the year 639 ordinary shares have heen issued at a premium and fully 
paid up, and debentures to the amount of £1,300 have also been 
issued at a premium. Of the directors, Mr. T. F. Kirby and Mr. 
F. E. Gripper retire by rotation, and, being eligible, offer themselves 
for re-election.” 

The CHAIRMAN, in moving the adoption of the report and accounts 
said that the last year or two liad not been very propitious for electric 
light undertakings generally, the competition of other lights, and 
especially gas, having been very strong, and he thought they might 
congratulate themselves that they held their own as well as they had 
in Winchester, Gaslight had much increased in late years, but at 


the same time they were able to improve their own system of lighting. 
The new metallic-filament lamps which were being used showed a 
very considerable saving, and he thought they would find that next 
year ed more of the lamps would be in use, and a larger saving still 
etlected. 

Mr. A. R. Dyer seconded the motion, which was unanimously 
carried. 


WOKING ELECTRIC SUPPLY. 


The annual general meeting of the Woking Electric Supply Co. was 
held last week. In the absence of the chairman (Mr. John Ashby), 
Mr. Marcus W. Ashby presided. 

The directors, in their report for the year ended Dec. 51, 1906, state 
that the total revenue for the year was £12,298, and the expenditure 
connected with the generation and distribution of electricity and 
management amounted to £6,364, leaving a balance on the year's 
working of £5,933, to which has to be added £498. the amount 
brought forward from last year, making a total of £6,431, which sum 
the үн үө proposed to appropriate as follows: payment of interest 
on the 44 per cent. debentures, £1,676 ; payment of interest on tem- 
porary loans, £192; payment of dividend on the 6 per cent. cumula- 
tive preference shares to Dec. 31, 1906 (six months to June 30, 1906, 
having been paid on Oct. 1, 1906), £1,500 ; payment of a dividend of 
5 per cent. per annum on the ordinary shares, £1,016 ; to depreciation 
fund aecount, £1,500; to reduction of change-over account, £42— 
leaving a balance to be carried forward to the credit of profit and loss 
account of £505. The balance-sheet shows that during the year the 
directors have issued £19.900 4) per cent. debenture stock and £350 
ordinary shares. In consequence of the continued growth of the Com- 
pany's business throughout their area, and the suggested extension to 
Chertsey and Addlestone, which will necessitate considerable capital 
expenditure, the directors consider it desirable to increase the capital 
of tlie Company to £100,000 by the creation of 25,000 additional 
preference and 25,000 additional ordinary shares. The expenditure on 
capital account on Dec. 31, 1906, amounted to £97,814. During 1906 
124 miles of cable have been laid down, the major portion of it being 
in Byflect, Pyrford, and Bisley. A new set of surface-condensing 
апе of 2,000 square feet cooling surface has been installed. The 

irectors pay а tribute to the excellent work done by Mr. J. С. 
MeLean (the Company's engineer and manager), by Mr. W. Strayton 
(the secretary), and by the staff generally. 

On the motion of the CHAIRMAN, seconded by Mr. Kirby, the 
report was unanimously adopted and the issue of further shares 
sanctioned. 


DIRECT SPANISH TELEGRAPH. 


The fifty-fifth ordinary general meeting was held on the 21st inst. 
at Electra House, Finsbury-pavement, the Marquis of Tweeddale 
presiding. 

In moving the adoption of the report (Electrical Engineer, March 15), 
the CHAIRMAN said the traffic showed an increase of £4,952, and was 
partly due to exceptional circumstances, such as the Spanish ide. 
wedding and the Algeciras Conference. Expenses were somewhat 
higher, and they had been obliged to trench on the reserve fund to 
pay the dividend of 10 per cent. on the preferred shares and 4 per 
on the ordinary shares. "The reserve fund, however, was higher now 
than at the date of the balance-sheet. The cost of repairs, which had 
been met out of revenue, amounted to £4,724. 

Sir J. DENIsON-PENDER seconded the resolution, which was carried 
unanimously. 


SUNDERLAND ELECTRIC TRAMWAYS. 


The annual general meeting of the shareholders of the Sunderland 
Distnet Electric Tramways was held at the Great Eastern Hotel, 
Liverpool-street, on Friday last, the Hon. R. Parker presiding. 

In moving the adoption of the report, the CHAIRMAN said that they 
commenced running their tramways before the power station was 
completed, and in the light of after events they would probably have 
Gone better to have postponed the opening of the tramways for six or 
eight months. With the exception of the last mile from Easington- 
lane to South Hetton, the ке tramway was conipleted, but the 
last mile originally contracted for might not be undertaken by the 
Company unless they could fcel fairly satisfied that the traffic receipts 
would justify the required outlay. With regard to the accounts 
(Electrical Engineer, March 22), he did not think those required any 
explanation except that economies were being effected wherever possible. 
The accounts covered nearly all the difficult period ofconstruction. but 
the traflic receipts atlorded considerable hope for the future of the Com- 
pany, and the increase of nearly £2,600 in three months should be 
sufficient indication of the possibilities of this Company. 

Mr. H. R. Носс seconded the motion, which was unanimously 
carried. 

A meeting of the preference shareholders was afterwards held, when 
the Сплікмах moved: ** (1) That this meeting sanctions and approves 
the alteration. of article 55 of the articles of association in accordance 
with the resolution passed at the general nieeting held March 22. 
1907 ; (2) that this meeting consents to the raising or borrowing by 
the Company, by the issue of mortgage debentures or otherwise, of a 
further amount not exceeding £20,000, to be applied in repayment of 
existing temporary loans, and interest and bonuses thereon, and for 
the other purposes of the Company.” 

These resolutions were agreed to. 


HASTINGS ELECTRIC TRAMWAYS. 


The ordinary general meeting of the shareholders of the Hastinge 
and District Electric Tramways Co. was held on Friday last at 1, Queen 
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Victoria-stivet, E. C., Mr. E. C. Morgan (chairman of the Company) 
presiding. 

The CHAIRMAN, in moving the adoption of the report ( Electrical 
E «naecr, March 22), said that he wished to correct a printer's error 
that had crept into the report. The total mileage for the year was 
incorrectly stated as being 1,876,932, but the actual figure was 
1,101.887. The London-road and Cooden lines were opened for (гаће 
on July 28. but as regards the front. line they encountered an obstacle 
which they had not anticipated. When they were proceeding to 
veonstruet. the permanent way the gas company claimed that they 
should interfere with their mains, and called upon them to remove 
them. This was a demand with which they could not comply, and 
the question. had to be referred to arbitration, which resulted in a 
division in their favour. The delay in completing the line on the 
front, theretore, frustrated their hope of heing able to earn the entire 
preference dividend, and, under the circumstances they considered it 
satisfactory that they were able to make a payment on the preference 
shares at the rate of 4 per cent. 6,277,941 passengers had been carried 
during the year, or, approximately, 80 times the entire population of 
Hastings and Bexhill. The receipts at present tended to show that the 
popularity of the undertaking was fully maintained. With regard to 
the demand for an extension of the Company’s lines through the old 
town, it was not impossible that the extension would be made, pro- 
vided that they were allowed. to run a single line through the High- 
street, which could be done with a minimum of widening aud prac- 
tically withont inconvenience to the inhabitants of the street, and 
without impinging upon the interesting old buildings there situated. 
He finally moved that a dividend at the rate of 5 per cent. per annum 
өп the preference shares, making, with the interim dividend at the 
rate of 5 per cent. per annum already paid, a total payment of 4 per 
cent. per annum on account of the preference dividend for the year 
1906, be de-lared, less income tax. 

This was seconded, and unanimously agreed to. 


RAND CENTRAL ELECTRIC WORKS. 


An extraordinary general meeting of the Rand Central Electric 
Works was held on Monday at Winchester House, E.C., for the 
purpose of passing a resolution sanctioning the approval of an agree- 
ment for the sale of the power station works and undertaking of the 
Company. 

Sir CHARLES Rivers WiLsoN. who presided, stated that they were 
aware that since the unfortunate disturbance of their business caused 
by the late war they had been able to make substantia] profits, and 
these protits. after allowing for depreciation, had risen from £2.238 in 
1.02 to £10.584 in 1903, and to £31.780 and £30.313 in 1904 and 
1-05. In 1905, the profit before allowing for depreciation was 
£54,410. and he was pleased to be able to say that the corresponding 
hgure for 1906 was about £57.420, so that if they were to issue 
Accounts. for last year showing a provision for the renewal fund on the 
same basis as that made in respect of 1906. they should show a net 
protit of about. £32.950, which constituted a record. While on the 
subject of last vear's results they would be interested to know that 
the number of kilowatt-hours generated and used was 11,137.770 anl 
9. 005.890 respectively, as compared with 10.688.925 and 8.923,905 
respectively for the preceding year. Their maximum load for the 
year was 3,100 kw.. as compared with 2,580 kw.. while their 
revenue from all sources was about £111,180, as avainst £102.824 
in 1905, and their total expenditure about £53,760. as against 
£48 414. lf the held had been lett to them, he had no doubt that they 
would have continued to show as satisfactory results in the future ; 
but, unfortunately, that was not to be. In Angust, 1905, considerable 
Attention was called to the possibilities attached to a central supply of 
electrical power on a very [Nae scale for the Rand. Peroni he 
thought that the hopes held out as to the field for such a supply were 
much exaggerated ; Wat. in any case, not many months elapsed before 
heme atter scheme, involving competition with their Company, was 
brought forward. The Allgemeine Elektricitats-Gesellschaft, of Berlin, 
sent out their engineers to the Rand at the beginning of last year, in 
order to examine into the prospects of a large plant for the supply of 
electric power, and at about the same time those connected with what 
is new the Victoria Falls Power Со, were also active in the same 
direction, Later on a third threatened competitor appeared in the 
shape of a proposed power ыз at Vereeniging. Meantime the 
directors were not idle. and they took every step in their power in 
onler to forestall, as far as possible, the etlects of the threatened 
competition, They had always recognised that an increase in their 
plant would in time become absolutely necessary, and 
threatened competition the necessity would be still greater, as 
competition meant low rates, and for low rates a large scale of 
work was essential. Mr. Charles Gorrissen, one of the directors, 
had paid a visit to the Rand, and as a result of his visit it 
hal been decided to extend the Company's plant from its present 
capacity of 3.200 kw. by about 16,000 kw., and the first instalinent 
of that increase was ordered. some months ago. Meantime the 
threatened competition, which at frst might be said to have been 
somewhat diffuse, became more concentrated, The Allgemeine Elec- 
tricit its Gesellschaft, of Berlin, a very powerful corporation, joined 
fomes with those connected with the Victoria Falls Power Co., and at 
the last stage those connected with the Vereeniging scheme also joined 
in with the first two in the field, so that instead of having three 
possible competitors they had to face the consolidated interests repre- 
ented Ly the present Victoria Falls Power Co. At the same time 
the power company and that company saw that if they were both to 
continue to exist as separate entities the result would be likely to 
cripple them both, and if the arrangement presented that day had not 
brought about. the inevitable result would have been, not onlv that 
the Company would have had to spend a large amount of inonev in 
"итпи пра largely-inereased. plant, but a rate war would certainly 
ree ensued, and would probably have continued until one side or the 
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other broke down under the straiu and capitulated on any terms 
obtainable. In the circumstances the directors felt that they would 
be acting wisely and should best serve the interests of the 
shareholders by considering the question of an amalgamation. 
There were many consumers of power on the Rand who had been 
d ssirous of entering into contracts for the supply of electric energy, and 
some of their present customers desired to renew their contracts, but 
when they found that the Victoria Falls Power Co. came forward with 
ollers to them at lower rates than had been quoted previously, and 
when they further found, as was naturally the case, that that company 
also came forward with offers of supply at lower rates still, they, of 
course, held off as long as they could in the expectation that as a 
natural result of competition they would be able to get still more 
satisfactory terms. Owing to that state of aflairs their list of con. 
tracts had not been added to recently as it should have been, and the 
fact that they had had that very practical test of competition and 
could gauge its etlect on their future protits as a separate concern had 
confirmed them in their conviction of the wisdom of the step which 
the shareholders were now asked to approve. The terms which lad 
been arranged subject to the consent of that meeting were that the 
directors should sell the undertaking as a going concern as fron 
Feb. 1 last to the Victoria Falls Power Co. for 2175.000 in 5 per cent. 
debentures, redeemable in 30 years at 110, and £175,000 preference 
Shares. The British South Africa Co. would pay interest at the 
rate of 5 per cent. per annum on the preference shares for 
the period from Feb. 1 last to Dee. 31, 1908, and thereafter 
the shares would rank with the other preference shares of the 
power company for a cumulative dividend of 6 per cent. per 
annum in priority to the ordinary shares, and have the further right to 
share pro rota with the ordinary shares in any surplus: protits distri- 
buted up to a total dividend in any year of 10 per cent. Beyond that 
the Company retained all its cash assets, including its investments, 
and the revenue aceruing up to Jan. 31 last, while up to the same 
date they naturally would bear their own liabilities. Making allowance 
for those liabilities, the directors reckoned they had about £130,000 
of cash assets available for distribution. Subject, therefore, to the 
resolution being passed, there would be available for distribution among 
the sharcholders of the Company £175.000 of the Victoria Falls Power 
Co.'s 5 per cent. debentures, £175.000 fully-paid preference shares, 
and £130,000 more or less in cash, The debentures they would 
receive would bring iu an income of £8,750 per annum, and the 
preference shares up to the end of 1908 would bring in an equal amount 
of income, the subsequent income being, of course, dependent upon 
the profits of the power company, while the £125,000 to £130,000 of 
eash, if it earned in the shareholders’ hands 5 per cent., represented a 
further £6,500 per annum. 
The resolution was seconded, and unanimously approved. 


METROPOLITAN ELECTRIC TRAMW AYS. 


The report for 1906 shows a total revenue of £242.832, out of which 
sum the directors are reserving until next account £27,476, being one- 
half of the dividends received from the North Metropolitan Tramways 
during that year. The traffic receipts were £179 600, showing an 
increase of £39.559. The net credit balance is £39,742, after pro- 
viding £8,270 fur renewals and reconstruction and writing down 
preliminary expenses and other items by £3,232. Adding the amount 
brought forward, there is £44,444 to be dealt with. Out ot this 
there has been paid the dividend of 5 per cent. for the year on 
the preference shares, amounting to £25,000. The directors recom- 
mend a dividend of 4 per cent. on the ordinary shares, and that the 
balance of £3,791 be carried forward. In March, 1906, the North 
Metropolitan Tramways surrendered to the London County Council 
the lease of the Council's northern tramways. A return of capital 
out of the proceeds of the surrender amounting to £3. 10s. per 
share has been paid since the close of the year. The proceeds 
have been applied in paying otf temporary loans of £220,759 appear- 
ing in the balance-sheet and providing for the redemption of the out- 
standing 34 per cent. debentures of the North Metropolitan Tramways. 
The Company received dividends from the North Metropolitan Tran- 
ways of 14s. per share for the vear 1906. The purchase of the Harrow- 
road and Paddington Tramways wascompleted on Aug. 16. The Harrow- 
road company went into voluntary liquidation, the liquidator making a 
return of capital amounting to £3. 15s. per share. The reconstruction of 
the Harrow-road tramway has been completed, and further light railways 
have been electrically equipped and opened for public tratlic. The 
length of lines in operation at Dec. 31 last was 29 miles 5 furlongs. 
New lines are being constructed by the County Councils of Middle- 
sex and Hertfordshire, and it is anticipated that six miles of 
extensions will be opened during the present year. The whole 
of the pecuniary loss caused by the Highgate Archway accident 
is covered by insurance. The Company's investment in the 
North Metropolitan Electric Power Supply Co., inclusive of loans, 
amounted at Dec. 51 last to £380,988. It is yielding an encouraging 
return, and the directors consider that the business of electrice power 
supply is developing satisfactorily. The revenue from the sale of 
current was £45.685, an increase of £11,420. The power supply coni- 
pany have acquired the electric lighting orders of Tottenham, Edmonton, 
and Kingsbury, and the distributing mains are shortly to be laid in 
the two former districts. Negotiations are in progress with various 
local authorities and other parties either for the supply of power in 
bulk or for the transfer of lighting orders. A Bill is being promoted 
by the power supply company in the present session of Parliament 
primarily to defend its interests against the threatened encroach- 
ments of the London County Council (Electrical Supply) Bill as 
deposited, and for general purposes. — Electricity is being supplied in 
Barnet, Hertford, and Enfield, and lighting orders for the districts of 
Cheshunt, East Barnet Valley, Ware, and Wealdstone have been 
obtained, and an agreement has been made with the Wembley Urban 
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District Council to take over the lighting order obtained by that 
authority. 


GUILDFORD ELECTRICITY SUPPLY. 


The report of the directors of the Guildford Electricity Supply Co. 
states that the Compauy has made very satisfactory progress during 
the past year, the gross receipts being £5,975. 7s., as compared with 
£5,374. 9a. 6d. for the year 1905. Tho total expenditure on revenue 
account for last year amounts to £3.308, as compared with £3 692 for 
1905. There is a balance on the revenue account of £2,667, after 
writing off £500 for depreciation and the balance of the suspense 
account for law costs—viz., £225. After making due provision for 
interest on debentures, dividend on preference shares, and the placing 
of £250 to the credit of the reserve fund account, the net revenue 
account shows a balance of £736 for distribution. Out of this the 
directors recommend the payment of a dividend at the rate of 4 per 
cent. for the past year on the ordinary shares, which will absorb £548, 
leaving a balance of £187 to be carried forward. A reserve fund 
a count has been started, and a suni of £250 has been credited to same. 
The total capital expenditure up to Dec. 31 lust amounts to £51,518, 
and the total capital receipts are £48,111, thus showing a balance 
over-exp»nded of £3 407. The directors are, therefore, very desirous 
of issuing further ordinary and preference shares, and also the balance 
of the debentures, in view of the fact that additional capital expendi- 
ture will shortly be necessary to meet the Company's increasin 
business. The directors regret to report that a vacancy on the Board 
has been created during the year by the death of Mr. E. S. Baring- 
Gould. Mr. J. M. V. Money-Kent. owing to his increased professional 
calls, resigned his position as a director in July last. Mr. C. J. Scott, 
the retiring director, being eligible, offers himself for re- election. 
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NEW COMPANIES REGISTERED. 


Neville Machino and Tool Co. -Heristered March 18. Capital, 
£4,000 in £1 shares. Oljects: to take over the business of an 
importer of and dealer in (lmt not that of an exporter of) machine 
toas and supplies of all kinds used by engineers, shipbuilders, elce- 
tricians, and the like carried on at 7. James-street, Liverpool, as 
Neville Bros., and to adopt an agreement with J. U. Neville and T. J. 
Knowles. No initial public issue. Registered office: 7, Jamcs-strect, 
Liverpool. 

National Automatic Light Controller (Sparks's Patent) Co.— 
Registered March 13. Capital, £2.500 in £1 shares. Object: to 
acquire, develop, manufacture, and put on the market H. and E. 
Sparks’s invention for automatically controlling public lamps. 
Registered office: 8, Canibridge-road, Hastings. 

Victoria Engincering Co., Limited.— Registered March 14. 
Capital, £1,000 in £1 shares. Objects: to carry оп the business of 
electrical and mechanical engineers, manufacturers of and. dealers in 
electric, magnetic. telegraphic, telephonic, and other appliances, and 
of steam, hydraulic, pneumatic, and other engines and appliances for 
use in connection therewith. suppliers of electricity, ete. No initial 
public issue. Regi- tered office: Victoria-road, Tipton, Stats. 

Armstrong Power and Co., Limited. Registered Feb. 27. 
Capital, £2,000 in £1 shares. Objects: to acquire the business 
carried on at 118-120, Holborn, E.C., as Armstrong Power and Co. ; 
to adopt an agreement with F. W. Ball and J. A. Cardwell, and to 
carry on the business of electrical engineers and contractors, suppliers 
of electricity for light. heat, sound, and power, manufacturers of 
electric, magnetic, and other apparatus, mechanical engineers, 
designers of electrical and other signs, ete. No initial public issue. 
Registered office: 118, Holborn, E.C. 


ш Liens Registered. 


Hydraulic Engineering Co., Limited, Westminster, 8.W.— 
Deed of postponement registered March 13, for extending the time for 
repayment of £20,885 5 per cent. debentures (part of £25,000 autho- 
rised), issued in 1889. Trustees: H. Chapman and A. G. Beale. 
Secured on the whole of the undertaking, property, and the uncalled 
capital for the time being. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Melbourne (Australia).—Tlic Postinaster-General’s Department 
invites tenders for telephone switchboard. Tenders by May 7. 

Haarlem (Holland). —Tlic Waterstaat Department invite tenders 
for the electric lighting of the North Sea Canal. Tenders by April 4. 

Wallasey. - The Urban District Council invite tenders for the 
supply of annual stores for the electricity department. Tenders by 
April 15. 

Valenciennes. The Department du Nord require tenders for the 
supply of motors and pumps. Particulars from the Mayor. Tenders 
by April 30. 

Namur.—The State Railways invite tenders lor the supply of 
electric lighting materials and cables. Specification No. 958, No. 15 
Rue de August'nes, Brussels. 

Sunderland.—The Corporation invite tenders for annual supplies 
for the tramways department. Particulars from the Tramways 
Manager. Tenders by April 11. 

Witney (Oxfordshire).—The Witney Electrical Supply Co. invite 
tenders for a dynamo, gas-engine, and suction plant. Particulars from 
the Secretary. Tenders by April 2. 


Bristol —Tenders are invited for arc lamp carbons, D.C. motors 
and starters for hiring, and joint and junction boxes. Tenders by 
April 9. Вее advertisement in last issue. 


Islington.—Tenders are invited for the annual supply of alternat- 
ing-current induction motor meters. Tenders to the Town Clerk by 
April 4. Sce advertisement in last issue. 


Edinburgh.—The Corporation invite tenders for the supply of 
stores and materials for the electricity department. Tenders by 
April 8. See advertisement in last issue. 


Prestwich.—The Guardians invite tenders for the supply of gene 
rating plant, lifts, bells, and telephones, ete. Tenders to the Union 
Offices, Cheetham Hill-road, Manchester, by April 4. 


Ipswich.—The Electric Supply and Tramways Departments invite 
tenders for the supply of stores required for 12 months commencing 
April 1. Particulars from Mr. F. Ayton, chief engineer and manager. 


en.— The Corporation Electricity Department invite 
tenders for three motor-generators of 1,000 kw. capacity each. Par- 
ticulars may be had on application to Gothersgade 30, Copenhagen. 
Tenders by April 11. 


Sydney.— The Railway Commissioners invite. tenders for one 
3,000-kw. turbo-alternator, with condenser, pump, and accessories. 
Particulars from the Electrical Engineer for Railways, 51, Phillip- 
street, Sydney, N.S.W. Tenders by May 8. 


Glasgow.—The Corporation invite tenders for the annual supply of 
stores. Particulars from Mr. James Dalrymple, general manager, 
46, Bath-street, Glasgow. "Tenders to Mr. A. W. Myles, town clerk, 
City Chambers, Glasgow, by 10 a.m. on April 8. 


Barking.—The Urban District Council invite tenders for the 
supply of rotary converters and transformers, high-tension and low- 
tension switchboards, and cables, joint boxes, bare copper wire, etc. 
Tenders by April 9. See advertisement in last issue. 


Newcastle-upon-Tyne.—The Corporation invite tenders fur the 
construction and crection of electric cranes on the quay at Newcastle- 
upon-Tyne. Specifications, ete., can be obtained on application at the 
City Engincer’s Office, Town Hall. Tenders by April 2. 


Handsworth (Staffs).—The Urban District Council invite tenders 
for the supply. delivery, and erection of the following at their electric 
power station— (Contract No. 18) extension pipework. Particulars 
from Mr. H. Ward, clerk, to whom tenders must be sent by April 24. 


London, 8.W.—The London County Courcil invite tenders for the 
supply and delivery of the following rails, which will form the subject 
of two contracts—namely : (1) about 1.850 tons of steel girder track 
rails and fastenings (to be made bv the acid process), and (2) about 
600 toris of steel slot rails and conductor tee rails. These rails are 
required in connection with the reconstruction for electrical traction 
of further portions of the London County Council tramways. Full 
particulars may be had on application at the County Hall. Tenders 
by April 23. 

Blackley (Manchester).— Tenders for invited for the supply and 
erection of electrical equipment at the new infirmary, Charlestown- 
road. Blackley: (а) generating plant, complete lighting and motors: 
(^) lifts and lioists complete ; (c, bells aud telephones coniplete, for 
the Guardians of Prestwich Union. Specifications may be obtained 
from Messrs. Crews and Haudford, consulting engineers, Cromwell. 
buildings, Blackfriars-street, Manchester, on payment of £1. 18. for 
each section of specification, which will be returned on receipt of a 
bona fide tender. Tenders to the Town Clerk by April 4. 


Spezia.—The Commercial Intelligence Branch of the Board of Trade 
are notified by the British Vice-Consul at Spezia (Mr. К. M. de Garston) 
that tenders will be received up to 11 a.m. on April 15, at the Royal 
Arsenal (Contract Offices) of Spezia, for supply to the Italian navy at 
Spezia of two three-phase 100-kw. commutators for the estimated total 
value of 11,000 lire (about £440). A deposit of 1,100 lire (about £44) 
will be required to qualifv any tender. The special conditions of con- 
tract may be seen at the Ministry of Marine, Rome; at the Directorates- 
Geueral of the Royal Arsenals at Spezia and Naples ; at tlie Technical 
Ottices of the Navy, Genoa; and at the principal Chambers of 
Commerce in Italv. Tenders should be made out on Government 
stamped paper of one lira, which can be obtained from the Italian 
Consulate-General in London, 44, Fiusbury-square, E. C. Local repre- 
sentation is necessary. The expenses of registration, printing, and 
stamp duty are payable by the successful tenderer: 


RESULTS OF TENDERS. 


HulL—The City Council have accepted the tender of Messrs, 
Lahmever for the supply of a steam dynaino at £3,915. 

Dford.— The Council have accepted the tender of Johnson and 
Phillips for the supply and erection of switchboard, cables. and booster, 

Huddersfield.—Thc tender of the British Wostinghouse Electric 
and Manufacturing Company for a 750-kw. turbine plant has been 
accepted. 

Walthamstow.—The Council have accepted the tender of Johnson 
and Phillips for the supply and erection of switchboard and machine 
cables. s 

Letchworth (Herts). - The tender of Davies. Ball and Co., at 
£1,020. 19s., has been accepted for the electric power station building, 
for the First Garden City, Limited. x 

London.-—The London County Council have received the following 
tenders for the supply of switehgear for Battersea sub- station: 

Ferranti Limited, Hollinwood, Laneashire* — ............... £562 18 6 
Dick, Kerr and Co., London — ....... 4 
' * Recommended for acceptance. 

Stepney.—The Borough Council had before them at their meeting 
on Wednesday last a recommendation from the Electric Lighting 
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Committee for the acceptance of the tenders of Babcock and Wilcox 
for the provision of two boilers at £4,240, and the Underfeed 
Stoker Со. for two underfeed mechanical stokers at £433. 6s. 8d. 

Pulham.—The following tenders for the annual supply of stores 
for the electricity department are recommended for acceptance: 
H. Eimonds aud Co., packings, jointings, etc. ; J. Gibb and Co., 
street lighting. etc., goods; General Electric Co., fuse wire, etc. ; 
Lucv and Co,, house cut-outs, service boxes, ete. ; W. Н. Willcox and 
Co., engine oils. 

Leadon. The London County Council have received the following 
tenders for the supply of cables, cleats, etc.. for motor-generators : 


Western Electric Co., Londons £900 2 4 
W. T. Непеу'в Telegraph Works Co., London ............ 924 17 2 
Siemens Bros. Dynamo Works, London nn 927 5 3 
British Insulated and Helsby Cables, Prescot ............... 953 10 2 


* Recommended for acceptance. 

Battersea.— The Lighting Committee have recommended for 
arevptance the following tenders for supplies during the year: W. H. 
Willcox and Co., ails and engine-room stores: Sloan Electrical Co., 
carbons for arc lamps, ete. ; Ferranti Limited, ampere-hour electricity 
meters: British Thomson- Houston Co., watt-honr meters ; Callender's 
Cable and Construction Co., service boxes, etc. (with the exception of 
house service boxes of a capacity of 35 and 100 amperes), and cables, 
etr., provided the company undertake to maintain the whole of the 
cables supplied by them for a further period of one year: British 
Thomson: Houston Co. and Edison and Swan United Electric Light 
Co., incandescent electric lainps. 

Greenwich.—The London County Council have received the 
oe tenders for the provision and erection of 12 of the water- 

e 


tube boilers required for use in the second portion of the Greenwich 
electricity generating station: 

E. Danks and Co. (Oldbury), Birmingham ........................ £24,137 
B. R. Rowland and Co., Reddish, near Stockport ............... 21,004 
Babcock and Wilcox. London. 27,846 
Stirling Boiler Co., Motherwell . ͥ 28.632 
Clarke. Chapman, and Co., Gateshead-on-Tyne .. ........... ... 28,761 


Thames Ironworks, Shipbuilding, and Engineering Co., 
Fr ⁵ ИЕ 

* Recommended for acceptance. 
London. - -The Loudon County Council have received the following 
tenders for the supply of new switch panels required at the Elephant 


and Castle sub- station: 


Evered and Co., Smet liwicckc/k /h . £874 6 0 
B. Thomas. Manchester 877 16 0 
E, kstein, Heap, and Co. Salford.............................. 1,005 6 0 
British Westinghouse Electric and Manufacturing Co.. 

Lilo озиде сыйкырына ЕЛАДЫ EE EI LI T. 1,188 0 0 


* Reconimended for acceptance. Power has been given to sublet the 
tollowing portions of the work: supply of ammeters to Elliott Bros., 
Lendon ; supply of circuit breakers to B. Thomas, Manchester: and 
the supply of cable leads to W. T. Glover and Co., Manchester. 


Conneil.—The following tenders lave been 
revived for the laying of stoneware cable ducts in connection with 
the tramway construction and reconstruction works now in hand or 
proposed shortly to be commenced (“% north of the Thames, and (b) 
south of the Thanies : 

North of Thames. 


J. A. Ewart, London, S. WW. £35,240 11 8 
Reid Bros, London, N. ......... _........................... 56.515 4 0 
D. R. Paterson, Camden Town, N. MMW... ꝗ 36 974 4 2 
W. Muirhead and Co., London, Е.С. ..................... 38,994 0 0 
Grieg and Matthews, London, EC. ............ ........... 44,254 2 7 
J. Moran and Son, London, S. G.. 49,239 13 5 
South of Thames. 
ЈА БЕГ ĩ˙ mA ⅛ gk; ñĩ n оо зана воас Е рар а 27,173 2 9 
IJJJ)!•ôÜͤʃ ˙&éx⁊xſ x opu RUE 26.623 0 7 
D. BR Paterson U’h»‚ r ³ vus Ed adore dex 30,217 0 0 
W. Muirhead and Со. ooo . 28,115 0 0 
J. Mowlem and Co., London, 8. MWM , V. 486 0 0 
Grieg and Matthekkcts sss . nns 33.901 2 3 
J. Moran and Smũ œ œ—ͥäOi᷑ U ꝛeT O U E 46000 0 0 


* Recommended for acceptance. 

Leeden County Counc!L—The following tenders have been 
received for the manufacture, supply, and delivery of stoneware cable 
ducts required in connection with the reconstruction of certain existing 
tramways, and the construction of some new lines for electric traction 
(including provisional sum of £100 for contingencies) : 

Donnington Sanitary Pipe and Firebrick Co., Moira, near 


Ashby-de-la-Zouch (100,000 duets )) ))) £1,600 
Doulton and Co., London (100,000)* .............................. 1,600 
Ensor and Co., Woodville, near Burton-on-Trent (100,000)*... 1.600 
Gibbs and Canning Tamworth (100,000)*  ........................ 1,600 
Robinson and Dowler, Overscal, near Ashby-de-la-Zouch 

CJ]! TERR 1,600 
Н. R. Mansfield, Burton-on-Trent (100,000) ......... ........... ‚600 
Sutton and Co., Overseal, near Ashby-de-la-Zouch (100,000) 1, 600 
Н. Tughy and Co., Moira, near Ashby-de-la-Zouch (100,000) 1,600 
С. Skey and Co., Tamworth (120.000) .............................. 1,900 
Stanley Bros., Nuneaton (125,000) ................................. 1,975 
T. Wragg and Sons, Swadlincote, near Burton-on-Trent 

1125-000 ———————————— "—— — 1,975 
J. Woodward, Limited, Swadlincote, near Burton-on-Trent 

CCC0õöõ ⁰˙ dd u can арыл 13,600 
J. Crankshaw and Co., Horwich, near Bolton (100,000)  ...... 1,800 
Sharp, Jones, and Co., Parkstone, Dorset (100.000) ............ 1, 
Albion Clay Co., Woodville, near Burton-on-Trent (900,000, 

mot to ines) 8 22,600 


* Recommended for acceptance for 100,000 each, 


London County Council The following tenders have heen 
received for the manufacture, supply, and erection of 14 induction 
motor-generators, etc., required for use at the Clapton, Hackney, 
Forest Hill, and Lewisham sub-stations: 


General Electric Co., Birmingham . ........ 5 219,907 0 0 
British Electric Plant Co., Alloa, N.B............ 20, 584 0 0 
Electric Construction Co., Wolverhampton? ............ 21434 10 O 
British Westinghouse Electris and Manufacturing Co., 

an,, p ОССЕ ее 21.575 0 0 
British Thomson - Houston Co., Rugb 22.494 14 0 
Phenix Dynamo Manufacturing Co., Bradford ......... 23 407 0 0 
Siemens Bros. Dynamo Works, London 24,515 10 0 
Dick, Kerr, and Co., London . 25,374 0 0 
Mather and Platt, Manchester .. 26,806 0 0 


One tender received from Newcastle-on-Tyne, name omitted 
£19,366. 38. * Recommended for acceptance. 


London County Council The following tenders have been 
received for the supply of switchboards for sub-stations : 


Northern sub-stations. 


— 


J. Spagnoletti and Co., London . £3,336 0 0 
Edison and Swau United Electric Light Co., London ... 5,655 9 2 
B. Thomas, Hulme, Manchester .................... Z 5.698 0 0 
Evered and Co., Smethwick, Birmingham .................. 5,711 17 O0 
Whipp and Bourne, Rochdale ................................. 3,744 2 2 
Johnson and Phillips, London .......................... q. 5749 8 4 
S. Dixon and Son, Lecdulsss eene 5,755 13 3 
Cox-Walkers, Darlington ....................................... 4057 0 0 
General Electric Co., London ................................. 4,141 15 9 
Kelvin and J. White, Gl fd ККК 4,396 11 2 
Electric Construction Co., Wolverhampton 4,665 8 0 
Ferranti Limited, Hollinwood, Lancashire.................. 4,807 13 © 
British Westinghouse Electric and Mannfacturing Co., 

LondOll- ecce stets tevin ( cates eee 4,966 8 0 
Universal Electrical Manufacturing Co., London ......... 5908 0 0 
Southern sub- stations. 

J. Spagnoletti and Co.* ............... Tn 2,620 0 0 
Edison and Swan United Electric Light Co 2,897 10 9 
Ir. ð³ðKK Та не, 2,787 7 0 
Eckstein, Heap, and Co., Manelie ster eee 2,850 0 0 
Evered and Coo 2,851 16 0 
Whipp and Bourne FFF 2.885 8 8 
Johnson and Phillipe - 2444—(44—4—— . g[ 2,877 10 8 
S. Dixon and Зош ............ ..... wr eee 2966 11 9 
porc dam 2,940 0 0 
General Electrie o eer e ean heo ems ces 5,100 19 3 
Kelvin and J. White ............................................ 5.441 8 10 
Electric Construction Со... emm 5,612 11 0 
Ferranti LimiteeaᷣNP w w . . . 3,731 0 0 
Uritish Westinghouse Electric and Manufacturing Co... 3,495 11 0 
Universal Electrical Manufacturing Oo. ..................... 4,554 0 0 


* Recommended for acceptance. 


BUSINESS NOTES. 


TRACTION. 


Bristol. —The tramways company's extension to Filton was opened 
on Thursday last. 

London County Council Committees. — Мг. W. Thompson has 
been appointed chairman of the Highways Committee of the London 
County Council. 

Russia. —The survey for an electric railway from Tiflis to Vladi- 
kavkas and Beslanovsk has been begun, and the success of the enterprise 
is assured. The cost is estimated at £1,500,000. 

Bavaria.— Various schemes are afoot for generating power from the 
water resources of South Bavaria, for the purpose of electrifying the 
Bavarian railways. The Bavarian Minister of Communications has 
presented his plans. 

East Ham.—The tramway engineer has been empowered by the 
East Ham Borough Council to proceed with the work of connecting 
up rails at Green-street with the West Ham lines, at an estimated cost 
of £289, for the purpose of intercommunication. 

Naas.—The agreement between the National Electric Construction 
Co. and tlie Naas (No. 1) Rural District Council lias now terminated, 
aud the company have handed over the work to the Council, who 
have appointed Mr. J. Cooney as resident engineer. 

Edinburgh.—The Town Council have resolved to promote a pro- 
visional order for the construction of tramways in the Murra field and 
Gorgie districts in connection with the new markets and the exhibi- 
tion of next year. The line must be opened by April 1 of next year, 
and it is estimated to cost about £30,000. 

Mansfeld. The dispute between the Mansfield Tramway Co. and 
their motormen on the question of wages has been settled, the men 
agreeing to the following terms: motormen with 12 months' service 
and over, 6d. per hour ; new motormen to start at 5d. per hour, and 
to receive 54d. in six months, and 6d. in 12 months. 


Metropolitan Railway.—Important alterations and improvements 
in the Metropolitan train service are promised for Tuesday next. Not 
only will the old steam trains be a thing of the past, but the work 
which has been going on for some months in tlie preparation of new 
signalling sections, ete.. will result in an increased and accelerated 
service of trains. The additions to the service will mean that close on 
800 trains will run daily between Edgware.road Station and Aldgate, 
instead of about 600 as at present. 
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Islington. —The House of Commons Committee have struck out of 
the London County Council (Tramways and. Improvements) Bill the 
provisions with regard to a scheme for the construction of a tramway 
along Engletield-road to Kingsland-road, in consequence of the refusal 
of the Hackney Borough Council giving their consent to same. Part 
of the proposed line lay within the Hackney boundary. 


Halesowen.—The Halesowen District Council last week considered 
a report from the Worcestershire County Council relative to the tram- 
ways question. The County Council are willing to carry out improve- 
ments upon main roads along which it is proposed to construct the 
light railways at a cost of £1,500, but they desire the District Council 
to secure the land for the purpose of such widenings. The Halesowen 
District Council have referred the matter to the County Council again 
with the view to securing better terms. | 


Tramway Collision. —On the 23rd inst., during a dense fog, two 
trams proceeding at a fair speed collided with great violence on the 
South Lancashire Tramway Со.'в system in Wardley-lane, Walkden, 
Manchester. The collision occurred on a single line, the junction 
being 100 yards away. The fronts of both cars were completely 
smashed in. The driver of the car coming up the incline trom 
Walkden fortunately jumped off, or he would have been killed. Two 
men and one of the conductors were injured. 


Glasgow.—The Milngavie Town Council held a special meeting 
last week to consider the question of the extension of the Glasgow 
Corporation tramway system to the burgh. The Council decided in 
favour of an extension of the system, provided the interests of the 
ratepayers were conserved. They therefore appointed a committee to 
approach the Tramway Committee and ascertain their opinion as to 
the possibilities of extension, and also learn what influence the 
service had exerted on districts already served by the Corporation 
system. 


Railway Station Lighting.— The North-Eastern Railway are 
making use of the advantages of electric lighting to signify the names 
of railway stations on the Tyneside. They employ an illuminated 
sign, the name of the station being stencilled on a black ground and 
lighted by means of incandescent lamps from behind, the whole being 
enclosed in a watertight case. This method of signifying the names 
of stations is much to be preferred to the old method of enamelled iron 
or wood signs, which are for all practical purposes invisible during the 
hours of darkness, and the slightly increased cost of this form of sign 
is far outweighed hy the advantages obtaining from its usc. 


Paisley.—The notice of the provisional order to be applied for by 
the Paisley District Tramways Co. has just been а In their 
order the company not only intimate their intention of proceeding 
with the extension of their line from Barrhead towards Rouken Glen, 
to which reference has already been made. but also give notice that 
they purpose making applieation for running powers over portions of 
the Glasgow Corporation tramways system. The portions of the 
Glasgow system over which running powers are to be applied for 
are the Paisley and Busby road, xod the Barrhead-road, situated 
in the parishes of Eastwood and Cathcart and the burgh of 
Pollokshaws. 


South Lancashire.—4At a recent meeting of the Bolton Tramways 
а letter was read from the town clerk of Bury as to a conference 
between representatives of the Tramway Committee of that borough 
and Bolton with respeet to the through running of the trams between 
Bury and Bolton, and it was decided to invite а deputation from the 
Bury Corporation to attend ап early meeting of the Tramways Com- 
mittee. The distance to be connected on Bury-road is only about 
three-quarters of a mile. At present the Boltun cars run to the 
borough boundary at Ainsworth and the Bury cars run to the barracks. 
The overhead equipment is already up throughout the whole route. 
The Radclitfe system of cars is being rapidly proceeded with, and it 
is expected that by Whitsuntide the lines will have been laid so as to 
connect with Bury-road. 


Isle of Wight.—With reference to the agitation in favour of the 
electrification of the Isle of Wight railway systems, it appears that 
the scheme originated with the Ventnor Urban District Council, who 
suggested that the county should acquire the island railways, a sngges- 
tion which the County Council declined to support. The County 
Council decided that it would support a scheme for the amalgamation 
of the railway companies and their electrification by private enterprise. 
At a subsequent stage of the proceedings the United Electrical Con- 
struction Syndicate put forward such a scheme, and a mecting was 
recently held at which this scheme was unanimously approved, with 
the understanding that the local authorities were undertaking no 
financial responsibility in connection with it. The railway companies, 
whose interests, it would seem, were mainly involved, do not appear 
to have been consulted until a comparatively recent period. Although 
the initiative for amalgamation of the railway interests would be 
expected to come from the railway companies themselves, it is stated 

that nothing of the kind is at present contemplated. 


Luton. —The Luton Town Council last week resolved by 13 votes 
to 8 to provide the town with à tramway system, and to entertain the 
overtures made to them by Messrs. J. G. White and Co., London. 
It appears trom the Tramway Committee's report, which recommended 
the acceptance of the offer, that Messrs. White and Co. were prepared 
to construct, equip, and work tramways within the borough of Luton. 
The total length of the tramway to be constructed as single track is 
6 miles 1 furlong 8:81 chains, and the overhead system is to be 
adopted. "Twelve siugle-truck and double-deck cars are to be 
supplied to accommodate from 49 to 55 passengers each, according 
to the design approved by the Council. They are to be complete with 
two-motor equipments by standard makers, slipper brakes, wheel 
brakes, emergency stop and controller, and all the usual minor fittings. 
It magnetic brakes are necessary, these to be supplied at cost. The 
contract price is to be £60,500, to be paid on certificates. The company 
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propose to enter into guarantees or bonds for (һе due performance of 
the contract either by way of two sureties or by a guarantee company, 
the amount of hond to be £5,000. The company will lease the tram- 
ways for five years from the date of tlie certificate of the Board of 
Trade of the completion thereof to their satisfaction, or, at the option 
of the Council, renew such lease for a further period of 10 years, 
making 15 years in all. The company will pay 20 per cent. of the 
net profit resulting from the operation of the tramways to the Council 
yearly, and take the whole of their power for working the tramways 
from the Council at the following price: up to 120.000 units, 14d. per 
unit, with a minimum guaranteed payment of £750 per annum ; fiom 
120,000 units to 500,000 units, 1d. per unit; all over 300,000 units, 
ld. per unit. 

London County CounceiL —The lute Council proposed to construct 
a subway station beneath Wellington-street. near the Strand, in con- 
nection with the tramway subway extension from Kingsway to the 
Embankment. The new Highways Committee recommended at 
Tuesdav's meeting that this station be not constructed. The stations 
at Kingsway and on the Embankment, they say, are sufficient, and if 
the one ы the Strand is not provided, the tramway extension will 
be completed in nine months instead of 18 months. They estimate 
that there will be a saving of £20,000. The Council have approved 
an estimate of capital expenditure of £5,500 for the erection of an elec- 
tricity sub-station at Tooting. The sub-station will be required for the 
electric working of the new tramways to be constructed along Tooting 
High-street and Mitcham-road, and for increasing the car services on 
certain existing lines. The Council have already approved an estimate 
of £19,290 in respect of the machinery, ctc., to be installed at the 
sul-station. In consequence of the withdrawal from the London 
County Council Tramways Bill of certain tramway sections in 
Tottenham Court-road and Bloomsbury, the Highways Committee of 
the London County Council have recommended that the proposals with 
regard to tramway No. 1 from the present terminus in Hampstead- 
road, along Tottenham Court-road to Francis-street, be deleted from 
the London County Council (Tramways and Improvements) Bill, 1907. 
The Board of Trade referred a suggestion which it had received for 
dealing with fires on underground railways to the Fire Brigade Com- 
mittee, who have recommended to the Council that the Council, as 
the fire brigade authority, should be represented at any inquiry made 
into the circumstances of a fire on an underground railway, and that 
the managers of underground railways should be under obligation to 
give the earliest possible intimation to the brigade of any fire occurring 
on such railways. The total traffic receipts on the Council's trams 
from April 1, 1906, to March 16, 1907, were £765.612 from lincs 
worked by electric traction. The receipts for the corresponding period 
in 1905.6 were £589, 362. 


LIGHTING AND GENERAL 


Accrington.—The Council are applying for a loan of £8,270 for 
the clectricity undertaking. 

Leyton.—The Council have applied to the Local Government Board 
for sanction to borrow £5,770 for the electricity undertaking. 

Worthing.—A Local Government Board inquiry will be held on the 
llth prox. into the Council's application for permission to borrow 
£2,120 for clectric lighting. 

Foleshill —The Guardians have agreed to the proposition of the 
Coventry City Council to include within its area of supply the parishes 
of Foleshill, Exhall, and Stoke. 

West Bromwich. —Tho Electric Lighting Committee of the Council 
are recommending that £800 be granted from the profits of the under- 
taking to relieve the general district rate. 

Belfast. — The Board of Management of the Ulster Hospital is con- 
templating the erection. of a new hospital, which would be electrically 
lighted. The money to be raised is close on £10,000. 

Calcutta Electric Supply Co.—The number of units delivered to 
consumers during the four weeks ending Feb. 22 were 335.574, com. 
pared with 244,055 units in the corresponding four weeks of 1906. 


Battersea.—Tlie Borough Council have decided to extend the 
electric mains from а point in Nine Elms-lane to the premises of 
Crosse and Blackwell and T. and W. Farmiloe, at an estimated cost 
of £420. 

Maidstone.—Tle Corporation have applied fora loan of £1,500 
for the purpose of providing a new condensing plant at the electricity 
station. This loan is to be spread over 15 years instead of 25 years 
asked for. 

Stock Exchange.—The Stock Exchange Committee have appointed 
April 4 special settling day in Foldal Copper and Sulphur Co.'s 
110.000 preferred ordinary shares of £1 each fully paid, Nos. 200,001 
to 310,000. 

Edinburgh.—The Council have agreed, upon the recommendation 
of the Electric Lighting Committee, to make application to the 
Secretary for Scotland for consent to borrow £85.000 for capital works 
fur the two years ending May 15, 1908. 

Business Purchased.— Messrs. Pritchetts and Gold, of Feltham, 
Middlesex, have purchased the goodwill, plant, and stock of the 
A. B. P. Accumulator Co. (in liquidation), and are now prepared to 
exccute orders for renewals for A. D. P. batteries. 

Brighton.—The Telephones Committee of the Council propose ta 
grant power of attorney to the Postmaster-General to take over the 
amounts owing for rentals, subject to a reduction of 15 per cent, to 
cover the cost of collection and to nicet bad debts. 

Glasgow. —The Corporation electricity department have decided to 
supply electrical energy where mains are already laid at a flat rate of 
ld. per unit for decorative purposes during the week of the visit of the 
Prince and Princess of Wales, from April 22 to 27. 


— 


Llanhilleth. -The clectric lighting scheme for Llanhilleth has been 
laid betore the Local Guvernment Board, and а letter has been received 
by the Abertillery District Council in which the Board have ex pressed 
entire satisfaction with the improved system of lighting. 


Huddersfield.—Tle Electricity Committee have reported to the 
Council that tho number of consumers have inereased by 10 during 
March to 2,466, and the number of lamps connected by 1,797 to 
178.580. The mains are to be extended to Somerset-road and Low 
Westwood, Golcai. 

Croydon. —The Corporation electrical staff held their aniiual dinner 
at the Greyhound Hotel on the 16th. under the presidency of Mr. 
А. C. Cramb, the electrical. engineer. A largo company was present, 
ainong whon: was the mayor aud several councillors, The function 
was a thorough success, 

Gillingham (Kent'.—A special meeting of the Council was held 
last week to take into consideration the electric lighting undertaking 
and its financial position. After a long discussion it was decided to 
apply for sanction to borrow £5,000 for further equipment witha view 
to an extension of the business, 


Bantry.—Tlie Urban District Council some time ayo decided to go 
in for a scheme of electric lighting for the town, which is rising in 
importance. The Alliance Co., Dublin, was approached, and has 
ottered to supply an estimate for a scheme, but suggests that, failing 
the Urban District Council financing the thing, a company should be 
formed. 

S$talybridge.—On the 15th the Local Government Board held 
an adjourned inquiry into the application by the Stalybridge, Hyde. 
Mossley, and Dukinfield Joint Electricity and Tramways Board to 
borrow £59,900 in connection with the undertaking. The hearing 
lasted for some considerable time, and the original engineer to the 
Board came in for some searching questions. 


Persia. —The British Consul at Ispahan reports that inquiries are 
frequently being made by British engineering, electrical, and other 
hrms as to opening for the introduction of machinery into the Persian 
market. There is, he says, practically no opening for large, heavy. 
or compheated machinery, nor will there be until better roads are 
made or until railways are introduced. This is a first desideratum. 


Hampetead —The Borough Council are about to apply for sanction 
to lorrew £10,390 for electric lighting extensions, the money spent 
on buildings and mains to be repaid in 30 years. on transformera in 
20 years, and on house services in 12 years. The London County 
Couneil have sanctioned the borrowing by the Borough Council of 
£11.450 to defray a further part of the cost of installing electric light 
in the borough. 

Kingston-on-Thames.—The Lighting Committee have passed the 
following important resolution: ‘That, subject to the approval of 
the Council, consumers be offered as from July 1 next the option of 
b-ing charged for electric current either according to the present scale 
of charging on the demand indicator system—namely. 7d. per unit 
for the first hour of each day and Sd. per unit afterwards—or on the 
Nene tlat rate of 5d. per unit, instead of 7d. per unit as hitherto." 
The Council have agreed with the resolution. 


Bavaria. —The Belgian Consul at Munich sends particulars of pro- 
pessals for the generation of electrical power from the lakes near the 
mountains in South Bavaria, which the Minister of Communications 
i Bavaria has presented. The various works in connection with 
tise enterprises are estimated to cost 15.000.000 marks (£750, 000“, 
and te produce 300,000 h. p. The Bavarian railways can be entirely 
worked bv electricity then. and the surplus energy will be used for 
batting Munich and supply power for ditlerent industries. 


London County Council.—The Fire Brigade Committee have 
recommended to the Council that the provision by the Post Office of 
telephonic communication between the Knightsbridge fire station and 
the Manchester-square fire station. and of 14 fire-alarms in connection 
with the new fire station aud one fire-alarm in connection with the 

trompton fire station. at estimated annual charges amounting to 
£100. 78. 6d., be authorised, the annual charges pavable under certain 
existing contracts with the department for Шан and telephones 


to be reduced by £89. 


Tangier.--Much excitement has been caused by the action of the 
Caston House. authorities in detaining over 200 cases containing 
Mar cni wireless telegraphy apparatus, which had been imported by 
a ien company. The Moorish authorities declare that, under 
arti le 106 of the Algeciras Convention, plant for wireless telegraphy 
must be made a matter of publie tender. A protest has been lodged 
be the French Legation, whose contention is that the matter is one of 
private trade enterprise, and does not come within the cognisance of 
tie international accord, 

The Dynamicables.—A meeting of the council will be held at 
the Criterion Restaurant, Piccadillv-cirevs, immediately before the 
anniversary mecting on Wednesday, April 10, at 6.45 p.m. punctnally. 
The anniversary mecting ts at 7 pm. The question of the nomina- 
tien of new members of council, which was referred at the last 
council meeting to the committee. has been considered, and it was 
resolved that the present council and officers be nominated. for 
re ele tion, Mr. John 8. Raworth has consented to take the chair 
at the anniversary dinner. 


Reyrolic Debating Club..- The third meeting was held on 
Friday, March 15, when Mr. Fullagar read a paper on Thermo- 
Dynainics" dealing chietly with the limitations to possible ctticiency 
wich follow theoretically from the consideration of Curnot's cycle and 
the limits of temperature obtainable in practice. On Thursday, 
March 21, Mr. Coates resume his discussion on ‘Current Trans- 
formers,” dealing with the mechanical construction, and by the aid 
of diagrams he explained the principal considerations in the electrical 
design. Mr. Revruile cud the chair, 
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Stoke. -Reporting tu his committee at à mecting on the 6th inst., 
the electrical engineer, Mr. Tiddeman, stated that during Februay 
22,300 units were supplied (an increase on February of last year of 
12 per cent., and that the number of consumers was 267. The 
committee regretted that they were unable to comply with the request 
of another committee to light the free library buildings gratis ; they, 
however intimated that they propose at the end of the present 
financial year to reconsider the hole question of lighting the various 
Corporation buildings and offices. The Council approved a recom- 
mendation of the conunittee that the basis of their payment to the 
destructor account for steam should for the next financial year be at 
the rate of £400 per annum. 


Lowestoft.—The Town Council having applied to the Local Govern 
ment Board for a loan of £2,060 for two additional cells and an 
additional boiler at the refuse destructor, Mr. P. M. Crosthwaite, 
M. I. C. E., held the customary inquiry at the town hall on the 26th. 
The town clerk explained that the population of the town was now 
estimated at 33,946, and the property assessable to the district rate 
was of the value of £130,000. ‘The outstanding sanitary loans 
amounted to £126,700. The surveyor, in reply to the inspector, 
said the present destructor was erected in 1900, and consisted of four 
cells, capable of dealing with 10 tons per day per cell. They burned 
everything—tish garbage, house refuse, ete. —but often had more than 
they could deal with. They desired to add two cells, During the 
6i jus they had dealt with 81,720 tons. The surveyor having 
explained to the inspector the plans and sngyested alterations, the 
inquiry closed, Mr. Crosthwaite stating his intention of viewing the 
works. 


West Ham.—Thce system of charging for the sale of current“ per 
hour” is giving satisfactory results, and the electrical engineer reports 
that the sale of current is being increased thereby. The experimental 
are lamps put up some time ayo are working out satisfactorily, and 
Mr. Seabrook now recommends this arrangement for general use, 
with the exception that the charge be £8. 4s. instead of £8 per lamp 
per agnum, paid quarterly for 800 hours per annum, and for every 
hour ín excess of 800 24d. The charge to include current, carbons, 
trimming, maintenance, and the lamp itself. The charge to apply to 
all half unit per hour lamps. Meter rent, 1s. per quarter. A further 
arrangement to meet the requirements of small shopkeepers who do 
not want an are lamp is a four-light fitting with wiring complete, 
containing four metallic-filament lamps totalling 200 c.p. The Cor. 
poration can supply the fitting and wiring, lamps and current for 
£4. 10s. per annum for 800 hours, and 11d. per hour for every hour 
exceeding 800. In both cases the consumer must sign an ugreement 
for at least two years. 


Smethwick.—Tlie terms under which the Town Council have 
transferred to the Birmingham and Midlands Tramways Co. their 
electric lighting order obtained in 1898 have been published by the 
town clerk. The pecuniary consideration in respect of the transfer is 
the payment by the company to the Corporation of the sum of £724. 
7s. 11d., being the agreed costa, charges, payments, and expenses of 
the Corporation in obtaining the order and its confirmation by Parlia. 
ment, and the transfer thereof to the company, including the costs of 
opposing all Bills which have been promoted by the Shropshire, 
Worcestershire, and Staffordshire Electric. Power Co. containing 
clauses atlecting the borough of Smethwick, and also the costa of 
opposing the provisional order now being applied for by the company. 
The period for which {һе transfer is proposed to be made is for a 
Reid of 35 years computed from Aug. 12. 1902, after which period 
or any subsequent period of seven years the Corporation. may by 
notice in writing require the company to retransfer the order or until 
the Board of Trade may revoke the order. 


Swansea.—The Corporation, by a majority of 23 votes to 9, have 
ratified an agreement for the transfer of the municipal telephone 
system to the National Co. The Corporation exchange was established 
five years ago, and upon it some £27,000 has been expended. Although 
the early years resulted in a loss, the last 12 months’ working showed 
a profit, and the scheme has been so managed as to give subscribers 
tor £5 a better service than that for which they previously paid £8. 
The determination of the Post Оћсе not to renew the licence atte: 
1920 has, however, rendered the prospect of securing a return of 
capital for the necessary extensions improbable, and the Corporation 
last month offered the system to the Post Office. The department 
officials were not very sympathetic, and insisted upon fixing the purchase 
price at a figure that would have made the town losers by £1,500. 
The Corporation thereupon turned to the National Co., and the latter 
have agreed to take over the Whole scheme, reimbursing the town for 
all their capital expenditure and allowing them to retain their profits. 
Their otfer is, in fact, just £3,200 better than that which was made 
by the Post Оћсе, 


Watford. — At the last meeting of the Urban Distriet Council the 
electrical engineer reported. that the number of consumers connected 
to the system to date was 510. He also submitted tenders which he 
had obtained for a 12 months’ supply of transtorn ers from the British 
Electric Transformer Co., the Electrical Co., and the British Westing- 
house Co., and advised. that the tender of the British Eleetric Trans- 
former Co. be accepted upon their schedule, which was lowest. The 
committee recommended that the tender of the British Electric Trans 
former Co. for а 12 months’ supply of transformers be aceepted, 
subject to the execution of a proper contract. Tenders were also 
submitted for a 12 months’ supply of prepayment meters from the 
British Thomson-Houston Co. and Messrs. Geipel and. Lange, and the 
engineer advised the committee to accept the tender of the British 
Thomson-Houston Co. The committee recommended that the tender 
of the British Thomson - Houston Co. for а 12 months’ supply of 
prepayment meters be accepted. The electrical engineer reported 
that an improver was about to leave the works ; that he had adver- 
tised on various occasions during the past five months for au 
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improver without remuneration, hut had received no satisfactory 
applications, aud stated that other corporations are offering some 
monetary inducement for similar positions. The committee gave the 
electrical engineer instructions in relation to the matter. | 
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PROVISIONAL PATENTS, 1907. 


MaucH 14. 

6146. Carbon-holdor for arc lamps. Herbert Edn:und Monl, 
18, Kensington Court- place, London. 

6188. Improvements in electrical ignition apparatus 

particularly for use on motor vehicles and the like. 

Alfred Herbert and William Henry Grove, 18, Hertford- 

street, Coventry. 

6193. Improvements in electric transformer furnaces. 
Eugen Assar Alexis Gronwall, Axel Rudolf Lindblad, and 
Otto Stalliane, 23, Southampton-buildings, London. (Com— 
plete specification. ) 

6199. Improvements in incandescent clectric lamps. Ernest 
Foreman, 321, High Holborn, London. (Completo speci- 
fication.) 

6203. Improvements in electric signalling, Reginald Aubrey 
Fessenden, Birkbeck Bank-chambers, Southampton buildings, 
London. (Complete specification. ) 

6224. Improvements in and connected with protected fuses 
for use оп clectrical circuits. Henry William Handeock, 
Alfred Herbert Dykes, and Robert Twoedy Smith, 34, High 
Ho'born, London. 

6241. Improvements in systems of generating electric 
current. The British Thomson-Houston Company, Limited, 
85, Cannon-street, London. (General Electric Company, 
United States.) 

6242. Improvements in and relating to systoms of electrical 
distribution employing vapour reotifying devices. 
The British Thonsen-Houston Company, Limited, 83, 
Cannon-street, London. (General Electric Company, United 
Statis.) i 

6213. Improvements in and rolating to vapour electric 
devices. The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (General Electric 
Con pany, United States.) 

Marcu 15. 

6245. Improvements in operating on rail points for electric 
tramways and like purposes. Thomas Gregory, 732, 
Stockport-road, near Slade-lane, Longsight, Manchester. 

6286. Improvements in and relating to the commutation of 
dynamo-electric machines,  electro-motors, rotary 
transformers, and the like. The British Electric Plant 
Company, Limited, and William Oelschlager, 96, Buchanan- 
street, Glasgow, (Complete specification. ) 

6279. Improvement in telegraphy.  l-ilore Kitsee, 18, Fulham— 
place, Paddington, London. 

6280. Improvement in telegraphy. 
place, Paddington, London. 

6388. Improvements in electric trembler coils and contact 
breakers. Arthur Wilson Metcalfe, Grove Mill, Belfast. 

6289. Controlling electric currents, louis Heathcote Walter, 
92, Victoria-street, London. 

6298. Improvements in switch mechanism for electrical 
purposes. William Oswald Harrap, 5, Budge-row, London. 

6334. Improvements relating to the electric transmission of 
photographs and the like. Ferdinand von Madaler, 
7, Southampton-buildings, London. 

6341. Improvements in or relating to apparatus for 
controlling electric currents. Engéne Do Bremaecker, 
111, Hatton garden, London. (Complete specification.) 

6349. Improvements in and relating to the manufacture of 

` electric conductors of refractory metal or the like 
suitable for uso as incandescing bodies in electric 
lamps. The British Thomson-Houston Company. Limited, 
and Jolin Gray, 83, Cannon-street, London. 

6350. Improvements in electrical methods of light and 
devices therefor. The British Thomson-Honston Com- 
pany. Limited, 85. Cannon-street, London. (General 
Electric Company, United States.) 


Marcu 16. 

6358. Improvements relating to electric cable sockets. John 
Arnold and Edward Thomas Bumpstead, 6, Brownswood 
patk, South Hornsey, London. (Complete specification.) 

6365. Improvements in the mariner’s compass. William 
Thomson, Baron Kelvin, and Kelvin and James White, 
Limited, 154, St. Vincent-street, Glasgow. 

6367. Improvements in electric fuses for blasting purposes. 
Albert John Jordan, 3, Brown-street. Market-street, 
Manchester. 

6385. Improved electric contact for electric alarm clocks. 
Henry Beresford, 2, Bull-street, Birmingham. 

6380. Improvements in and relating to means for indicating 
when conductors of electrical energy are charged or 
in "live" condition, Henry James Gridley, 55, Chancery- 
lane, London. | 


Isidore Kitsee, 18, Fulham- 
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6417. Improved electrical ignition apparatus. Joln Arthur 
Torrens, Birkbeck Bank-chambers, Southampton-baildings, 


London. 
MancH 18. 

6445. Improvements in means for supporting the trolley 
wires or conductors of electric tramways. George 
Robert Feather, 17, Hanover-street, Keighley, Yorks. 

6449. Improvements in and relating to primary batteries. 
Henry Nevil Warren, 37, Moorfields, Liverpool. 

6455. Improved tumbler switch. Ernest Charles Lea, 19, 
Orchard-road, Ringston-on- Thames. 

6457. Magazine fuse for electric light and power circuits. 
Percy Basil Fleteher, The Firs, Ottershaw, Chertsey, Surrey. 

6498. Improvements in and relating to electric sparking 
devices. Joseph Arthur Jeffery and Benjamin Alfred Jeffery, 
77, Chancery-lane, London. (Complete specification.) 

65029. Process for the regeneration ог the electrolyte 
employed in the extraction by tho electrolytic process 
of copper from old bronze and bronze waste. Adolphe 
Jean Marie Thirot and Louis Auguste Mage (called Nouguier’, 
23, Southampton-buildings, London. (Date applied for under 
Patents Act, 1901, March 26. 1906, being date of application 
in France.) (Complete specification.) 

6522. Alloys for the inactive carriers or for other metallic 
parts of accumulators with invariable electrolyte 
and accumulators constructed with such carriers or 
metallic parts. Nya Ackamulator Aktiebolaget Jungner, 
31, Bedford-street, Strand, London. (Date applied for under 
Patents Act, 1901, March 30, 1906, being date of application 
in Sweden.) (Complete specification.) 

6527. Improvements in and relating to time meters. Allgemeine 
Elektricitats-Ges., 85, Cannon-street, London. (Date applied 
for under Patents Act, 1901, March 27, 1906, being date of 
application in Germany.) (Complete speeiſication.) 

6538. Improvements in electric motor - control systems and 
in apparatus therefor. The British Thonison- Houston 
Company, Limited, 83, Cannon-street, London. (General 
Electric Company, United States. ) 

Marcu 19. 

6557. New or improved electrical switch for motor bicyoles, 
motorcars, and the like. Edward Harold Birch, High- 
strect-chambers, Coventry. 

6592. Process for the production of leather for insulation of 
electrical conduits. Hans Egger, 116, High Holborn, 
London. (Coniplete specification.) 

6603. Improvements in and connected with coin-freed elec- 
tricity meters. John Mesny Tourtel, 35, Cannoa-street, 
London. (Complete specification.) 

6648. Improvements in vehicle wheels. British 
Houston Company, Limited, 83, Cannon-street, 
The General Electric Company, United States.) 
specification. ) 

6649. Improvements in dynamo-electric machines. British 
Thomson- Houston Company, Limited, 83, Cannon-strect, 
London. (The General Electrice Company, United States.) 


Thomson- 
London. 
(Complete 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on April 11.) 
1906. 

5599. коны automatic bolt Daniel. 
1906.) 

6223. Dynamo-electric machines. Hunt and Sandycroft Foundry 
Company. 

6224. Alternating-ourrent dynamo-electric machines. Hunt 
and Sundycroft Foundry Company. 

6283. Electric furnaces. Kuehnrich. 

6454. Apparatus for measuring and recording the flow of 
liquids or gases and for measuring and recording 
mechanical and electrical quantities. Lea. 

6477. Apparatus for winding wire and the liko, especially 
applicable for use in the manufacture of electrical 
machinery. Hollington. 

6803. Electric glow lamps. Justice. 
Akt.-Cres. (Aucrgesellsehaft :). 

6820. xci da for generating electricity. 

enko. 

7060. Motor-propelled vehicles. Madgen and Brush Electrical 
Engineering Company. 

7162. Electric switch apparatus. Berry. 

7188. Manufacture of incandescence bodies of refractory 
metals for electric lamps. Bloxam. (Lux.) 

7293. Electrical connector for electric lamps and other 
apparatus. Wise. (Tischner.) 

7565. Method of and means for signalling or effecting opera- 
tions in local electric circuits by means of sound or 
other vibrations. Gardner. 

8680. Systems of control for electric motors. British Thomson- 
Houston Company. (General Electric Company.) 

9274. Apparatus for elevating liquids from wells or the like. 
Caruelle and Chene. 


(Post-dated, Sept. 8, 


(Deutsche Gasgluhlicht- 


De Torley and 


10021. Machines for making stems for incandescent electric 


lamps. British 


Thomson-Houston Company. 
Electric Company.) 


(General 


— 
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9415. Signalling apparatus for railways and the like. British 
Thomson-Houston Company. (General Electric Company.) 

11659. Automatic controlling devices for olectric circuits. 
British Thomsou-Houston Company. (General Electric 
Company.) 

12690. Shaft bearings especially applicable to electric railway 
motors. British Thonson-llouston. Company. (General 
Electrie Co.npany.) 

14792. Receivers for wireless telegraphy. Pedersen. (Date 
Applied for under International Convention, July 4, 1905.) 

14851. Apparatus for tho nutomitio distribution of the 
operating service іп tolophono oxechanges. К jobenhavis 
'l'eleton-Aktieselskab, (Date applied for under International 
Convention, June 30, 1925.) 

17615. Means for obtaining thin liquid dross in electric 
furnaces for motallurgical purposes. Röchling and 
lideuliauser. 

17886. Apparatus for adjusting tho hoight of electric lamps. 
Carl Borg Fabrik for Elekt. Installationsmaterial Ges. 

24445. Fuses for oloctrioal circuits. Kintner and Rosenblatt. 
(Date applied. for under International Convention, Nov. 4, 
1905. : 

29434. Chains for suspending electrical fittings, particularly 
electric lamps.  Verity s Limited and Smith. 

1907. 

494. Current-collecting devices for clectrically-propelled 
vehicles and the like. Varney. (Date applied for under 
International Convention, Jan. 16, 1906.) 

1393. Electric signalling installations. Siemens Bros. and Co. 
Siemens und Halske Akt.-Ges.) 


COMPANIES’ STOCK AND SHARE LIST. 


Name к Last price. 
Commoerelal and [ndustrial.— g g 

Alliance Electrica! Co..5 per cent. Cum. Pref., Noe. 1-70,€0 1 . 4a 
—— 11 125,000 J v .. 8.32 932 

Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 .. 11/16 516 

British Insulated and Helsby Cables, Ord., 1-100,000...... 5. n 

6 per cent. Cum. Pref., 1-100,000 .......... 6 .. Sit} 
——-— 4) per cent. коме ‘Denentares Wi uera RR EE 100 .. 1114 

British QAM: Hous 44 per cent. lst Mort. Deb. 

Stock. КӨЙ: Ses vx wares ys UK eas 100 .. 82996 

British Westinghouse house Blec. and Manuf. 6 per cent Peet., 

hh armen rrr 5 .. ll, 
——— per cent. Mortgage Debenture Stock ......... . 100 .. 6771 

Brash Hectrical Engineering, Ordinary, Nos. 1-105, 73 .. 2 .. 4-4 
Noa. Cam., 6 рег cent. Pref. .................... 2. là 
——— 4 per cent. let Debenture Stock ........... ‚.... 100 .. 819; 

—— 4 cent. 2nd Debenture Stock............... . 100 .. 75-78 

Callender's e, Debentares....... ——— —— . 100 .. 106-108 
— Ordinary 6 6666 „ „„ ео в осоооооосоооеоое а е ee $ 101 
— 5 pet cent. Pret. оооооооооооо ев 6 „„ „„ оо о e „ 6 „ „ 8 54-51 

Crompton |o c y ere re aT 3 2.2 1/16-2 eae 

—— § cent. Debentures............ eee .. .100 . t6 93 

10 Swan Uulted, A” Shares, 1-99, 2611. 353 — —deHh 
— ** A" Shares, 01-017, 139........ 6 — 21 21 
—— per cent. Debentures......... F 100 .. 90 85 
———- 4 per cent. Deb Stock, Red. 0 %%% %% %% % % „%% %% „„ se 100 ee 85 87 

Biectric Coustruction, Noe. 1 to 112,100 ........... -— и i: 7,16 
—— 7 pet cent. Cumulative Pref. .................... a 142 
—— 4 per cent. Регр. let Mort Deb. ................ 100 .. t184 

Ferranti Limited, 5 per cent. lst Mort. Deb. Stock .100 .. 90-95 

General Biectric Company (1900), 5 per "mr Cum. м. 10 .. 8 95 
„ Ist Mort. Deb. Stock ................ 00 .. 249 

W. T. Henley's Telegraph Works, 9 ju aut REY g š 12 13 zd 

44 per cent. Рге{егепсе.......................... „ Юй 
— $ per cent. Debentures ........................ 00 .. (71069 
ladia Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 151 6i 
4 per cent. Debentares.............. n . 100 .. 100 г 
Parker, Tbos., Limited, Ordiuar gg ꝗ 10 .. 10-104 
Celegraph C-metraction and Malutenance.......... ese 18.2 08 72 
5 per cent Bonds . b e ка Ое эк PUO vm ТОТО 
Kleetrie ТАРУ and Supply.— 

Bourpemoath and Poole, Ordinary ...................... 10 9; 0 
—— 4, per cent. Cum. Prof., 7.501-15,000 ............ 10 91 97 
—— 6 per cent, Cum. S-cond Pret, 15,001-22,500 .... 10 .. 104 .02 

——— 44 per cent. Dehenture Stock, "Red е е 100 .. iud 

Bromiley (IK eot) Electric Light and Power Co. Keds e aui Morin 5-04 
Iz per cent. Ist Debeuture 008. inen . 100 .. 9) tel 

Brompton aad Keusington, Ordinary wie “aa e abdo 9 . 74 89 xd 
———7 per cent. Preference ............ ... ........ 5 .. xd 

Calcutta Biectric Sapply Corp , Ordinary, Nos. 1-50, 000 5 — 89 
— Nos. 80,001-100,000_............................ 9. 54 64 

Cam Electric Supply Company, £10 Ord. ........ 8 .. 124-1 

Central Electric Sapply, 4 per cent. Guar. Deb. Stock .. 100 — 1010 

Charing Croes, West End, and City Electric Supply, Ord., 

T8000 оаа aes 5 — 34x? 
— 4} per cent. Cum. Pref., .-80,000 FFF 5 .. 44, 
——— 4 per cent. DebentureStock, Red. .............. uU .. 90 +9 
——— “City „ 118050 с. Cum Pref., 1-40,000 5 3144 

) 40. 001-0, O00. D .. 314, 

Chelsea „ Supply .............................. 5 us 4 5 xd 
——— 4) per cent. Debentures es OF qe 100 .. 1017 

City ot * Ordin e«ec»060053909099099000060002000 вого оо 10 еә 91- 03 xd 
—— 6 per cent. Cumulative Pref......... ........... 10 . II- 21 xd 

5 per cent. Debenture Stock .................... 100 .. 121-124 
= ра per сесі. 2nd Deb. Sta. Prov. Certa. (all pd.).. 100 97-100 

County of on тесе Sapply, Ordinary ............ 10 — 74 82 xd 
— per cent Cum. Pref. .......................... 10 . о-11 xd 
——— 44 per cent. Bede сағ Prov. Certa. All pd. Rd. 100 „ 106-108 
—— & per cent 2nd Debentures Prov. Certs . . 100 .. 57 1€0 

Klectricity Орсросацоа; Ordinary, 1-50, бо. 5-2 1/16 2 5,16 
— — 6 per cont Cum. Pret. 262 2% „%% „%% „%% „% „%%% % „% %% %%. „ 5 «гр 34-4 
—— per cent First Mort, Deb Vive sions sues sats Š 82 9l 
Ele trie Lt. & Traction Co. of Aust.,6 c. Cm. Pl., 159000. K. РЕ 24 
_—_ № рее nant, Nehantnrea елей. Е 3 a Res 
. Шс парну Ог а РА "5 = 9 
Бей@й.............—. 100 ee 97-1 0 
ge Lighting, Ord., 118000 FC 5 „ 74-8 


Name. зоны Last price 
8 & 
ро! ete El Elec п. апа vede red n Stk. SE Cus. .100 — 9699 
e Elect us ower an : cen 
"brett FCC „ 1 a BRER 
Жы ы А Га УА Elec. Lt. , Ord., 1-21, 000 . 5 — ) 8ytjad 
Kensington and Knightebridge and Notting Hill, 4 per 
cent. Debenture Stock Red. ........................ 100 .. 97-100 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 93-104 
Loadon Electric, Ordinary €90690690999500000900929090*99998 eo ә e 19-2) 
——— per cent. Prei 6 . 445] 
4 per cent. 1st Mo Debenture Stock, Ked.. . 100 .. 259% 
Metropolitan Ordi „ 100.001-500,000 .. ............. 5 .. 6 7х1 
44 рег cent. Mortense Debenture Stock.. . 100 .. 16-160 
44 per cent. Cam. Pref. ................. VA base 5 — 44 
per cent. М e х —" ..10 .. t0 : 
мша OE ре, pole мос реб T * we Ы 
ewcoastie-upon- e Electric Supply, рагу, oe 4 
— do., 57,0 0.75.0o0hhhkr ee ........ 6 . 748 
do., 15. (087.500 (issued. at £2 prem., 165. paid) 2 22-7 
— 5 per cent, Pref. 1-67.00} .. .................. 6 . Sits 
—— do., 75. (01-87. £00 (issued ii 103. prem., 4». paid) 2 .. 24-24 
N nting Hill Electric Ligbung —— 06; оо ое оъ оо овое ое 10 oe D 
4 per cent. First Mort. Debe. Nos. 1-500 (Reg.) . 100 .. 77 100 
O «ford свесно Ordinary, 1-96 and 40. 14, 510 ‚ 5. Sa-fa x1 
TH x “сер . penes 35 ES а 93 
ук опи r cent. 
лди vert ii (E E E SE ов i 9% 000006 8 ee ee ae 97 161 
за моме Electric Supply Ord. 1- 12,000 ..... . б. lp 
— — 4 per cent. Debepture sasar AA ҮТҮР . 100 — 747 
South London, Ordinary ............................... EE - Mm 43 
South Metropolitan Electric Light and Power, Ord. ...... 1 & 1 
—— 7 per cent. Cum. Pref. ............ 8 ЧИ С ГЕ 
41 Per cent. lst Mort. Deb. 5922 2 6 „ 66 „ е 2 6 „ 6 „ 0„ 100 ее 10. 
St. James's and Pall Mall, Ordinary, 101-20, 080: 8 s 0 ea 74 84 
== QD сеш мес, 0 %%% „ „% „ оороо ое 2 6 „ „ „„ ve 5 - Кр 
Ре ce п Den Goa sald. .... 8 PI =: ^ 
r ectric Supp inary, 8.50.0070 33 T 4 
——— б per cent. р, Preference, 50,001-80, 000 5 Ss 33 4) 
Westminster, Ordinary .................. ee resies "M cua 91 104 
— $4 per cent. Pret., 110, 101- 138.251 овоо ое ео 5 a 54-63 
Eleetrie Tramways.— 
Angio- tine, 54 per cent. Cum. Pref., 1-260,007...... Š € 54-64 
ооозооозоооооозооосоовоооо оо оосоо ое в +020900 = е 
Permanent 6 per cent. Debenture Stock, '1898.... 100 — 122 135 
Auckland Elec. Trams., 5 * y Mor. Deb. Stk., Red.. . 100 — 103-107 
Barcelona Tramways 30,000 2 6 %%% „6 „60 ооооооое ое 10 em * 
б pér osat. Gum. Pret Shares, 1-10,000 .. waa exa 10: „ . 
— per cent. Deb., Red., 1-600 ...... „ ... 100 „ — 
. Bie TE 155 ch. 1 lg 
ec. ways, А a 2732 31 
5 per cent. Cum. Pref. Shares, 159,594 . „+44, Dd e 292211 
Blackpool And Fleetwood Tramroed s««swaesaéesese QU «e 138 1м 
Brisbane Tramway Invest., Ord. 1-75,000 ....... eese D. 224 
5 per cent. Cum. Pref., Nos. 1-75,000 ............ 5 — wu 
per cent, Deb. Stk, Red., Prov. Certs. all pd.. 100 -102 
виш олиш ectie ВА тау Co., Ord. Def. ........ 100 e Ы 
— VE Mo XIII „„ „ „ „„ „ ов ecc oe 1 113 
——— per cent Cum. Perpetual Pref. Suck......... 00 .. 101-108 
—— 4, per cent. lst Mt. Dobe., Nos. 1-6,250, uf EA ab 40 .. 100-102 
— 4, cent. Vancouver Power Don.... ee 1024111044 
British Electric Tractiou, Ord. 1-500,000 & 60 00180, 000 .. 10 — 2-34 
——— 6 per cent. Cm Pt., ,001-60,000 .. 24.554... AO ve. TET? 
- 5 per cent. Perpetual i Debeuture Stuck — ........ 100 — 16109 
4 per cent 2ud Deb. Stock ................... ... 100 . 58 
Buenos Ayres and Belgrano Trams.. eese. Ó — MB 
“А” per cent. Cm. PL, 1-40,000 .. ........... iw Bou 54-54 
B“ 6 per cent. Cm. Pl., m Meuse icu D. в 55 
5 per cent. Deb. Stock, Red. ............ ess. 100 2 103 116 
Prov. Cert., all paid .......................... .100 . 101 
Buenos Ayres Electric &,5 p.c. Deb. Stk., Red. .... 100 .. 98-101 
Calcutta Tramways, 1-106,000 ................. 8 6 .. 8) 8 
35 , ERR БЫ ает 5 .. 748. 
r cent. lst Deb. Stock, Red. ........ ve FS, E 100 .. 1318 
Cape Elec! Tramways, Nos. 1-480, Mo = wx sae e. l w 7/6916 
City uf Birmingham Tram ways, 5 per cent, Cum. Prell. 5 .. 485} 
4 per cent. lst Mortgage Deb., 1-5000 (1917) ...... 100 .. 94-10 
Columbo Blectric Tramways aud Lighting, 5 per vent. 1st 
M Debenture Stock, Бей. ................... 100 .. 93-102 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 .. 1.1 
6 per cent. Cum. Ртеќ. ......................... «10: i 14-15 
4 per cent. Debentures .......................... 100 .. 393100 
Dublin United Tramways (1896), Otd., N.. a. Tt Sod ha 10 .. 137 4 
— 6 рег cent. Pref., Nue. within 1-500 0.. 10 .. 1514j 
3. per cent. Murt. Deha., 1-000 Red ............ 100 ..  w9 
Havana Electric Railway Consolidated Mort. d pec ceut. 
50-yeat Coupon Bouds uf 1953, 1-6, 957 . . 51.00 89 92 
Imperial Tramways, Ordinar gg . all 18-13 
6 per cent. Cum. Pref. ............. — — (— all .. . le 
$, per cent. Deb. Зоос .......................... 10 . 181) 
Isle uf Thanet Electric Tramways and neta: 5 per c. 
Cum. Pref. Nos. 30,001-60,000 ..................... Vs UM 1471 
— 4 per cent. lst Mt. Do. Stock, R.. «„ 173 79 
Kidderminster and District Lighting and Tractiop. Pref.. "P. эз 8-84 
Lancasnire United Tramways Limited, 5 per cent. Prior 
Lien Deh. Eo bed о зеооооеоооо оозе вове ооа о о оооов е . 7" — 95.9e 
— — £296 500 2ud Mort. Deb Stck — — — 
——— 288. 0 Deferred Deb. Stock (all fully paid) by des — — = 
Lisbon Blectric Tramways Limited, Url., Soe 1-593,1 9а 1 ..135"6-17/:6 
— 6 percent Cum. rref., Nus. 1- 425 555 ИЕ 1 1/16-1 5/16 
5 per cent. Mort. Deb, 1-5,00) Meu, ............ 100 .. 88101 
London United Trys. (1901), 5 per ceut, Cum. rel.. . 10 . 71 t1 
— 4 per cent. lat Mt. Db. Stock, Red. ......... wea es 10 .. B9) 
Madras Elec. Trams. (1904), 6 per cent. Deb. Stk, Rd. .... 10) .. BNL 
Metropolitan Elec. rer Огун 1 Г y 1,314,016... 1 L 115 3/16 
5 per cent. Cum. Brat 500,00 5 we 12131515 1 
44 per cent. Deb. ‘Stock, Rod. % IAE uo — 9659 
Milwaukee Klectric Rail and Light. xm cent. yr Cuns, 
Mort Bonds, 1926, 1-5,500 and 7,001-8,000............ 91,000 .. 103-105 
Montreal Street Rail, Sterling 5 per cent. (Mort.) Deb., 
1908, 1-600 оооеоо ов осевоооевеовооее оосо оа оо оо осоо ов еоооое es 10*-105 
— — Sterling 44 per cent. Deb., 1922, 601-2,000 . 100 . 103-106 
New 00-7000. 6 per cent. t. Cum. Prel, 1-10,000 and 
yp Kr PITE 5 — | 
Oldbam, Ashton, and Hyde Tramway, Ordinary .......... 10 .. 12 : 
per cent. Cum. Pref. .......................... 10 . 83-9 
Perth Blec. Tramways (W.A.), 5 рег cent. 1 Mrt. Deb. 8k. ~ 100 . 102 106 
Petteries Көс гіс inary, 1-21 5.000 ........ „ Ж) osa 41 
5 per cent. Cum. Prel., 50,001 535,000............ l . 9/1615/6 
44 per cout. Deventure Stuck ................. . . . 100 883-101 
Electric Railways. 
Cent ral London, Ordinary **-099909909909005o00800900000029 090 оо aw 100 m 69 71 
„ — 5 96012 2 100 «шз 92-94 
deferred . „ 100 53.56 
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Amount Amount 
Name, paid, Last price, Name paid. Last price 
8 8 
Oit y and poun Говоов Попа MA Ordinary ........-. 127 40-42 Telephones. ә = 

—- 4 per свас. Depentare w,... 6.6666 104-107 National Telephone, Preferred .........................‚ 100 = 1С6-108 
—— 5 pur osnt Ea FFF 100 = 119-182 e e€999909*99090600003009009090900092099890 9.5 100 = 102 103 
— ae % % % % ¶ꝙ оо оо овоо оо га 109 за i ib сер сш Cum. First Ple... .. oo ce e roca 10 ar i 

% %% % % % % % %% „ „% „% „% %% % ое оа ео as — ==> Е Е ЖООГО РЕТ esed debe 0. е» 2 

Livecpool Overhead, Yers Pret. *e00609?0009000609820929€909 10 oe 10-104 5 Pi 5 e eee 5 oe -5$ 

— - Je tlaaey, L-30, eevee reve ruse seavesen etesees 10 as 44 ——— 54 per cent. Deb. Stock, Red, €0900606060580€0605090000€00 ов 100 oe S -£9 
555 1885 ee Dabeatures, Вей, 11,700. — 7 . 4 per cent. Deb, Stock, Re“ ll... . ꝗ 100 .. A rer 
adecground &lectrio R«ifways of London, 5 per cent. Oriental Teleph r . ... . ... . .. 1 215/47 

Profit-Sharing Secured Notes 5 — . 83-85 . Electro ош 


6percent.Cum Prei . 11 11 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic AUTOS for 3 or dinge ab Acoounts for past foar, 


Buding 1907, | 1906 


£ £ g g £g 
Aberdeen Corporation .......... Маг. 2)| 1.163 | 1,145 |+ 16| + 1,8714, 364| 85 May 31| 64,071 | 15,530,361 | 1,579,795 (0-98 1114 ,513 | 042 
Ayr Corporatſon „ 16 173 195 |- 2) — 8 8 „ 15 14,388 | 3, 316, 380 355,945 |1 y 


Baker Street aud Waterloo Ry. , 25| 2,220 | 1,618 T з +119 | = | — 


Birkenhead Corporation ......--| » 24| 934 91 à 841 | 5°63 35'53| March 31| 55,025 11,145,551 | 1,509,905 |118 |10-08 | 8,5280 6-03 
Birmingham Corporation .. » 16] 54414] — = _ | 2] 2 „ 31/ 17,135 | 4,709,798 | 366,526 | 8 [145 | 8,866 | — 
Blackburn Corporation ........| » 15] 929 | 818 | + 111) + $105 | 84 | 84 , 25| 48,875 | 8,061,720 | 986,953 | 1°35 [1189 | 8,086 | 7-44 
Blackpool Corporation „ 2! 42 332 ＋ 33| + 5,743 | 174 | 17 311 — ЕБ 2 = = = = 
Blackpool-Fleetwood Тгаша.....| , 25] 298 214 |- f 52] 16h] 164 | рео, 51 51,846 | 2,326,677 | 579,264 |328 1319 | — |2 
Bolton Corporation ............| o 21| 2 159 | 1,752 |+ 587 + 8,615 | ба 2 | Maroh 31| 95,766 | 20,205,196 | 2,161,130 115 [10-65 | 8,594 | 516 
BournemouthOorporation......| 20 1,30 | 1,350 |+ 20| + 9,803 |1741) 41! , 31 55,276 | 10,058,288 | 1,121,625 |1323 1185 | 5,296 |719 
Bradford Corporation ..........| „ 1%] 3,92 | 4001 |- 89 + 7,413 | 95 95 : 51/230,085 47,108,000 | 5,053,392 1178 |10827| 3,396 | — 
Brighton Corporation .......... » 21] 158 | 667 |+ ЭЦ — 1.555 94! 94| "'' 1 50,559 | 11,581,160 | 1152828 |106 [10-48 | 2,914) 8114 
Bristol Tramway Company... . » 24| 4,685 | 4,6% |+ 27 — 514 141 Doc. 31 289.799 | 46,312,373 | 6,127,135 — Me T = 
Baraley Corporation............| » 25 1,123 | 1,057 | + 71 — 4) | МагсЬ51 57,992 11, 092, 704 | 1,197,772 |131 |111 | 6,388 | 817 
Barton Corporation ............| » 2%] 24 297 T 7|- 560 | 8 8i ‚ 1 17,950 | 3,878,269 | 454,082 107 |921 | 8,068 | 676 
Cardiff Corporation ............| Z = = ES = 52°62 3246 „ 1118,09 | 24,134,363 | 2,770,089 | 1°12 | 9-78 | 5,788 |544 
Carlisle Tram ways Company.. » 23 148 149 |= 1) —- 193] 85| 85} Deo.31| 10,715 | 2,935,002 | 359,756 — |1714 — |618 
Central London Rallway........{ s» 25) 6,129 | 7,033 |= 933 - 718 | 6 | 6) „, 518847,588 44,875,547 | 1,881,214 | 1-86 [65-10 | 57,951 25:0 
City and South London Бажау. ., 24 2728 | 5 051 30 + 435 | ó 5 Es. ham 


= is ES = = 
Colchester Corporation ........| » 20 168 162 T 6| — 8 8 | March 51| 10,588 


2,457,553 | 320,78 | 97 | 747 | 1,401 | 612 
Cork I. T. and L. Company ....| , 21 448 476 |- 23| — 239 | 15; 15 Dec. 31| 24,895 | 5,814,37 101 | 604 
Darwen Corporation . ., 22 2336 27 |+ 3 + 519 | 7728 Marong — — ‚814,516 682,256 bale eat 


Dover Corporation.............. » 9 179 183 


n » 31| 11,250 | 2,853,200 4,343 "94 | 9°49 | 2,500 | — 
Dahlin and Lucan Blectric By. .| » 2? 101 97 |+ 3 d = ^! 63| 6?| рес. 5:! 6.358 402.511 110.7506 3°79 |13°78 942 | 7-23 
Dablin C. ..................| os 22 4.997 | 4,593 | + + 237 483 8; „ 51/267,489 | 50,050,949 | 7,077,372 |1-28 | 9 07 | 5,691 |5t5 
Dandee City Tramways .. , 20| 1,018 9v |+ ALL] + 6,716 | 22 | 21 May 15| 50,15% | 13,086,39^ 911 906 116 | 2,180 742 
Ext Ham Corporation..........| » 25 811 160 |+ LL) r 52: | 14 | 14 | March 1| 36,652 | 13,689,658 1365. 816 „64 [10-18 | 2,994 | 679 
Glasgow Oorporation............| ss 16 | 16,411 | 15056 | e1,:55| 155.044] 79, | 79. May 51|756,480 |195,767,519 |17,945,595 — [1012 Z T 
Gloncester O wooratlon ....... » 20 25! 225 T 93|- 655 | 15 | 15 Магоһ 51 4 902, 553, . 999: | 5 :# 
g N: Picoatiliy, sn В Brompton. „ 23 3,835 — = = E E 150098 „жт 665,596 = ome pM Ке 

(ат Coeporation ........ es m p E" 7 „ 3174, 019 17,849,642 | 1,540,707 — |11°53 | 8,085 

Haddersfield Corporation ...... „ 23 1.471 | 1,275 |+ 196| + 6,575 | 35 | 35 „ 51| 69,958 | 12,838,150 1.666.852 1:24 21 1,923 | — 
Hall Corporation «| o 73 2.355 | 2179 | 175 + 5,276 | 26 | 26 51|112,651 | 27,102,921 0,698 |1 2| — |- 
(tord Corporation..............| — i = = = 104 | 10) i l^ = = 1 = iin = — 
Ilkeston Corporation. 2 6 „ 957 20 12⁴ 116 + 8 + 678 9 9 — — — — = D ond — n 
KirkcaldyCorporation..........| — ES = 5 Е 74 | 74| Mayl5 11,586 | 3,626,652 | 419,800 | -737 |662 | 1,480 |5 
Lancashire United Tramways ..| ,, 29 11:2 8% 273| + 2855 | 37 37 — 


Leeds Corporation ..........-...| » 16| 59:2 | 5541 411| +14665 | B9, | 89, Merch 25288, 233 | 64,223,666 | 7,121,088. |1:10 [1002 | 5,561 | — 
Leicester Corporation ..........| » 25| 2092 | 2,041 43 ii 42 | 43 Dec. 51 26,011 | 12,039,252 1.228 507 |1 979| — 


T 
T 
+ 
LiverpoolCorporation..........| » 16 10.498 | 10,140 | + 258 + 1.349 | 104 | 104 
Liverpool Overhead Railway ....| 21 1.371 | 150 |+ 48% 
+1 
+ 


London County Council.. 5. 9 27,751 | 15,087 
LowestoftCorporation ..........|Feb. 23 132 108 


„ 31/547,626 (116,642,663 1216,89 | — | — | — — 
11) — 1981 665| 665| June 30) 81,502 | 11,171,865 | 1094875 | — — |- 


2% +563,747 | 98 | 93 = — — = EL Ку 
2 — 6 | 6 | Sept. 30| 14,511 | 5,128,867 | 359,435 |108 | 9-68 | 2,638 | 648 


Maidstone Corporation ........| — — = ге = 2 2 | Магсһ 351 4,740 850,121 112,227 | 1°33 10:33 | 8,570 | — 
Manchester Corporation ........ Маг, 23 | 13.652 | 12,352 | +1.22)| +48,699 | 149 | 149 ў , 69. 
Metropolitan District Railway. , 2!| 7,779 | 8,052 — 273| — 2251 | 24 | 24 — 510651, ,906 126,900,87 16, 185, 124 |1 19 10.75 4,299 z 
Metropolitan Railway .. ..| » 24 11.411 15.750 | -2,553| —20,874 | 74 74 = = = 3 e" — 
Nelson Corporation ............ » 25 127 122: |+ 5 + 463 21 22 4 310 6. 759 1.972.647 сос SUN 2 E = 
Newoastle-on-Tyne Corporation. , 25 5,966 | 5,692 | + 274| 415,239 | 50 50 iE 31 197. 849 43069934 4, 328.153 i = i m 3487 т 


Newport [Mon.) Corporation.. „ 16] 575 | 557 |+ 19 + 1.935 | 151 154 , 31 30,356 | 7,252535 | 783435 | — 928 — 64 
Oldham Corporation ............ = = - = Ei $81] 3 25 65,553 | 13,466,245 | 1,604,740 |1:16 1045 | 1, et 
Portsmouth Corporation........| „ 25 1,612 | 1,282 | + 52)| 4. 72) | 28 284 „ 31 Р Е — 
Reading Corporation .. » 7 535 59|- 85 + 315) 34 sg] „, 31 15,648.38 | 197499 |117 nes| — |7 
Rochdale Corporation .......... — = = 2 — 2129 21 23 , 51 14,881 | 2,837,110 | 386,547 | 1-24 |924 | 1,108 | 7% 
Rotherham Corporation ........| — — — = = 94 94 „ $1, 23,569 | 5,251,478 593,054 |107 | 9-55 | 3,619 | 7% 
Salford Corporation ............| o» 18 4,238 | 4,166 |+ 72 | + 6,031 | 708 | 703 „ 521.1 5 = — 
Scarborough Tramways co ES — — -= = 44 44 E. | кй $0,208,000 4,885,680 188 1089 = = 
Sheffield Corporation ..........| s 21 5,487 | 4,685 | + 802) 419,624 | 357 353 25 240,565 | 63,952,285 | 6,049 899 90319 6477 
Southampton Corporation.. . Feb. 6 110 392 — 82 == 18 1 8 51) 49,365 9,294,771 1, 108,569 | 1°87 Moz nS T8 
foutheud-on-8ea Corporation....| Mar. 20 257 249 |+ 8 + 1,005 9 9 SS. M. eas E E _ : = 
Stockport Corporation ..........| — = = т = 25 | 25 „ 51) 39,550 | 6,766,031 | 1,027,73 — 923 — |4” 
Sunderland Corporation ........| „ 24| 1,35€ | 1,138 | + 160 + 3,775 | g0 20 „ 51 64,858 | 15,364,463 | 1,495,685 1004 1036 | — (Я 
Swindon Corporation .......... „ 20 152 171 — 19 — 44] 4 „ 31) 4957 | 1,315,757. | 102,751 |087 1168 | 17 
Wallasey U.D.O. cr a ы 25| 85|] 063 | + 1% +217) 11185 U-85| „, з 39,768 | 7,412,881 | 778.861 180 11-94 | na | 75 
Warrington Corporation —— = — — = — 9 9 1 51, 17,057 | 4,418,225 405,565 — | 9:86 iet 6°33 
West Ham Corporation — 22425 21 2,199 1.975 |+ 225 +19,521 147 14:7 A 31 — 15 775,748 1.957 165 == СЕ Dos ə 
Wolverhampton Corporation ....| „ 20 779 750 |+ 29 T 1,721 | 20 20 „ 31 41,90 8, 47,066 '850 558 )0-583| 2,062 


© Iucluding steam trains {And “8 mil of interlacing rack a Train mile, b Per mile of single teack, A Half-year Эше k Double t 


—— Й — — 


again, and, if all appear to be in order, next look to return 
feeders to see if coupled to rails at points where traffic is 
heaviest, and that they are of sufficient cross-section, and, 
if found insuthcient, they must either be reinforced or a 
negative booster installed. 

The advantages of the negative booster аге: (а) economy 
of copper in return feeders due to their being worked at 
higher current density, as current will prefer to return riú 
these cables, although of higher resistanee than the rails 
due to back E. M. F. being impressed on rails by the 
booster ; (^) we can keep well within the Board of Trade's 
prescribed seven volta maximum drop in any length of rail, 
and so prevent great diflerence of potential between track 
and neighbouring pipes. On reference to Fig. 5 the above 
will be seen.—A. T. 

“Answer to No. 948 (awarded 5s.).—In every traction 
system where the rail is used as an uninsulated return, a 
certain percentage of the return current will tind its way 
hack to the generator by leaking through the earth. By 
supposing the rail and earth to constitute two resistances 
in parallel, it will be evident that, in order to minimise the 
earth current, the resistance offered by the rail should have 
as low a value as possible. The necessity for limiting the 
value of this earth leakage current is due to the destructive 
effect it produces on gas and water pipes through elec- 
trolytic action, and the object of that part of the Board of 
Trade regulation quoted in Question 948 is to keep down 
this etfect within safe limits. As the E. M. F. of a Leclanché 
cell may be taken as approximately 14 volts, Rule 6 
practically stipulates that where the potential of the rail 
is above or + to any pipe in the vicinity the potential 
difference between them shall not exceed 4:5 volts, and, 
farther, that where the pressure of the rail is less than that 
of the pipe—t.e., — to it—the potential difference shall not 
he more than 1:5 volts. 

"ince we are considering the rail as a resistance, any 
water or gas main running parallel to it will form a con- 
venient "shunt" for more or less of the return current, 
and the potential of the pipe at the point where the 
current entered would be relatively — to the rail, and the 
maximum *drop" allowed here by Rule 6 would be 
45 volts—i.e, the E.M.F. of three Leclanché cells in 
series. The conditions will be reversed at the other end, 
for here the pipe will be + and the rail -. The reason 
why а greater potential difference is allowed in the first 
than in the second case is due to the fact that the pipe is 
"eaten away " at the point where the current leaves it in 
the aame manner as the anode pole of an electrolytic cell. 
The corrosion, however, depends as much on the nature of 
the surrounding soil as on the strength of the current 
Howing. Given in their order of destructiveness (1) 
chlorides, (2) nitrates, (3) sulphates, are the principal 
corrosive salts met with, and quite a small current is in 
many cases sufficient to produce serious effects. 

In constructing a new track it is of the greatest import- 
ance that a satisfactory type of rail bond be used, and that 
the work be very carefully carried out, so that when com- 
pleted the resistance of a length of bonded track shall 
approach as near as possible that of an equivalent length of 
continuous rail. By employing the plastic bond or by 
welding the rails together these conditions may be fulfilled, 
and the total resistance of the rail return will be given by 


LJ х ], 
» Sx2' 

where p - specitic resistance of the steel per cubic foot ; 
[, = length of track expressed in feet; S = sectional area 
of rail in square feet. These factors are determined more 
bv mechanical than electrical considerations; as a general 
rule. the softer the steel the higher will be the conductivity. 
It ig, however, essential that a hard steel be used, in view 
of the wear and tear to which it will be subjected. As the 
resiatance 1s constant, when the line is working the “drop” 
will vary with the load, and if it is found that the Board of 
Trade regulations are being exceeded, steps must be taken 
to reduce it as soon as possible. 

There are two methods by which this may be done, either 
by laviug down track feeders or by installing a negative 
hooster. The first method, which consists of connecting 
the rail at various points to jthe — bus bar by means 
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of heavy cables, is very rarely used, as the excessive cross- 
section of the copper that would be required to afford any 
appreciable relief to the rail renders the cost prohibitive. 
The negative booster is the method generally employed, 
and it consists of what is practically a low-voltage 
separately excited generator, driven at a constant speed 
either by means of a shunt motor or directly connected to 
the main generator or rotary converter, as the case may be. 


е 
EARTH 


The connections are shown in the diagram. It will be seem 
that the booster field coils are connected in series with the 
section to be “boosted” and the armature between the 
- "bus bar and the point of maximum drop. To illus- 
trate the working, we will imagine the potential of the 
rail at point P to be + 10 volts relatively to earth. It 
will be evident that if we can apply an E. M. F. of- 10 volts 
at this point, the potential will be reduced to zero. This can 
be done by adjusting the field-maynet shunts shown in the 
sketch until we get the required potential difference 
across the armatureterminals. Both ends of the rail will 
now be at earth potential. Once adjusted, and provided 
the excitation of the field maguets is under saturation 
point, the regulation will be seen to be automatic, since the 
excitation will vary in proportion to the load.—J. V. P. 


Answer to No. 948 (awarded 5s.).—In localities where 
electric traction is in vogue, using an uniusulated return, 
a certain amount of the return current always finds its iei 
to the power-house through other conductors than the rail, 
such as gas and water pipes. In the presence of moisture 
electrolytic action will take place where the current enters 
or leaves such underground works, and if this stray current 
is not kept within safe limits considerable damage may be 
done to these pipes. To keep the earth currents within 
the specified limits, the rail return must be of such a con- 
ductivity, or else assisted by paths in the form of negative 


POWERHOUSE 


feeder cables, that the rise of voltage of the rail above the 
surrounding earth shall not exceed that of three Leclanché 
cells in series. It is well known that the anode in am 
electrolytic cell becomes used up. Now, if current flows 
from the rail to a pipe, the rail is the anode, and will con- 
sequently become damaged ; but if the current flows from 
the pipe to the rail, the pipe, being the anode, will become 
used up, the time taken for its total destruction depending 
on the current strength. This point is considered in Rule 6, 
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as the voltage between a pipe and rail must not be more 
than that of one Leclanché cell whereas the voltage 
between rail and pipe may equal three such cells. It will 
be evident that the rule is framed to protect the under- 
ground works of other owners from the harmful effects of 
electrolysis. 

Reference to the sketch will make it clear under what 
conditions the rail may be positive to earth and vice versá. 
The full linc represents a tramway route, and the dotted 
line a large gas-main, the cross being the powerstation. It 
is quite feasible that some of the return current will be 
shunted along the gas-main at times of heavy traffic, and 
at the point marked A the rail will be positive to earth, 
and at point marked B the pipe will be positive to the 
rail. Of course, the town will be covered by a network of 
gas and water pipes, so that the path taken by the stray 
current will be a devious one. 

To avoid electrolysis, pipes may be bonded to the track 
at points of different potential, providing the owners’ 
consent is obtained, and that the joints in such pipes are 
good electrically, but the only way to avoid stray currents 
is to have negative feeders at propor points of the rail, 
and use negative boosters on the rail feeders at peak 
loads, or such times as it is found necessary.—E. J. А. 


Question No, 049. —We have in our engine-room three gauge glasses, 
3ft. gin. long, to show the water-level of three feed tanks the other 
side of the wall. These glasses if taken down to be cleaned, no 
matter how carefully, invariably crack shortly afterwards—they 
have been observed to crack, after cleaning, while lying on the 
table; but usually they go after being back in position for a few 
hours—in one or two extreme cases they have gone a week before 
cracking. The temperature of two tanks is about atmospheric 
and the third one about 80deg. F. Explain the cause of this 
phenomenon. 


Answer to No. 949 (awarded 7s. 6d. ).—The cracking of 
the gauge glass is due to the balance or equilibrium of the 
molecular stresses existing in the glass having been upset. 
Most probably the upset has been caused by a scratch. 
Sometimes it is caused by local heating produced by the 
friction in cleaning, or it may be by vibration set up by 
the friction. The glass before cracking is in a state of 
balanced tension. The amount or degree of tension existing 
varies with the chemical composition of the glass; it also 
varies with the heat treatment, or, in other words, with 
the method of cooling or annealing which the glass received 
after being made into tubes. Some glass is in such a 
delicate condition of unstable equilibrium, or the molecular 
stresses are so delicately balanced, that even a microscopic 
scratch is sufficient to cause a weakening of some of the 
stresses which are now overbalanced by opposing stresses, 
and the scratch begins to develop into a crack. The develop- 
ment may be rapid or it may be slow—say may take a week 
to develop—but eventually the moment arrives when one 
group of stresses preponderate to such an extent that the 
glass gocs or cracks visiblv, but the struggle has been 
going on ever since the glass was scratched. 

It is a well-known fact that most dust contains grit 
capable of scratching glass, and, quite apart from cleaning 
the glass, it would probably be difficult to take it out and 
replace without getting a scratch which would prove fatal. 
The glasses could probably be cleaned in position. If the 
fittings are ordinary ones, there will probably be a screw 
plug at each end in line with the axis of the glass. If 
these plugs be taken out, a string can be got through; if 
there be any difficulty, a copper wire may be pushed through 
first, and the string be then drawn through. А piece of 
clean cotton wool should be tied to the string, leaving 
ample length of string on each side. The quantity of wool 
ought to be such as will fit the tube without being unduly 
tight. The dirt on the gauge glass is probably a mixture 
of carbonate of lime, carbonate of iron, and some organic 
matter. Dilute hydrochloric acid dissolves these carbonates. 
The wool should be moistened with this dilute acid, and 
then be drawn by the string through the tube. As the 
string projects from both ends of the glass, the “swab ” of 
wool may be drawn to and fro. The use of acid will quickly 
dissolve the dirt, and lessen the risk of scratching by 
shortening the operation. If it be impossible to work with 
a string, then a copper rod, with cotton wool fastened to 
one end, may be used. Copper is used because it has been 
found to be the least harmful. Excess of acid should be 
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avoided, and after the acid has done its work the glass 


must be well washed out, as any free acid would combine 


with the metal with which it came in contact, and to that 
extent would corrode it. This caution is given for the 
benefit of those inexperienced in the use of acids. There 
need be no fear of injury, unless the acid is used largely 
in excess. 

The cracking of the glass from local heating, or from 
vibration, may be avoided by seeing that the cleaning 
material is not too tight a fit in the tube. Finally, 
e v gauge glasses are touched, the longer they last.— 

. P. S. 


Answer to No. 9.9 (awarded Js. 6¼.).—“ R. J. R.“ omits 
what appears to be a very important point in describing 
his trouble with the gauge glasses—viz., the method of 
cleaning more especially as the trouble appears to be due 
in some way or other to the cleaning operation. Now, as 
tho deposit left on the inner side of the tube is usually 
somewhat troublesome to remove, probably “R. J. R.” 
uses а little sand or similar agent, with the result that the 
glass is scratched, perhaps not very deeply, but sufficient 
under certain conditions to cause a crack to develop. Such 
a scratch would seidom have any effect on a flat or even a 
curved pieco of glass, because expansion and contraction 
due to unequal changes in temperature, would not, under 
ordinary conditions, tend to set up serious stresses, pro- 
vided that the ends were free ; but when in the form of & 
tube any difference of temperature between the inside and 
outside has the effect of setting up stresses which in the 
ordinary way have no effect, as the natural elasticity of 
the glass is sufficient to withstand the stress so set up, but 
if scratches are present, these stresses are almost sure to 
make the scratches develop into cracks. 


Frc. 1. 


Fig. 1 will make the above reasoning quite clear. The 
full lines represent the cross-section of a glass tube, and 
assuming a normal temperature throughout and no stresses 
existing, imagine the shaded portion cut away. Now, if 
the temperature of the inside surface of the tube is raised 
above normal the tube will take up a position indicated by 
the dotted line, and if cooled below normal that indicated 
by the chain line, so that it will be seen that if such move- 
ments are prevented stresses must be set up. 


| А 
— "——À 
| Fic. 2. 


As an illustration of the stresses which do exist in glass 
tubes the following may be of interest. I once had by me 
an old barometer tube of the form shown in Fig. 2, which I 
wished to clean, and finding that I could not do so satisfac- 
torily from the end А, I pierced a hole in end B, as the glass 
was quite thin on the extreme end. The result was, however, 
that a moment or two after doing so a crack started and 
went down the tube, and finally completely round, about 
an inch from the end, and a moment later it went further 
down, and another inch or so dropped off, and finally a 
third piece dropped off, the three pieces amounting to 
about 44in. to 5in.—T. 


[Other replies to Question No. 949 will be given in our 
next issue.—Ep. E. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS 
PRACTICAL MEN. 


If thou hast kaowledge, let others light their candle at it. 


BY 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
1^4) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 

QUESTIONS 
958. Two 60-h. p: 400- volt, six-pole shunt motors are coupled direct on 
to one shaft of a machine. The motors are also connected elec- 
trically in parallel. Speed variation of from 480 r.p.m. to 
600 r.p.m. is obtained by shunt control. They run satisfactorily 
with equal currents on ammeters inserted in each armuture 
cirvuit up to a speed of about 550 r. p. m.; with further insertion of 
resistance in shunts to increase speeds the motors become unstable, 
and one or the other ammeter creeps up while the other falls 
back to zero, all the load then being on one motor. Shifting of 
the brushes forward, on, or behind the no-load neutral position 
does not help matters much. Can anyone suggest a remedy 


without going to the expense of compounding the windings of 
field '—H. F. P. d à а 


959. Describe with sketches some arrangement of interlocking double- 
pole circuit breaker with equaliser switch so that it is impossible 
to close circuit breaker with equaliser out, and to open equaliser 
with circuit breaker in. —K. V. B. 


ANSWERS. 


Question Хо. 919. —We have in our engine-room three gauge glasses, 
Sft. Nin. long, to show the water-level of three feed tanks the other 
side of the wall. These glasses if taken down to be cleaned, no 
matter how carefully, invariably crack shortly afterwards—they 
have been observed to crack, after cleaning, while lying on the 
table: but usually they go after being back in position for a few 
hours—in one or two extreme cases they have gone a week before 
cracking. The temperature of two tanks is about atmospheric 
and the third one about 80deg. F. Explain the cause of this 
phenomenon. 


Answer to No. 949 (awarded 5s.).—“R. J. A.“ has 
experienced the usual phenomena, not only with low but 
high pressure gauge glasses. It is almost invariably 
found that boiler glasses taken out and cleaned crack in an 
exactly similar manner to that detailed, and even special 
glasses are not immune. It would seem that the following 
takes place: А new gauge glass is carefully annealed after 
manufacture, and is delivered by the makers, consequently, 
so that the inner and outer surfaces are practically in a 
condition of equal strain. The glass is fixed in position 
and gradually warmed up, so that the two surfaces are 
heated almost equally, and in this case no fracture resulta. 
If the glass be taken out and cleaned, the outer surface is 
cooled more quickly than the inner—especially if the glass 
be laid down on metal, or in an exposed place—and, con- 
sequently, unequal strain results in the two surfaces. 
Thus the inner layer is, so to speak, longer than the 
outer, and a resultant strain tending to break the glass 
is set up. It may then be that the fracture takes 
place soon, whilst even the glass is lying on the table, or it 
may be that the strain is not enough to break the glass 
until a further strain is set up on re-erection. For, as the 
glass is warmed up again, the inside heats the more quickly 
and expands more than the outside, either because of the 
hot water inside or the cold air outeide, or both together. 
The further strain in the satne direction as that experienced 
above may, then, be enough to fracture the glass. In 
support of this, it is well known that in boiler gauges 
(working) a draught of cold air or water on the outside 
will fracture all but special composite tubes, and this is due 
to the sudden cooling of the outside and consequent con- 


as appeared. The replies should deal 
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traction. The only remedy would seem to be the 
re-annealing of the tube immediately on cleaning, or even 
before cleaning, but it is doubtful if this were worth the 
necessary trouble and expense.— S. E. T. 


Answer to No. 949 (awarded 5s. ).— It is by no means an 
unusual thing for gauge glasses to break after being cleaned 
and réplaced, but there may be several causes responsible 
for the fracture. Suppose that there is no deterioration of 
the glass beyond being dirty, and that it has been taken 
out, cleaned, and put back again. It may easily happen 
that the packing in the glands is badly distributed ; there- 
fore, the glass will be under a stress when the glands are 
tightened down, such stress developing into a strain on 
very slight provocation. The packing round gauge glasses 
should be very carefully arranged and judgment exercised 
when screwing down the glands. For boilers the usual 
practice is to have the steam end rather slacker than the 
water end. There may, however, be some deterioration of 
the glass, making it more susceptible to fracture. Alkaline 
matter in some glasses may be so dissolved as to leave the 
surface of the glass in a more or less reeded condition. 
This grooving, or roughness, may easily start a flaw during 
the time the glass is being cleaned or placed back in 
position. Although when in use nothing appeared to be 
the matter with the glass, it may have lost much of its 
original strength by deterioration, or what is sometimes 
called ageing. It is also common experience that if a glass 
will stand a few days it will, bar accidents, last a long time. 
When being cleaned the glasses may be subjected to rough 
treatment ; for instance, to clean a glass in hot water and 
then lay it down on cold metal would be very likely to 
spoil the chances of the glass having a long life. When 
fixing a glass, care should be taken that it has end. play, and 
that the packing is not too tightly screwed up. India- 
rubber rings make а good packing, as they give a steam- 
tight joint without undue pressure.—M. M. 


Question No. 950, While taking starting current on a three-phase, 
220-volt, 50 ~, six-terminal induction motor with squirrel- cage 
rotor. intermittent sparking was noticed to take рае across tlie 
air-gap. All three phases were found to be balanced when 
machine was running light, and also when load was on, 
but when starting current and static inipedance were taken, 
one phase current was found to be higher than the other 
two by about two amperes, the impedance power factor being 
rather high. How can this be explained, and why should 
sparking occur’ It may be stated that machine successfully 
withstood the high-petential test without any sigus of sparking 
or breakdown. 

Answer to No. 9.0 (awarded 7s. 6d.).—The trouble 
mentioned in the above question appears, on the face of it, 
to be a rather complex and peculiar matter, but I really 
think it can be traced to a very simple reason indeed. The 
misleading part of the trouble is that apparently sparking 
takes place between stator and rotor, whereas it is actually 
confined to the surface of the rotor alone, and, as far as 
the sparking alone is concerned, has nothing at all to do 
with the stator, but the air-gap in an induction motor of 
the size mentioned being very small, it would be difficult 
to see that such was the case. Secing that when running 
light or on load no sparking occurred, but only when start- 
ing current was being taken (which would be done by 
holding the rotor from turning and reading the stator 
current when rated voltage was applied), it is obvious that 
the sparking is in some way due to a heavy current circu- 
lating in the rotor. 

Now, an induction motor with a squirrel-cage rotor 
which is prevented from turning is practically a transformer 
with a secondary winding consisting of a few heavy turns 
shorted. Then, supposing that there was a poor connection 
in the secondary, which in this case is the rotor, then when 
full volts were applied to the primary a large current would 
tend to circulate in the secondary, but tbe poor connection 
preventing this, the voltage would rise and sparking take 
place. This, then, is what presumably took place in the 
motor under consideration, the poor connections being most 
likely where the ends of the rotor bars are fastened to the 
outer short-circuiting rings, and as in small motors of this 
type the usual practice 1s to finish off the connections with 
solder, it is most probable that the imperfect connections 
were due to imperfect soldering. What bears out this 
theory is that the power factor was found to be high when 
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Static impedance was taken, which would be the natural 
outcome of having a resistance in the rotor. Such a 
resistance inserted in a circuit having.a low normal resist- 
ance and high inductance would bring down the time 
constant in accordance with the standard formula that 
states that 


inductance 
resistance 


The result of this would be that the rotor current would 
be brought more into phase with the rotor E.M.F., and 
consequently the demagnetising effect on the stator due to 
a heavy current flowing in a rotor of large time constant 
would not be present to so great a degree. This, then, 
accounts for the high power factor, as the magnetising 
component of current in the stator would be a smaller 
percentage of the total, with the resistance being in the 
rotor, than if it was not present, or, in other words, the 
fact that the power factor has been improved in the rotor, 
also means that it has been improved in the stator to a 
corresponding degree, to keep the balance level. Also as 
one phase current is higher than the other two, it is safe to 
reason that the part of the rotor having bad end connec- 
tions is confined to a portion of the whole, which extends 
over a length of the stator periphery in which there are 
coils of two phases, but not of the third.—C. H. Rysy. 


Answer to No. 950 (awarded б. ).—In induction motors of 
small size it is usual to short-circuit the bars of squirrel-cage 
rotors by means of end plates made of copper, and stamped out 
of the sheet with the same dies as are used for stamping out 
the iron punchings. The number and dimensions of the 
slots also coincide with those in the iron punchings, the 
slots being circular in shape, as round bars are invariably 
used in the rotors of small machines. In order to get 
sufficient current-carrying capacity in the joints between 
the rotor bars and the end plates, as the latter are neces- 
sarily thin to permit of punching, several plates must be 
put on each end, say any number from three to six. After 
the punchings, both iron and copper, have been assembled 
on the shaft, the bars are put in and riveted in position, 
the outer edge of the slots on the outside plates bein 
countersunk for this purpose. This, however, of itself wil 
not give a very good electrical connection between the bars 
and the end plates, and to get over this difficulty it is the 
common practice to run solder into all the joints. Great 
care has to be taken that really good contact is made 
between the bars and end plates, as otherwise the result 
will tend to be the same as if the motor were provided 
with a high-resistance rotor, giving a comparatively large 
slip, with consequently large C? Diae in the rotor, and 
low efficiency. 

From the nature of the trouble experienced in the case 
in point, it would appear that the bars had neither been 
properly riveted nor soldered. Either one or more were 
loose in the end plates, and although it is stated that the 
sparks passed from rotor to stator, it is more likely that 
they were simply caused by defective joints, the bars 
making and breaking contact in the end plates. As the 
air-gap of such a machine would be very small, it would 
be difficult to discern whether the sparks came from 
the stator or rotor. The foregoing explanation of the 
trouble would seem to fall in with the conditions as 
specified. Considering, first, the power factor at starting, 
this is stated to be high—a result which would be brought 
about by the fact that the rotor resistance was high, and, 
therefore, the loss in watts great, necessitating a com- 
paratively large component of energy current. Secondly, 
the current in one phase was higher than that in the other 
two at starting. This means that the impedance per phase 
was not equal in the three phases, and could be accounted 
for by assuming that the faulty bars did not at the same 
time affect all phases equally. An easy way to prove this 
would have been to turn the rotor slowly round and 
observe whether different phases became unbalanced in 
turn. Thirdly, the light-running and load currents wave 
balanced in the three phases. As the faulty bars would 
affect all phases equally under these conditions, naturally 
the currents would be balanced. Fourthly, as regards the 
high potential test. This, of course, would not cause 
sparking if the trouble was due to loose bars. Нм. 


Time constant = 
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Answer to No. 950 (awarded 5s.).—The phenomenon 
mentioned by ** A. T. K.” was due to a bad connection in 
the squirrel-cage rotor winding, some of the ends of which 
were not properly sweated to the short-circuiting ring. 
Under these circumstances the current sparked across to 
the face of the stator core and back again in preference to 
passing through the bad connection. When the bars were 
resweated at the defective points, the trouble was imme- 
diately overcome. The fact that the motor withstood the 
high-voltage flashing test has no bearing on the matter, as 
the stator only is flashed, the rotor conductors on these 
small machines being lightly insulated, or in some cases 
uninsulated. The fact that one phase was found to give a 
different reading of current when taking starting current 
and impedance tests bears out the explanation n above, 
as the rotor being stationary and the fault only local, one 
phase only was affected. If the core had been slowly 
revolved, the three phases would have been equally atfected 
in turn. When the motor was running light or under load, 
the phase would not be observed to be out of balance due 

to the rapid rotation of the fault. —R. 

Question No. 951.—Give a full description, with a sketch of the 
construction, of a modern type of synchroscope, explaining its 
principle and action in operation. 

Best Answer to №. 951 (awarded 10s. ).—Synchronising 
devices have received considerable attention during the 
past few years, and at the present day several mechanical 
indicators are on the market, which show at a glance the 
phase relations of the alternators to be switched into 
parallel. The risk of a bad “ throw in," and the consequent 
damage to a large machine, is, therefore, entirely avoided. 


— 


m 


The construction of а synchroscope, or mechanical syn- 
chronism indicator, is shown in Figs. 1 and 2, the former 
being a part front elevation and the latter a sectional view. 
The interior of the instrument contains a miniaturealternate- 
current motor, with a wound rotor and slip-rings. The 
stator is built up of thin sheet-iron punchings, and in 
Figs. 1, 2, and 3 is of bipolar design, the punchings being 
of the form shown in Fig. 1. The rotor is also built up of 
thin sheet-iron punchings, assembled on a shaft with three 


sliprings, S R. This shaft is carried in suitable bearings, 


B, and at one end is fixed a pointer, P, and a shutter, S. 
The winding on the rotor is of the two-phase variety, and 
consists of two coils, À and B, at right angles to each 
other, as shown in Figs. 1 and 3. Опе end of each coil is 
connected to the two outside slip-rings, the other ends 
being joined together at e and connected to the middle 
slip-ring (see Fig. 5). The slip-rings are connected to the 
instrument terminals through a phase-splitting device, con- 
sisting of a non-inductive resistance, R, connected in 
phase 1 (А), and a reactance coil, L, in phase 2 (B), the 
common junction between the resistance and reactance 
being connected to one terminal, while the other terminal 
is connected to the middle slip-ring. 

The instrument is connected up to the circuits in the 
manner indicated by Fig. 5, the field coils being joined in 
series and excited from the secondary of a potential trans- 
former (in the case of high voltage), the primary of which 
is joined across the main bus bars (see Fig. 4). The rotor 
circuit is similarly connected to the incoming machine. 
Consider that the frequency of the stator and rotor currents 
are equal. The current in coil B (Fig. 3) is in phase with 
the machine E.M.F., while that in coil A lags approximately 
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NOTES. 

Gas and Electric Lighting Costs. Among the 
wili charges made against the management of tho Bristol 
Corporation electricity undertaking by a body of ratepayers 
(many of which are repeated in a memorial presented to the 
Corporation by the Bristol Ratepayers’ Non-Political Associa- 
tion) is a statement “that many thousands a vear could 
be saved if gas were substituted.” This statement is 
entirely knocked on the head by the figures given by the 
Electricity Committee in a report in reply to the memorial. 
The comparative table of gas and electric lighting, as given 
below, shows that with the old form of arc lamp eight 
times the number of candle-power can be obtained at the 
same cost as with the old form of gas burner, and with the 
new flame arc lamp three times the candle-power can be 
obtained at the same cost as with the best form of incan- 
descent burner now used for public lighting. 


mE Cost Cost per C. P. 
m Nominal Annual per per annum on 
С.Р. cost. lamp anaverage user 
| per hour. of 3,675hours. 
Gas, ondinary flat- £ s. d. d. d. 
tlame burner 154 2 8114 158 37:46 
taas, incandescent 75 .. 2 5 9i 48 ... 7:25 — 
Gas, incandescent 150 .. 310 64 228 5:58 
Бесті are lamps, f 1.000. . . 13 9 34 ':814 . 2:99 
ordinary type 2,000 19 6 4) 1:565 . 2:87 
Eiectric are lamps, 
Name type... 1, .12 9 3h... 753 1:85 


Thus it will be seen that a 1,500-c.p. flame arc lamp costs 
just id. per hour, and for the same cost the following 
candle-power may be provided by gas: 74 nominal candle- 
power with flatflame burners, 382 nominal candle-power 
with single incandescent burners, 496 nominal candle-power 
with double incandescent burners. The 1,000-c.p. ordinary 
arc lamp costs approximately ,°,d. per hour, and for the 
same cost the following may be provided by gas: 80 c. p. 
with flat flame burners, 413 c.p. with single incandescent 
gas burners, 536 c.p. with double incandescent gas burners. 
lhe charges in each case include the cost of the gas or 
electricity delivered at the post base and all charges for 
labour and materials, attendance, and repairs. 


Lighting Tests.— Many of the statements that appear 
in the local daily papers relative to the cost of gas and 
electricity for lighting present such a false comparison of 
the figures, that they are really best left to be answered 
by their own absurdity. For it would be unduly exaggerat- 
ing the importance of certain inspired oracles to tako their 
observations seriously, and to attempt to meet them whenever 
these appear. Nevertheless, statements that do not convey 
the actual truth are во rapid in their circulation, and may 
be apt to create an erroneous impression on some minds, 
that the difficult task of trying to overtake them is at times 
worth attempting. The other day a Wolverhampton paper 
set out, under bold headlines, certain startling details as to 
lighting tests carried out at the new Sunbeam Motor Works at 
Blakenhall. To quote from a cutting which a correspondent 
has sent us, the paper stated: An extensive area requires 
illumination, and the lighting contract is a large one. The 
Corporation electricity department said they could supply 
the cheaper illuminant, and the Wolverhampton Gas Com- 
pany contended that the economical advantage lay with 
them. In order to decide the question, what might be 
described as a lighting competition was held in the show- 
room of the works. Two 500-c.p. electric arc lamps were 
set burning for 60 hours against two 300-c.p. incandescent 
каз lamps. The result was decidedly in favour of gas, the 
respective cost being: electric light, 14s. 9d.; gas, 4s." 
We made inquiries into the matter, and find the lamps 
were run for a certain time as stated, but no test worthy 
uf the паше was taken, inasmuch as the electricity depart- 


ment has absolutely no record of the respective hours of 
burning, of the quantity of gas consumed, the price of the 
gas or the candle-power of the gas lamps. The discrepancy 
in price may be accounted for by the fact that the elec- 
trical energy consumed was inadvertently charged for at 
5d. per unit, which is the maximum price charged for 
temporary lighting, whereas the price which should have 
been charged is 1d. per unit, as all consumers of motive 
power are entitled to use current for lighting purposes up 
to 10 per cent. of their power consumption at power rates, 
If, therefore, the rate of 1d. per unit be substituted for the 
5d., the cost per candle-power per hour leaves the gas 
company very little to boast about. Mr. Shawfield has 
been successful, however, in obtaining for the Corporation 
electricity department the order of the Sunbeam Company 
for the motive power in their new works, so that it is a 
matter of very small moment who has the lighting, as 
owing to its relatively short hours of use and poor load 
factor it is by no means a remunerative class of load. 


Steam Consumption at Grimsby.—When Mr. 
A. M. Taylor's paper on “ Central-Station Economics ” was 
read at the Birmingham Local Section, а curve showing 
the steam consumption at the Grimsby electricity works in 
1904 was given. Mr. W. A. Vignoles has now supple- 
mented this by records of tests made this year. These 
curves show the total water to the boilers and the total. 
steam condensed for variousloads. It will be seen that the 
plant is now more economical, this being due to a larger 
set having been installed, and vo electrically-driven con- 
densing plant being in use in place of the steam-driven. 
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The water pumped to the boilers at 640 kw. is 33lb. per 
kilowatt-hour, while the steam condensed is about 25-5lb. 
per kilowatt-hour. Mr. Vignoles has only drawn the curves 
between the points for which he has observations, but 
hopes to get tests during the course of the year through 
larger ranges of load. He has added the curve for tke 
Allen-Westinghouse set noted by Mr. Taylor. The above 
curves reached us too late for inclusion in the discussion on 
the paper. 

Publications Received.—The Journal of the Institu- 
tion of Electrical Engineers (vol. 38, No. 181) contains 
reprints of the papers communicated to the Institutiou 
during the earlier part of the current session. Among 
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these may be mentioned Dr. Glazebrook's presidential 
address, Prof. J. Epstein’s paper on “The Testing of 
Electric Machinery and of Materials for its Construction " 
(with discussion), and Mr. Н. G. Brown's paper on “ Тһе 
Track Circuit as Installed on Steam Railways.” We are 
glad to note that the local sections receive a fair share of 
attention in the Journal. The presidential addresses by 
Mr. К. A. Chattock, Mr. T. L. Miller, and Mr. J. L. Riseley 
at Birmingham, Manchester, and Newcastle respectively 
are given in abstract, while the paper presented at Glasgow 
by Prof. F. G. Baily and Mr. W. S. H. Cleghorn, entitled 
“Some Phenomena of Commutation,” appears with a 
report of the discussion which it raised. There is also an 
original communication made jointly by Mr. Arthur Baker 
and Mr. J. T. Irwin on “The Analysis of Magnetic 
Leakages in Induction Motors.” The authors describe a 
series of experiments undertaken by them with a view to 
checking the results of Dr. Behn-Eschenburg's investiga- 
tions as to the proper value to be assigned to the leakage 
factor in the design of induction motors, in order to arrive 
at new methods of separating out the various leakage 
components which go to make up the leakage factor.—-The 
Atti della Associazione eri Haliana (Milan, vol. x., 
No. 6) contains articles on “ The Installation and Operation 
of Thrce-Phase Electrical Sub-Stations," by Gian G. Ponti ; 
“The Electrometallurgy of Copper," by C. Gabrielli : and 
оп “The ‘Hoest-Pieper’ System of Electric Lighting for 
Trains, by G. de Vleeschauwer.—The Proceedings of the 
American Institute of Electrical Engineers (vol. xxvi., No. 2) 
contains reprints of the following communications made to 
the institute: Alternating-Current Electrolysis,” J. L. R. 
Hayden; “Electrolytic Corrosion of Iron and Steel in 
Concrete,” A. A. Knudson; * Some Theoretical Notes on 
the Reduction of Earth Currents from Electric Railway 
Systems by Means of Negative Feeders,” George I. 
Rhodes; “ High-Tension Outlets," Alvin Meyers : * U nder- 
ground Transmission and Distribution of Electrical Energy.“ 
Charles E. Phelps; discussion on “Recent Investigation 
of Lightning Protective Apparatus” ; Motor (Generators v. 
Synchronous Converters" P. M. Lincoln ; “Оп the 
Practicability of Large Generators Wound for 20,000 
Volts,” B. A. Behrend; discussion on Transformation of 
Electric Power into Light,” and “New Types of Incan- 
descent Lamps."—'The J isconsin Engineer (vol. 2, No. 2), 
among a number of interesting articles, has the following : 
“ А Universal Instrument for Measuring Deformations of 
Materials,” Prof. H. F. Moore; Application of Electricity 
to Agriculture, A. R. Sawyer; “ Тһе Technical Graduate 
and the Manufacturing Company,” Chas. F. Scott. 


National Physical Laboratory.—The report for 
the year ended 1906 contains interesting details as to the 
work in the various divisions of the National Physical 
Laboratory. In the “electricity” division of the physics 
department there is a report on fundamental units by Mr. 
Smith. The progress made with the researches outlined in 
the 1905 report shows that the observations on ampere 
balance have been completed, and a paper embodying the 
results is in preparation. Owing to the extended scope 
of the investigation to determine the electro chemical 
equivalent of silver, the work is not quite complete, but 
satisfactory progress has been made. No constructional 
work has yet been commenced in connection with the 
Lorenz apparatus. А design for the electrical portion of 
the instrument is ready, and on the completion of the 
researches now in progress the work will be pushed forward. 
The work on standard cells has been continued and satis- 
factory progress made. Experiments have been made оп 
manganin and on platinum silver, and a number of standard 
coils of a new pattern are under observation. In the 


section of the report devoted to electrotechnics, Mr. 
Patterson and Mr. Rayner explain their investigations on 
flame standards of light and incandescent electric standards. 
А large number of comparisons have been made between 
the laboratory pentane standards and the pentane lamps sub- 
mitted for test. The two methods of measurement employed 
with the objectof determining the order of agreement obtain- 
able were: (1) that by which each pentane lamp is in turn 
measured against an intermediate electric lamp, necessitat- 
ing in cach case corrections for atmospheric conditions, etc. ; 
(2) that by which the pentane lamps to be compared are 
fixed at opposite ends of the bench and their positions 
afterwards reversed. The experiment was repeated by 
different observers with electric lamps only. Although 
wide personal errors were found in the readings by different 
observers, they were eliminated by the method in each 
case. The experiments afforded a means of checking 
photometrically the amount of the bench and sereen errors 
which had been previously ascertained mechanically. 
With a view to ascertaining the suitability of high-voltage 
incandescent lamps for use as secondary standards, a 
number of lamp-makers undertook to co-operate with the 
laboratory iu an investigation to determine the rate of 
fall in eandle-power on life. Lamps suitable for standard 
purposes were supplied, and over 40 were run for about 
600 hours on life test. The investigation shows that 
although oceasional lamps are found which remain constant 
over а long period, most of them have the same candle- 
power drop that is observed in the better-grade high- 
voltage filaments met with in practice. The report 
concludes that high-voltage sub standards cannot at present 
be so strongly recommended for use as those of 100 volts 
and under. Among the general photometric tests under- 
taken at the laboratory this year are included the follow- 
ing: measurements on signal lamps to determine the time 
taken to gain and lose brilliancy, tests on are lamp carbons, 
candle .power distribution from flame are, life tests on 
metallic and metallisel filament lamps. Among the other 
sections, Dr. Harker and Mr. Hugo report on thermometry, 
Mr. Gemmell on chemistry, and Dr. Carpenter and 
Mr. Edwards on metallurgy. 


High-Tension Transmission.—Hcference is made 
in the March issue of our contemporary, the Canadian 
Electrical News, to the results of experiments by E. Jona in 
the handling and transmission of currents of exceptionally 
high pressures, published recently in L’/ndustrie Electrijue, 
The supply source consisted of a 150-kw. transformer 
having a primary wound for 160 volts, and having two 
sets of secondary coils each giving a pressure of 160,000 
volts ; therefore with the secondaries in series a tension of 
320,000 volts was available. The voltages were measured 
by an electrostatic voltmeter, which read up to 200,000 
volts; for the higher readings this instrument was con- 
nected across only one of the secondaries. Tests were 
made on a cable 400ft. long and consisting of a 19-strand 
core about 18mm. in diameter, insulated with successive 
layers of rubber апа paper up to a diameter of 48mm., the 
whole being lead-covered. This cable, in the form of two 
coils, was connected to the trausformer and used as the 
two lines of a transmission system at 160,000 volts, the 
current being used to light a number of vacuum tubes. 
Samples of this cable were tested by means of the 
transformer for the breakdown voltage. Lengths of 
from 15ft. to 20ft. in length were prepared by strip- 
ping back the lead sheathing and covering the exposed 
insulation with resin and porcelain tubes. The terminals 
of the transformer were then connected to the remaining 
portion of the lead shcathing and the core, and the voltage 
increased until the dielectric was perforated. ‘This occurred 
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for three samples at 208,000, 202,000, and 210,000 volts 
respectively. Other tests were made of a high-tension 
cable recently constructed for a 13,000-volt three-phase 
circuit laid on the bottom of Lake Garde. The circuit 
consists of three single-core cables. The conductor is 
stranded, and has an equivalent cross-section of 75 square 
millimetres. This is insulated by layers of rubber 5mm. 
thick and guttapercha 1:2mm. thick. This is then covered 
by a lead sheathing, followed by a layer of jute and 
an armour of 15 steel wires covered by a jute wrap: 
ping. The samples of this cable used in the tests were 
9ft. long, and they withstood successfully a tension 
of 100,000 volts, which was the maximum that could 
be applied on account of the violent sparking which 
took place from the steel armour along over the 
surtace of the insulation to the core. The transformer 
was also used for experiments with an overhead line carried 
on large porcelain insulators. Two thicknesses of wire 
were used, one 70mm., which gave brush discharges at 
50,000 volts, and another, 100mm. in section, showed 
the same phenomenon at 100,000 volts. The pressure in 
tbe latter case was increased up to 280,000 volts. аб which 
point the discharge was brilliant, and flashes took place 
across the line and over the insulators. Another interest- 
ing experiment consisted in applying tho voltage of 90,000 
to a spark-gap about 10in. long. The latter was mounted 
ou the axle of a small induction motor driven by the same 
supply. When the circuit was closed sharp discharges 
took place between the terminals, which were quickly put 
out, due to their motion. The result was a series of 
discharges having the appearance of a sort of cage 
revolving slowly in a direction opposite to the rotation 
oí the motor and at a speed approximately equal to 
its slip. | 

Meter Testing. -An instructive article on meter 
testing is contributed by Oliver J. Bushnell to the Canadian 
Eb trie News The author deals with the four methods 
of testing in general use: (1) with ammeters, voltmeter, 
and stop watch ; (2) with calibrated resistance, voltmeter, 
amd stop watch; (3) with indicating wattmeter and stop 
watch; (4) with check recording wattmeter. The first 
method is used only on direct-current work, and the second 
should be only so used unless the resistance is absolutely 
non-inductive. Self-contained shunt Weston ammeters, on 
account of temperature error, should not be used except in 
small sizes, and even then the current should be kept on 
the instrument only during the time necessary to make 
each test. Resistance shunts with negligible temperature 
evcthcient and milli-voltmeters should always be used for 
measuring large currents. The indicating wattmeter 
should be used only for alternating-current work, as it is 
not reliable on direct current, owing to the influence of 
external magnetic fields. The check-recording wattmeter 
ha~ the advantage of not requiring a stop watch, yet if a 
portable loal is used the inspector can tell the per cent. 
loal on the meter with sufficient accuracy. An ordinary 
m ter can be placed ina carrying box and used for checking, 
but it is better to use one of the special test meters, of 
which there are two or three kinds on the market. "These 
meters are built with several field windings, so that the 
fall torque of the meter is available at different loads. The 
meter under test cin accordingly be tested with equal 
acc iracy at heavy and light loads by connecting to the field 
coiis of the corresponding capacity in the test meter. This 
method is particularly advantageous where a meter must be 
tested on a fluctuating load. Each method of testing bas 
its wivantagea, and each will be found best, doubtless, for 
sume kinds of work. The author has had all in use, and 
finds no particular advantage of one over the others in the 
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amount of work which can be accomplished. He inclines 
to the belief, however, that the test meter with several 
field windings will soon have more general adoption, 
and prove slightly more economical than other methods. 
It is advisable to test meters at two points. The 
light load calibration is usually made at one-tenth 
load, and heavy load at from one-half to full load. It 
makes no difference whether one-half or full load is 
used, as far as the final calibration of the meter is con- 
cerned, but the reports of the meters as found would 
doubtless show better on a full-load test. One-half load is 
used by the author as being nearer the running condition 
of the meter. Whatever tests are made an accurate record 
should be kept and the results carefully tabulated. Only 
by an accurate knowledge of the condition of his meters 
and a study of the results of his testing can a central- 
station manager satisfy himself as to whether or not he is 
warranted in the expense he is incurring. Meters can be 
tested on the customer's premises or brought in and tested 
in the shop. Some have contended that the latter is the 
more accurate way, as conditions are more favourable for 
correct measurements. The necessity for installation tests, 
which is shown in a previous part of the paper, proves 
conclusively, however, that meters should be tested under 
local conditions in which they are to operate, and after all 
danger of change from transportation is over. Even if a 
meter is taken out and installed with the utmost care, so 
as not to disturb the original calibration in the slightest, 
frequently some change in the light-load adjustment is 
necessary to adapt it to local conditions of vibration or 
adjacent magnetic fields. 


The Preservation of Wooden Poles.—4An inte- 
resting account of recent experiments made by the Austrian 
telegraph authorities in the preservation of wooden poles 
is given hy Herr E. F. Petritsch in Elektrotechnik und 
Until recently all the telegraph poles used 
were prepared by the Boucherie process, which consists in 
impregnation with copper sulphate. This process gave 
very good results for some years, especially in the case of 
new lines, but it gradually became apparent that in the 
case of older lines the necessity for replacement of poles 
became more and more frequent.—the life of a pole being 
reduced to only two or three years. The cause of this has 
been proved to be the presence of fungi which, in course of 
time, infest the grouud around the old poles, and then 
rapidly attack the new ones. Experiments in various 
directions were undertaken, and attention was directed to 
the Bethell process for impregnating wood with creosote. 
By this process pine wood can be made to absorb as much 
as 300 kg. of oil per cubic metre of wood. The cost of this 
large quantity of oil, together with that of the special 
apparatus involved, add largely to the expense of preparing 
the poles, whilst the fact that the oil oozes out and over- 
spreads the surface makes the handling of poles treated 
in this way inconvenient and difficult. To avoid these 
difficulties, other processes have been devised by which a 
much smaller quantity of oil than the maximum which the 
wood can absorb is forced in Riitger’s process, for 
instauce, is similar to the Bethell process, but after the 
wood has absorbed about 100 kg. of creosote per cubic 
metre the action is stopped. The remaining oil is then 
withdrawn and superheated steam admitted, which drives 
the oil into the interior, and at the same dries the surface. 
In this way thecost of preparation is little more than for 
the far less effective copper sulphate impregnation. Poles 
treated in this way and erected in 1904 were not quite dry 
on the surface, and, when exposed to the sun, oil was still 
found to ooze out. This difficulty was overcome by employ 
ing only thoroughly dried wood with a clean surface wholly 
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free from bast. It is impossible as yet to say whether this 
cheaper treatment will be as effective as the saturation 
process, but this seems likely from the fact that the top 
and bottom parts of the posts in any case become 
thoroughly impregnated, and these parts are the ones 
chiefly attacked. In the central parts of the pole the 
amount of oil absorbed and the distance to which it 
penetrates depend largely on the state of dryness of the 
wood. Of 47 of these creosoted poles erected in 1904 in 
fungus-infected ground, all were still perfectly sound in 
1906, whilst out of 37 poles impregnated with copper 
sulphate and erected at the same time in the same ground, 
23, or 62 per cent., have already had to be replaced through 
the attacks of fungi. The annual extensions and replace- 
ments on the Austrian telegraph lines call for some 150,000 
poles, and this large demand obviously justifies consider- 
able experiment. Thus experiments are being made with 
a view to the employment of the larches of the Alps for 
this work. Experiments are also being made with other 
more direct antiseptic liquids in place of creosote. Besides 
copper sulphate such preservative compounds which are 
soluble in water and, therefore, suitable for use in the 
Boucherie process, include bichloride of mercury, zinc 
chloride, and zine fluoride, both of which are to be tried 
by the Austrian Goverument during 1907. Two new 
 phenolnitro preparations recently put on the market by 
Messrs. Fr. Bayer and Co. under the names of antinomim 
and antigermin are being tried. "These are painted over 
the outside of the poles in place of being forced into the 
pores. They are powerfully antiseptic, and not nearly so 
poisonous as bichloride of mercury. 


Signaling on American Railways.—The report 
submitted to Congress by the Interstate Commission on 
Block Signals is published in a Chicago contemporary. 
Incidentally, this report gives the reasons for the slow 
adoption of the ‘block system in America. Thus we learn 
that its introduction has been slow because under favour- 
able circumstances the old system has done well. There- 
fore, American railroads, most of them with stations not 
very near together, were reluctant to increase their 
expenses even a moderate percentage. Except on a few 
lines, block signals were introduced where the dense traffic 
compelled an improvement on the old system. For many 
years some roads which had made considerable investment 
in automatic block signals continued to maintain their time- 
interval rules, keeping the signals as an auxiliary protec- 
tion. On a few roads, however, far-seeing and discriminat- 
ing managers who saw that the potential value of the 
space-interval principle was greater than appeared from 
the cold calculations based on volume of traffic and on the 
earnings or expenses for single years, introduced the tele- 
graph block system on lines where the volume of tratfic did 
not compel its use. The length of railroad in the United 
States on which trains are гап under the block system is 
48,745 miles. Of this mileage 6,826 miles are equipped 
with automatie block signals, while 41,916 miles are 
worked by manual signals. Of the lines worked manually, 
911 miles, on seven different roads, are equipped with con- 
trolled manual apparatus—that is to say, the signal levers 
have electric locks providing interlocked control from 
station to station. This clectrically-controlled apparatus 
is substantially all to be found on double-track lines. A 
less complete, control " apparatus is in use on 915 miles of 
single-traek lines belonging to four companies. Another 
method of electrical control, the electric train staff, adapted 
for the protection of trains ou single-track lines, is used on 
179 miles of road belonging to 13 different companies. 
This showing of block signals in use on nearly 50,000 miles 


of railroad lines indicates a marked advance over the con- | 
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ditions whieh existed in tbe United States in 1890. The 
cost of the electric apparatus for “controlled manual" 
has been looked upon by most roads as unwarranted. 
Only roads with heavy earnings are using it. The 
"average" road acts on the theory that with competent 
signalmen the “control” is unnecessary. But, as the 
report points out, the justification of this position depeuds 
on the results, and results may not be visible until after 
a term of years, for the reason that signalmen not fully 
competent may work for years without causing a collision. 
The cost of maintaining automatic block signals, while a 
considerable item, is decidedly smaller than the cost ot 
operating the non-automatic systems, in which the item of 
wages is large. Nearly all of the larger roads operating 
the busiest lines show by their acts that they deem the 
automatic system preferable to the non-automatic. One 
promiuent road, the l'ennsylvania, is constantly introducing 
the automatic on its lines of heavy traffic in place of the 
telegraph block system. The automatic signals have thus 
already superseded the telegraph block system on lines 
where the latter had been in use 25 or 30 years. The faults 
of the automatic signals are largely non-dangerous—that 15 
to say, they may cause a failure of a signal and thus delay 
one or more trains, but involve nothing worse than delay. 
By successive improvements, following the lessons of 
experience, failures of batteries, breakages or crosses of 
wires, and other mishaps, have been so controlled that they 
always set or retain the signal in the stop or danger 
position. Attention is called to the fact that the official 
reports published by the British Board of Trade sum. 
marising casualties on the railroads of the United Kingdom, 
have shown the total deaths of employés from both 
collisions and derailments per million employés at only 
about one-forticth of the aggregate from the same causes 
in the United States—a truly startling comparison which 
emphasises the necessity for the more general adoption 
of block signalling in the last-mentioned country. The 
recommendations of the Commission for immediate or early 
legislation include: ‘that the use of the block system 
should be enforced on the passenger lines of the country in 
general," and * that investigation by official tests of auto- 
matic appliances for the control of railway trains should be 
authorised." It is interesting to note in this latter con- 
nection that Congress, without taking any action on this 
report as a whole, has placed at the disposal of the Com- 
mission а fund which will enable it to carry out practical 
experiments with automatic train control. 


Magneto - Electric Ignition. — Magneto - electric 
systems of ignition are now used most frequently with petrol 
engines for motor omnibuses, and of the different types 
probably the low-tension finds more favour than the high- 
tension. A description of the igniter used with the 
Milnes-Daimler engines, which may be taken as representa- 
tive of those used by other makers, was given by Mr. W. 


Worby Beaumont in a paper which he read before the 


Institution of Mechanical Engineers on March 15. The 
design of the igniter shows the fixed insulating stem at A 
aud the moving contact stem at B, both projecting into 
the eylinder combustion chamber. The striker rod, C, is 
normally in the position shown, and the upper headed end, 
by contact with the outer arm of B, forcibly prevents the 
inner arm from making contact with the inner end of A. 
On a gear-driven cam shaft with the engine crank chamber 
are stepped cams, which give movement at the required 
moment to the striker rods, C. Shortly before ignition is 
to take place the cam slightly lifts the rods, C, through the 
intermediate pusher rod, immediately below C, and the 
light spring, D, may then rotate the stem B, though the 
small are necessary to permit contact of the inner arm on 


B and the end of the stem A. The stepped part of the 
cam then passes the foot of the pusher rod, and allows the 
rod, C, to drop sharply under the influence of spring, E. 
The momentary completion of circuit is thus followed by a 
quick break and arcing, or sparking, across the igniter 
stems, A and B. The timing of ignition is usually fixed as 
to period with no adjustment to suit high or low engine 
speeds. Mr. Beaumont pleads for the encouragement for 
the proper use of the timing gear, but it is at present 
difficult to ensure correct regulation of ignition by the 
driver, and some makers continue to fix the period of 
ignition permanently. With regard to high-tension magneto 
generators, which are becoming more frequently used, the 
author says that they require more mechanical improve- 
ment than the low-tension type. They may be looked upon 
as taking the place of accumulators as a source of current, 
and they are sometimes the equivalent of accumulators, 
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induction coil, condenser, contact maker or breaker, and 
high-tension current distributor. 


Motor Controllers.—4A patent recently granted to 
Messrs. E. Arnold and J. L. La Cour relates to arrange- 
ments for regulating the speed of compensated single-phase 
commutator motors provided with auxiliary field windings 
connected in serics with the armature and situated at right 
angles to the line of the short-circuited brushes. Fig. 1 
shows a shunt motor provided with three brushes, two of 
which, B, B, are short-circuited, and the third, B, con- 
nected in series with the cross winding, N W. The number 
of turns of the cross winding is varied by means of the 
contact, Kr. In Fig. 2 the continuous stator winding, S, 
serves both as the main and the cross winding, the series 
connection between the cross winding and the armature 
being obtained by means of the variable transformer, S T. 
To avoid large wattless currents in regulating the speed 
hy means of the cross winding, the number of turns of 
the main field winding, the impressed voltage, or the 
exciting voltage for the armature and cross winding is 
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varied at the same time, or a combination of these methods 
may be employed. In Fig. 3 the contact Кү regulates the 
speed, the contact K, regulates the tension per turn of the 
main winding, S, while the contact K, regulates the 
excitation voltage for the circuit of the armature and cross 
winding, N W. To decrease the speed of the motor, both 
contacts, К. Kẹ are moved downwards, and may be com: 
bined in a single one. In Fig. 4, the variable field 
windings are replaced by variable transformers. The 
shunt transformer, N T, has one coil only, the tension cf 
the main winding, S, being regulated by means of the 
contact K,, and the excitation voltage by means of the 
contact K,. The cross winding, N W, is fed by means of 
a variable series transformer, S T. The motors may be 
started by switching the cross and main windings in series, 
and the direction of rotation is reversed by reversing the 
excitation voltage. "The specification in the original form 
as published under the Act of 1901 comprises also the 
use of induction regulators in place of transformers 
having sliding contacts, for the purpose of obtaining a 
continuous regulation of the speed. In Fig. 5, both the 
main and cross field windings are composed of two 


parallel parts, S, S, and N W,, N W,, respectively, 
and two mechanically-coupled induction regulators, N T, 
ST, are employed. The primary winding, P W,, of the 
regulator, N T, is placed on the movable core, and is 
connected directly across the motor terminals; the 
secondary winding, S W,, is connected in series with 
the main field windings, S, 8, and with the armature. 
The primary winding, P W,, of the regulator, ST, is 
arranged in series with the cross windings, and the 
secondary winding, S W., in series with the armature. 
The movable cores of both induction regulators are 
provided with closed-circuit compensating coils, K WI, 
K W, The induction regulators are preferably used 
ouly for the finer speed adjustments, wider variations 
being obtained by altering the grouping of the field 
windings, or the voltage impressed upon the stator 
terminals. For example, when both regulators have been 
turned through 90deg, the connections of the windings, 
Su Sz, and NW, NW, are changed from parallel to 
series. At the same time, the leads to P W, P W, are 
reversed, so that the E.M.F.'s in S W., S W. are reversed 
and are added to the voltage which they had previously 
opposed, and rice rers?, the induction regulators being 
then adjusted as before, 


410 THE ELECTRICAL ENGINEER, APRIL 5, 1907. 


JOHANNESBURG ELECTRIC TRAMWAYS. 


a route length of about 12 miles. By adopting almost 

entirely different routes for the electric traction, they 

were able to keep the horse service running until an 

Electric tramears started running in Johannesburg on | equivalent electrical service was available. The last of 

the first section of line completed (little more than a mile | the horse tramways ceased working during August of last 
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A Street Scene, Johannesburg. 


and a half in length) in February of last year, and as fresh | year. The totallength of the electrically-equipped routes i 
track was completed the service was extended, until at the 


about 50 miles, and extensions are already authorised. 


View of Sleeper Construction, Johannesburg Tramways. 


end of the year practically the whole town and district The first contract for cars comprised 100 of the four- 
wasserved. Before starting upon its own electrical scheme 


wheel type, of which 60 have cross seats inside and out, 
the Council purchased the old horse tramways, which had | and the remaining 40 have the usual longitudinal seats 
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inside and cross seats outside. Eighty out of the hundred 
cars have been fitted with top covers extending the whole 
length of the car. They are fitted with roller-sprin 
blinds at the sides as a protection against sun and rain, an 
end screens with doors and windows. Each car carries 
24 passengers inside and 34 outside. The gauge is 4ft. 8hin., 
the over-all width of the body is 7ft. 3in., and the extreme 
width of the car 7ft. Sin. The bodies аге 16ft. long inside, 
and the length over the platform is 26ft. 6in. The inside 
cross seats are of the “rattan” type, whilst the top seats 
are of the usual garden pattern. 

With a view to ensuring ample power and minimising 
repairs on motors, each car has been fitted with two 
55-h p. motors, so that the maximum temperature rise in 
working is unusually low. The trucks are of the Brill 
type, and the wheels, which are 33in. in diameter, have 
specially thick steel tyres. The braking arrangements 
consist of magnetic track brakes combined with wheel 
shoes, and are energised by the motors. А powerful 
hand brake operates on the same wheel shoes as the 
magnetic brake. This hand brake is fitted with Peacock’s 
multiplying gear, which takes up the slack of the chain 
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the cars and eee have been supplied by Messrs. 
Dick, Kerr, and Co., and were manufactured by them— 
with the exception of the bogie trucks, which were made 
in America—to detailed specifications prepared by Messrs. 
Mordey and Dawbarn, the consulting engineers to the 
municipality of Johannesburg. The overhead equipment 
was also erected by Messrs. Dick, Kerr, and Co. to Messrs. 
Mordey and Dawbarn’s specification, the poles and pole 
fittings being supplied by Messrs. Blackwell and Co. under 
a separate contract. 

The fact that the revenue from the tramways is over 
half-a-crown per car mile is an eloquent testimony to the 
appreciation of the tramway service by the public of 
Johannesburg. 


M 


ELECTRIC BEAM BALANCING DEVICE FOR 
TESTING MACHINES, 


Mr. G. A. Julius, B.Sc., M.E., in a report on Western 
Australian timbers, published by the Government of that 


Outside Race-Course, Johannesburg Tramways. 


with a small motion of the lever and applies the pressure 
on a reduced leverage, thus enabling the motorman to 
apply the brakes with unusually little effort. The cars 
are fitted with the now familiar trigger-type lifeguards and 
folding steps. The stairs are of the non-reversed type. 

Ten bogie cars have recently been shipped which have 
longitudinal seats, top covers, and electrical equipments 
similar in all respects to those on the four-wheel cars. 
Each bogie car will carry 30 passengers inside and 44 
outside. They are intended for special traffic, such as for 
race meetings and at lunch time, when the traffic demands 
are extremely heavy. In addition to the 110 passenger 
cars, five watering cars and three freight cars have been 
supplied. The water-cars are of the four-wheeled type, 
and have 1,800-gallon tanks, with electrically-driven air 
compressors giving sufficient pressure to spray the water 
25ft. on each side of the track. The water-cars and freight 
cars have identical electrical equipments with those on the 
passenger cars. 

Excepting the bodies of the freight cars (which were 
made by the Gloucester Wagon Company), the whole of 


colony, gives the results of a large number of tests on the 
mechanical properties of different timbers. For carrying 
out these tests the following automatie beam balancing 
apparatus was designed by him. 

his appliance, as fitted to the 40-ton Buckton testing 
machine, automatically maintains the теа beam in 
“balance,” whether under a rising or falling load, by 
operating the jockey weight at the aquired, чен 16 
practically eliminates the “ personal " element in the opera- 
tion of the machine, and during the past eight months 
has been used for over 9,000 tests with most satis- 
factory results. The apparatus consists essentially of 
two duplicate shunt-wound Ih. p. Lundell motors, working 
at 110 volts and nominally running at 1,500 r.p.m. These 
are mounted in line on a common bed-plate, and the arma- 
ture of each is attached to a cast-iron bevel friction wheel, 
each of which gears with two rubber-faced bevel wheels, 
which are in turn carried on a frame that revolves freely 
about the armature spindles. The whole gear forms an 
“epicyclic train" exactly similar to that used in many 
transmission dynamometers., This gear is plainly shown 
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on Figs. 1 and 2. The motors are nominally set to run 
in opposite directions, and when so running at equal speeds 
the frame carrying the rubber-faced bevel wheels remains 
stationary. Any difference in speed is accompanied by 
а corresponding movement of the wheel frame, which 
will revolve in the same direction as that in which 


the fastest motor is running, and at а speed equal to|to the pointer, P. 


Weighing Beam of 
Testing 114113311 4 A П 
десс — - -$ 


А. Weighing Beain of Te sling Mac hine 
C. Electrical Controller. 

P. Balance Pointer en Testing Machine | 
Ms. Mam Double Rie Switch. 

Bs. Asematie Сы - өх Switch. 


the liquid resistances which аге in “series” with the main 
and field circuits respectively. These resistances each 
consist of two hollow cones fixed in a glass vessel con- 
taining “acidulated " water as shown, and between them 
in each case is a double cone suspended from one end 
of a light pivoted beam, which, in turn, is connected 
As the weighing beam of the 


K А Magnetic Са. 
R " М оїос Sarfer. 


Ls x Le. Liquid Resisfances. 


T. Epicycioid Train et Wheels 
S Red from Poinler P. [o ope rote Liquid Resistances. 


FIG. 1.—Automatic Electric Ap; aratus fo” operating the Jockey Weight upon the Weighing Beam of Testing Machine. 


half the difference in speed between the two motors. 
The movement of ће “ frame is communicated by means 
of belt and gearing to the shaft that operates the jockey 
weight hereinafter described. The speed of the two 
motors is varied by means of liquid resistances in both the 
main and field circuits, and these resistances arc operated 
automatically by the balance of the beam. 


Washes €i. r cal 
I Careul oe beatas 


; D 
Fig. 2.—Details of Motor Drive 


Referring first to Fig. 1, A is the weighing beam 
of the testing machine, and P is the pointer operated 
thereby, which, when the beam 1з balanced, stands 
vertically, but moves to either one side or the other 
as the beam rises or falls. S is the shaft that 
operates the jockey weight by means of the usual hand 
wheel, and which has been extended to carry the gcar for 
transmitting the motion from the motors, this being clearly 
shown in the top illustration on Fig. 4. Ls and L/ are 


testing machine rises or falls so the cones in the 
liquid resistance are raised апа lowered. Thus, if 
the “nose” of the “beam” rises, requiring the jockey 
weight to be moved outward more rapidly, the pointer, P, 
moves the beam of the liquid resistances, thus raising one 
cone and lowering the other. This increases the resistance 
in the armature circuit of one motor and simultaneously 
cuts it out of the circuit of the other. It also cuts resist- 
ance out of the field circuit of this first motor and puts 
resistance into that of the second, consequently one motor 
is much accelerated and the other retarded, and the frame 
revolves at a corresponding speed in the direction of the 
fast motor, thus moving the jockey weight. The position 
of the cones in the resistance cells can also be regulated by 
hand without interfering with the automatie connection to 
the weighing beam Any desired lead can, therefore, be 
given to the motors on a steadily rising or falling load, 
thus rendering it possible to maintain the beam in perfect 
balance with the pointer, P, at mid position. The fore- 
going briefly describes the principle upon which the 
appliance is operated, but many refinements were added to 
make the scheme a practical success. 

The operation of the finished apparatus is as follows (see 
Figs. 1 and 3): M S is the main double-pole switch con- 
trolling the supply from the mains. R is a starting 
rheostat, whicb, when moved over, simultaneously starts 
both motors. This rheostat is of ordinary pattern, fitted 
with minimum release, the coil for which is shown at R v. 
This coil is not in series with field windings, as is usually 
the case, but is in series with a switch, M, which controls 
the whole circuit, an incandescent lamp, L, a switch, B S, 
and a magnetic clutch coil, K, the functions of which 
are as follows: The lamp, which is mounted in a 
prominent position on the machine, is used to cut 
down the voltage and also show when the current is 
passing. The magnetic clutch coil, K, controls the 
connection between the motors and the jockey weight 
by drawing two fine-tooth (J,in.) gear wheels together 
when the current is passing, and allowing them to fall 
apart when the circuit is broken. This gear is clearly 
shown on Fig. 4. The switch, B S, is controlled by the 
weighing beam of the machine, which, when it falls or rises 
to its extreme position (as happens when the specimen fails 
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and when the weight is run rigbt back respectively), breaks 
the circuit, thus instantly throwing the toothed wheels out 
of gear, and simultaneously freeing the arm of the 
“starter, which flies back and allows the motors to come 
to rest. The necessity for the clutch lies in the fact that 
the motor cannot be stopped instantly, and hence, if not 


motor starts up, and the automatic control again comes 
into operation. This makes it possible to meet sudden 
fluctuations in the load which sometimes occur during a 
test, due either to local incqualities in the specimen or to 
a sudden opening or closing of the hydraulic valves which 
govern the water supply to the main “ram.” 
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Fic, 5. — Diagram of Electrical Connections 


thrown out of gear, the jockey weight would be moved 
from the position it held at the breaking point, thus giving 
a wrong record. An auxiliary switch, Z, when closed, 
shurt-circuits the magnetic clutch coil, thus allowing the 
m tors to be restarted, if so desired, without operating the 
jockey weight. 

The switch C, shown on Figs. 5 and 6, controls the 
cirrent passing to the motor through the liquid resistance. 
This switch, as shown in detail, has three positions, which 


Fic. 3. -Blectric Clutch for Automatically engaging the“ Beam Balancing“ 
Mechanism to Jockey Weight Traversing Gear. 


operate as follows : When in a vertical position the current 
is so directed that the motors run in opposite directions, as 
ordinarily required when the test is proceeding. When in 
that position the switches X and Y are in the armature 
circuit of the two motors respectively, and if either switch 
is opened that motor stops, and the wheel frame then runs 
at half the speed of one motor, moving the jockey weight 
at a corresponding speed. Upon closing the switch the 


In testing timber, inequalities in the specimen frequently 
cause the beam to drop suddenly, which would stop the 
motor by breaking the controlling circuit at the switch 
B S, and thus cause considerable delay. This is avoided by 
meaus of the switch W, which can be so set as to short- 


^ "um т i Lad 


er 
Flo. 5 - Front of the Controller with Liquid Resistances, 


circuit BS. After a test is complete and the motors are 
stopped the controller handle is moved over to position 1, 
in which position the liquid resistances are short-circuited 
and both motors run in the same direction, thus causing 
the wheel frame to revolve at the same speed in that 
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giving а brilliant and novel effect on the glass disc in 
front; also the relative positions of the lamp and reflector 
are so designed that the maximum amount of light is con- 
centrated upon the glass disc in front of the reflector. 


[The author then demonstrated the effect described above 
by using an ordinary parabolic reflector, and by throwing 
the light upon the ceiling it was seen how the reflections of 
the filament of the lamp were multiplied and the light con- 
centrated. He showed an illustration of an incandescent 
lamp with the words, We sell electric lamps, and the 
effect when illuminated was very brilliant, and undoubtedly 
a very effective and striking advertisement. He proceeded 
to show a number of dises which were for different trades, 
also a number of discs for advertising proprietary articles. 
The glass discs are easily interchangeable, and with one 
body any number of discs relating to one particular branch 
of trade can be used. The retail price, complete with 
adaptor, flexible, body, lamp, and a plain lettered glass 
disc, is only 13s. 6d., which brings this electric sign within 
the reach of everyone.] 


The next effect I will show you is the glowing trans- 
parent showcard or sign. The effect of this is not quite so 
brilliant as the illuminated dise, but it has at least the 
advantage of being very artistic. The daylight appearance 
is silver letters on a black background, but when illumi- 
nated these silver letters are transformed into letters having 
a beautiful glowing effect of every colour of the rainbow ; 
and the effect can only be described as marvellous, and 
forms the most artistic showcard it is possible to imagine. 
This sign or showeard is supplied without the back for 
enclosing the lamp, in which case it is hung in front of the 
shop window, when during the day the silver effeet, and at 
night, when it is dark outeide and the lights are on in the 
Windows, you get the glowing transparent effect. Of 
course, showcards and trade marks сап be reproduced, and 
| doubt if it is possible to get а more effective advertise- 
ment than a well.coloured transparency. 

Another invention of my own is the advertising shell 
reflector (Fig. 2), which is designed to take the place of the 
ordinary shell reflector which is so generally used in shop 
windows. There is not much to be said about it. It is 
one of those soft, silly, simple things which everyone thinks 
they ought to have thought about themselves, but I can 
assure you that, simple as it is, it is looked upon by experts 
as an absolutely fine advertising medium. The centres are 
interehangeable, therefore, if you require to change tbe 
advertising matter, you only have to fix in a fresh centre. 
The centres are made in different styles and designs. 

Now, gentlemen, I shall take you on to another branch 
of electrical advertising novelties — that is, flashers, 
twinklers, intermitters, or whatever you like to call them ; 
and I can assure you that I myself have called them some 
very strong names. I think I have tried every form of 
cheap intermitter, and I have failed to find one which gives 
anything like satisfaction. The Yankee one I am about to 
describe is absolutely the best I have come across; how 
long it will keep up its good behaviour remains to 
be seen. There is no doubt that a really first-class, 
reliable intermitter, if put on the market at a reason- 
able price, will enjoy a very large sale. Recognising 
this fact, myself and my colleagues started experiment- 
ing, and after a very considerable expenditure of time, 
trouble, and money, I think we have got an intermitter 
which, as regards utility and effectiveness, will give absolute 
satisfaction. The principle is that of a magnetic solenoid 
and dash-pot, and have got out this diagram (Fig. 3) to 
show you the working of it. On switching the current on 
it enters at point A and flows round the coil, B, to the iron 
core, C, by means of a flexible connection. Thence through 
the flanged tube, D, upon which C is resting, to the lamp, 
and so back to supply. The effect of the current flowing 
through coil, B, round the core, C, is to strongly magnetise 
the latter and lift it upwards from its rest position, the 
dash-pot, E, acting as a brake. The core, C, being thus 
strongly magnetised, D clings to it by means of magnetic 
influence, and consequently travels up with it, thus retain- 
ing the continuity of the circuit. C and D, therefore, rise 
until the flange of D strikes the stop, F, the connections to 
F being so arranged that when D is in contact with it the 


direction. This returns the jockey weight at “ quick" 
speed to zero position on the beam, at which point the 
tail of the beam drops and breaks the “control” circuit 
at BS, thereby stopping the motor and preventing over- 
winding. The machine is then ready for the next test. 
Sometimes it is required to run the jockey weight out 
rapidly, which is done by placing the controller handle in 
position 2. This causes both motors to run in the opposite 
direction to that in which they were running in position 1. 
In some classes of tests, particularly in compression, it is 
desirable to apply the load at a constant rate, which is 
done by setting the liquid resistance in a fixed position to 
give the required speed and then adjusting the hydraulic 
valve to suit. 

The arrangement of the controller connections can 
readily be followed on Fig. 5. 16 may be mentioned 
that the frietion required to transmit the power in the 
epicyclic train of wheels is supplied by means of springs, 
and the thrust in all four bevel wheels is taken on “ ball 
bearings.” The rubber faces on two wheels required 
replacing after 7,000 tests had been completed. Whilst 


Frc. 6. — Back View of the Controller. 


this apparatus has successfully withstood a very severe test 
during the past eight months, there is no doubt that the 
details can be considerably improved, it having been fitted 
up and put into operation entirely without experiment 
The principle upon which it operates, however, has proved 
successful in every way, and a very much greater degree of 
7 was obtained when stress strain diagrams were 
taken. 


ELECTRICITY AS AN ADVERTISING MEDIUM.“ 
BY A. B. GREGSON. 
(Concluded from page 44:2.) 


It was with the idea of bringing out something effective 
and cheap, and which at the same time would not grate on 
people’s nerves, that I first became connected with elec- 
trical advertising, and my first experiments led to the 
invention of the illuminated disc. The illuminated disc 
(Fig. 1) is an invention of my own, which, by use of a 
parabolic reflector and a suitably shaped lamp and the 
relative position of the lamp inside the reflector, the fila- 
ment of the lamp is multiplied in rings or lines of light 
round the. whole of the inside of the reflector, thereby 


Abstract of a paper read before the Birmingham Electric Club. 
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coil. B, is short-circuited, and C is no longer magnetised ; 
therefore, the flanged tube, D, being no longer under mag- 
netic influence, falls immediately to its rest position, thus 
breaking the circuit, and the core, C, descends as fast as the 
dash-pot will allow it until it again rests on D, when the 
circuit is remade, and the cycle of operation continues. 
This intermitter can absolutely be adjusted to vary the 


Fio. 1. —The Shell Fitting of the Electric Advertising and Novelty 
Company, Birmingham. 


intermittent effect as slow or as fast as is necessary, under 
any circumstances whatever. This adjustment is obtained 


by varying the length of stroke, which can be done by 
altering the rest position of D. The advantages of this 
intermitter are: reliability; freedom from burn outs; 


more equal proportions of darkness and illumination; 
adaptability, being made to fit in ordinary lamp holders; 


NEW 
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FIG. 2. 


the regulation of the intermittent effect anywhere between 
very slow and very fast; while the light is off there is no 
consumption of current, while in most thermal intermitters 
the current is being consumed the whole time ; it practically 
pute no resistance in the circuit—the lamp, therefore, 
retains its brilliancy. It will cost a little more than the 
thermal intermitters, but my experience teaches me that 
advertisers will not mind the extra cost, which, after all, is 
only the matter of a few shillings. They will have some- 
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thing that will satisfy them, and that із what they have not 
had-up to the present. 

There is just one other novelty which I wish to bring to 
your notice before I finish my paper. Many shopkeepers 
and advertisers would like to keep the lighte on in their 
windows and signs after ordinary business hours, when the 

remises are locked up. Of course, this can be done and 
been done by time switches, but the very mention of 
time switehes conjures up in one's mind an expenditure of 
at least £4 or £5, but for ordinary pu where & shop- 
keeper simply wishes to burn his window lights or sign for 


Fic. 3. 


a few hours after his shop is closed, the apparatus I have 
here quite meets his requiremente. 16 is an ordinary 
alarm clock, and is set in the same way as an alarm clock ; 
you will see that, instead of the alarm going off, the action 
is to release a switch, thus breaking the circuit. I do not 
think there is any need for me to say that this apparatus 
is not only very cheap but absolutely effective for the 
purposes for which it is intended. I should just like to 
say one word more, and that is, that I consider electricians, 
and more especially installation contractors, are missing & 


Fig. 4.—intermitter in Case. 


certain source of profit in not pushing advertising speciali- 
ties such as I have had the pleasure of showing you 
There is business to be done—there is a tremendous 
amount of business done in America and on the Continent 
in this class of novelty. We hear the remark every day 
from contractors that prices are cut to death, but I can 
assure them that if they take up the sale of such 5 
they would not only find a ready market, but also a fair 
margin of profit. 
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INSTITUTION OF CIVIL ENGINEERS. 


At the ordinary meeting on March 26, Sir Alexander 
Kennedy, LL.D., F.R.S., president, in the chair, the papers 
read were “The Application of Hydro-Electric Power to 
Slate Mining," by Mr. M. Kellow, A. M. I. C. E., and “ Еес- 
trically-Driven Winding Gear and the Supply of Power to 
Mines,” by Mr. А. H. Preece, M. I. C II. The following are 
abstracts of these papers : 


The slates mines of Wales are situated almost without 
exception in the counties of Carnarvonshire and Merioneth- 
shire. The mountainous character of the country greatly 
facilitated mining and quarrying operations in the past, as 
it enabled the slate beds, which incline at high angles, to be 
worked by adit levels and horizontal galleries directly 
from the hillsides, and a small amount of power only was 
required under these circumstances. The conditions tend 
to become less favourable every year as the workings 
become deeper, aud as also mechanical aids in the manu- 
facture of slate tend to become more universal, the require- 
ments as regards power must increase considerably. 
Though steam has hitherto been chiefly used, there is an 
abundance of water power in the two counties, which, if 
applied, would supply all the needs of the slate industry 
in this respect. There is little doubt that when the 
advantages of utilising water power in conjunction with 
electric transmission and distribution are generally realised, 
it will be used almost to the exclusion of any other in 
slate mining. 

The author has designed and installed a hydro-electric 
plant which contains many features of novelty. ‘The 
problems covered a wide area, and the application of the 
principles involved to slate mining generally are con. 
sidered. The scheme has been carried out in the Croesor 
and Cwmfoel valleys in the vicinity of Snowdon, and 
includes all the essentials of a complete power system. 
Details are supplied as to rainfall, catchment area, water 
Storage (partly by means of a reservoir 12 acres in extent, 
constructed at an elevation of 1,460ft. above the sea), and 
a steel pipe line with its accessories. So far as the author 
is aware, there is no previous example of so high a head of 
water as 860ft. having been utilised in the United Kingdom. 
Particulars of an original design of air-vessel for use at the 
bottom of the pipe line, furnished with hydraulic charging 
apparatus to enable it to be filled with air at a pressure 
corresponding to that of the water, are given. 

The author having carried out a large number of experi- 
ments on various forms of buckets, nozzles, etc., certain 
conclusions were arrived at, which are stated in the paper. 
Efficiency curves, with different forms of bucket at various 
peripheral speeds with constant volume and at constant 
peripheral speed with varying volume, are given. ‘The 
advantages and disadvantages involved by the use of con- 
tinuous and alternating current respoctively, as regards 
generation, transmission, and distribution, are compared, 
and a conclusion is arrived at that the three-phase alter- 
nating-current system is the one best adapted to slate 
mining. 

Considerations affecting the choice of periodicities are 
discussed, aud 40 or 50 cycles is regarded as the most 
suitable. 'The type of generator and method of driviug 
are considered, and conclusions stated. ‘The conditions 
under which it is desirable to generate at the distribution 
voltage, and those under which transformation is desirabie, 
are dealt with. The methods of driving the exciter from 
the alternator shaft and from a separate power source 
respectively are discussed. The essential qualities in 
mining plant are stated to be reliability, first-class 
mechanical construction, and simplicity of operation, and 
as regards motors these conditions are best fulfilled by the 
three phase induction type. The conditions prevailing in 
slate mills are described, and group driving by moderate- 
sized squirrel-cage motors is favoured. The peeuliar require- 
ments of winding-up inclined planes, which are usual in 
slate mines, the character of the traftic, ete., are dwelt upon, 
and the conclusion is arrived at that three-phase motors 
are well adapted to the work. The types of motors most 
suitable to the driving of pumps, fans, winches, etc., are 
considered. ‘The influence of various starting devices used 
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in eonnection with the motors on the power factor of the 
system, is discussed. The advantages of the three-phase 
system as applied to slate mining are then summarised, 
and the plant installed for mill driving, winding, traction, 
pumping, lighting, etc., at tbe Croesor slate mine is 
described. Efficiency curves are given relating to every 
part of the system separately and in combination. 

In the second paper it is pointed out that the operating 
of mine winding gears by electricity has up to the present 
time been little developed in Great Britain, but many plants 
of considerable size are now in regular use in other 
countries. The supply of electricity in bulk in mining 
districts is also now being actively developed in various 
parts of the world, and when a cheap supply of energy is 
available, the use of electricity for heavy work in mines will 
undoubtedly increase. The author discusses the questions 
relating to winding in the first portion of the paper, and 
in the second portion he refers to various points relating to 
the cost of electric power in mines. The advantages of 
electricity over steam for winding purposes are referred to, 
and attention is drawn to the use of electrically-driven 
winding gear for deep shafts and for two-stage winding. 
The even turning moment of electric motors should reduce 
the wear and tear upon the winding rope and present 
advantages over the systems now in use. The losses 
through friction at starting with winding gears are of 
great importance, as a winding gear is stopped and started 
sometimes as often as 70 times per hour. Hence & method 
of drive which is enabled to start with little friction loss is 
certain to prove economical, when compared with steam- 
engines. Two-stage winding is no doubt open to many 
objections, but if it is to be carried out successfully there 
is little doubt that the use of electricity would overcome 
one of the chief objections in avoiding the installation of 
boilers half-way down the shaft. The use of electrical 
winding may improve the working with ropes so that it 
will be possible, by using a factor of safety of 6, to econo- 
mically wind materials from a depth of 6,000ft. in a single 
wind, and thus obviate the necessity for two-stage winding. 
The Koepe pulley has been largely adopted in Germany with 
electrically-driven winding gears together with balanced 
ropes, and the working of such pulleys appears to give 
every satisfaction. The work put into heavy cylindrical 
drums during acceleration may no doubt be recovered 
during retardation, but if rapid acceleration is required, the 
maximum  horse-power is necessarily very great with 
cylindrieal drums and is considerably in excess of the 
normal power required at full speed. Attention is drawn 
to the papers by Mr. Behr before the Institution of Miniug 
and Metallurgy and Prof. Habets before the Institution 
of Mechanical Engineers, and to the necessity for study- 
ing all the mechanical problems when determining the 
system to be adopted in any particular mine. The types 
of motors which have proved suitable for winding are 
separately excited continuous-current motors and asyn- 
chronous three-phase motors. In the case of continuous- 
current motors, the difficulty with starting has been met 
in some cases by using the Ward-Leonard system oí 
control. А storage battery has also been tried. With 
three-phase motors a liquid resistance in the rotor circuit 
has been adopted with satisfactory results. The author 
points out that the driving of winding gears by electricity 
is not entirely similar to electric traction problems. There 
are many new features which require caretul consideration. 
It is essential to study the inertia of suspended loads, the 
momentum of the winding gears, the static and dynamic 
stresses on the ropes, the friction of the shaft as well as 
the acceleration and retardation. The great variation in 
power taken by electrically-driven winding gears causes 
undesirable fluctuations in the circuit supplying the gear 
from the power-house, and, consequently, it is necessary to 
introduce some method of reducing the effect. The possi- 
bility of using storage batteries is discussed, and the 
advantages of the flywheel system is gone into in detail. 
The latter system involves the use of a heavy flywheel, 
whose momentum is utilised to give out energy when a 
heavy load is required and to take up energy when the 
load is light. The system has been developed by Mr. 
Ilgner, of the Siemens-Schuckert Works. Other systems 
are referred to, and the use of the Ward-Leonard method 
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of connecting a special generator with the winding motor 
in series is discussed. 

Figures are given as to the efficiency with the flywheel 
motor generators. "There is loss due to air friction and 
windaye, and in the case of a 40-ton flywheel, with a motor 
of 240 kw. and a generator capable of dealing with about 
600 kw. maximum, this constant loss was about 17 kw. 
The amount of energy available for storage in the flywheel 
should depend upon the period of retardation and the 
period of decking, when no energy is required to Le 
supplied to the winding gear from the generator. If the 
period of retardation and decking is short, it is not neces- 
sary to install a very heavy flywheel, but in order to keep 
the load in the main supply circuit fairly constant, the 
additional energy available for acceleration would have to 
be restricted to the amount stored in the fly wheel. 

The supply of power in mining districts by bulk com- 
panies is attracting considerable attention at the present 
time. To the mine owners it is purely a question whether 
they can erect electrical plant and produce electricity them- 
selves at a lower rate than at the prices at which the bulk 
company are prepared to supply them. The author gives 
approximate figures as to the capital costs of plants driven 
by gas and steam engines and the running costs. He calls 
attention to the increased use of gas-engines, and of their 
advantages where coke-oven gas or blast-furnace gas is 
available. The cost of producing electricity depends upon 
the load factor, and the cost should be divided into the 
following three items: (a) interest on capital and deprecia- 
tion ; (^) fuel ; (c) wages and repairs. Interest and deprecia- 
tion is one of the largest items, and in the case of mining 
companies, as the life of a mine is limited, the intercst 
should be high, and the author shows the effect of an 
allowance of 10 per cent. on the capital cost upon the price 
per unit with various load factors. 

The cost of coal and wages depend not only upon the 
load factor, but also upon the local prices, and short tables 
are given to show the effect upon the cost per unit of 
different prices of coal and different costs of labour. It is 
shown that for а mine having a demand not exceeding 
2,500 kw., and with coal at 6s. per ton, the cost per unit 
with a load factor of 20 per cent. is about 0°64d., while 
with a load factor of 50 per cent. it is 0:514. The margin 
with & 20 per cent. load factor below the price chargeable 
by à bulk company would probably be so small that it 
would be better policy to purchase current from them. 
In the case of the higher load factor it is doubtful whether 
a power company could compete with a local generating 
station. The author adds in the appendixes descriptions 
of electrically-driven winding gears with continuous-current 
motors and with alternating-current motors, and also some 
details of a test recently carried out in Germany. 


THE TRANSMISSION OF ELECTRICAL ENERGY 
BY DIRECT CURRENT ON THE SERIES 
SYSTEM.* 


BY J. 8. HIGHFIELD, MEMBER OF COUNCIL. 


(Continued from page 447.) 
CAPITAL AND. WORKING COSTS. 

lt is dittcult to make any general comparison of the capital 
est of тепе systems, as so much depends on the exact con- 
ditiens to be met, but the tables show the order of differences 
to be expected. Table II. shows the cost of alternate-current 
stations using turbine machinery ; for all but the smallest size, 
the cost might be reduced somewhat by using larger sized units. 
The cost of buildings is taken at a low figure, which could not 
be attained. except. under favourable conditions ; the figures 
relate to the normal rating of the plant. Table III. shows the 
cost of series direct-current power stations, in all cases slow- 
speed reciprocating engines being employed. Tables IV., V., 
VI., and VII. set out the cost of sub-stations, exclusive of 
buildings and all low-tension switchgear. Table VIII. shows 
the cost and other particulars for underground work; these 
results are also set out in Figs. 15 and 16 in the form of curves, 
but at different current densities. Table IX. is a summary of 
the other tables, and shows the lengths of high-tension mains, 
where the saving in the cost of the line work may make up for 
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the extra cost of the direct-current power station. The tables 
have necessarily been largely prepared from estimates, but every 
care has been taken to make them as reliable а guide as 
possible ; at the same time, it must be sure that they can give 
at best only a very rough idea of relative costs, and that each 
сазе must be considered on its own merits. From these 
figures it may be assumed that where the power station is 


e run 


r mil 
Е . 


pa 
N 


Cost in $ per KW 


о 1 2 3 y 
Secbiona. area of conductor in *Scuáre anche 


Fic. 15. — Relation between the Cost of Two 3-Core A.C. Cables and Two 
D:€. Single Core Cables working оп а 5- ire Thury System. Density, 
750 a square inch: cost of conrer taken at £87, 10s. per ton; cost of 
trenching and stone duct, £1,100 per mile. 


situated at or near the centre of a district whose boundaries 
extend radially to, say, eight miles, only in very exceptional 
circumstances is the series system superior to the parallel 
alternate system in cost or convenience. With steam driving 
with present knowledge the series direct-current power station 
exceeds in cost the turbine-driven alternate-current power 
Station, and, therefore, under such conditions the cost of the 
line is the deciding factor. 
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F10. 16.—Single-Core Cables, Thury Sys em Relation between siza of 

conductor and cost per mile run of cables ‘aid, cost of laying, includ- 
ing trench work and du.ts, tak eu at £1,110 per m'le. 


inches 


The simplest class of transmission to consider is that where 
energy is transmitted from a single point to a far distant and 
concentrated load ; in this ease the tables show where the series 
system may be considered. The second class of transmission is 
where a more or Jess circular district containing blocks of load 
at comparatively wide intervals is to be supplied. from a power 
station either outside or on the circumference of the area: here 
it is not possible to generalise, and, therefore, it is con enient 
to study a special case. Consider such an area as shown in 


the extreme end of the line. 
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the diagram. 


TauLE II. 


Power Slalion-—Allernaling Current Syslem. 


14,000 k.w. 110,000 k.w. 


Total Capacity ...| 2,400 k.w. 37,500 k.w. 


No. of Units апа) |, , À ane Mese, | " 
Size {эй 6 R 400 k.w. 7 $ 2,000 К.м. по ; 3,750 k.w.|22 , 5,000 k.w 


Rating) | 10,000 volts| 12,000 volts | 15,000 volts | 20,000 volts 


I. Bui Idings,) 
including. 
_ Chimneys 


£12,130 £38,695 £87,320 £248,325 


2. Generating) 
Plant j| £21,690 


£84,895 


£5,760 


£200,765 £520,905 


3. Switch Gear ... $38,700 


4. Boilers, Auxili- 
ary and Coal 
Handling 
Plants 


£2,980 £18,440 


£19,380 £68,780 £164,445 £498,370 


Total Cost 656,180 £201,130 £473,230 | £1,318,040 


Cost per k. W £234 6144 £176 £120 


TABLE III 
Power Station—Thury System 


Total Capacity ... | 2,400 k.w. 37,500 k.w. | 110,000 k.w. 


No. of Units 21 12 ; 200 k.w |14 ; 1,000 k.w.|20 , 1,875 k.w.|44 ; 2,500 k. w. 


14,000 k.w 


Size (Normal }|60 amperes 250 amperes | 417 amperes | 1,000 amperes 
Rating 3,300 volts | 4,000 volts | 4,500 volts 2/500 volts 
1. Buildings, 
includin | £12,130 £50,245 £103,490 £288,750 
Chimneys 
2. G B Er ating £27,700 £149,320 £325,680 £915,780 
3. Switch G ear... £910 £1,225 $1,370 £2,580 
4. Boilers, Auxili- 
uidi m £i19380 | £68,775 | 6164445 | 4408370 
Plants 
Total Cost £60,120 {2069.565 $594,985 | {1,705,480 
Cost per k.w £2505 £1925 £1586 6155 
TABLE IV. 


Static Transformer Sub-slalion reducing from High Pressure lo a 
Working Pressure of 500 Volis 


6,000 k.w. 


Total Capacity ...| 200 k. w 800 k.w | 2,000 k.w 


No. of Units aud А . ; 
Size (Normal. 12 ; 17 k. v. a. 12; 70 k.v.a. | 12; 170 k.v.a. i8; 335 k.v.a. 


S.P Trans. S.P Trans. 


Rating) j| S.P. Trans.| S.P. Trans. 
. Ch PELL goas | £1,879 42,55 £9,670 
* en I| £755 | £2205 | 2485 £3,525 
Total Cost $2,380 £4165 £5,050 £13,195 
Cost per k. GW {119 $5721 £252 £219 
| 
TABLE V 


Sub-station-—Rotary Converter System, giving 500 Volts: 


Total Capacity ...| 200 k. w 800 k.w 2.000 k.w 6,000 k.w. 


хо. of Units and 


Size (Normal 4; 50k.w. | 4; 200k.w. | 4, боо k. w. |6, 1,000 k. w. 
Rating) 


t. Converter Plant) 41,575 £3,980 £6,745 $19,925 
i Ge £1,620 $2,360 £2,545 £3,580 
Total Cost 63.195 £6,340 $290 £23,505 
Cost per k.w £1597 £792 £464 £391 


For alternate current two lines are taken from the power 
station, each consisting of two three-phase cables, the con- 
ductors of 0°075 square inch area, the pressure being 20,000 
volts ; these are equal to a load of 7,200 kw. at 750 amperes per 
square inch, the C? R loss at full load being 14:4 per cent. at 
The cost is as follows ; 


stations Nos. 1, 2, 3, 4, 14, and 15. One cable of 0:075 
section between Nos. 15 and 12 sub-stations. All other sub-stations 
have one 0°05 square inch cable. 


Length of 0:075 square inch cable 252 miles at £1,050 per mile £54,600 
0:050 | £900 59 
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Fig. 17, with a distribution. of load and distances as shown on 
The total load is 7,000 kw. The cables are laid 
along roads, the solid lines showing the direct-current cable 
routes and the dotted line that of the alternate-current cables. 


66 miles 0:05 cable at £900 per mile £59,400 
52 miles 0:075 cable at £1,050 per mile ...... .. 94,600 
Trenching and duet, 85 miles at £1,000 per mile 85,000 
Total ....... (———— M £199,000 
TABLE VI. 
Sub-slalion—4A.C. Motors coupled lo Direct-Current Generators giving 
500 Polls. 


Total Capacity ...| 200 k. w. 800 k. W. 2,000 k. w. 6.000 k. w. 
No. of Units eii 
Size (Normal 4; 50k.w.{ 4; 200 k. w. 4: 500 k. w. |6; 1,000 k.w. 
Rating) ) 
t. Converter 
Plant, Induc- : 
поп Motors, (6,755 


and Step- #1730 £11,735 £35345 
down Static 
Transformers 
К 5 £1,620 £2,360 £2,545 £3,580 
Total Cost £4,350 £9,115 £14,280 £38.925 
Cost per k.w. £3175 £1139 £714 £649 
TABLE VII. 


Sub-stalion—Thury System (Thury Motors coupled to D.C. Generators 
giving soo Volts). 


Total Capacity 200 k.w. 800 k.w. 2,000 k.w. | 6,000 k.w. 


No. of Units and | 
Size (Normal 4, 50 k. w. 4: 200 k. Ww. 4; 500 k. w. 6; 1,000 k. w. 
Rating) 


1. сепме rte '| £2,635 £6,630 £11,580 £26,510 
2 „ | £560 £790 f1.195 £2,640 
Total Cost £3.195 £7.420 £12,775 $29,150 
Cost per k.w £1597 £928 £638 £485 
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Vilernate-Current Cables shuWn dotted linc» 
Direct-Current Cables shown full lines 
Sub-stations shown thus e 
FIG. 17. — Diagram of Typical Bulk Supply Area, the Power Station 
being situated near the Circumference. 
Alternating-Current Cable System at 20,000 Volts, 
Two cables of 0:075 square inch section from power station to sub- 
uare inch 


)» э » = ?3 27 ‚400 
Length of trenching = 85 miles at £1,000 per mile. (This includes 


price of conduit, trenching, and reinstating.) 


Trenching ................. FCC £85,000 
Cable 0°05 square inch ..... FF 59,400 
Cable 0:075 square inch .......................... wee 54,600 

ТОКА елине а taa eU £199,000 


Direct-Current Cuble System at 100,000 Volts. 


One cable of 0°1 square inch section, length = 84 miles at 


£580 per mile боола 


Length of trenching = 84 miles at £900 per mile. (This 


includes price of conduit, trenching, and reinstating) ..... ; 


70, 600 
Total be ese э 66е Ө @М 620 MH о о.е 64 9 me мио eco ce ми ED ШВ ИНО £124,320 
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TABLE VIII 


Showing Cost of Pafer-Insulated,-Lead-Covered Cable Systems Cables laid in Stoneware duct Cost of Trenching. Laying and Three-way Рис] assumed at £1,100 per ile 
Cost of Copper, £87 103. per Топ Lead, £16 155. per Ton. 


-. — — om 


© BBCTIONAL AREA. 


— — — — 


өз SECTIONAL ДАВА 


3 Capacity K w. Cast per Mile. ui Ad Capacity K W. Сом per Mile a ew 
1.002 е $00 Cable 10036 400 Age 500 e 
Sq Inch | Sq Inh | Cable. Dut | Sq Inch | Sq lach | 54 Inch | Sq lach 
Density. | Density reaching | Density. | Dens&y | Denuty. | Оепену 
Direct Current. Series System 
Two wire both equally insulated 5.000 (оосо 500 939 403 2,125 
(0,000 2,000 1,000 1.085 219 4.250 
£0,000 4,000 | 2,000 1.173 C14 8,500 
30, 6,000 | 1.000 1,276 079 | 12,750 
40,000 8,000 4,000 1,379 062 | 17,000 
Three-wire, two cables insulated with 40,000 8,000 | 4,000] 4,173 057 | 17, 
earth refurn 
60,000 12,000 | 0,000 1,276 039 | 25.500 
80,000 16,000 | 8,000 1,379 0'31 34,000 
100,000 20,000 | (0,000 1,496 026 == 
(20,000 24,000 | 12,000 1,613 033 - 
Two-wire, one insulated cable and earth 20,000 4,000 2,000 [ 074 8,500 
return. (Duct and trenching assumed 
at {yoo per mile.) 40,000 8,000 | 4,000 690 0°49 | 17.000 
60,000 12,000 | 6,000 0:28 - 
| Sq Inch Sq lach 
8 nc n 
Alternate Current Three-phase Density. Density. 
Two 3-core cables 10,000 6,920 | 5,190 1 2644 072 | 12,250 
15,000 10,380 | 7,785 | 3,084 0°54 | 18370 | 15570 | 4736| 5836| 032 
20,000 13,840 | 10,380 3,524 045 | 24.500 | 20760 5.212 6,312 | 026 | 0'30 


TanLE IN. . 


Summarising the Cost per k. w. of Power Stations, Sub-stations of various types, and the Cost of Line Work underground, showing 
the limiting length of Line where the Cost of the Series System is equal to the Cost of the Parallel System under the 


stated Conditions. 


Capacity of System, k. w. 14.000 14,000 
Working Pressurc, volts . 10,000 40,000 15,000 120,000 
e Cable System in { per kw. p.-milc | Сб 0:82 C42 O18 
Cost of Power Station in ra per kw. 234 2505 144 19°25 
Soo 800 


Capacity of Sub-station, К.м. ... 
Cost of Sub-station in £ per kw. :— 


With Static Transformers... L9 — 521 — 
With Rotary Converters 13:97 — 79? -— 
With Motor-Generators ... 2175 15:97 1159 9˙28 


Total Cost of Power Station and Sub- 
station, in £ per kw. :— 
With Static Transformers... 
With Rotary Converters 
With Motor-Gencrators 
Length of Cable run in miles, where the 
Cost of the Systems ts cqual :— 
With Static Transformers... 
With Rotary Converters 
With Motor-Generators 
Particulars of Conductors :— 
Nuinber and Size of Cables 
Current Density per sq. inch.. -— 
Percentage CR loss per mile, at full ) 
load, alternating current with go- 
per cent. power factor | 


353 — 19:6 - 
394 — 213 — 
451 410 25% 28˙5 


No allowance is made for power factor or capacity current or A.C. Per KW. D.C. Per KW. 
dielectric hysteresis, losses. It will be seen that this is the | Power station of 7,000 2 £ 

cheapest possible scheme, the whole supply in the more distant kw. A. C. includes step- 

centres depending on a single cable. The cost per kilowatt is up transformers) ...... 119,000 .. 170 ... 140,000 ... 20:0 


£28:4, which is almost prohibitive, and at once shows that a | Sub-stations of 7,000 kw. 70,000 ... 100 ... 70,000 . . 100 


jp wer station nearer the load centre is necessary. For direct | pine 7.000 A.C . 
current a single cable 01 square inch area, insulated for working 8.000 D. CO 199,000 ... 28'4 .. 124,220 . 177 
at 50.000 volts to ground, is taken entirely round the area. ; — 

Phs cable could be worked at 800 amperes per square inch, £388,000 55:4 £334,220 47-7 


Berne the cable a capacity of 8,000 kw. when working at 


100.000 volts on a three-wire system. Тһе cost is as follows: ~ The cost of the series line at its full rating is £15°5 per kilowatt. 


ЗА miles 0:1 square inch single cable at £580... £48,720 : . 
Trench and duct at SOU UU]¹² ! 75,500 (To be continued.) 
Toni ЖКО КККК ЛС УТ eet £124,220 5 


The complete costs of the two systenis are approximately ах India. — It las been proposed to introduce electric power into Nabha 
follows ; State for working cotton factories, 
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THE TRAM ACCIDENT. 


Two things loom largely during the end of the holidays 
in the popular mind—one the evergreen subject of 
municipal work which the Labour Party seems to want 
extended, the other the almost certain holiday calamity. 
This time the latter consisted in the overturning of a 
tramcar on the Croydon Sutton branch of the South Metro- 
politan Tramways Company. The accident took place at 
the foot of an incline between Wallington and Carshalton. 
We are not going to attempt to state the cause of the 
accident, nor to say anything of importance to experts. 
We are more concerned at the present time with the con- 
tinued hysteries of the cheap Press, and the consequent 
misleading of the oi polloi. The opinions expressed by 
travellers on the car or by interested parties are of little 
consequence. All statements are indefinite, mere surmises, 
or refer to results, not causes. The cause or causes 
may be brought out at the inquiry, or may for ever 
remain a mystery. The one broad fact relating to tramway 
working is that all curves should be taken cautiously—the 
sharper the curve the greater the caution, and the less the 
velocity. Every boy student in mechanics is taught that 
a moving body tends to go on in a straight line, hence a 
tramway car or any such body tends to go in a straight 
line, and force of some kind must be impressed to change 
the direction of its motion. In railways the chance of 
accident by leaving the rails at curves is counteracted by 
raising the outside rail, so that the rails are not level. 
The natural tendency of a bicycle rider going round 
a curve causes him to bend towards the inside of the 
curve, and the sharper the curve and the faster his 
pace the greater his inclination. In a tramway the 
construction cannot, from the nature of things, follow 
that of a railway. Other traffic than trams has to be 
considered, so for the most part the tramway track is, 
so far as transverse measurements are concerned, level. 
The wheel flange acts, but no raised rail ; thus the tendency 
to go on in a straight line encounters less opposition in a 
tram track than in a railway track, hence, again, the 
necessity to be cautious in negotiating curves and to go 
slowlv. Another point about which we have been told to 
fear no trouble is the position of the centre of gravity of 
a car. We are not quite satisfied on this point. The 
framework may be heavy, and under normal conditions the 
concern may be stable, but it has often crossed our minds 
when watching double-decked cars that the question of 
the centre of gravity when the car was heavily loaded on 
top was not settled. Of course, the danger from raising 
the centre of gravity is lessened if the car is loaded, as it 
is stated this was, both inside and out. Generally speaking, 
the tramway cars as used upon our principal tramways are 
well constructed and provided with every appliance known 
to prevent accident. If by chance accident comes, it is due 
to something other than the apparatus provided or it is bv 
the misuse of that apparatus. 


MR. HAMMER'S “ HISTORY OF AN ART.” 


It is quite like old times to read the welcome contribution 
of William J. Hammer, as given by permission in our last 
issue. In the early days of the electrical era Mr. Hammer 
was often among us on this side, and we all admired him 
for his hobby—the collection of specimens and the mastering 
of the knowledge of all that concerned the lamps used in 
electric lighting, and, again, more especially of incandescent 
lighting. Fortunately, Mr. Hammers huge collection 
remains intact, and has not suffered the fate of a smaller 
collection once belonging to the present writer. This small 
collection contained originals of Swan, of Edison, of Maxim, 


=; — — 


and so on. Dat youngsters, full of zeal from the teaching 
of Lord Roberts and others, thought what an excellent 
turget these lamps would make to test accuracy with the 
rile, and the lamps were so used. Wisdom sometimes 
comes after an event, but it does not bring back lamps 
-hattered by a rifle bullet. Thus went our “History of an 
Art, but the collection of Mr. Hammer is far more perfect, 
and we hope that the collecting will continue so that future 
generations will be able to trace the evolution of this form 
of lamp for artificial lighting. It is just possible that a 
little trouble would enable us on this side to obtain for 
some museum or for the library of the Institution a fairly 
complete collection of specimen lamps. There must be 
many samples in the hands of private individuals who with 
aiittle coaxing might be induced to contribute to make 
such a public collection. 


ee 


PARIS ELECTRIC LIGHTING. 


The Paris Municipal Council have at last adopted the 
conditions of the new concession for the electric lighting of 
the whole city, public and private, by a single company, 
instead of the present six, the contracts of which expire on 
Nov. 1. According to the Paris correspondent of the 
Heenomist, a uniform rate is fixed of seven centimes per 
hectowatt per hour for lighting, and three centimes for 
power, during the first four years of the concession, which 
is for 32 years, and for the remainder of the period five 
centimes for lighting, the charge for power remaining 
unchanged. The new rates constitute a reduction of 
about 50 per cent. on the existing prices, which are, 
however, variable, according to the companies and the 
districts. After payment of a dividend of 6 per cent. 
the Municipality will take a share of the profits, com- 
mencing at 5 per cent., and which may be increased to 
50 per cent. The Council refused to impose a compulsory 
eight hours’ day. 


FORTHCOMING EVENTS. 


Monpay, Арки, 8. 
Society of Engineers. —At 7.30 p.m., at Roval United Service 
Institution. The Renard and Sourcouf Road-Train System,” bv 
М. Ats. В. Н. Thwaite and R. F. Thorp. 
Institution of Mechanical Engineers (Graduates' Section).— 
oben Milling,” by Mr. Albert E. Harris. 


Teespay, APRIL 9. 

Institution of Electrical Engineers (Manchester Section). 
At 7.39 pou, at the University, The Experimental Determina- 
tien ot the Losses in Motors. by Mr. C. F. Smith. 

Junior Institution of Engineers. At 8 p.m., at Westminster 
билсе Hotel, * The Relation of Surveying to Engineering," by 
Mr. George P. Knowles, 

Institution of Electrical Engineers (Glasgow Local Section).— 
At 8 p.m., at 207, Buth-street, Glasgow, ** Hlumination and some 
[iluminants,” by Mr. J. D. Mackenzie. 

National Electrical Manufacturers’ Association.—At 5 p.m., 
annual meeting at Dartmouth House, 2, (Queen Anne's-gate, 
Westminster, S.W. 

Institution of Civil Engineers.—At 8 p.m., discussion on The 
Application of Hydro-Electrie Power to Slate Mining,” by Mr. 
Moses Kellow ; and on Electrizaily-Driven Winding Gear and 
the Supply of Power to Mines," by Mr. A. H. Preece. 

WEDNESDAY, APRIL 10. 

Association of Engineers-in-Charge.— At 8 p.m., at the St. Bride's 
Institute, Fleet street, E.C., © Dynamos and Motor Speed Regula- 
tion.“ by Mr. J. T. Mould. 

Dynamicables.—-At 7 p.m. for 7.50 p.m., annual dinner at the 
Giite ron Restaurant, Leicester-square. 

Institution of Electrical Engineers (Birmingham Local Section). 
At 7.30 p.m., at Summer-lane power station, Some Considera- 
tions involved in the Design of the Switehgear for the Summer- 
апе Generating Station of the City of Birmingham, hy Mr. J. E. 
Woodbridge. 

FRIDAY, APRIL 12. 

Institution of Mechanical Engineers.—At 8 p.m., at Storey's- 

gate, S. W., discussion on Petrol Motor Omnibuses. 


SATURDAY, ÁrRIL 13. 


Royal Institution of Great Britain.—At 5 p.m., Studies in 
Magnetism,” by Prof. S. P. Thonipson. (Lecture I.) 
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INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


The twelfth annual convention will this year be held at 
Shettield from June 24 to 29 inclusive. ‘The headquarters 
of the council will be held at the Royal Victoria Hotel, 
Sheffield. The provisional programme, which has just 
made its appearance, is as follows: 

TursSpAy, JUNE 25. 
Presidential address. 
Reading and discussion of papers. 
Visit to Viekers, Sons, and Maxim, Limited, River Don Works. 
Reception and dance, given by the Right Hon. the Lord Mayor 
of Shetheld, at the Town Hall. 


WEDNESDAY, JUNE 26, 
Excursion in the Dukeries (all day). 

THURSDAY, JUNE 27. 
Annual general business meeting (members only). 
Reading and discussion of papers. 
Members’ annual dinner. 


Frivay, JUNE 28. 
Reading and discussion of papers. 
Visits to tramway and electric light stations, 

The following are some of the subjects which will probably 
be discussed. during the convention : depreciation ; three-phase 
distribution ; extensions to outlying districts ; the selling price 
of eurrent ; alternating-current distribution. 

A detailed official. prograYume will be issued in due course, 
and in the meantime all communications should be addressed to 
C. McArthur Butler, secretary, I. M. E. A., Staple-inn-buildings, 
Holborn, London, W.C. It should be noted that the social 
functions on the first two days are arranged with a view of 
ladies joining the party. 


— 


THE WOOLWICH REPORT. 


The conclusions from Prof. Alex. A. B. Kennedy's 
investigations into the Woolwich electrical undertaking 
have been given already in our columns, but not the full 
details of the report. These are of general interest, and 
may be the means of checking extravagant schemes else- 
where. The electrical engineers responsible for carrying 
out extensions to plant and mains must keep the com- 
mercial side of the problem well before them, and avoid 
unremunerative expenditure. Prof. Kennedy's report, 
which we have slightly condensed, reads as follows : 


You have in your district, unfortunately, two generating 
stations on which, with the mains and sub-stations, you have 
spent. a total of £255,752.* I do not wish to touch unnecessarily 
on what may probably have been a matter of considerable dis- 
cussion by your Council, but I should not be dealing fairly with 
you if. I did not say at the outset that, in my opinion, the eree- 
tion of the Plumstead station was a serious mistake- a mistake 
which has been primarily responsible for your enormous capital 
expenditure, and in this and other ways very largely responsible 
for the unfortunate position in which your undertaking now 
finds itself. The whole of the work which you are doing at 
present, or can possibly do for many years to come, could have 
been done perfectly well from your Woolwich site, with a very 
large reduction in capital expenditure and a considerable saving 
in generating costs. As, however, the two stations exist and 
the capital charges upon their cost have got to be paid, it would 
serve no useful purpose were I to discuss in detail all that might 
have been done or saved if a different policy had been adopted 
from the outset. The same remark applies also to the supply 
which you have undertaken in the Eltham and Lee district, 
which I fear can never be made to yield any profitable return 
upon the eapital expended on it. 

The capital charges (interest and repayment) on your present 
outlay amount to £12,044 per annum. This is only 42 per 
cent. on your capital expenditure, and is, therefore, propor- 
tionately very small. The borough treasurer points out to me 
that as you have borrowed on the instalinent (and not on the 
annuity) principle, this percentage оп your present outlay will 
decrease in future. On the other hand, I understand that the 
London County Council have reduced the periods for which 
they make loans, so that for future borrowings the percentage 
wil be very much higher. For our present purposes it will, 
therefore, be sufficient to assume that your average capital 
charges will remain for some time at 4% per cent. on your capital 
expenditure. Considering, however, that some of the plant 


* This figure and all others, unless the contrary is stated, refer to 
your last published accounts up to March 31 last. 
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paid for at Woolwich (the battery, for example) is no longer in 
existence, and that other parts of the plant can only be used 
for a few years longer at most, it would seem that sound finance 
would indicate the ei eation of a depreciation account in addition 
to your very slowly accumulating repayments. 

Your sale of current during the year ending March last was 
1,051,500 units. Your output is, however, increasing, and this 
year (1906-7) your sales may very probably reach 1,350,000 
units with an only very slightly increased capital expenditure. 
This is probably as large an output as can be met without 
considerable increase of plant, and, therefore, of capital expen- 
diture. Taking, then, the current year (1906-7) as being fairer 
to the undertaking than 1905-6, it would appear that your 
annual sales amount to about 5:2 units per pound sterling of 
capital expended. I have examined a very large number of 
accounts of other municipal undertakings, but can find only one 
so low as this. In 1899, Islington, with an output of 1:4 million 
units, was also working at the rate of 5:2 units per pound of 
capital expended, but it saved itself by charging an average of 
554. per unit sold. I cannot find any other place nearly so 
low. York, with one million units, sold 8:5 per pound; 
Stirling, with only a quarter million units 7:5; Southwark, with 
one million, 11:8 ; Hammersmith, with 14 million, 8:6 units, 
and so on. 

This unfortunate condition arises from two causes—viz., 1, 
your very high capital expenditure, and (2) the low load factor 
of the demand in your district. For this last you are not, of 
course, responsible, but the fact that it might have been antici- 
pated made initial economy in capital expenditure all the more 
important. Last year your load factor averaged about 11:5 per 
cent. ; this year it may be 12 per cent., but as you have a 
considerable amount of public lighting with a load factor of 
from 35 to 40 per cent., the actual load factor of your 
private consumers come to only about 10:5 per cent., or the 
equivalent of only 24 hours full lighting per day. This matter 
of load factor—that is, the number of hours per day during 
which your customers use their lights— is entirely beyond your 
control, except in so far that you can arrange your scale of 
charges so as to encourage long-hour users as much as possible. 
I find that lately you have made changes in your rates of charge 
specially for this purpose, but they are as yet too recent to 
enable you to judge of their success. 

The direct effect of the capital charges on the working of the 
undertaking can easily be seen. For 1905-6 the capital charges 
of £12,044 on 1,051,500 units sold amounted to 2°75d. per 
unit. This figure, it will be seen, is really a first charge per 
unit, and no amount of economy in working can reduce it—it 
has just got to be faced. The average price which you obtained 
for current in 1905-6 was 3°68d. То make your accounts 
balance, therefore, your total costs of generation and manage- 
ment should not have exceeded 5:68 – 2°75, or 0°93d. per 
unit, whereas your actual total costs last year were 3°30d., 
corresponding to a loss of 2:574. per unit, or altogether £10,439 
for the year. (This, of course, is apart altogether from the 
loss incurred by the wiring and motor department, which I will 
deal with later on.) The details of your costs last year were as 
follows, taken in every case per unit sold : 


Fuel, etc., including amount paid to destructor ...... 0°72d. 
Wages at stations ............................................. 0:464. 
Other generating costs ....................................... 0:544. 
172d. 
Distributing co0 tt наа 0:214. 
Manágémenb. ааа нуран кыа du 0:864. 
Rates and taxes ............................................... 0:534. 
... ³ð анин 0°18d. * 
3°30d. 


* This figure, of course, merely represents the total cost of main- 
taining, etc., the public lamps divided over the whole 1.051, 500 units. 
The actual cost per илїї sold for public lighting (173,900 units) is 
1`094., as taken later on in this report. 


Considering the year now current, with an estimated sale of 
1,550,000 units, the capital charges (the total of which will not 
be greatly increased) will amount to about 2:20d. per unit sold. 
Your management and general charges would diminish per unit 
with the increased output, and from recent figures which I 
have examined there is no doubt that Mr. Keats and his staff 
have succeeded in reducing the works costs also. Instead of a 
total working cost of 3°3d. per unit as above, I think that it 
will be reduced to about 2:5d. At this figure your total costs 
per unit will be about 2:2 + 2:5, or 47d. instead of 6:05d., as 
at present, and the loss for the year will probably be reduced to 
under £6,000 if your price per unit remains unaltered. But 
there is obviously no possibility of turning the loss into a profit 
for the current year, or even of getting rid of the loss, unless 
the total cost per unit sold were to he reduced to 3°68 - 2°20, or 
1:48d. This, of course, is a figure easily reached with a large 
output and a good load factor, but I am afraid it cannot be 
looked for at Woolwich, where the output is only moderate, the 
load factor exceedingly low, and where aiso you are saddled 
with the running expenses of two stations and the additional 


costs of the high-pressure generation and subsequent trans- 
formation of over 600,000 units per annum, as well as with 
extremely high management charges. For the sake of com- 
parison, it may be convenient to note that the average total 
costs of London local authorities amount to 1:44. per unit, but 
with an average output of three million unite, and that in 
Southwark, with an output something like your own, but with 
а very much better load factor, the total costs are 1:8d. per 
unit. You have an advantage at Woolwich over London 
generally in cost of fuel, but not in any other respect. 

With the conclusion of the current year you will have reached, 
as I mentioned above, the full output of your present plant, 
assuming that no change comes about in the load factor. If 
you are to meet the natural increase of load, therefore, for the 
winter 1907-8, you require to provide, new plant and incur 
further capital expenditure. It is necessary to look at this 
matter in detail. You have at present in use three sets 
of plant, two at Plumstead and one at Woolwich— viz. : 
(1) The direct-current plant at Plumstead, which supplies the 
district nearest that station, and is ample for some time to come. 
It amounts in all to 675 kw., while the maximum load upon it 
last winter was under 500 kw. There is, therefore, plenty of 
reserve in this section of your plant, besides provision for 
increasing load, and nothing need be added. (2) The high- 
tension plant at Pluinstead and at the sub-stations, which was 
really required only for the supply of the Eltham district. 
This demand never exceeds 60 kw,, and is seldom so large; 
it could perfectly well have been met from the start by a small 
motor-generator. Forreasons which I have not heard, however, 
there have been installed at Plumstead two high-tension steam 
units of 500 kw. capacity each, or 1,000 kw. in all. In order 
to provide work for these machines to do, high-tension mains 
have been laid from Plumstead to Woolwich, and 500 kw. of 
motor- generators, with high and low tension switchboards, 
erected at Woolwich, to transform the high-tension current 
into low-tension direct current for distribution in Woolwich. 
Two consequences come from this method. In the first place, 
your capital 5 for this section of your generating 
machinery has been almost double what it would otherwise 
have been, so that the capital charges per unit are propor- 
tionately increased. In the second place, instead of selli 
79 per cent. (itself quite a low proportion) of the units gene- 
rated, you only sell 52 per cent., and have to provide at the 
same time additional working staff for the double plant in the 
two stations. (3) The direct-current plant at Woolwich, which 
plant is, of course, largely old: some of it has ceased to be of 
use and some more cannot last long, but it has been kept in 
running order, and as the condensers are now working properly, 
it is fairly economical, considering the size and age of the 
units. Practically the whole of this section of the plant which 
is usable will be in use this winter, supplemented by the motor- 
generators above mentioned, which receive current from 
Plumstead. 

The additional demand for the winter of 1907-8 above that of 
the winter now approaching is likely to be about 250 kw. (of 
course such a figure as this can only be estimated from what 
has been happening in the past) Of this amount. probably 
90 kw., or a little more, will be required in the Plumstead 
district, and is already amply provided for by reserve direct- 
current plant at Plumstead. The remainder, say 200 kw., wil 
be required as direct current in the Woolwich district. (The 
increase at Eltham 15 so small that it does not practically affect 
the matter.) Obviously it would be short-sighted, however, to 
consider the winter of 1907-8 by itself. It is necessary to look 
well forward, so that whatever money may have to be spent 
just now may not turn out to be wasted later on. It will be 
convenient to consider the matter for a period of, say, five 
years, during which you will have had a probable additional 
demand for over 1,000 kw., and wil have had to provide 
additional plant for at least 1,250 kw., the greater part of which 
will be required for the supply of direct current to Woolwich 
district. If you adhere to the system at present in use, and 
put down high-tension plant at Plumstead, high-tension inains 
to Woolwich, and motor-geuerators at Woolwich, the cost to 
you will be about £32 per kilowatt of additional direct current. 
output. If, on the other hand, you put down direct-current 
plant with boilers, ete., at Woolwich the cost will be about £20 
per kilowatt, so that (allowing for that part of the Plumstead 
plant which is direct-current in any case), the additional cost 
of the double system would be about £12,000. You have to 
add to this that the cost of generation at Plumstead per unit 
sold will be much greater than at Woolwich, on account of the 
smaller proportion of generated units which сап be sold, and 
the additional wages at the motor-generators. 

On the other hand, as all great improvements for some years 
have been carried out at Plumstead, and Woolwich left quite 
behind, there is more expensive work to be done at Woolwich 
than at Plumstead in connection with the modification and 
extension of buildings, and а new chimney is required at once. 
while the Plumstead chimney would be sufficient for some time 
to come with additional fan power. If it were not for these 
points, there could be no doubt whatever that all your future 
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extensions should be carried on at the Woolwich station. As 
things stand, the matter is not quite free from difficulty, but in 
spite of the fact that nothing has been done to put W oolwich in 
onler, I have come decidedly to the conclusion that it will be 
more economical for you, and will cost less, to face this and to 
develop your. Woolwich station as your principal station in 
future, and put all your extensions there except such as are 
required for the supply of direct current in Plumstead. 

The present method of supplying the Woolwich district 
indirectly from Plumstead is most wasteful, and the sooner you 
can do without it the sooner will you reach really economical 
production, The only reason for its adoption which I can find 
iS that your high-tension units at. Plumstead аге far too large 
for the demand in the Eltham district — the only place where a 
hish-tension supply is wanted - and that, therefore, to keep the 
umts gomg with reasonable economy you have wished to put 
mere taal on them, and yon have expende «d nearly £10,000 
lech to enable you to do this. The whole supply of. Eltham 
would be amply met by putting a high-tension dynamo on one 
of your sinall Willans sets at Plumstead. 

Instead station has the advantage of. the steam supplied 
by the destructor at à moderate rate, and it is desirable that 
this advantage should be made use of to the greatest possible 
extent. This. however, has already been done, and you are 
aiready compelled to use one at. least. of your coal-fired boilers 
every day, so that, as far as the future load is concerned, ‘there 
would appear to be no further gain to be obtained from the 
destructor. On the other hand, coal is dearer at Plumstead 
u here you have no siding), and the condensing arrangements 
are not so complete as at Woolwich, an additional cooling tower 
being much required, From the point of view of the electricity 
works supposing always that you do not pay for more steam 
than you have received (as appears to have been sometimes the 
ease), it would be an advantage if more refuse could be sent to 
the Plumstead destructor. From some figures which have been 
put before me, however, it appears very doubtful whether this 

would be a financial advantage to the borough as a whole - of 
this your Council must be the judges. 

1 have pointed out that, as a mere matter of arithmetic, your 
capital] charges this year will be about. 2:24. per unit. sold. As 
the capital has been already spent, there is, of. course, nothing 
that you can do which will reduce this figure. Your generating 
eets are, as I have already said, being rapidly reduced. But 
with two sinall stations, and with the indirect system which you 
have adopted, you cannot anticipate that they will ever be 
realy low. Of course. an increase of load factor -in other 
words, an increase in the number of units sold per pound of 
cxpital expended—would at once bring down both capital charges 
And generating costs per unit. But this is, unfortunately, not 
to be anticipated, and in any case is outside your own control. 
1 have said above that I think you may get your costs down by 
over qid. per unit this year—a very large reduction —and. no 
deubt this reduction will continue. But I am bound to point 
eut to you most distinctly that for several years to come, if you 
charge an average of only 577. per unit to consumers, your 
andertaking cannot possibly pay its way, but must be carried on 
at a loss to the mitepayers. There are some cases and places 
in which, when an undertaking is not paying, it has proved the 
Inst policy. to reduce prices, in the hope of. iuproving load 
factor and increasing output. But Jam sorry to say that under 
the circumstances in which you are placed 1 cannot suggest this 
course. Indeed. it would be more accurate to point out that you 
have already adopted this course long ago, and that it has failed 

bring about the wished-for result. 1n 1902 the Woolwich 
сэшрапу appear to have received about 47754, per unit for all 
units except those Sold in bulk to you; in. January-March, 
1303, your own price was 4'66d., reduced in 1903-4 to 3°75d., 
at which fiture it still remains approximately. Your present 
average charge appears also to be kept up by a high charge for 
current. used for publie lighting. As such current is used with 
a bad factor of at any rate 55 per cent., its share of capital 
charges amounts rightly only to about 0“ 74. per unit. The 
viditional expenses of trimming and maintaining the lamps 

une to 1:094. per unit last year. It would appear, therefore, 
taat the proper charge for are lighting should be considerably 
less than for private lighting instead of somewhat greater. 

[tis se much a matter of local feeling and conditions that I 
do not feel able to advise you positiv ely on the point, but I am 
sate that in tlie first instance your Council should, at any rate, 
~rtously consider. whether they have not gone too far in the 
„reti of reduction of price. By all means encourage long- 
our consumers in Woolwich as much as you can - they are 
мам асу necessary if your load factor is to be improved, and you 
can atlonl te encourage them. But as à mere matter of business 
yeu cannot afford to keep down your prices to people who only 
use hght for 14 or 2 hours per day, as many of your customers 
iust de. A substantial increase of income per unit, which, of 
course, means a substantial increase of charge to such con- 
imer. is the only way in which you can certainly make your 
undertaking free of rate aid for many years to come. Probably 
sach a step would be unpopular, and it would almost certainly 
moult at tirst in your losing some of your worst customers. 
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Indirectly this would enable you to go on longer with your 
present plant, and would, therefore, not be without advantage. 
But whether or not you feel justified. after consideration in 
transferring а burden from the ratepayers in general to the 
consumers of electric light im particular, to whom it would 
seem properly to belong, it is my duty to point out to you how 
this question stands from a purely business point of view. 

I have already said that if things continue to grow normally 
you will have to face additional capital expenditure for the 
winter of 1907-8, and, of course, the plant in question must be 
ordered almost immediately if it is to be ready in thine. Pro- 
bably the amount to be expended (as, of course, you cannot put 
in only just your immediate requirements) would amount to 
between £15,000 and £20.000 for new plant, in addition to your 
ordinary expenditure in mains, meters, services, etc. There is 
one possible way in which you can be saved this expenditure 
namely, by buying your current from some outside source, the 
suppliers undertaking all costs of mains, high-tension plant, and 
motor-generators. Necessary for transformation. You are. of 
course, aware that there are several schemes for supply in bulk 
at low rates to be brought before Parliament next session ; 1 
fear that none of them, however, even if passed, could. be of 
much use to you for the winter of 1907-8. ] have no personal 
knowledge of what facilities may be possessed by the South 
Metropolitan C ompany, Who are your nearest neighbours supply- 
ing in bulk, but 1 believe they have been recently adding to 
their plant, and it is possible that, as they are not far otf, they 
might be able to make you an offer sufficiently low and suffi- 
ciently comprehensive to obviate the necessity of further capital 
expenditure on your part just now. No such arrangement 
would, I fear, enable your accounts to show a balance on tlie 
right side, but it might be à real advantage to you if you could 
at any rate avoid the borrowing of further capital, a is, there- 
fore, worth your serious consideration. 

Finally, if you cannot get current offered to you at such a 
price as it would pay you to accept, and have to meet your 
statutory obligations to supply consumers by the purchase and 
erection of new plant, I strongly advise that this plant be 
erected at your Woolwich station, and that the high-tension 
indirect supply from Plumstead be discontinued. às soon ах 
possible, the high-tension plant at Plumstead being kept as 
reserve only. This would require a considerable amount of 
reorganisation at Woolwich, and particularly the erection of a 
new chimney, which probably might be of a temporary type for 
the present. I need not trouble you with the details of the 
changes. I do not think that any engineer whom you might 
employ could find ditticulty in carrying them out easily and 
economically. If Plumstead, as 1 should suggest, were kept as 
far as possible to the direct-eurrent. supply of its own district, 
and the high-tension supply of Eltham through a small machine, 
its economy would be very considerable, as nearly the whole 
work would be done by the destructor boilers. This would be 
helped by a rearrangement of the hours. of working at the 
destructor boilers, which, I believe, could easily and advan- 
tageously be carried out. In all probability, also, this would 
allow one or two of the Plumstead boilers to be removed to 
Woolwich—a very easy matter —to take the place of the existing 
loco. boilers, which must certainly be disused very shortly. 
In this connection it is important that you should not lose 
the option, which I understand to be now in your hands, of 
purchasing the freehold of your site at Woolwich, with some 
adjoining land. 

1 do not like to venture on propheey, but in view of what, I 
ani sure, must be the anxiety of your Council in such a matter, 
I have endeavoured to work out the probable result of working 
your undertaking on the lines I have suggested, and. I have 
come to the conclusion that, with great care and economy, you 
should be able to make your accounts balance in about five 
years from now, assuming that the average price received 
remains substantially as at present. The five years might easily 
become six if any conditions should occur to prevent the normal 
increase of the demand on your system without. some consider- 
able increase of receipts per unit. This is, of course, quite 
apart from the. wiring department, which I have discussed 
separately. 

There remain several other matters. closely connected with 
your electric undertaking on which I understand you wish me 
to say something—viz. : "(1) the condition of the continuous- 
current mains ; (2) the supply of current to. Eltham and Ше; 
(5) the question of the use of the Plumstead destructor ; and 
(4) the working of your wiring and motor department, 

1. As to the condition of the continuous-current mains, | 
have examined inte this matter with Mr. Keats and his staff, 
and I have advised the town clerk as to a letter to be written t 
the contractors 1n connection with their responsibility for faults 
in the mains under their maintenance contract. ] have not yet 
heard from him as to what position. your contractors take up in 
the matter, but as far as the facts have been put before me it 
would appear that it is their. business to leave the mains in a 
thoroughly satisfactory state. before they аге relieved. of their 
undertaking as to maintenance. 

2. As to the supply of current to Eltham and Lee, the method 
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adopted is not free from difficulty in working, chiefly in connec- 
tion with the balancing of the single phases of the transformed 
three-phase system, but it is probably as satisfactory as any 
other method would have been. Some trouble is being found 
through variations in the consumers’ pressure in different parts 
of the district, on account of the very different lengths of the 
low-tension feeders. I feel sure, hewever, that this can be 
rectified without difficulty by the approximate equalisation of 
the electrical resistances of the different feeders, and Mr. Keats 
is going to try to carry this out. The positions and working of 
the sub-stations are satisfactory. I need hardly point out to 
you, however, as it is evident on the face of the accounts, that 
you cannot expect to obtain any profitable return from this 
part of your district on the capital which has been expended 
upon it. I have already pointed out that to diminish the 
working costs for the units supplied to this district you would 
do well to replace one of your smaller continuous-current 
dynainos at Plumstead by an alternator suitable for Eltham, and 
in this way obviate the necessity of working the large alternators 
wastefully as at present. 

5. As to the Plumstead destructor, it would appear from the 
figures placed before me by the borough treasurer that the cost 
of dealing with the refuse at Plumstead is very much greater 
than at your Woolwich destructor, which I have not seen, but 
which I understand to be worked in a different manner. I see 
also that the capital charges on the Plumstead destructor are 
very large. Fron, the point of view of the Electricity Com- 
mittee it is naturally desirable that as much use should be made 
of the destructor boilers at Plumstead as possible, and as the 
boilers are there, and the expenditure on the destructor has 
already been incurred, it would seem that it would be to the 
general advantage of the Council that the destructor should 
earn as much income from the electricity departinent as possible. 
From such detailed results as I have been able to obtain, how- 
ever, I am afraid that the payments made to the Destructor 
Committee for steam have sometimes erred by the assumption 
of too large a number of units as generated by the steam from 
the destructor. The recent working of the station will enable 
your staff, 1 believe, to get at this figure more accurately than 
has hitherto been possible. A very serious drawback in con- 
nection with the use of the destructor is the expense of hand 
stoking as carried on at present. I think it would be desirable 
that you should communicate with the makers of the destructor 
tosee whether they cannot suggest any method by which their 
furnaces can be successfully fed from hoppers instead of by the 
present expensive system. Hand stoking is naturally much 
nore expensive for refuse than for coal, as such a very much 
larger weight of the former has to be dealt with for a given 
evaporation. 

4. At my request the borough treasurer has given me very 
full details as to the last year’s receipts and expenditure in the 
wiring and motor department, and I have given the whole 
figures my most anxious consideration. I am sorry to say that 
1 can only advise you that the sooner this department is dis- 
continued the better for the Corporation undertaking. I feel 
sure, from what I have seen of the accounts and froin the way 
in which various items have been charged, that the real loss is 
even greater than the apparent loss, but even taking the figures 
as they stand it will be better for you to face the loss that has 
been made than to continue in a business which must almost 
inevitably lead to further losses. A most serious matter in con- 
nection with any municipal wiring scheme, as I have frequently 
before had to point out to local authorities who were consider- 
ing the matter, is that once the wiring has been carried out in а 
house the capital value of the wiring has practically been lost 
unless a special agreement has been made with the landlord or 
owner of the premises that he will become responsible for the 
rent or payment by instalments for the work. When the work 
has once been done you can have no hold whatever on anyone 
for repayment except the particular tenant. who has entered 
into an agreement with you, and if this tenant leaves the 
house—a thing which must happen very often in such a place 
аз Woolwieh--you have no hold on him, while you cannot 
reniove the wiring (which has become a landlord's fixture), and 
you have, so far as [ understand matters, no method of com- 
pelling a new tenant to pay anything for the wiring, or to pay you 
any increased rate for current. On the contrary, it is quite 
probable that any incoming tenant has a right to demand 
current from you at your original rates, and that you are not 
entitled to refuse to supply him. Of course, if you have an 
agreement with the owner of the house that he will pay instal- 
- ments or rent for the wiring, the matter is different, but I 
believe that this has not been the case. I quite see that this is 
rather a legal than an engineering matter, and you yourself. will 
doubtless advise your Council about it, but it is right that 1 should 
put before you the aspect in which this matter has frequently pre- 
sented itself to other municipal authorities. Apart from this 
general question I am sorry to see that in your case very serions 
mistakes must have been made in estimating, as the amounts 
which you have been paid for estimated work fall far short of 
the actual costs to yourselves. I am afraid the estimates must 
have been made originally without any proper allowance what- 


ever for central and management expenses, cost of showrooms, 
cost of keeping accounts and of storekeeping and other matters 
of a purely commercial and business nature. As to the hire- 
purchase of installations and of motors, in a number of cases 
I understand that these have been entered into on terms 
which cover repayment in four or five years, while your 
repayments of capital to the London County Council are 
distributed over eight years. Under these circumstances you 
are not entitled to credit yourselves with the full payments 
made to you on the four or five years’ rate while you only debit 
yourselves with the repayments on the eight years’ rate, and | 
do not see any allowance in. your accounts for this «difference, 
In regard to the whole work of the department it has been 
found over and over again that this class of business сап only 
be made бо pay by a very active and vigorous contractor with 
ample experience and knowledge of methods of estimating 
and of storekecping, and working under regular business con- 
ditions. I do not propose, unless you specially wish it. te 
analyse further in detail the results shown in your accounts, 
but they are altogether so unsatisfactory that 1 can only say 
again that it would be desirable in the best interests of your 
Council to discontinue this department with the least delay 
possible, and put up with whatever loss you have actually 
incurred. As things аге going now the loss must probably te 
increased with every additional amount of work done. I de not 
think you would find any difficulty in doing as I believe other 
municipal authorities have done, and making suitable arrange- 
ments with local contractors to carry the work out at prices 
which you could approve. and, if necessary, under certification 
and test by your own engineer. 

I may now sum up my principal conclusions and recommenda- 
tions on the whole matter as briefly and clearly as I can: 

1. The capital expenditure incurred on the undertaking has 
been во great, and the capital charges per unit are, therefore, 
so large, that as long as the average price charged per unit 
remains no higher than at present it is impossible that for a 
number of years to come the undertaking can show any balance 
on the right side, although as time goes on both tlie capital 
charges and the working costs per unit generated will naturally 
decrease. 

2. The only way in which it could be made certain that the 
accounts should show a credit balance would be by an increase 
in the average price received per unit, and this eau only be 
reached by an increase in the rate charged to consumers, 
especially to the very large number of consumers whose load 
factor is extremely small. "This being absolutely the only direct 
way in which the accounts can be made to balance and the 
responsibility removed, or partly removed, from the shoulders 
of the ratepayers to those of the consumers of electricity, 1 
have felt bound to put it before you, and 1 hope it will not he 
rejected without due consideration. But, of course, it is 
obvious that the difficulties in the way of adopting this course 
are very great, and may prove insurmountable. In that case 
there remains only to be considered how the inevitable loss ein 
be minimised. 

3. The fact that you have built the Plumstead station in 
addition to the older station at Woolwich, and that at present 
you have a dual system of supply, and to а very large extent an 
indirect system, has been the cause of your large capital expendi- 
ture, and is at present the cause of considerably inereased 
working costs. I strongly advise that the work at the station 
at Plumstead be limited as far as possible to what can be done 
by the help of steam obtained there from the destructor, which 
would, I believe, be sufficient, almost continuously, for all the 
direct-current plant at Plumstead, and also for the supply of 
the Eltham and Lee district by the method which I have 
suggested. All further extensions of plant necessary for the 
borough should be carried out at the Woolwich station, and гв 
soon as sufficient «direct-current plant has been placed there the 
use of the large alternators at Plumstead, which are now supply- 
ing current in Woolwich in a very wasteful fashion, should te 
discontinued, and the whole of Woolwich supplied with cone 
tinuous current direct from the Woolwich station. For this 
purpose there would be a considerable amount of alteration to 
be carried out at the station, as I have pointed out, but the 
actual capital cost of the scheme would not be so great as i 
new plant were put in at Plumstead as high-tension plant with 
high-tension mains to Woolwich and with niotor-generators at 
Woolwich, while the working costs of the undertaking as a 
whole would be much reduced. The existing high-tension plant 
at Plumstead, with the motor-generators at. Woolwich, weuld 
remain as reserve plant, to be used either for Woolwich or 
Eltham in the case of the breakdown or temporary overhauly g 
of the continuouscurrent plant. and would, therefore, enable 
you to do without ordering additional spare plant for a long 
time to come. In order to save capital cost, at least two ої 
the Pluinsterd boilers might be removed to Woolwich to tak. 
the place of the locomotive boilers, which are practically of little 
further use. 

4. In view of the fact that for next winter, 1907-8. further 
plant will certainly be required at Woolwich, I have sugested 
that it would be wise for the Council at least to consider whethel 


THE ELECTRICAL ENGINEER, APRIL 5, 1907. 


——— ——Dö 


there is any possibility of obtaining as much energy as would 
suthce to meet their wants from the South Metropolitan Com- 
pany on such terms as would render any further expenditure of 
capital on the part of the Council unnecessary. Duae how- 
ever, no personal knowledge as to whether the South Metro- 
politan Company or any other undertaking could offer the 
Council continuous current at rates which would be remunerative. 

9. As to the engineering. working costs, I have already said 
that your staff are reducing these rapidly. L have said above 
that I think a considerable saving could be made, when the 
Plumstead output is reduced, by a redistribution of the hours 
during which the destructor boilers are fired. But. this is a 
very simple matter. Naturally, when you are able to discontinue 
the wasteful indirect supply to Woolwich through the high- 
tension machines at Plumstead you will save very considerably 
in your working costs, not only because of the reduced number 
of inen employed, but because of the fact that you will sell, and 
be paid for, probably 80 per cent. of the units generated, 
instead of the present figure of 52 per cent. As to the costs of 
management, during the last year à large expenditure has been 
Incurred in management and account keeping on account of the 
large amount of time which the borough treasurer's department. 
has had to ,nve to this matter. Once the accounts have been 
got into proper working order by the borough treasurer, how- 
ever, | should think it would be possible for this part of the 
charges to be very much reduced in future, and a not incon- 
stderable swing made in this way. Of course, a very large 
part —indeed, the greater part—of this expense has been in 
connection with the accounts of the wiring and motor depart- 
nent, and would come to an end altogether if that department 
were closed, as 1 have suggested that it should be. 

In conclusion, T have only to say that I regret. very much 
indeed that 1 have not been able to place before you a more 
pleasant view of the state of affairs in your electrical depart- 
ment. I have only arrived at the conclusions which I have 
uven in the report after à careful and detailed personal 
examination of all the figures connected with your undertaking, 
ам well as а personal examination of your stations and the 
methods of working them, and of the log sheets. showing in 
detail how their working is carried on. In my investigations I 
have been very much helped by the way in which you yourself, 
the borough treasurer, and Mr. Keats have worked out and 
sent to me the many financial and other details for which I 
have had to ask, and without which 1 found it impossible to 
come to any useful conclusions. I am sorry to have been the 
cause of so much trouble, and have to thank all the oflicials at 
Woolwich for the prompt way in which they have answered 
АП my demands. It would have been a gratification to me 
wrsonally if I had been able to give you a very different report, 
ut as it is T ean do nothing but place before you, as plainly as 
possible, what appear to me to be the facts of the case, and 
leave your Council to take such action as they may think best. 


(Signed ) ALEXR, B. W. Kexnepy. 


RADIO-TELEGRAPHIC. COMMITTEE. 


Resuming their sittings on the 21st .ult., the Select Com- 
mittee appointed to consider the report of the Radio-Telegraphic 
Convention, which sat last year in Berlin, heard further evidence 
fron Mr. Н. BABINGTON-SMITH, secretary to the Post Office. 
The latter was subjected to lengthened cross-examination by 
members of the committee, but attirmed that non-adhesion to 
the convention by this country would have a serious result. 
This country had most at stake, and if it refused to ratify the 
convention it would sacrifice certain advantages which our 
veouTaphical position gave us. The witness answered with 
teserve as to what the views of the Admiralty would be, but it 
{wemel to him that it would be advisable to erect stations at 
“пећ places and remove any inducement to other Powers to 
erect. intereominunicating stations near. He id that com- 
wercial injustice. would be done to the Marconi Company by 
the adeption of the convention. 

Colonel Davies, Assistant Quartermaster-General of the 
Western Division, who had been associated with this matter 
ter several years, and had been one of the British delegates to 
the Berlin Conference, gave evidence as to the views of the 
War Office. Although strictly not interested as a department, 
as the convention did not apply to military signalling stations, 
no question which affected the means of communication 
throughout the country was outside the purview of the War 
(се, which had considered this matter from the point of 
view of Imperial strategy. They had considered, first, whether 
this convention contained any provision which was objectionable 
from the point of view of Imperial strategy, and, secondly, if 
the answer waa in the negative, would advantages accrue to the 
country if the convention was ratified. The War Office had no 
hesitation in saying that the convention contained no objection- 
able provisions, and it was equally contident that the develop- 
ment of wireless telegraphy would be impeded if Great Britain 

d out of the convention. 


At Tuesday's sitting, Colonel J. F. DANIELL, assistant director, 
Naval Intelligence Department of the Admiralty, gave evidence. 
He stated that he did not think there was a point in the con- 
vention which was detrimental to naval interests. In the 
opinion of the Admiralty the principle of intereommunication, 
as safeguarded in the convention, was certainty not disadvan- 
tageous to naval interests, and there were provisions decidedly 
advantageous. In development of the Imperial aspect of the 
matter he mentioned that the Marconi system was in use 
in Canada and Newfoundland, but not in the other Colonies. 
The West Indian islands had one or two installations of 
a different type, and India was also using another type. It 
was clear that neither the Marconi. nor any other system 
could be forced upon the Colonies against their will, and 
if they elected to install a system the owners of which were 
willing to accept the principle of intercommunication with other 
systems, they could not be prevented ; still less was it possible 
to force any particular system on foreign nations. From the 
point of view of mercantile interests, too, intercommunication 
was desirable. If other countries. enforced. the principle of 
intercommunication and this country did not, the mercantile 
marine of other countries would before long have a larger 
and freer use of wireless telegraphy than our own. The 
Marconi Company, if they persisted. in their policy of non- 
intercommunication, were in his personal opinion. placing а 
great obstacle in the way of the development. of their own 
system throughout the British dominions and elsewhere. The 
Admiralty had favoured. intercommunication since February, 
1904. He was aware of the circumstances in which an 
Admiralty statement was written adverse to compulsory inter- 
communication, but since then they had got what they stated 
they wanted in the exemptions and other concessions. In reply 
to the chairman, witness said the Navy had a system of their own. 
If the Marconi Company took up a hostile attitude, that would 
not in his view embarrass the Navy in any way. The Navy 
would be able to go on working independently its own wireless 
system, and any other they wanted to adopt. 

Commander Payne, R.N., in charge of the wireless telegraph 
apparatus on board his Majesty's ship ** Vernon,” also gave 
evidence in support of the convention. 

The committee then adjourned. 


PERSONAL. 


Mr. II. B. Maxwell, burgh electrical engineer of Partick, has accepted 
an appointment with Messrs. Rennert and Lenz, of Johannesburg. He 
will be sailing about tlie middle of May. 

The Electricity Committee have recommended. to the Dover Town 
Couucil the appointment of Mr. Richard Caldback to the post of 
dranghtsman at a commencing salary of £80, rising by annual 
increments of £10 to £120 per annum if services prove satisfactory. 

We are pleased to learn that Mr. L. M. Waterhouse (managing 
director to the Simplex Conduits, Limited), Mr. B. H. Howell (late 
controlling agent for Europe), and Mr. Nicola Romeo (Italian agent 
for the same tirm) have been awarded the Collaborateur Medal at the 
Milan Exhibition. 


APPOINTMENTS VACANT. 


Papil in supply station. Apply to Box No. J 21, office of this 
paper. Sec advertisement, 

Shift Engineer for lighting aud tramway central station in the 
North. Salary, £2 per week. Apply to Box No. A 4, office of this 
paper. See advo dence | 

Switchboard Attendant, Torjuay electricity works. Wages 25s, 

per week of 56 hours, in seven shifts of eight hours each. Applications 
to Mr. P. Storey, the borough electrical engineer, by April 8. Sco 
advertisement. 
Clerk. The Fulham Borough Council invite applications for the 
position of third-class clerk in their electricity department at a salary 
of £80 per annum, rising by annual increments of £5 to a maximun 
of £100 per annum Applications to Mr. К. M. Prescott, town clerk, 
by April 11. 


TRADE NOTICES. 


The accompanying illustration (Fig. 1) shows an electric tool 
grinding and polishing machine of unique design, which is 
adapted for plain grinding or polishing of almost any descrip- 
tion. It will grind twist drills up to lgin. or up to 2in. quickly 
and without elaborate adjustment. All tools, in fact. special 
and otherwise, for turniug, planing, drilling, shaping, etc., can 
be ground quickly and mechanically true by the use of the 
several tool holders supplied with the machine. A novel 
feature of this machine is the pendulum swinging holder, which 
allows a steady universal movement to be given to the tool 
whilst grinding. The emery wheeis are of special construction, 
and give results of unvarying excellence. The enclosed motor 
starter is fitted with a no-load release. Worthy of note, alse, is 
the fact that the roller bearings, with which the motor is pru- 
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vided, are dust-proof and can be easily removed. We have no 
hesitation in recommending this machine, which combines 


Fic. 1. 


ingenious design with first-class workmanship. It is supplied 
by Michael Pal and Co., Parliament-mansions, London, S.W. 
(› 


Apropos of.motors -and dynamos, too, for that matter—we 
may mention here a very efficacious preparation called Palite 
commutator compound. Every user of a motor or dynamo 
should know that great care of the commutator is necessary. 
That evenly-worn, glossy surface which is the pride of the 
painstaking attendant and reflects such care, may be realised 
more surely with the aid of Palite. "The regular application of 
this compound when the machine is running will promote the 
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even wear of both commutator and brushes, and prevent spark- 
ing, thus saving a great deal of expense in repairs, not to 
mention trouble. It is supplied in bars (Fig. 2) by the Palite 
Compound Company, Parliament-imansions, London, S.W., in 
two varieties — A," black for commutators with metal brushes ; 
“В,” white for commutators with carbon brushes. 
0 
Our next illustration (Fig. 3) shows another interesting appli- 
cation of the electric motor. Here we have an electrically- 
driven rotary knife-cleaning machine— just the thing for institu- 
tions, colleges, hospitals, hotels, restaurants, large households, 
and shipboard, since it enables hundreds of knives to be cleaned 
per hour at a negligible cost. But the combination is not 
simply that of a small motor coupled to a knife-cleaner. 
There is more in it. In other words, George Kent, of High 
Holborn, London, W.C., the patentee and manufacturer, has 
produced a combination which is as nearly foolproof as it 1s 
possible to make it. The importance of this point cannot well 
be over-estimated. For instance, could the motor be carelessly 
left to run, the knife blades would soon attain a blue heat, 
thereby causing injury to the cleaning discs, ete. It is not 


exercises control, being double automatic in its action. This 
switch is arranged to throw the motor out of circuit after 
sufficient revolutions of the disc to clean the blades, the number 
of revolutions depending, of course, upon the condition of the 
blades. If they are badly stained, the regulator handle may be 
set to the extreme range, which gives about 30 revolutions 


Fic. 3. 


before the automatic cut-out acts. That is to say, the voltage 
release coil acts in any position of the regulator. More- 
over, if the starter be operated too quickly or the motor 
overloaded by the insertion, say, of a knife blade the wrong way 
about, it immediately throws the motor out of action. It is 
also noteworthy that the machine comes automatically to rest. in 


Fic. 4. 


a position where the knives can be easily removed. The motor 
has been specially designed for the work, and embodies some 
excellent features. We may add here that knife machines 
already in use can be adapted for electric driving. 
o—- 

From knife-cleaning machines to sign flashers is a long cry, 
but we are there. Since electric lighting came into vogue it has 
been put to extensive use for advertising purposes, and in 


possible, however, with this combination. The starting switch | various. ways. But for the mouent we have electric signs 
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uppermost in our thoughts. While they can no longer be 
regarded as novel, these signs still serve to compel attention — 
in fact, they will be seen. And there has been infused into 
them that variety which is proverbially charming. ** Make your 
sign talk,” is the advice given by the Sun Electrical Company, 
Limited, 118-120, Charing Cross-road, London, W.C. It is 
sound, and incidentally serves to remind us what a prominent 
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part the firm have taken in popularising this method of adver- 
using. By popularising we would imply bringing within the 
means of thousands effects which are costly to produce otherwise 
than with the Sun ^ Thermo-Blink motorless flasher, a device 
that can be readily connected to existing signs at a very low 
cost. Further noteworthy features of this flasher are its 


simphcity and reliability. It is made in several capacities and 
types for different duties. The two-way flasher (Fig. 4) of one 
ampere capacity at 100-120 volts is designed to flash two circuits 
alternately. The principle of working is that the current is 
passed up one leg of the triangle (Fig. 5), through a shunt 
resistance, which warms up and thereby increases the length of 
this ley sufficiently to distort the perfectly rigid triangle, with 
the result that it makes contact on the platinum-tipped screws, 


But immediately this contact is made the current is shunted 
i.e., its leaves the resistance and flows through the other leg of 
the triangle. The heated leg, therefore, cools, resumes its 
normal length, and the contact is broken. Then the cycle is 
repeated, but in faster time than it takes to describe, thus 
giving the blinking effect which distinguishes the device. 
Regulation is obtained by adjusting the contact. screws. 

The same firm have specialised a line of box flashing signs 
for shop-window and counter use. The idea is illustrated by 
Fig. 6. In these signs the opil fronts are detachable, so that 
the article to be advertised may be altered at will. The size 
shown measures l2in. by 10in. When fitted with a Midget 
flasher, and wired complete with lampholder, four yards of 
flexible, and B.C. adaptor, the price of this sign runs to 
£1. 0s. 6d. The up-to-date shopkeeper surely will not shy at 
so modest an outlay for an article which will enable him to put 
before his clients in an attractive way any special line of goods 
to which he may wish to draw their attention. 


COMPANIES’ MEETINGS AND REPORTS. 


KALGOORLIE ELECTRIC TRAMWAYS. 


The report of the Kalgoorlie Electric Tramways (Western 
Australia) for 1906, to be «піні: а to the meeting on the 11th inst 
states that the gross receipts for the year were £51,379, as comparcd 
with £53,512 for the previous year, while the net profits amounted to 
£17,546, against £15,942 for 1905. Although there is a slight falling 
off in the gross reccipts, this is more than counterbalanced by tlic 
decrease in working expenses, which during the year under review 
were £33,833. 9s., ns against £37 570 in 1905, thus effecting a saving 
of £3,737 for the year. This saving is largely due to the reduction 
in the cost of power, referred to in the last report, the full benefit of 
which has only been felt since April, 1906. The directors regret that 
the Bill authorising the survey of the route of the trans continental 
railway was lost at its third reading in the Federal Parliament, the 
voting being equal. As the railway is recognised as an integral part of 
the scheme of defence of the Commonwealth, it is confidently anticipated 
that the Bill, when again presented, will be passed. The railway, when 
constructed, cannot fail to make Kalgoorlie a distributing centre for 
the vast extent of country between that town, Adelaide, and the 
Eastern Colonies. During the year the cars travelled 673,544 miles 
and carried 3,220,728 passengers as compared with 683,827 miles run 
and 3,301,989 passengers carried during 1905. The decrease in tlic 
number of passengers is doubtless accounted for by the fact that 
labour-saving machinery has been installed at many of the great 
mines, and that capital has not been forthcoming to develop new 
mines. The stability of both Kalgoorlie and Boulder is, however, 
beyond оп and that this is the opinion of the people themselves 
is proved by the fact that each town is about to erect its own town 
hall, as well as publie abattoirs. The number of units consumed in 
1906 was 933.109 as against 909,597) in 1905. The earnings per cai 
car mile in 1906 were 18:22d. and ex penses 11°34d., as against 18 744. 
earnings and 12:30d. expenses during 1905. The expenses per cent. 
of earnings in 1906 were 62 24d., while in 1905 they were 65°61d. 


WILLANS AND ROBINSON. 


The report of Willans and Robinson for the half-year ended Dec. 31 
last, to be subniitted at the meeting on the 9th inst., states that at 
Rugby, after writing off £6,774 for depreciation, the accounts show 
a profit of £22,797, so that the Rugby profit commenees to approxi- 
mate to that earned a few years ago. At Queen's Ferry there is a loss 
of £12,204, comparing with a loss of £10,620 in the preceding halt- 
year. The increase is due to temporary causes, and better figures arc 
expected for the current half-year. As the loss includes £7,611 for 
depreciation and a contribution of £2,538 for debenture interest and 
directors’ salaries, the true loss is a small one, and does not greatly 
exceed the expenditure which would be incurred for upkeep and main - 
tenance if tlie works were closed. As has been Ped cd before, the 
works are kept open on a small scale mainly to enable the Company 
to offer them for sale as a going concern, and without any intention 
of further developing the business at present, which would require a 
material increase of capital. The net result for the two places is a 
profit of £10,593 for the half-year, comparing with a loss of £6,535 
in the preceding half-year, and with much heavier losses in 1905. 
The half-year's protit at Rugby. if it could be distributed, would 
suffice to pay substantial dividends upon both classes of shares, 
Under the present arrangements the profit cannot, of course, 
be distributed —firatly, because the loss at Queen's Ferry cance's 
a large part of it; secondly, because all that is left after 
that КЕ еа and, in fact, all the profits it will te 
possible to earn for some years, will be required to make роса 
the accumulated loss shown in the balance-sheet, plus the further 


loss which must accrue when the Queen's Ferry works are 
Sold, necessarily at a price greatly below that at which they 
now stand in the accounts. Under the cireumstances, and as 


the only means by which the Company can be put into a 
position to pay dividends upon either class of shares, the directors 
strongly recommend that application be made to the High Court for 
permission to reduce the capital by an amount sullicient to cancel 
the loss. If permission is granted, based upon an equitable arrange- 
ment between the two classes of shareholders, there is every reason to 
hope for an early resumption of dividends. A scheme for reducing 
the capital of the Company and restoring the Company to a dividend, 
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paying condition has been drawn up after consultation with many of 
the larger shareholders and with the assistance of eminent counsel, 
and it is believed to fairly balance the claims of the two classes of 
shareholders, and to be beneficial to both. The directors strongly 
urge its acceptance with a view to immediate action. If the 
scheme is carried through promptly, the profits of the current 
half-year should be available for division at the next ordinary 
meeting. It is necessary that separate meetings be held of the 
preference and ordinary shareholders respectively to pass resolutions 
approving the scheme, also that the ke red half-yearly meeting be 
followed by an extraordinary meeting for the purpose of passing the 
resolutions required to give eflect to the scheme. Owing to the con- 
siderable number of shareholders required to be personally present to 
form a quorum at both theseparate meetings (without which no resolu- 
tions can be passed). the directors urge that all shareholders who can 
possibly attend should do so, and that all those shareholders who 
desire to see the scheme carried out, whether they expect to attend 
the meetings or not, should sign and return the proxies sent to them, 
for use in the event of their absence. If they are present the proxies 
will be of no eflect, and the shareholders will be entitled to vote in 
К, It has been arranged to liold the necessary nieetings оп опе 

ay, to suit the convenience of the many shareholders who hold sbares 
of both classes. Separate notices are issued of the following meetings : 
at 11 a.m., separate meeting of preference shareholders; at 12 noon, 
separate meeting of ordinary shareholders ; at 2.50 p.m., half-yearly 
ordinary general meeting, to be followed by an extraordinary general 
meeting, all at the Cannon-street Hotel, on Tuesday, April 9. A 
contirmatory general meeting will be required not less than a fortnight 
later if the proposed resolutions are passed upon April 9, but this will 
be of a formal nature ouly. 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY. 


The tenth ordinary general meeting of the Bournemouth and Poole 
Electricity Supply Co. was held on the 27th ult. at the offices, 
Moorgate - court, E.C., Mr. Aymor H. Sanderson (the chairman) 
presiding. 

In moving the adoption of the report (Aivefrical Engineer, March 15) 
the CHAIRMAN said that in many respects the past had been a record 
year, and tle progress shown was satisfactory from every point of 
view. The increase in the reccipts from sale of current and meter 
rentals was greater than they had ever been able to show, and the 
gross receipts from all sources were distinctly good in spite of several 
drawbacks and unfortunate deductions. They were able to show a 
record increase in the units sold and a Шо increase in the lamps 
applied for. The amount expended by the Company up to date was 
£390,168, of which a sum of £26,680 had been expended during the 
past year. The largest amounts in this account were for buildings, 
machinery, and mains. He regarded the expenditure on mains as the 
most remunerative portion of the Company’s expenditure. Turning tothe 
revenue account, he pointed out that, in spite of the fact that they had 
to write back over £1,200 in respect of the tramway supply, there was 
an increase of £4,630 on account of sale of current and meter rentals. 
As to this item of £1,200, he remarked that in 1900 the Company 
entered into an agreement with the Poole and District Electric Traction 
Co. for a supply of current to the Christchurch tramways, but the 
tramways were afterwards sold to the Corporation, and the benefit of 
the traction contract was, of course, transferred to that body. The 
negotiations for the sale and the arbitration which followed extended 
over several years. The arbitrator awarded the Company only the 
amount representing the loss of profit, which was a misfortune they 
had to submit to. However, the total receipts showed an increase 
of £3,991, which was extremely satisfactory. Turning to the debit 
side of the revenue account, coal, fuel, oil, waste, and water costs had 
increased to £1,024, but the units sold during the past vear were 
greatly in excess of the previous year—namely, 604,472. He men- 
tioned that the units sold showed an increase of 30 per cent., and this 
result had been obtained with an increase in cost of 15 per cent. only. 
The items of generation and repairs were practically the same as last 
year, particularly the last-mentioned item, which was £1,519 against 
£1,377. Under the head of distribution, salaries and wages remained 
practically the same, repairs showing an increase of £5500nly. Rents, 
rates, and taxes, unfortunately showed an increase of over £300. 
Touching upon the general progress of the business, as indicated by 
the lamps applied for and the units sold, the chairman claimed that 
the progress under these heads was quite as satisfactory as tlie. pro- 
gress in respect of revenue receipts. The lamps applied for, although 
amounting to the substantial number of 18,595, were not quite up to 
the ligure of the previous year, but, on the other hand, the increase in 
the units sold—namely, 604,472—was really most satisfactory. This 
was duc, however, not only to the general progress of their business, 
but to the larger number of units taken by the tramway company 
since opening the Christchurch section of the tramways, and he 
thought they might look for a still greater increase in that direction. 
However, the increase in lamps applied for was well maintained during 
the past year, and while the increase in units sold was equal to 50:1 per 
cont., there was also an increase of 20 per cent. in the number of con- 
sumers added to their mains. The provisional order for Swanage, which 
they applied for last year, was now granted. 

Mr. J. А. Hosken (vice-chairman) seconded the resolution, which 
was carried unanimously. 

Mr. J. Atkinson Hosker and Mr. 
retiring directors, were re-elected. 


Frederick: W. Reynolds, the 


DEVONPORT TRAMWAYS. 


The seventeenth ordinary meetiug of the Devonport and District 
Tramways Co. was held in London last week, Mr. W. G. Bond 
presiding. 


The report for the half-year ending Dec. 31 last stated the total 
revenue for the six months amounted to £135,117. After deducting 
all expenses chargeable to revenue (including debenture interest), there 
is a profit of £1,777. Adding to this amount the sum of £178. 
168. Sd. brought forward from the previous account, there was ап 
available balance of £1,956. 12s., which the directors proposed should 
be applied as follows: to depreciation and reserve fund, £1,500; to 
next account, £456. 12s.—total, £1,956. 128. The receipts showed 
an increase of £552. 6s. 2d. as compared with the last half of 1905, 
and the working expenses had been reduced by £747. 6s. 9d. as com- 
pared with the corresponding period. The inauguration of а parcels 
distribution scheme, by means of which the directors expect to increase 
the Company's revenue, was receiving careful consideration, and it 
was hoped to put the same into operation very shortly. During the 
half-year under review £105. 7s. 8d. had been expended on capital 
account, making the total capital outlay at Dec. 31, 1906, £162,215. 
5з. 2d. The cost of re-equipping three cars with new trucks and the 
latest pattern regenerative equipments, and the relaying a portion of 
the track, amounting together to £1,225. 183. 6d., had been charged 
against the depreciation and reserve fund. The arbitration as to the 
price to be charged hy the Devonport Corporation for electrical energy 
for the next five years, referred to in the last report, was held on 
Sept. 20, 1906, and resulted in a reduction in the tariff equivalent to 
about £500 per annun.. 

In moving the adoption of the report, the CHAIRMAN remarked that 
the position of the Company had improved considerably as compared 
with last year. The total receipts had gone up, and the expenditure 
had been reduced. Notwithstanding the improved position of the 
Company, they were still a long way from paying any dividend to 
their shareholders. During the past half-year they had had a revision 
in their charge for electricity. The revision took place every five 
years, and this was the first. As a result of the arbitration they had 
secured a reduced tariff, which they estimated would result in an 
annual saving of about £500. This award was distinctly disappointing 
to the directors, who had had every reason to anticipate a much larger 
reduction. In regard to the future, the directors were continuing 
their efforts to place the Company once more on a dividend-payirg 
basis, which it had not been on since it took over the Corporaticn 
extension. They had carefully gone into the question of parcels 
service, and expected shortly to be in a position to start one. Another 
source from which additional revenue might be derived was through 
running into Plymouth. If there were no boundaries and no difficultics 
of a municipal character in the way the Peverell cars would obviously 
be run straight into Devonport ; also the Pennycomequick cars. That 
being so, and in view of the obvious necessity of tramway under- 
takings, whether municipal or joint-stock, to meet the requirements 
of the travelling public, they had some reason to hope that before lorg 
the Plymouth tramway management might see their way to come to a 
reasonable understanding with them, which would be to their mutual 
advantage and to the obvious benefit of the public. With a well- 
equipped parcel service, and with reasonable through running facilities, 
they anticipated that very shortly they might be able to pay some- 
thing once niore to their shareholders. . 

Мт. F. W. CHANTER seconded, and the motion was carried. 

Mr. J. S. Rawortli was re-elected a director. 


SOUTH LONDON ELECTRIC SUPPLY. 


The ordinary general meeting of sharcholders of the South London 
Electrie Supply Corporation was held on the 26th ult, in Cannor- 
street Hotel, Mr. J. Atherton, chairman of the Conipany, presiding. 

In moving the adoption of the report (Ee, Engineer, March 22), 
the CHAIRMAN said it was with pleasure he referred to the satistactory 
progress that had been made dones the past year. During that 
period there had been an increase of 24,210 lamps connected with 
their mains, and applications were in hand fora further 5,000 lamp. 
Last July it became necessary to still further reduce their charges in 
order to meet competition, so that although the units supplied lhad 
increased the gross profits had not increased in proportion. The 
chairman said the capital expenditure for the past year had been 
moderate, hut they did not anticipate much of such expenditure this 
year. They had, in view of the judgment of the Court of Appeal in 
the action brought against the Company by the Lambeth Corporation 
with regard to the dust destructor, decided to carry the case to the 
House of Lords. After setting aside £12,000 for depreciation, pne- 
liminary aud other expenses, and interest. accrued, there was an avai'- 
able balance of £13,555, out of which they recommended a dividend 
of 3 per cent., carrying forward £3,805. In reply to a shareholder, 
the chairman said they had arranged with the bank for a loan of 
£75,000 at 4 per cent. over the bank rate. 

Mr. RIXON seconded the resolution, 


Which was unanimously 
agreed to. 


METROPOLITAN ELECTRIC TRAMWAYS. 


The general mecting of the Metropolitan Electric Tramways was 
held ou the 27th ult. at Salisbury House, London, E.C., Mr. F, 
Garcke, chairman of the Company, presiding. 

In moving the adoption of the report (,] Engineer, Maren 27), 
the CuatnmMan said that the Company had now about 30 miles ot 
tramways and light railways open for trattic. During the year under 
consideration to Dec. 31 last they had carried no fewer than 36,000,000 
passengers, Which was an increase of some 7.500, 000 as compared with 
the previous year. They had obtained therefrom about £7,500 per 
route mile of tramways and light railways, which in all the cirenm- 
stances might, he felt, be regarded as satisfactory. The directors 
would in the course of the current year open a further six miles of 
light railway. He said there was great need now for a reconsideration 
and readjustment of tramway fares, for the present state of ааз 
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could not he allowed to continue. If they went back for 20 years, 
then the tramways were entirely worked by horses, they fod that 
the average receipt per passenger was l'6d. Ten years ago, when the 
tramways were worked partly by horse and partly by steam, the average 
avelpt per passenger had dropped to 1:3d., and at the present time, 
then most of the tramways were worked by electricity, the average 
tare had fallen to only about 1:1d. per passenger, and that notwith- 
sanding the increase in the speed and in the accommodation 
and advantages generally which were afforded to the pub lie, 
who now travelled longer distances for the same fare. The result 
was that there was, despite all these advantages, a falling off of about 
yl. per passenger in the average amount which was derived. He 
“бета to the report of the commission appointed to cousider the 
question of London гаће, and said that everyone would agree as to 
the wisdom of the recommendation that there should be a гаће 
ward appointed. Не felt that such a board should not be one to deal 
only with London's requirements, but should be a tratfie board. for 
‘Le consideration of the question of the whole of the United Kingdom. 
lu saving that the shareholders would remember that the tramways 
iad iht railways of this Company were outside the London area, 
and. therefore, a {гаће board that confined its duties to the Metropolis 
ons would not be of benefit to the Company. The next grievance 
wth which the chairman dealt was the attitude adopted by the 
London County Council in regard tothe promotion of Bills for the supply 
of electric power in bulk. He contend that the action of the London 
tounty Council was very detrimental to those interests which were 
steady capable of doing that class of work, and were, like their own 
Company, doing it well. It was a constant source of expense to have 
to ficit these oppressive Bills in Parliament. Already this Company 
supplied local authorities and large firms with power in bulk, and the 
business Was a satisfactory and growing one. Indeed, so satisfactory 
was the expansion of the power-in-bulk business that increases of 
capital became urgently needful from time to time, and in those 
' rumstances the perum had had under their most careful considera- 
tion the question as to whether it was not desirable, in regard to the 
raising of any further money in the future, that the power company 
ssould to some extent be separately capitalised, instead of being 
dependent upon the Metropolitan Electric Tramways Co. for the pro- 
vision of the necessary funds. They had no desire, of course, in any 
“sy to part with their interest in the power business, but felt that the 
vies of au independent capitalisation was worthy of the consideration 
ef the shareholders. 

мг ERNEST SPENCER. seconded the motion, which was carried 
unanimously. 

The retiring directors, Mr. Garcke and Mr. W. L. Madgen, were 
unanimously re-elected, 


GREENOCK AND PORT GLASGOW TRAMW AYS. 


Mr. F. W. СнахтЕк, presiding at the annual meeting of this Com- 
puy held in London on the 25th ult., said the directors regretted to 
that the past year’s working had not been an entirely satisfactory 
vut for the tramways, us there had been a strike in the shipbuilding 
yards, whieh had somewhat seriously affected them. Referring to a 
paragraph in the report regarding the permanent way, he said that 
[ner to this year the whole of the Company's obligations with regard 
te the aper of reads in the burgh of Greenock had been undertaken 
у the local authorities—that was to say, that they had for a fixed 
sunual payment undertaken to carry out all the necessary repairs on 
the roads within the tramway area, the care of the rails remaining 
with the Company. When this agreement was entered into originally, 
t ‘erated to he an almost ideal arrangement, as the Tramways Act 
Иней that the upkeep of roads in which the tramways were laid 
thould be to the satisfaction. of the Corporation. But it was found 
that the arrangement was not workable. For example, the Company 
Lad from time to time to contend that the Corporation were not 
niuintaining the road surface in such a state as to protect the rails and 
ther sulestrueture from deterioration, the Corporation, on the other 
hand, contending that the rails were loose, thus damaging the paving 
aud rendering maintenance excessive. After considerable negotiation 
this arrangement had been cancelled, the Corporation paying the 
Company а sum of £1,125, and relieving them from the obligation of 
using them £460 a year for the upkeep of the road surface. Тһе 
d had now complete control over the area of the roads on 
“arh the tramways were laid, and they anticipated much easier 
*orking in the future. The whole question of the permanent way of 
this Company's system was a difficult one. The street бас in 
Cr peek. and Port Glasgow was abnormal in quality and quantity. 
Heavy lorries loaded with enormous weights showed a decided 
petiaity lor their rails as a line of least resistance. This, 
'upled. with their own traffic, had had а marked effect on 
tue lite of the track as compared with what might be expected 
under less onerous and more normal conditions. They had carried 
‘ut during the period under review a considerable amount of 
renewals to the permanent way. A further considerable expenditure 
vould be incurred during the next few years to complete the renewal 
of the points and crossings, and to improve the line in order to 
of tain efficient and economical working. Their trattic receipts had 
ncreased by £1,206, and they carried over 175,000 more passengers. 
The receipts per passenger of 1`054. was unusually light. This was 
«Coun for by two reasons—the existence of 4d. fare stages through- 
^ut the whole system and the abnormal number of workpeople whom 
they carried. On many tramways the system of workmen’s traffic 
мла carried on at a great loss, but in Greenock they had found it paid 
t-m to extend the facilities in this direction, and he thought he 
„ ght say in Greenock they gave greater facilities for the class of 
"ate than any other tramway system. 

Mr. H. S. Gay seconded the adoption of the report, which was 
ress] to, and a dividend at the rate of 3 per cent. on the ordinary 
al. ares was declared, 
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NEW COMPANIES REGISTERED. 


Somerville Electric Laundry Co.— liejisteied March 21. Capital, 
£5,000 in £1 shares (100 deferred). Objects: As title. Agreement 
with R. W. Blakeley. Minimum cash subscription, 68 per cent. of 
shares offered to public. 

Motor Switch Railway, Limited. R. gisterecd Feb. 27. Capital, 
£350 in Sl shares Objects: to work a patent motor switch bU 
iavented by H. and J. Shepherd; to erect such a railway at. South 
Shore, Blackpool, ete. Minimum cash subscription, 10 per cent. of 
the shares offered to the public. Registered otlice : 3, Ormerod “street, 
Burnley, 

Pretoria Engineering and Motor Works. Registered March 26. 
Capital, £500 in £1 shares. Objects: to adopt au agreement with 
W. C. Davies for the acquisition of the business of a general and 
electrical engineer, automobile manufacturer and dealer, ete., carried 
on by him at Brownhill-road, Catford. S.E. No initial public issue. 
Registered without articles, 

London Telegraph Training College, Limited.—Keyistercd 
March 23. Capital, £1,200 in £1 shares. Objects: to adopt an agree- 
went with H. W. R. Child providing inter alin, for the acquisition of 
the business of the London Telegraph Training College now cartied on 
by him at Morse House, 20, Penywern-road, Earl's Court, S. W. ; to 
instruct pupils in telegraphy, electrical and other engineering. ete., 
and to obtain licences for using wireless telegraph plant for experi- 
mental and instructional purposes. No initial public issue. Registered 
without articles of association. Registered office: Morse House, 
20, Penywern-road, Earl's Court, S.W. 


Liens Registered. 


Durham Collieries Electric Power Co. Limited, London, 
E.C.— Discharge in full registered March 18 of a charge dated Feb. 2, 
1907, for £18,000. 

Newquay Electric Light Power Co. Limited, Westminster, 
S. W.—I. ien registered March 20 for £1,000 5 per cent. debentures. 
No trustees, Charged on the entire assets and undertaking. 

Electric Safety Appliances Co., Limited, Westminster, 8.W.— 
Lien registered March 19 for £100 5 per cent. debentures, part of 
£1,000. Amount previously issued, £800. No trustees. Charged on 
the assets and undertaking. 

Chiswick Electricity Supply Corporation, Limited, London, 
E.C.— Lien registered March 26 for £5,700 4) per cent. debentures, 
part of £50,000. Amount previously issued, £44,300. No trustees, 
Charged on the entire undertaking and assets, present and future. 

Dulverton Electric Lighting Co., Limited.— £2,000 5 per cent. 
debentures, ereated by special resolutions of Sept. 26 and Oct. 24, 
1905, and dated March 12, 1907, charged on the company’s under- 
taking and property, present and future, have been registered. No 
trustees. 
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CONTRACTS FOR ELECTRICAL SUPPLIES, 


Huelva.—The Harbour Board invite tenders for the equipment of 
an electric generating station. Tenders by April 9. 

Edinburgh. Tlie Corporation invite tenders for the supply of 
stores and materials for the electricity department. Tenders by 
April 8. 

Bristol -Tenders are invite for are lamp carbons, D.C. motors 
and starters for hiring, and joint and junction boxes. Tenders by 
April 9. 

Wallasey. 
supply of annual stores for the electricity department. 
April 15. 

Suuderland.—Tlic Corporation invite tenders for annual supplies 
for the tramways departiment. Particulars from the Tramways 
Manager. Tenders by April 11. 

Stretford (Manchester).—The Urban District Council invite 
tenders for a 500-kw. steam-driven generator. Tenders to the Chair- 
man of the Electricity Committee, Council. Offices, Old Tratlord, by 
April 15. 

Haokney.—The Borough Council invite tenders for engine founda- 
tions, ete., at the electricity works, | Particulars from Mr. R. 
Hammond, 64, Victoria-street, 8. W. Tenders to the Town Clerk by 
April 18. 

Copenhagen.— The Corporation Electricity Department invite 
tenders for three motor-generators of 1,000 kw. capacity each. lar- 
ticulars may be had on application to Gothersgade 30, Copenhagen. 
Tenders by April 11. 

Glasgow. —Tlie Corporation invite tenders for the annual supply of 
stores. Particulars from Mr. James Dalrymple, general manager, 
46, Bath-street, Glasgow. Tenders to Mr. A. W. Myles, town clerk, 
City Chambers, Glasgow, by 10 a.m. on April 8. 

Barking.—The Urban District Council invite tenders for the 
supply of rotary converters and transformers, high-tension and low. 
tension switchboards, and cables, joint boxes, bare copper wire, etc. 
Tenders by April 9. See advertisement in last issue. 

Handsworth (Staffs).—The Urban District Council invite tenders 
for the supply. delivery, and erection of the following at their electric 
jose station — Contract Мо. 18) extension Prep Particulars 
rom Mr. II. Ward, clerk, to whom tenders must be sent by April 24, 

Newcastle-upon-Tyne. —Tle ‘Tramways Committee invite otters 
for about 1,000 tons of tramway rails of the grooved girder type, and 
weighing about 10011, per yard. Tenders to the Chairman of the 


The Urban Distriet Council invite tenders for the 
Tenders ly 
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Tramways Committee. Committee Clerk's Office, Town Hall, New- 
eastle-upon-Tyne, by May 8. See advertisement. 

London, 8.W.—'Tlie London County Coureil invite tenders for the 
supply and delivery of the following rails, which will form the subject 
of two contracts —namely : (1) about 1,850 tons of steel girder track 
rails and fastenings (to be made by the acid process), and (2) about 
600 tons of steel slot rails and conductor tee rails. These rails are 
required in. connection with the reconstruction for electrical traction 
of further portions of the London County Council tramways. Full 
particulars may be hid on application at the County Hall. Tenders 
by April 23. 

Christiania. —The Commercial Intelligence Branch of the Board of 
Trade have been notified by his Majesty's Consul at Christiania that 
tenders are invited by the Norwegian State Railways for supply of 
telegraph material —viz., 41.300 kilogs of 4mm, galvanised iron wire 
and 400 kilogs of hemp thread for binding insulators. Tenders 
marked ‘Anbud paa Telegratmateriel," will be received up to 5 p.m. 
ou April 9 at Styrelsens Expeditionskontor, Christiania. Tenders are 
also invited by the Norwegian State Telegraphs for supply of 100 tons 
of copper wire of various dimensions. Offers should be marked 
“Anbud paa  Kobbertraad," and be delivered to the Telegraph 
Administration (Telegrafstyrelsen), Christiania, before noon оп 
April 15. Copies of specifications and conditions of tender may be 
seen by British makers at the offices of the Commercial Intelligence 
Brauch, 73, Basinghall-street, E.C. 


RESULTS OF TENDERS. 


Derby.—The Town Council have accepted the following tenders : 
Electric Construction Co., switchboard, £835; Aiton and Co.. steel 
piping, £790 ; Simkiss and Knighton, cast-iron piping, £544. 15s. 

Southampton. —Tlie Corporation have accepted the tender of the 
Sunbeam Lamp Co., Gateshead-on-Tyne, for the supply of lamps 
required in the electricity and tran:ways department for 12 montbs. 

Cheltenham. -The following tenders have been accepted: C. A. 
Parsons and Co., 1,000-kw. turbo-generator and accessories, £4,780 : 
Willans and Robinson, condensing plant, £1.322. 58.: E. I. Bas 
and Co., steam, exhaust, condensing, ete., pipes and valves, ete., 


£303 ; Sloan Carbon Co., carbons, £1. 105. per 1,000. 


BUSINESS NOTES. 


TRACTION. 


Bristol.—The Bristol Tramways Co. have added three motor 
chars-a-bane to their service. 

Cardiff.—The Town Council have decided to permit advertisements 
on the tramears, and advertising contractors are to be invited to 
submit tenders. 

Turkoy.—An electric tramway is to be erected in Adrianople, and 
tenders are shortly to he invited for carrying out the scheme, also a 
scheme for lighting the town. 

Aberdeen. — At a recent meeting of the Tramways Conmittee an 
application for permission to organise a parcel delivery system by the 
aid of the Corporation cars was refused. 

Preston.—Tle Council have decided to have 10 cars fitted with 
top-deck covers at au estimated cost of £120 each, and the sub- 
committee have been authorised to accept tenders for the work. 

Leith.— Experiments are being carried out by the Corporation with 
au improved system of track construction. The experiments consist 
of laying narrow iron blocks alternately with the usual granite setts. 

Stalybridge.—A Local Government Board inquiry was recently 
held into an application by the Stalyluidge, Mossley, and Dukintield 
Joint Tramways and Electricity Board for sanction to borrow £59,900 
for electricity purposes. | 

The Cordingley Motor Show. On Saturday, the 6th inst., the 
doors of the Agricultural Hall, London, will open on Cordingley's 
Motorear Show and the Aero Club display. The show will remain 
open until the 13th inst. 

London County Council. The Holborn-Stamford Hill route was 
opened early last week, as was also the Shoreditch-Norton Folgate 
extension, These are the first of the northern lines on which half- 
penny fares will be instituted. 

Pontypridd.— Major Druitt, R.E., Board of Trade inspector, made 
an inspection of the Rhondda section of the Pontypridd tramways on 
the 27th ult. The inspector expressed himself satisfied. with the 
track, and issued a provisional certificate which enabled the Council to 
commence running the cars on Friday last. 

Madras. —Thie traffic receipts on the system owned by the Madras 
Electric Tramways (1904) for the fortnight ended March 31 were 
Rs. 20,641, an increase of 57:6 per cent. on the corresponding period in 
the preceding year. This brings the gross receipts from Jan. 1, 1907, 
to Rs. 103,745, as against Rs. 88,758 in 1906, an increase of 17 per cent. 

Lancaster.— The Tramways Committee have reported that the 
traffic receipts again showed a falling off last month. During the four 
weeks the receipts amounted to £199 and the expenses to £150, 
whilst in the corresponding period last year the receipts were £297 
and the expenditure £276, so that they had a balance of £49 to show 
against £25. | 

Fatal Accident.—A tram conductor was killed under remarkable 
circumstances in Balham High-road, London, on Sunday last. An 
electric car from Tooting to Blackfriars had reached Marius-road, when 
the conductor, who was on the top collecting fares, happened to look 
over the side. At that moment another car passed, the top of which 
caught the unfortunate man and smashed his head. 
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Dover.—Thie surveyor has presented to the Town Council an esti- 
mate for doubling the tramway track between Bridge-street and 
Beaconsfield.road and paving whole of surface of that part of street 
with wood blocks (£3,000), of which £1,000 would be chargeable to 
Kent County Council. He also estimated the cost of purchasing two 
shaping machine for renewing heads of rail points at £300. 


Lincoln. The Corporation electric tramcars in the past year carried 
1,500,000 passengers, and the gross profit was equal to 44 per cent. on 
the capital, including the amount spent in taking over the old com- 
pany. The gross profit of the works amounted to £6.209, equal to 
10 per cent. dividend on the total capital outlay. The Electricity 
Committee propose to reduce the charge for electrical energy to con- 
sumers by about 16 per cent. | 

Belfast.—The following are the traffic and receipts of the Belfast 
Corporation tram ways undertaking for the 12 months ending March 31, 
1907, as compared. with the preceding year: Passengers — 1907, 
42.945.849; 1906, 30.133,027—increase, 12.812.822. Mileage —1907, 
5,296 895; 1906, 3.625.186—increase, 1,671,709. Traffic receipts— 
1907. £177,832. 5з. 2d. ; 1906, £133,179. 19s. 14d. — increase, 
£44,652. 3s. 10d., or 335 per cent. 

West Ham.—The West Ham Town Council have adopted a bonus 
scheme for tlie Corporation tramways employés. Bonuses with merit 
stripes will be given each quarter to motormen and conductors of over 
12 months’ service who have heen (1) free from suspension ; (2) free 
from collision or damage for which they are held blameworthy ; (3) 
free from passengers’ or public complaint ; and (4) not more than twice 
late during the quarter. If every man earns the bonus. the additional 
cost will be £652 odd. 


Rotherham.—The Tramways Coramittee of the Borough Council 
have considered the question of certain tramways extensions as 
authorised by the Act of 1904. They recommend that the track be 
laid between Market-street and the top of Dominie-lane. A map is to 
be prepared showing the several lines proposed under the Act, together 
with a statement as to any street improvements in connection with 
such tramways the probable cost of the several lines, including the 
cost of the carrying out of the street improvements. 


Hertfordshire. — On the 28th ult. the electric tramway constructed 
by the Hertfordshire County Council from High Barnet to the 
Middlesex boundary at Whetstone was opened for traffic. At the 
boundary the new tramway joins the Middlesex County Council's 
tramway which runs from the Archway Tavern, Highgate, through 
Finchley to Whetstone. Both counties lease the lines to the Metro- 
volitan Electric Tramways Co., and the cars run right through from 
Highgate to High Barnet. The fare is 4d. all the way, and the 
distance nearly eight miles. 

Australia. The Electric Lighting and Traction Co. of Australia 
propose to construct about five miles of single track at Geelong, and 
to supply the power from their present generating station at Geelong. 
They are now negotiating with the municipality, but no definite 
tender has been submitted or accepted as yet. At a joint meeting of 
the representatives of the Kew, Hawthorn, Caulfield, Malvern, and 
St. Kilda Councils it was decided to recommend the various councils 
to construct an electrie tramway service, and to place the construc- 
tional work with Messrs. Noyes Bros. 


Sale.- -An inquiry was held last week at Sale into an application by 
the Ashton on-Mersey District Council for an alteration of the boundary 
between Sale and Ashton-on-Mersey along the tramway track on the 
main road, and for a definition that the boundary shall. be considered 
to be in the middle of the road throughout its length. The question 
between the two authorities was as to who was to have the control of 
certain tramway rails. It was agreed that the boundary should be the 
middle of the tramway track. At the close of the inquiry the chair- 
man remarked that he did not see why it should not be possible for 
Sale to have one line of tramway within their boundary and Ashton- 
on-Merscy one in theirs throughout the full length. 


Bacup and Rawtenstall Tramways.—The terms on which the 
Corporations of Bacup and Rawtenstall are to take over the local 
tran: ways have now been settled. Each Corporation is to buy, recon- 
struct, and electrify its own length of line, and then Bacup is to lease 
its portion to Rawtenstall for a period of 50 years. During that time 
Rawtenstall is to pay as rent a sum equal to the actual amount paid 
by Bacup in each year for sinking fund and interest. Thus, at the 
expiration of the lease, Rawtenstall will have repaid to Bacup the 
whole of the money expended, and then the line will become Bacup's 
property. In case of dispute between the two Corporations, the matter 
is to be referred to an arbitrator appointed by the Board of Trade. 


Gloucester. The estimates of expenditure for the year ending 
March 31, 1908, presented to the City Council last week includes the 
following: Light Railway Committee deficiency for year ending March, 
1908, £35.287 : payment to sinking fund in respect of city portion of 
light railway, £1,454 ; county portion, £223; a total of £4,944 for 
the trams (representing a Sid. rate), against £4,683 last year. А 
proposal by Messrs. Cain and Cartwright for establishing an express 
parcels messenger service in connection with the light railways was 
referred to the sub-committee for consideration. The question as to 
whether the light railway undertaking should be retained by the 
Corporation or transferred to a company was raised at arecent meeting 
of the committee, but no discussion took place as notice of the question 
had not been given. 

South Shields.—The official Board of Trade inspection of the 
newly-constructed piece of track connecting the Stanhope-road and 
Tyne Dock termini of the South Shields Corporation tramways was 
made last week by Major Druitt, R.E. The inspection proved quite 
satisfactory, and permission was given by Major Druitt to open the 
section for the use of the public immediately. The new section 
consists of about half a mile, and the works included lowering the road 
under the Boldon-lane bridge, altering the yas and water maius, and 
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in other respects items of an exceptional kind. Although, however, 
the cost was estimated at £10,700, the work was carried out for 
£3.000. The contractors for the permanent way were Messrs, Wma 
Underwood and. Bros; for the overhead equipment, Messrs. Dick, 
herr, and Co.; and for lowering the roadway, Messrs. G. Thornton 
and Son, South Shields. 

Salford. — The Salford Tramways Committee have decided to 
reconminend the Council to make a number of concessions to workmen 
travelling on the cara, They propose to issue daily return tickets at 
half fare, aud weekly tickets which cover 12 journeys. The weekly 
tickets will be slightly cheaper than the daily, and both will be avail- 
ade on the outward journey for cars running before 7 a.m. and on 
tne return journey for cars after 10 a.m. The committee also propose 
to issue special tickets to women and girls employed in city shops and 
warehouses, which may be used up to 9 a.m., \ш the holders of these 
t. kets will have to submit to registration. School children are to 
te alowed to travel to and from school any distance for 1d., and in 
the holidays 1d. will also be the maximum fare to children travelling 
to aud from the parks. The recommendation of the committee is 
tuat this scheme shall be tried as an experiment for 12 months. 

Central London Railway Co Notification is given by this 
company of their intention to apply to Parliament. by petition. for 
aiditronal provision for leave to introduec into their Bill, now pending 
im J'arliament, clauses empowering them to make and maintain a 
raiiwav, No. 1А. in Hammersmith, beginning at the northern termina- 
tien of their existing depot branch on their property at Wood-lane, 
and ending by a junction with the line -railway No. 1—proposed to 
be authorised by the Bill, at its termination at a point in or under the 
bundary wall of their property in Wood-lane, about 110 yards north 
of Bulwer-street. Powers will also be asked for in the petition to 
authorise the company to purchase, by compulsion or agreement, 
11. Js, etc., for the purposes of the intended adaitional provision and 
for other purposes connected with the undertaking, and to enable the 
company to use the railways Nos. 1 and 14 and their. existing depot 
branch for the conveyance of passengers and parcels, and to levy and 
recover tolls, ete., in respect of the said railways and the works, ete., 
copneeted therewith, and to alter existing tolls, etc. 

Manchester.—Tlie Manchester Traniwavs Committee have decided 
to increase the number of covered cars to 250. At present they have 
100 of these cars in use. Of the extra 150, 100 will be existing cars, 
to Which covers are to be titted. The remainder will be new cars. 
Tne committee received a report in regard to the new extension line 
running into Chorlton-cum- Hardy at their meeting last werk. All 
esstacles to progress are now removed. The necessary. junction in 
Upper Chorlton-read has been permitted by the Stretford Council. 
It as anticipated. that in about a fortnight the Manchester-Chorlton 
service. should be an accomplished fact. It is also hoped that the 
extension from Timperley to Altrincham, giving a through run from 
Manchester, will be opened two weeks before Whitsuntide. These 
atrany ments have been assisted by the removal of opposition to the 
Corporation's Trainways Bill now in Parliament. The Stretford 
Council, who were the only remaining opponents, nave now come to 
terms with Manchester in regard to the 16 miles of tramway track 
which is laid or will be laid in their district, and the smooth progre s 
ot the Bill is assured, 

Croydon Tramway Accident. — Another tramway mishap, the 
a tual cause of which will, perhaps, never be revealed, in spite of the 
nany published. theories, occurred on Monday last, this time on 
the system of the South Metropolitan. Tramways Co., on the route 
between Croydon and Sutton, The company runs two services- one 
Ir ш Croydon to Tooting, aud the other from Croydon to Sutton. lt 


was on the latter system that the mishap occurred. Immediately 
after passing. over a railway bridge between Wallington and 
Sutton the cars run down a hill at | Park-lane until they 


nah the corner of Kuskin-road, where the line turns sharp 
ruund, the latter road being at right angles. It is sup- 
posed that the car got out of control, inasmuch as on reaching the 
sharp corner where a stop is usually made, it took the curve at 
such 3 rapid rate that it overturned. The day being a general holiday, 
the traffic was very heavy at the time of the accident, and 32 passengers 
on the unfortunate car met with more or less serious injury. There 
is much. contheting evidence as to the rate at which the саг was 
traveling, but there can be no doubt that it rounded the curve at 
to high a speed, and this, together with the fact that the top of the 
car hal its full load of passengers would tend to over-lalance it. It 
appears that the ear lett the metals at the bend of the road, which 
ш Iten that the resistance of the rails at the curve was not sufficient 
to arrest the motion of the eir in the direction it which it was tending. 
Mr. Radclitte Hulme, the general manager, could not form any opinion 
as to the cause of the accident. The spot where it oceurred was, he 
said, about the last place in the system where he would expect any- 
thing to go wrong, and until he had time to investigate the matter he 
was at a loss to understand how it could have happened. Major 
J. W. Pringle, R.E., the inspector appointed by the Board of Trade 
to hold an inquiry into the circumstances of the accident, visited the 
&*ne of it on Wednesday. | 
Liverpool —Tle annual report just issued as to the past year's 
working of the Liverpool Corporation tram ways indicates a continuance 
of the success that has characterised the working of the svstem since 
да aneeptien, the number of passengers carried during 1906 showing 
an increase of 2,970,884, or 2:5 per cent. over those carried in 1905; 
the receipts an increase of £15,695. or 25 per cent.; and the mileage 
an inerrase of 48,901, or 1'4 per cent. The number of passengers 
carried. in the course of the year reached 122.094, 528, the receipts 
tutaned £563,777, and the mileage run was 12,115,934 miles. In 
1.65 the figures were: passengers, 119,123,644 ; receipts, £550,084 ; 
and mileaye, 12,067,035. The tratie manager, Mr. C. W. Mallins, 
states that оп 10 routes 35 additional cars were placed in service 
dunng the crush hours, morning and evening. Considering the 


immense number of people carried by the cars the system is shown to 
enjoy an increasing imimunity from accident, while the plough guard in 
use in Liverpool still continues to prove the wisdom of its adoption by 
the authorities. In the course of the усаг 44 persons who had fallen 
in front of the cars, or who had been knocked down were pushed clear 
of the metals without sustaining any serious injuries, while the ratio 
of fatalities to passengers carried has decreased from 1 in 6.000.000 
in 1907. when the system was taken over by the Corporation, to 1 
iu 30,523,632 in 1906 It is pointed out that the number of fatal 
accidents caused by vehicles other than tramcars in Liverpool during 
1906 was 29. In the previous year four persons also met their death 
through tram accidents, the ratio being 1 to 29,780 911 passengers 
carried, On Dee. 31 last the department possessed 494 cars, of which 
389 were required for an ordinary day's seiviee. During the past year 
the committee adopted a new device for sanding the rails, designed by 
the tratlic manager, who also designed a new ticket punch of which 
pattern the committee ordered 100 to be manufactured as an experi- 
ment, Regarding special ears, 462 were engaged in the course of the 
year, and they carried 56,929 passengers, producing in receipts £522, 
the average fare being 1:359d., being an increase. over the preceding 
year of 63 cus, 9,420 passengers and £07 in receipts. The number 
of passes issued and departmental tickets sold. totalled 93.507, as 
compared with 81,1359 in 1905. 
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LIGHTING AND GENERAL 


Devonport.—The Corporation propose holding an electrical exhibi- 
tion in September next. 

Tarkey.—Tenders are shortly to be invited for an electric lighting 
scheme for Adrianople, 

Epsom.—The Board of Guardians are considering the advisability 
of lighting the workhouse by electricity instead of by yas. 

Eccles.— |t is proposed to carry out extensions at the generating 
station, at a cost of £2,400, for supplying power to the tramways. 

Islington.—Thic Parliamentary Committee of the Berongh Council 
recommend that the London County Council be requested to. withdraw 
the Electric Supply Bill promoted by them. 

tondon.—The substitution of gas by electricity for lighting 
Billingsgate Market, which the City Corporation have recently carriec 
out, is estimated to effect an annual saving of £1,000 in the lighting 
hill. 

Notice of Dividend.— According to the London (сее, a supple- 
mental dividend of 1s. 33d. in the £ has been declared in the estate of 
R. Foster and W. Baker, trading as the Nelson Electrical Engineering 
Co. at Stott-street, Nelson. 

Henley.—Tlie Council have given consent to the granting of the 
Henley-on-Thames Electrie Lighting (Extension) Order now being 
applied for by the Mutual Electricity Supply Co., and have sealed the 
agreement with the company. 

Sale of Plant.—4As will be seen in our advertisement columns, 
Messrs. Fuller, Horsey, Sons, and Cassell are offering tor ~ale at 6.8. 
Rosebery-avenue, London, E.C., the electrical plant and machinery 
now Iving at 6, Castle-street Dalston. 

Newport. At a meeting of the Newport Electricity and Tramways 
Committee on the 26th ult., it was resolved to expend £200 on elec- 
trical decorations at the town hall during the visit of the Prince of 
Wales to the Bath and West Show in the town. 

Aston.— The Electricity Committee have considered two alternative 
proposals for the supply of lighting and power current to Erdington, 
and are recommending the Council to adopt the high-tension three- 
phase scheme, the cost of the work being estimated at 214.519. 

Egremont.—Tlie Board of Trade have written in reply to a letter 
from the Council on the subject of the Egremont Electric Lighting 
Order, 1900, and stating that after careful consideration of all the 
circumstances of the case they had decided to revoke the order 
forth with. 

Radcliffe. —Tle Radelifle Electricity Committee estimated a vear 
ago that they would lose £500 on the year's working, but instead they 
have made a protit of £40. In the previous year they lost £900. 
The unexpected increase in the number of consumers has been 
responsible for the profit. 

Electrically-Operated Dock. A new floating dock for Rotterdam 
which is operated by electricity is one of the largest ever constructed, 
has side walls on both sides, and seven pontoons, the latter with gaps 
of 19:68!t. between them. The extreme length is 557775!t. and the 
width 118 lft , while the average pontoon depth is 127461. 

Renfrew. lie Gas Committee of the Renfrew Town Council have 
instructed their manager to report upon the question of erceting an 
electric light station on part of the spare ground at gasworks. The 
burgh have powers under an electric рупи order to go on with such 
a scheme, and if it is adopted zas- engines will be used as prime movers, 

National Electrical Manufacturors’ Association —The second 
annual general meeting of the above association will be held at the 
offices of the association, Dartmouth House, 2. Queen. Aunc s gate, 
Westminster, London, S. W., on Tuesday, April 9. at 3 p nis, for the 
purpose of receiving the annual report and balance-sheet, the election 
of members of the committee, aud. for transacting the gencral business 
of the association. 

Colne.—The Town Council Electrical Committee have considered 
a report from the electrical engineer upon the advisabiiity of otleriug 
electric current for power purposes at a reduced charge on a restrictes 
hours’ supply basis, also upon the necessity of providing additional 
generating. plant at the electricity works, which matters had. been 
referred to them for consideration, and the engineer has been instructed 
to procure additional information aud particulars to be submitted toa 
future meeting, 
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Grimsby.—4A meeting of the Publie Lighting Committee was held 
on the 25th ult. for the purpose of considering the question of the 
insurance of the boilers at the electric works. It was decided to 
insure each of the six boilers at the electricity works for £8,000 with 
the Manchester Steam Users' Association, thus covering damage to 
boilers, and in сазе of an explosion all the damage to buildings, ete. 
The committee gave instructions to have the front of the electricity 
station painted. 


Kimberley (8.A.).—The report of a committee of the whole 
Borough Council on the estimates states that, in regard to street 
lighting, in addition to the sum of £775 allowed for additional street 
electric lamps, which was on the estimates for last year, but has 
not yet been expended, they have placed a further sum of £700 for 
still more lamps. The question of sites for these will be considered in 
due course by the Lighting Committee. The total expenditure for the 
year is estimated at £106,166. 5s. 9d. 


Derby.—The following estimate of expenditure on capital account 
for the year ending March 31, 1908, has been prepared by the electrical 
engineer and approved by the Council Electricity Committee—viz. : 
mains, £35,500 ; services, £500 ; motors, £1,500 ; transformers, £200 ; 
meters, £200 ; street-lighting (Uttoxeter-road), £450—total, £6,350. 
The Council is recommended to grant the sum of £6,350 for the pur- 
poses mentioned, and to direct application to the Local (Government 
Board for sanction to tlie borrowing of the amount. 


Cheltenham.—At the last meeting of the Corporation Electricity 
and Lighting Committee the report of the electrical engineer showed 
that there were 910 consumers, with an equivalent of 60,673 8-c.p. 
lamps, connected to the private supply mains, the corresponding 
figures for last year being 860 and 57,982 respectively. The surveyor 
submitted а plan for alterations and additions to the Manchester- 
street sub-station so as to provide otlice accommodation for the electrical 
engineer and stat! there. The cost was estimated at about £400. The 
committee approved the plan. 

Limerick.—As mentioned in our issue of the 22ud ult., the Local 
Government Board lave sanctioned a loan to the Borough Council for 
extensions in connection with the electric lighting undertaking. The 
work for which this loan was granted covers extensions to the central- 
station plant, and consists of one 250-h.p. multi-cylinder gas-engine 
and dynamo, pressure gas-producer, switchboard, and feeder cables, 
together with various services, meters, extensions to buildings, coal- 
shed, ctc., totalling £5,500. Mr. Jas. B. Gallinagh, the resident 
engineer, is acting as engineer to the scheme. | 


Poplar.—The Borough Electricity Committee have considered the 
question of cash discounts allowed to consumers on payment of 
quarterly accounts for current within 14 days from date of invoice, 
and are of opinion that it is desirable these should be discontinued, 
and that accounts should be rendered monthly. They recommend the 
Council that from July 1 all accounts for current be rendered monthly 
and be payable in net cash on the twentieth day of the month follow- 
ing supply, except where otherwise provided by agreement. The 
Council have asked the committee to consider the matter further. 


Dinner.—The annual dinner of the staff of the Croydon Corporation 
electricity works was held on Saturday, March 16. Mr. Alexander C. 
Cramb, electrical engineer, presided over a very large company, and 
supporting him were the mayor and several members of the Corpora- 
tion, as well as Messrs. W. бшш. S. Jacobs, and W. Burr (assistant 
electrical е: After an excellent repast a short toast list was 
gone through. Мг. Cramb proposed “The Electricity Conimittee," 
on behalf of which Councillor Betteridge responded. Mr. W. Burr 
proposed “Тһе Engineer-in-Chief." Тһе toast list was interspersed 
with some excellent inusical items. 


North Walsham.—4At the last meeting of the Urban District 
Council a letter was read from the National Telephone Co. asking for 
permission to erect 17 poles along the New-road and White Horse- 
road, within the jurisdiction of the Council. The company pointed 
out that it was doubtless within the knowledge of the Council that 
they proposed to open a telephone exchange at North Walsham, and 
to enable that to be done permission was sought to erect the poles. 
The company would enter into au agreement to pay 1s. a year rent for 
each pole, which would he erected to the satisfaction of the surveyor. 
The Council gave permission on the terms stated by the company. 


Tobermory.—Ou the 30th ult. the mast, 160!t. high, which is to 
carry the electric apparatus in connection with the Tobermory wireless 
telegraph station was erected without any mishap within two hot rs. 
A little later the wires from the dynamo house were hoisted, and the 
station is now practically complete. The station has been built by 
the officials of the Marconi Co. to the order of the Post Otlice, whose 
representatives were present on Siturday during the final operations. 
Notwithstanding a fortniglit's delay, the whole of the installation has 
been completed within 10 weeks. Tie duties of working the station 
are to be entrusted to coastguard men, for whom residences have been 


already provided. 


Electrical Standardising, Testing, and Training Institution. 
On the results of the scholarship examination held at Faraday House 
from 20th to 22nd ult., the following recommendations are made: To 
the Faraday Scholarship of 80 guineas per annum, tenable for two 
years—J. Manners Smith, Ipswich School. To exhibitions of 30 guineas 
рег annum, tenable for two years —L. Wallis, King's School, Rochester; 

. A. Stevenson, St. George's College, Weybridge. To an exhibition 
of 20 guineas per annum, tenable for two years—W. L. A. Rogers, 
Grammar School, Kingsbridge ; and special prizes of 10 guineas each— 
Н. Wallis, Wellingborough Grammar School ; W. A. Warren, Bedford 
Grammar School. | 

New Electric Furnace.—In order to determine the points of 
fusion of refractory substances, W. C. Heraeus has constructed at 
Hanau a new electric furnace, the essential part of which, savs an 
American paper, consists of a tube of iridium 20nim. thick and 40mm. 


in diameter, and in which temperatures between 1,500deg. and 
2.000deg. C. may be maintained for any desired length of time. 
To attain a temperature of 2,000deg., it is necessary to send through 
the tube an electric current of 1,200 amperes at five volts. Ata 
certain temperature the substance under examination begins to soften, 
and at a temperature Sdey. to 15deg. higher, depending upon the 
nature of the substance, complete fusion occurs. 


Wrexham.—The clectrical engineer submitted his monthly report 
to the Council Electricity Committee, which included the following 
statement: Connections and supply for February—used for tramways, 
11.775 units; used for lighting, etc., 59,275 units; total units gene- 
rated, 51,050 ; previous month, 62,718 units ; total of 8 c.p. equiva- 
lent for private supply, 17,629 units. The clerk reported that the 
Watch Committee at their meeting on the previous evening passed a 
resolution: That the Electricity Committee be requested to reduce 
the charges for the supply of electricity for the lighting of the streets 
in this borough, and it was resolved that the Шека! engineer be 
instructed to obtain information as to the average number of hours 
daily the lamps are used in the towns named in the return." 


Luton.—The electrical engineers last report showed that since 
Feb. 22, 82,726 units had been generated, and an equivalent 
of 129 8 c.p. lamps and one motor of 2 h.p. connected, making в 
total of 382 consumers with 22,292 lamps and 174 motors of 960 h.p. 
The units generated showed an increase of 54 per cent. over the 
number generated during the corresponding period of last year, and at 
the presenc time applications were in for over 1,000 additional 
lamps aud 200 l.p. in motors. The electrical engineer has been 
empowered to purchase a time recorder, at a cost of £6. 6s., for 
the purpose of checking the employés’ time at the electricity works. 
Advertisements will be published for engine-room and boiler-house 
plant in accordance with tlie specifications of the electrical engineer. 


Telegraphic Service to South Africa.— Arrangements have been 
made, commencing from April 1, by which messages can be forwarded 
to Cape Colony, Natal, the Transvaal, Orange River Colony, ana 
Southern Rhodesia, by telegraph to Southampton, by post between 
Southampton and Cape Town, and by telegraph fron: Cape Town to 
their destination. The charge is calculated at the ordinary inland 
rate in this country, in addition to 14. for postage, and the rate for 
transmission in South Africa—namely, in the case of Cape Colony, 
Natal, the Transvaal, and the Orange River Colony, ld. a word, with 
a minimum of 1s.; and in the case of Southern Rhodesia, 2d. a word, 
with a minimum of 2s. Full particulars of the service can be obtained 
at any postal telegraph office. There is a similar service in the reverse 
direction. 

Aberdeen.—The Streets and Roads Committee of the Town Council 
have remitted to a sub-committee an application from the Postmaster- 
General to lay underground telephone wires in the city. The applica- 
tion is made iu connection with the taking over of the National Co.'s 
undertaking by the Post Office four years hence. It is intended by 
the postal authorities to lay the wires underground. The Town 
Council have already agreed to the application, and the sub-committee 
of the Streets and Roads Committee is to confer with an engineer sent 
down by tlie Post Office authorities for this purpose. It is understood 
that the length of the underground route in Aberdeen will be between 
28 to 30 miles, and the work of laying the wires will, therefore, be a 
considerable undertaking. The Town Council have decided to purchase 
a 750-kw. generating set for £4,980 and a surface condenser and 
accessories for £1,116. 

Liquidations.—The London Gazette states that a general meeting of 
the members of the Electric Traction Co. will be held at 11, Ironmonger- 
lane, London, E.C., at 11 a.m. on May 7, for the purpose of having an 
account laid before them showing the manner in which the winding 
up has been conducted and the property of the company disposed of. 
A general meeting of the members of the City and Suburban Electric 
Carriage Co. (1903) will be held at 11 a.m. on April 30 at 11, Iron- 
monger-lane, E.C., for the same purpose. The following companies 
have been wound up voluntarily: the Severn Electrie Launch Co., 
and Mr. W. К. Whittaker, 136, Weliington-road, .Dudlev, appointed 
liquidator; the Mottatt Lift and Eugineering Co., and Mr. T. A. 
Bartlett, 227, Devonshire-road, Honor Oak Park, S. E., appointed 
liquidator ; and the Kalgoorlie Electric Power and Lighting Curpora- 
tion, and Mr. H. James Dixon, appointed liquidator. 


York.—The Corporation Electricity Committee have reported to the 
Council that they have inspected the lighting of Scarcroft-1oad, part 
of Bishopthorpe-road. Fishergate, and Fulford-road in connection with 
the recent street electric lighting extensions in those thoroughfares, 
and they consider the lighting satisfactory. Several slight improve- 
ments were, however, directed to be made to several of the lampe to 
increase their efficiency. From a return which has been prepared by 
the city treasurer of the capital expenditure in respect of the eleetricity 
undertaking, it appears that the total amount spent and liabilities 
incurred up to the present time total £126,135. 7s. 8d. Of this 
amount borrowing powers have already been granted by the Local 
Government Board, upon the application of the Council, to the extent 
of £100,850, leaving a balance of £25.285. 7s. 81., for which sanction 
to borrow is required. The committee, therefore, recommend the 
Council to apply to the Board for sanction to borrow this balance, to 
be repaid by annual instalments over a series of years, as in the case 
of the other loans. 

Brighton.—The Town Council will be asked at their next meeting 
to adopt certain resolutions with regard to a report from the Lighting 
Committee recommending the purchase of additional machinery for 
the electricity works at Southwick and North-road, and another from 
the Finance Committee offering no objection to the proposed expendi- 
ture. The Lighting Committee's report is based on reports from My. 
J. Christie, the enginecr, as to the expedieney of providing a fourth. 
turbine at the works at Southwick with a view te shutting down the 
North-road steam plant, and also of providing an additional motor- 
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generator at the North-road works by the conversion of certain of the 
existing machinery at these works. Mr. Christie has in view the 
werk te be done at Southwick next winter when he says that the 
mavin. um load of some 5,600 kw. to be met by the plant could be 
carried by the three turbines now installed, but there would be no 
spare, Each turbine has a capacity of 1,800 kw., and their total 
охо capacity will easily carry 6,000 kw. 

British Westinghouse Co.--The British Westinghouse Electric 
aud Manufacturing Co., Tratlord. Park, Manchester, announce that 
they ate now in a position to supply electrical accessories of almost 
every description at competitive prices consistent with sound and 
reitable quality. Aithongh the list, issued in response to urgent 
requests from customers desirous of early information, is an abridged 
ene, it is none the less sufficiently comprehensive to meet the require- 
meuts of those interested in opening up trade accounts. Meanwhile 
nu Ulustrated catalogue, fully detailed, is in hand for publication. 
The special features contained in this list are those relating to lines 
specially suitable for installation. in factories, collieries, railways, 
breweries, dveworks, laundries, ete., such as iron-clad switches and 
eut outs, hand lamps with wire guards, watertight switches of all 
desenptiens, watertight fittings, pendant or bracket fittings, and also 
„ester fittings. In many cases, as, for instance, iron-elad switches, 
eut outs, and distribution boards, the goods are listed to suit clients’ 
varvinjy requirements, 

Colliery Ventilation. A large and important scheme for the 
ventilation of Murton Colliery, one of the largest iu the country, is 
about to be earned out. The workings of this pit are very extensive 
under an area of many miles radius, and the question of supplying the 
trovls, ete, with fresh air is an intricate and vital one. The scheme 
aut to be launched is expected. to meet all possible requirements, 
and is one of the biggest of this nature ever attempted. The air- 
shafts, of which there are two, are 50ſt. in diameter, and are titted at 
th: mouth with electrical fans of similar dimensions. These fans, it 
is claimed, are the biggest and most powerful ever made, and will be 
driven by motors with an aggregate horse-power of 700. One or other 
of the fans will be always at work —24 hours a day, 7 days a week, 
52 weeks in the year—creating the current of fresh air and drawing 
ont the foul air from the farthest workings of the mine. This ventila- 
t n scheme is part of a greater project of electrification now being put 
in hand at this colliery, which will place it in the first rank among 
€ ai pits so far as up-to-date equipment is concerned, 

Lancaster.—The Corporation electricity department have not been 
^ le to enter into coal contracts for the ensuing year, owing to the 
increased cost, the tenders showing an advance of 20 per cent. on the 
amount paid last year. The income of the undertaking has been 
һу increased, but the most satisfactory feature of the year's 
working is the economy effected, nearly £400 having been saved. 
The increase in. sales of current for light and power amount to some- 
thiug lik- 10 per cent., although there was a considerable decreise in 
the amount received from the tramways. The alteration which came 
into operation on Feb. 1 atheeted the income to a considerable extent— 
something like £200 in the two months—and the decrease in price on 
Sept. 1 attected the receipts to an extent of about £325. The amount 
pat te reserve was not quite so large as was estimated, but that was 
accounted for by the committee adopting the wise policy of building 
Up the value of the concern out of revenue instead of increasing the 
capital. In 1895 the works cost. not including interest on capital 
and redemption, was 5°25d. per unit, in 1901 it was lowered to 2°12d., 
and this year it stands at 1:61d. 

Bexley. - A Local Government Board inquiry was held at 
tue Council offices, Bexleyheath, last week, by Major J. Stewart, 
K.E.. respecting an application by the Council to borrow the sum of 
£4.617 to carry out electric lighting extensions. The assistant clerk 
mentioned that the area of the district was 6,214 acres, and the 
popuatin at the last census was 14,579, being now estimated at 
15.000. The assessable value of the district was £89,1C8, outstanding 
loans for sanitary purposes and electric lighting, £62.260. The 
a'nount borrowed under the Public Health Acts, including the borrow- 
ing ander the Lighting Acts of 1882 and 1888, was £16,026. 15s. 4d. 
Uuder the Tramway Acts there had been а loan raised of £90,854, 
vider the Small Dwellings Acts £236, making a total indebtedness of 
£153 550. The present application was for £4,617, and that was 
mele up by excess of expenditure on previous estimates 52,939. 
15-. 81, works commenced or for which orders had been given 
£533. 14s. 8d., works not yet commenced or for which no orders had 
«en given and estimated extensions during the next nine months 
£1.085. 11s. 81. The Council othcials had since taken into considera- 
tion the possible extensions during the following nine months, making 
a further sum of £1,676, and a total of £6.293, The inquiry was of 
the most exhaustive character, lasting between three and four hours, 


Exeter.—In connection with the City Council electricity under- 
taking. the Local Government Board have given their formal sanction 
to the following loans: excess expenditure on mains, services, trans- 
formers, and meters, £6.858; mains and services, £4,217; traus- 
formers and switchgear, £960; and meters, £665. The Board have 
requested that when the last three sums have been expended detailed 
statements of the expenditure should be furnished, and the position 
of the n.ains shown on the permanent set of plans prepared for the 
Board by the city engineer, and which the Board would return to the 
Corporation for the purpose. The Streets Committee have reported 
tw tur Council the receipt of a request from the Postmaster-General 
tor the Corporations consent to the placing of an underground 
telegraph from the city boundary at the junction of Old Tiverton-road 
and Union-read, down Old Tiverton-road, south side of Sidwell.strect, 
Нал street, Fore-strect, and Bridye-street, north side of Exe Bridge, 
Cosi К street, and Dunsford-lill to the city boundary at Pocombe 
Quarry, with a manhole at the junction of Okehampton-street and 
бозу k-street. The committee recommended that the consideration 
of the request be adjourned for the town clerk to arrange with the 
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department terms for the reinstatement of the surface by the Corpora- 
tion at the charge of the department, and also for the undertaking of 
the work at a period least inconvenient to the tradesmen along the 
proposed route and to the (гаће of the city generally. 

H.M.8. “Impregnable.—The work of installing the electric light 
on board the training ship“ Impregnable” at Devonport is nearing 
completion. The fitting has been done by clectricians and higher 
torpedo ratings lent from tlie“ Defiance“ and naval depót, acting in 
conjunction with a representative of the electrical engineer of the 
dockyard. This arrangement has enabled the work to be economically 
carried out, and has atlorded valuable experience to the ratings 
engaged. The dynamos, three in number, each of 200 amperes, are 
mounted in the hold of the“ Inconstant," which is connected to the 
“Impregnable” by a bridge. From each dynamo main leads run to 
the switchboard and from thence across the bridge through a special 
three-way switch to sectional boxes, and by distributing boxes through 
sub-mains to the several parts of the ship. At either end of the 
bridge the main leads are cut and passed into junction boxes and 
again connected up to complete the circuit. This arrangement will 
enable the bridge to be removed at апу time without injury to the 
leads, it being necessary only to. open the boxes and disconnect the 
wires. The incandescent lamps, which will exceed. 300 when the 
installation is complete, are of 8 c. p., 16 c. p., and 50 c.p., judiciously 
placed in the living spaces, school, lecture rooms, and decks, while 
the circuits are so arranged that cach deck and space is self-contained 
and under economical control. Several arc lamps are supplied for use 
iu the holds and workshop ; also a cruiser are lamp for giving signal- 
ling instruction. Owing to the careful supervision exercised, the 
original estimate of £850 is not expected to be exceeded. 

Messrs. MoGeoch and Co.'s New Premises.—It is not often 
that we have to record the existence of a tirm in the electrical trade 
which has been established for over 75 years. This is the case, how- 
ever, with Messrs. Wm. MeGeoch and Co. of Glasgow, Birmingham, 
and London, who on Thursday, March 28, formally opened à new 
warehouse in West Campbell.strect, Glasgow, in order to meet the 
increasing demands of their business. The new building, which is ot 
red sandstone, and has been designed and carried out under the super- 
intendence of Messrs. John Burnet and Son, architects, of Glasgow, is 
one of the most handsome and comn.odious of its kind in the city. 
The frontage is a series of bays formed by vertical piers. There are 
six storeys and basement, each about 180ft. by 60ft. The basement 
will be devoted to ironmongery, the first floor is the firm's offices and 
counting-house, the second floor forms the furnishing department, the 
third floor contains electrical goods only, the fourth floor ships’ brass 
finishings and outfits, and the fifth floor is set apart for the receiving 
and storage of goods. The firm manufacture all kinds of electrical 
fittings, from large switchboards to the sinallest accessories. The 
inaugural ceremony took the form of a luncheon, presided over by Mr. 
Lachlan MeGeoch, who, in the course ot a brief speech, informed the 
company that the present year was the centenary of the founder of the 
firn.. The speaker's father had been over 50 years in that business, 
while the speaker and his brother, Mr. William MeGeoch, had beon 
in the firm over 20 years, It very rarely happened, Mr. McGeoch 
opined, that a firm during an existence of 75 years had its destinies 
controlled by only three generations of one family. Mr. William 
McGeoch, who is manager of the Birmingham works, also spoke. We 
wish Messrs, Mcet:eoch all success in their new premises. 


PROVISIONAL PATENTS, 1907. 


Mancru 20. 

6675. Improvements in electric bells. Oskar Robert Fischer, 
34, Neuerweg. Barmen, Germany. (Complete specification.) 

6697. Improved method of changing the intensity of direct 
currents by means of alternating currents. Othmar 
Bein, 5, Corporation-street, Birmingham. 

6699. Electric lamp socket with instantaneous contacts. 
Henri Magunna, 165, Queen Victoria-street, London. 
(Date applicd for under Patents Act, 1901, March 20, 1906. 
being date of application in Belgium.) (Complete specitica- 
tion.) 

6710. Improved lug or take-off for secondary battery 
elements, Charles Lyall Mason, 30, East Park-parade, 
Northainpton. 

6715. Improvements in or relating to  dynamo-electric 
machines and to means for controlling the same. 
Siemens Bros. Dynamo Works, Limited, 159. (Queen Victoria- 
street, London. (Siemens - Schuckertwerke G. m. b. H., 
Germany.) (Complete specification.) 

6716. Improvements in or relating to dynamo electrio 
machines or motors. Siemens Bros. Dynamo Works, 
Limited, and James Cooper Wilson. 139, Queen Victoria- 
street, London. (Complete specification.) 

6725. Improvements in electrical heaters for rooms or other 
enclosed spaces. Alfred Fortescue Redman, Birkbeck 
Bank-chambers, Southampton-buildings, London. 

6735. Improvements in and relating to electrical accumu- 
lators or secondary batteries. Paul Gabriel Triquet, 
70, Chancery-lane, London. (Complete specification.) 

6740. Improvements in incandescenee lamps. Herbert Luzerne 
Todd, 41, Fonthill-road, Finsbury Park, London. 

6745. Improvements in tho manufacture of iron alloys. The 
British Thomson Houston Company, Limited, 85, Cannon: 
street, London, (The General Electric Company, United 
States.) 
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6751. Improvements in magnetic clutches or brakes. Henry 


6829. 


6847. 


6895. 


6966. 


6967. 


6968. 


6973. 


6992. 


7033. 


7048. 


7052. 


7053. 


. Improvements in telegraphy. 


Willock Ravenshaw, Victor George Middleton, and William 
Edward Townsend, Norfolk House, Norfolk-street, London. 


Marcu 21. 

Improvements in starting switches for electric motors. 
Ernest Francis Moy, Percy Henry Bastie, and Ernest F. Moy, 
Limited, Greenland-place, Camden Town, London. (Complete 
specification. } 

New or improved contact device for electrical ignition 
apparatus. Sidney James Williams, 149, Strand, London. 

Improvements relating to dynamo-electric machines or 
electric motors. The Johnson-Lundell Electric Traction 
Company, Limited, 7, Southampton-buildings. London. 
(Robert Lundell, United States. ) (Complete specification. ) 

Improvements in electric fuse-boxes and fuse-holders 
therefor. Richard Grose, Norfolk House. Norfolk-street, 
Strand, London. 

Improvements in electric controllers. Ernest Schattner 
and Richard Amberton, 83, Cannon-street, London. 


Marcu 22. 

Improvements in brush-holders for dynamo-eleotric 
machines. Egbert Moore Tingley, Westinghouse Building, 
Norfolk-street, Strand, London. (Date applied for under 
Patents Act, 1901, April 4, 1906, heing date of application 
in United States.) (Complete specification. ) 

Improvements in or in connection with electrical 
switehes. Andreas Peter Lundberg, Gustaf Charles Lund- 
berg, and Percival Andri Lundberg, Queen Anne's-chambers, 
Westminster, London. (Complete specification. ) 

Improvements in alternating-current motors. Janies 
Keith and Charles Tuson, 65, Chancery-lane, London. 

Improved apparatus and means for securing incan- 
descent electric lamp-holders to the leads or mains. 
Andrew Ernest Beattie and Samuel Edward Barnes, 21, 
Finsbury-pavement, London. 

Improvements in and apparatus for magneto-electric 
ignition for internal-combustion engines. (:eorge Fuller 
and Alexander Thomas Fuller, 33, Chancery-lane, London. 

Improvements in and relating to electric controllers. 
Claude William Atkinson, 1, Queen Victoria-street, London. 

Siemens und Halske Akt.- 

Ges., Birkbeck Bank-chambers, | Southampton-buildings, 

London. (Date applied for under Patents Act, 1901, 

Mareh 22, 1906, being date of application in Germany.) 

(Complete specification.) 


. Improvements in and oonneoted with electrico igniting 


apparatus Arthur Reginald John Foster and Sidney 
George Spoor, Thanet House, Temple Bar, London. 

Improvements in electric arc lamps. William James 
Davy, 40, Chancery-lane, London. 

Improvements in transformers for use in the production 
of Hertzian waves, specially applicable to wireless 
telegraphy. Georges Eugene Guaitfe, 53, Chancery-lane, 
London. 

Improvements in dynamo-electric machines. Allgemeine 
Elektricitats-Ges., 83, Cannon-street, London. (Date applied 
for under Patents Act, 1901, March 29, 1906, being date of 
application in Germany.) (Complete specification. ) 

Improvements in motor-controlling rheostats. British 
Thomson-Houston Company, Limited, 83, Cannon-strect, 
London. (The General Electric Company, United States.) 
(Complete specification. ) 

Improvements in protective devices for electric trans- 
mission systems. British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

Improvements in or relating to electric brakes for 
electromotors. Martin Kallmann, 40, Kurfuerstendamm, 
Berlin, Germany. (Complete specification.) 


Marcu 23. 

Electric railway danger signal. 
58, Cockburn-street, Edinburgh. 

Improved adjusting device for magneto-electric ignition 
apparatus. (Gustay Adolf Unterberg and Friedrich Helinle, 
trading as Unterberg and Helinle, 322, High Holborn, 
London. (Complete specitication. ) 

Improvements in magnetic wedges. British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(General Electric Company, United States.) 

Improved method of regulating the voltage of the 
electric generator of petrol-electric cars. Willian 
Arthur Stevens, St. Peter-street, Maidstone. 

Farther improved means of ventilating the dynamo 
and electric motors of petrol-electric automobiles. 
William Arthur Stevens, St. Peter-strect, Maidstone. 


Marcu 25. 

Improvements in apparatus for telegraphic purposes. 
Silvanus Phillips Thompson, Morland, Chislett-road, West 
Hampstead. 

Electric danger signal alarm for uso on railways. 
Giustino Notarianni, 58, Cockburn-street, Edinburgh. 


Giustino Notarianni, 


Lever-type brush-holder for electrical machines. Arthur 


Austin Waters, 5, Leslie-place, Stockbridge, Edinburgh. 


7141. 


7154. 


1111. 


7180. 


7181. 


7182. 


Improvements in dynamo-electric differential driving 
gear more especially intended for motor road vehicles. 
Martin Albrecht, 47, Lincoln’s-inn-fields, London. (Date 
applied for under Patents Act, 1901, May 12, 1906, being 
date of application in Germany.) (Complete specification. ) 

Improvod means for obtaining currents or circuits 
from oontinuous current dynamos of less voltage 
than the normal] or maximum voltage of the machine. 
George Lister and William Leath, 70, Chanccry-lane, London 

Improvements relating to electric arc lamps. Mermod 
Freres, 7, Southamptou-buildings, London. (Date applied for 
under Patents Act, 1901, April 5, 1906, being date of 
application in Switzerland.) (Complete specification. ) 

Improvements in electric resistances. The British 
Thomson-Houston Company, Limited, 83, Cannou.street, 
London. (General Electric Company, United States.) 

Improvements in and relating to electric motor 
control systems and apparatus therefor. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (General Electric Company, United States.) 

Improvements in electric aro lamps. The British 
Thomson-Honston Company. Limited. 83, Cannon-street, 
London. (General Electric Company, United States.) 


COMPLETE SPECIFICATIONS ACCEPTED. 


26688. 


7668. 


7821. 


7829. 


7831. 


8933. 


8934. 


9786. 


10249. 


10663. 


11335. 


11950. 


12732. 


13222. 


13651. 


13985. 


14041. 


14249. 


14458. 


15909. 


17378. 


19486. 


21416. 


21945. 


23851. 


23951. 


25206. 


26256. 
28049. 


( To be published 
1905 

Means for oonverting varying alternating electric 

current into similarly varying direct current. Brown. 
1906. 

Liquid electric motor starters and oontrollers. Olive 
and Swarbrick. 

Alternate-current motors, generators, and transformers. 
Fynn. 

Prooess for producing compounds of oxygen and 
nitrogen by aid of electric discharges. Thompson. 
(Westdeutsche Thoinasphosphat- Werke Ges.) 

Signalling systems for railways and the like. British 
Thomson-Houston Qompany. (General Electric Company.) 
Methods of supporting collecting rings for dynamo- 
electric machines. British Thomson-Houston Company 

and Dawson. 

Means for supporting the end connections of dynamo- 
electric machines. British Thomson-Houston Company 
and Dawson. 

Method of electrical detection between railway or tram- 
way signals, points, facing point locks, or fouling bars. 
McKenzie and Holland, Limited, and Edmonds, 

Electric telegraphy. Kitsee. 

Telephone transmitters. Lake. 
phone Manufacturing Co.) 

Electric switches. Eckstein and Heap. 

Manufacture of electric insulating material Hess. 

Machines for use in the manufacture of incandescent 
electric lamps. British Thomsen - Houston. Company. 
(General Electric Company.) 

Switches for controlling electric oircuits. British 
Thomson-Houston Company. (General Electric Company.) 
Electrical contact makers and breakers and the like, 
particularly applicable for use with internal-combus- 

tion engines. Hamilton. 

Electricity meters. Chamberlain and Hookham, Limited, 
and Holden. 

Suspension of electric and other lamps and other 
articles. Wunderlich and Hughes. 

Shaft bearings. British Thomson - Houston Company. 
(General Electric Company.) 

Electrically-operated system of slide bars and safety 
bolts for securing railway carriage doors. Taylor and 
Cressey. 

Variable electric condensers. Mareoni's Wireless Telegraph 
Company and Pletts. 

Electric stop motions of drawing, slubbing, roving, 
and like frames. Tweedale and Tweedales and Smalley. 
Limited. 

Electromagnetic devices for doing work on any 
restrained body. Belliss and Morcom, Limited, and 
MacGregor. 

Electrical furnaces. Kjellin. (Date applied for under Inter- 
national Convention, March 5, 1906.) 

Short-cirouiting overhead electric conductors ог 
cables. Giraud. (Date applied for under International 
Convention, Oct. 6, 1905.) 

Electric arc lamps with convergent carbons. Ruzicka. 

Dynamo-electric machines. Reist. (Date applied for under 
International Convention, Oct. 27, 1905.) 

Windings for dynamo-electric machines. Storer. (Date 
applied for under International Convention, Nov. 13, 1905.) 

Telegraphic transmitters. Wolters. 

Comparison or standardisation of clectrical measur- 
ing instruments. Kallmann. (Date applied for under 
International Convention, May 17, 1906.) 


on April 18.) 


(Stromberg-Carlson Tele- 


COMPANIES' STOCK AND SHARE LIST. 


Amount 
Name, palid, Last price, 
Соттеге1а1 and Industrial, — £ £g 
Alllance Electrical Со. , 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. E 
— — Ord, 1125,00) à; 1 .. 3532932 
Amo Electricity Meter, 6 p.c. Cum. Pref. "Shares, б 125, 000 „ 21,32 25'32 
British Alimialum Co, Or Os Ae ПОЛДО ООВ dou causa vs D. eis of £ 
— — ( per cent. Cum Pref, 1-320) da Stein өл 5 9- -6] 
— A 5 рег cent. Cum. Pref., 1-20 (х0) da DAP uS 541 
-- -~ $percent. Funding Certifica es, 1 2) (O0). 5 9 4 43 
— - 5 рег nt. lat Mort. Deb. Stock, Red. 5 . 160 101 105 
€. percent, Loch Leven Deb (Reg.). K*4,1-5000 109 .. 88-101 
Britieh Insulated and Helsby Cables, Ord., 1-100 ,000 Tr б> з. 6 7x4 
— 6 per cent. Cum. Pref., 1-100,000 ive ee dnd NTC fi 64 
— — 44 per cent. Mortgage Debentures .............. 100 1014 
British Lhorson-Houston Co., 44 per cent, lst Mort. Deb. 

Stock, 7 аг sx osé VERE ð RA TE VES es UE) ee ips 100 32 96 
British W estinghouse Klec. and Manuf. 6 per cent. Pref., 

£/9,001-975, 000 ⁰m UE res sr ea ts 5 115 

—— 4 per cent. Mortgage Debenture Stock . .. 100 65 69 
Brush Electrical Engineering, Ordinary, Nos, 1- 105.731 .. 2 4 4 
— Noa, Cum., 6 per cent. Pref. .................... 2 ld 14 
— 44 per cent. lst Debenture Stock ................ 100 .. 8392 
— — 44 per cent. 2nd Debenture Stock 100 .. 75-18 
Calleu:ter’s Cable, Оеһепїпгез............................ 100 166-108 
Ordinary S O EA T E T ARE I 5 10 11 
— a Ber. сеп a a oc svi rw ea n e PP: узур рен Suis 54-54 
Consoiidated Electrical Co., о; -dinary, 1-110,900 ; p E V 4-4 
Or em pun and Оо, 1 ooecsaosrestocseiodvIabessisvAvREse 3 21 / 6 4/16 
— -- $ per cent. Dobet tur 10n 86 SY 
Di. k. Kerr, and Co., Oriinary, ! PATON. 2а 4 ROSE a 143 
— 6 рег cent (um Pref., 1-20,0C0 4 1 13 2-17/32xd 
|, рег cen’. Debe -nture SU ck, ked. 100 10.-103 
Bison and Swan United, “A’ ' Shares, bU. ubt созар E x 14-14 
— — ' A" Shares, 01-017,138 ........ 5 21 21 
—— — 9 per cent, DebenlurGS.... cosi secessatstaeteoe 100 31 xd 
Peet Deu Soehne рез IDU >. t5 87 
Blectric Construction, Nos. 1 to 112,100 ........... ...... g 1 7/16 
— 7 per cent. Cumulative Pref. .................... à 142 
—— — 4 per cent. Perp. lst Mort Deb  ................ io. £181 
Electro tlc Alkali Co, Ordinary, 1-:02,218 1 „11321382 
Fetranti Limited, 5 per г cent. lst Mort. De. Stuck Neu. 100 á 4-93 xd 
General Electric Company (1900), 5 per сеп}. Cum. Pret... IU КУ 84 9d 
——4 per cent. lst Mort. Deb. Stock ................ 92 d xd 
W. T. Henley's Telegraph Works, Ordinary .............. b 1213 
—— 44 per cent. Preference 5 ‘4 1 
44 per cent. Debentures ........................ 100 'U7 109 
India Rubber, Gutta Percha, and Telegraph Wotka «22.5. 10 151 61 
4 per cent. Debentures.. P Ре 9/ 99 xd 
National Electric Construction Co., ff: 170, e err 
Parter, Thos., Limited, Ordinary ............ m f: Uy 
Р: -eblee (Bruce) and Co.,6percent.Cum Pref.,2201:000 5 „ 491541316 
Te:egraph Construction and Maintenance................ le 49 11 
rn es PM. д 00.3 
% hite, J. G., and Co., 6 per cent. Cum. Pref , 1-15 002. ite Ae 9110 
Electric Lighting and Supply.— 
Ae aide Electric Supply C, 6 p c. Cum, Pref., 1.10.00) 5 41 51 
Bournemouth and Poole, Ordinary ...................... lu 95 Us 
$4 per cent. Cum. Pref., 7,501-15,020 ............ 10 9; 93 
6 per cent. Cum. Second Pret., 15 ,001-22,500 IU . OP. 03 
44 per cent. Debenture Stock, N 100 109-14 
Bromley (Kent) Electric Light and PowerCo. .......... D. a 4, "1 xd 
$, per cent. lst Debenture Stock, Red. .......... 100 93.1] 
Brompton and Kensington, Ordinary .......... мс саа 5 742; 
| per cent; Ptelerence ыз есы» 33 6. 7 8 
Cajcutta Electric supply Corp., Ordinary, Nos. 1-50, 000. 5 138; 
МОй; БОШО ТОО ODD acces cna Sao Sx d dd ws es os 8 es 64 74 
Cambridge Electric Supply Company, £10 Ord. ........ 8 v» a 
Cans» лап General Electric Co., Common Shares .. TX Xt) 130-135 xd 
Central Electric supply, 4 per cent. Guar. Deb. Stock. 100 Оза. 5 
Charing Cross, West End, and City Electric Supply, Ord., 
1-82 QU сосут нан atk dard wien eR E Р 21 3 
34 pet cent. Cum. Pref., 1-80,000 ................ m. 4 4. 
-———- Í per cent, Debenture Stock, У КНН ЕРНЕККЕ 100 96 t9 
TNR Undertaking,” 44 p.c. Cum Pref.,1-40,000 5 3} 4| 
ditto (1903) 40,001-80,000 .......... D us 34 4} 
— У С ого 5 S ix 31 41 
— 44 per cent. De аА VC 100 104 1.7 
Csicago Ез Co, lat Mt ud c. 3)-r. Git. Bds, Red, 
Cu ã с-з. Ree Dort d ed oS Ata " 1070 E. £6 11 
City ot London, Ordinary. PEET EEE pr o S EAR Va JO ш 94- Uy 
6 per cent. Cumulative Pre ere duis 10 11-2 
9 per cent. Debenture Stock .................... 100 .. 141.124 
44 per cent. 2nd Deb Sta. Prov. Certe. (all pd.).. 100 97.100 
City of Welliogton Electric L ght and. Power Co, 5 per 

cent. Registered lat Devs, Кеј, I. 1555 52 18 51 
Cu dopa Liget and Power Co., lst Mt зи oper cent Bde. ; 

Ке) I X! ß е 0) 90.92 
C,inty of Durhem Ke. ‘trical Power Distribution Co., 

Urdinary, ; 1 OC») : e р UE = S тха 

$ per ceut Preference, 1.5 000 ff TEE: pest 4.511 
Cosaty оќ don Biectric Supply, Ordinary ............ 10 .. $301 
6 per cent. Cum. Pref. .......................... 10 ш о-11 
44 per cent. Debentures Prov. Certa. All pd. Rd. 100 .. 105, 108 
——— 44 per cent. 2nd Debentures Prov. Certs. . . 100 .. £7 100 
B1mandeoos' Electricity Corporation, Ordinary, 1- 50,000.. 5 L 142; 
& per cent. Cum. Pre . 5 a 244 
——— U per cent First Mor без ................., 100 . 88 31 
Ee tric Lt. & Traction Co. of Aust.,6 са Pf., 1-30.000 5  . 2 ei 
5 рее rent Dehentore Stock. R 100 . 8 ~g 
Folkestone Electric Supply, Ord. Nos. 1. 0. GGG» A x, TOC ш 94-5 
44 per cent. First Deb. Stock, Red e 100 97-110 
Hove Electric Lighting, Ord.. 1-13, V 5 — 7474 
I. зла, Electric Supply and Traction Co, 6 per cent. Con- 
sti и tton Deh. Stuck, Rl. 100 1102 
Laie of Wight Blec. Lt. and Pwr. A4 p c. Jb. SUR. ksd. .. 100 us 96 УУ 
Kai rvorlie Rlectric Power and Lighting, 6 per ceut. САП: 

Pret 1-120 000 a 8 1 . 23/32-27/32 
Kensington 4 Kn h'abridge Elec. Lt., Ord., 1-21,000 . 5 — ё =, 
Kensington and ightsbridge and Notting Hill, 4 per 

cent. Debenture Stock Rewe q 1 6 97-100 
Ki1icrminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 94-104 
Loh Electric, Ordinary .............................. ә .. 14-4) 

6 per cent. Ртеї................................. 5 .. 4; 5, 
4 per cent. lst Mortgage Debenture Stock, Red... 100 e5 88 
Metres Riectric supply Corporation, 5 per cent. Construc- 

tion bev. Stock., Red. (Prov, Zerts.), all patid ........ — 92 191 

Metropolitan Ordinary, 100,001-500,000 .. ............... 5. 567 
4, per cent. First Mortgage Debenture Stock... 100 „„ 106.0 

—— 4, рег cent. Cum. Pref. ........................ 5 ш 4g oÀ 

— У per cent. Mortgage Debenture, Red.. ... 100 . 90 95 
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do., 15, (0 87,500 (issued at £2 prem., 168. paid) 2 2) 5 «d 
5 per PL Peel NONE. а ee M Сулуусу, . uc 5 ^5 xd 
— – do., 75 001.87. 500 (laue! at 10s. jrem , 4s. paid) 2 12-2, x1 
Notting * Booths Luft ˙“'iQéQé—éTKu.u. a NOR 10 21 
4 per cent. First Mort. Debs, Nos. A 500 (Reg.) . н 93 xd 
Oxford Electric, Ordinary, 1-96 and 40-14,310 ............ 108 8171 
4 per cent. Dehentnre Stock . 10^ in Эа 
River Plate Electricity Co., Ord , 1-11 5 87 &1205)1-120507 1 2-6 
— 6 percent. Non- Cum P.ef., 1-105020 0 O VPE 4-1 
--- 9 per cent. Deben_ure stock, Ke . Thur 97-199 
Rosario Klectric Co, 6 per cent Cum Pref., 1-20,0J)...... 9 .. 5-5, xd 
— 6 per cent. Cum. 2 (1 Peet, 1-15 00) .. 5 3-3, 1d 
Royal Electrical Company of Montreal, 44 per cent, First 
Shares Mortgage Dehenture s 100 .. 85 €9 x4 
Shawinigan Water and Power Co, 5 р с. Cons Ist Mt. Bde. 3 100 p c. 
Smithfleid Markets Electric Supply, Urd. 1-12,000  ...... d. 14-28 
—— 4 per cent. Debenture Stock 100 .. 74 16 
Sogl. London, Ordinary Lori eq tetas irse е елу» Ө аа 24 ?1 xd 
South Metropolitan Electric Light and Power, Ord. ...... Ж a? 
| | ——- 7 per cent, Cum. Prei i . us Yen 
aper CONG. 1st Mort. Debo 2... =з „эзел boo зв; 100 .. 10 10814 
St. James's mai Pall Mall, Ordinary, 101-20,080 .......... 3 74 84 
— =) DOP CONG: BIO TC T YI TTC ee 64 7 
——— 34 рег cent. Db. OTE tre 100 r ¢ 
Urban Electric Supply Co., Or inary, 8-30-007_ .......... 5 2 5 xd 
5 per cent. Cumulative Preference, 50,001-80,000 5 . 3 4 
ГОНО OPADATI насчет 9999s B а lu 
4) per cent. Cum. Pref., 110,1.1.138.251 D. 5412 
Electric Tramways.— 
| Anglo- — 54 per cent. Cum. Pret., 1.260,007 ...... ; .51 15 4 16 
VE) div wivi e di RAT shave КА»: Каа а ob M гә 11 
— Permanent 6 per cent. Debenture Stock, 1888.... 100 — 1'2 135 
Auckland Elec. Trams., 5 p.c. lst Mor. Deb, Stk., 'Red. .... 100 - 103-107 
|! Barcelona Tramways, Órd. PPP IU - = — 
5 per cent. Cum. Pret. Shares, 1-10,000 .......... 10. ә — 
9 per cent. Deb., Red., 1-600 .................... 100° «25 — 
——— 44 рег cent. Red Deb. Stock... ............ s.s 100 . — 
Bath Elec. Tramways, Ld., Pref. Ord. Bhs., 75,001 - 150,06. 1 2732 3132 
—— 5 per cent. Cum. Pref. Зрада, 1-59,354 . 1. "54 31 
Birmingham and Midland Trams. 4) р с. lst Db. Stk., ,Red. 100 .. 90 УЭ 
Blackpool and Fleetwood 9 e 10 18 l 
Bombay Elec. supp'y & Teams. C, % per cant Cum Pref. 8 .. 74-8 
— — 1} percent. De) Stock, Red. | с. ОЗУ £6.33 
Brisbane lramway Invest., Oru , 1-75,000 ................ E uos 24 28 
——— $ per cent. Cum. Pref., Nos, 1-75 S 5 — 498-44 
per cent. Deb. Stk „Red., Prov. Certs. all pd.. 100 .. 98-102 
British Co 8 Electric Railway Co., Ord. Di, 555,552 100 .. 126.130 
. иаа QS ER QC EIE PE кае 100 .. 101-209 
5 per cent, Cum. Perpetual Pref. Stock.......... 100 .. 103-107 
—— — 4, per cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 .. 100-102 
44 per cent. Vancouver Power Deb............... 00 .. 1024-1044 
British Electric Traction, Ord. 1-300,000 & 60,001-90,000 .. 10 34-34 
6 per cent. Cm. Pf., 30,001-60,000 ............... . 10 .. ы 
5 per cent. Perpetual Debenture Stock . ........ 100 .. 101-105 xd 
44 per cent. 2nd Deb. Stockkkngz с 100: 6 3 85 
Buenos Ayres and Belgrano Tramm "EM Ir 319 
— “А " 6 per cent. Cm. Pf., 1-400000 ................ E us 54-58 
"B"6 per cent, Om. PL, 1-2/,900.,. 2. c» аьа mm К 
5 per cent. Deb. вика; C 100 — 18406 
Prov. Cert., all pald ............... 2 ee eene 100 .. 101.104 
Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. .... 100 88-101 
Calcutta Tramways, 1-105,000 ........................-..• 5 8 84 
106:001-137,610. foo isis caidas paca bs oo ease ti vasto V 5 74-84 
44 per cent. lst Deb. Cc ˙ůͤ——§ðêi7oð7«ĩ² heck 100 .. 105 18 
Cape Electric Tramways, Nos. 1-480, R 1 .. 7.16916 
City of Birmingham Tramways, 5 per cent. Cum. Pref. . б 2 43 54 
| r cent. lst Mortgage Deb., 1-3000 (1917) .. ` 100 — 109 цд 
Colombo Electric Tramways aud Lighting, 5 per cent. iat 
Mortgage Debenture Stock, Rede. 100 .. 93-10 
Cork Electric Tramway and Lighting Co., Ordinary ...... 28 1711 
—— 6 per cent. Cum. Ргеё, .......................... I РЕ 14-15 
—— per cent. Debenturessss 100 .. 93-100 
Dublin United Tramways (1896), Ord., Nus. 160,000 ...... 10 ..  14..'54 
— 6 рег cent. Pref., Noe. within 1-60,0 0............ 10 . 154144 
——— 3, per cent. Mort. Debs., 1-5,000 Red... . 100 .. 59-9 
Havaua Electric Kailway Cot s)lidated Mort. 5 per cent. 
50-уеаг Coupun Boude cf 1352, 1-6,957............. . . 81, C0). 89-92 
Imperia! Tramways, Ordinary ЧИЕТИ adig — АП ., 18-19 
6 per cent. Cum. Pref. ............. — —— ЧАЙ ws 14-14 
4, per cent. Deb. Stk. . = 108-11 
Isle of Thanet Eiectric Tramways and Lighting, 5 per c. 
Cum. f., Nos. 50,001-60,000 ......... sve eRe e do Lu res 14 24 
4 per cent. lst Mt. Db. Stock, Red. ............ .. 100 .. 75 79 
Kidderminster and District Lighting and Traction, Pref... 5 8-84 
Lancasnire United lramways Limited, 5 per cent. Prior 
Lien Deb. Stck, Ked.. aw sd RE e d - 95-96 
— — £256 50 2 d Mort. Dob St VVV - — 


45 


Amount 


Name, paid. Last price 
£ £ 
Mexican Electric Light Co., 5 percent 1st Mort. Gold Bds., 
19:5, C 1-1 000 (~ 00), D 1-*,000 (x399) М 1-2320 (81 000) — 75 78 pe 
байдай Light and rower Co., Capitai Stock . “1 47 49 
—-- 5 per cent Ist Mort. Gold Bonds, Bel, 1-4,000 
(N500) 1,001-13,000 (COX) | — 87 8%, 


Midiand Electric Power Dis., 44 p.c. 1st Mort. Deb. . == e PS | 
Newcastle-upon-Tyne Electric Supply, Ordinary, 157,0 B^ we 7, 71 xd 
„ 97,0 0-75,000 9-55 7 


——— At. DIO БЕЛЕС): о е Б земаа фе вонад 


— £63,380 Deferred Deb Stk (all tully paid) 


Lisbon Electric Tramways Limited, Uid., ^os. 1.591.183. 73 316-1 7/16 


— o per cent Cum. ref., Nus. 1-125 555 ias 1 1/16-1 3/16 
5 per cen’. Mort. Deb, 1-5,00) кеа. ............ 100 96 101 
London United Trys. (1901), 5 per cent Cum. Pref......... 10 ш 7464 
—— 4 рег cent. let Mt. ро Stock, Red. .............. 100 .. 89; 
Madras Elec. Trams. (1904), 5 per cent. Deb. Stk , Hd. .... 100 93 101 
Metropolitan Elec. Trams., Defd., 1,000,001-1, 314 ,016 . 1 w 1/6516 
5 per cent. Cum. Pref., 500,0u1-1 1,000,.00......... — ш ii 
— 44 per cent. Deb. Stock, Red. „ aie Brace oy d 100 — 97 100 
Milwaukee Klectric Kail and Light 1601600 cent. yr Cons. 
Mort. Bouds. 1926, 1, 500 and 7,001-8,000............ 000. 103.105 
Montreal Street Kail, 44 per cent, Sterling Veb., 601-2,000 
)))!!!“ Sh eee C S Rnd Nena ОРУЗИ chee 100 2 102.104 
New veucral Traction, 6 per cout. Cum. Prof., 1-10,000 and 
QUE TRU ß ка CE eR ec ad © -= 11 
Oldham, Ashton, and Пуде Tramway, Ordinary . .... AO. Se 12 : 
5 per cent. Cum. Pref. .......................... 10 .. -9 
Pertb Elec. Tramways (W....), 5 per cent. 1 Mrt. Deb. Sk... 100 ., 102-106 
Puttertes Klec.ric Traction, rdinary, 1-221000 ......... e AL 4 5-4 
5 per cent. Cum. Pref., 300,001-545,000............ l a 4i 
44 per cent, Debenture Stock .................... 10) . 984-101 
Rleetrie Railways.— 
Central London, Ordinary ........ asao asas esee 100 — 63-70 
„ ч 22 2 2 „6 „62 ©2008 ов ae ос 08 00 08 020 62 о (D 100 D 92-34 
eferred ...... ao ~ aso oe os ee as QO a 10 514 
— — ро, Deb. Stock ros. Script Certe., fully paid). 100 .. 104-107 
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Amoun $ 


Name, paid, Last pride Name =" Last price 
£ £ 
City and South London кошо Ordinary .......... 180 40-42 Telep hones. — 2 £ 
——— Å per сеце. Deoenture Su b . 103-107 N atl 
s per cant Pref. Stock 9 . . . .. . . 100 = 119-184 1777. euge Mr. ЛҮҮ ҮЗ 
— L] о MARRE SS ыа Meee cous 100 d 115.118 — : 9**€*06«6999*0660«0692256600600€090000990000909998 os 
oe 9? 100 109 112 р Uer cent са First Pie. 2922 2 2 во „ aes „% 10 es 11-13 
— ЕЕ T М i Seer ere EE ey — ; ——6 pe i à EAS REA - 
LitecpoolOverhead, S percent. Prei. . 10 .. 10-104 „000 FLUR PO 5055 057 0 сны 
— Je laat. 1-50. 0 0ᷣ “ UiUꝛꝑU H 10 2 59-44 — — 34 per cent. Deb. Stock, Red, .......... BUNC ...100 . Lc ER} 
—— — per cent. Mortgage Debentures, Red., 1-1. 700. 94.96 4 per cent. Deb, Stock, Rel.. 100 100 102 
Underground Blectric Railways of London, 5 per cent, Oriental Telephone and Electric Company ае 1 E 1516-1716 
Pop fit-Sharing Secured Not — oe 78 Bl —— per cent. Cum Pref. .......................... l 1401 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or Miles of 
week: d single, track Accounts for past year. Cost 
Line. ————— ш „ Весе per 
Current Total | Passengers | Oar miles | Pas- or Mile of mile 
ding| 1907, | 1906 | W А 1 ; 
m | e year. 1907. | 1906. | Ending recelpte| carried. run. s'nger| mile. | track. 
£ g g 8 g 4. | 4. £ d. 
Aberdeen Corporation .......... Mar. 27 1,173 | 1,141 + 37| 1.974] 254] 25 May 31| 64,071 | 15,530,551 | 1,579,723 |0°98 |1114 2,512 | 6-00 
Ayr Corporation ...............-| * 210 | 19|+ aj — 8 | 8 , 15 14,328 | 3,316,380 | 255,945 1 97) | 183 | 516 
Baker Street and Waterloo Ву...) , 30| 1,950 | 1,518 | + 452| + 16% | — c = = = = 2 zt E" = 
Birkenhead Corporation sane ees „ 3| 1.058 995 |+ 65|+ 90 | 25:55 | 25:55 | March 31| 55,025 | 11,145,531 | 1,309,903 |1:18 |10-0t 2.8885 606 
Ingham Corporation ......| „ 50) 5.5% | — = — a а „ 51 17,155 | 4,709,798 | 266,526 | °86 |145 | 8,866 | — 
Rlachburn Corporation.. » 27] 86 820 |+ 145] — n 24 95| 48,875 | 8,661,720 | 986,953 |135 [11-88 | 2,036 | 744 
Blackpool Corporation .......... » 28 502 358 |+ 162) + 5905 | 14 | 174 311 — = ти - -è = R 
Blackbool-Fleetwood Trams. .. » 50] 633| 229 |+ 40 + 465 | 164 | 164 | рес. 31| 31,846 | 2,326,677 | 579,204 |528 ($189 | — |? 
Bolton Corporation . . .. 31| 3.275 | 1,918 | +1,558 | 10.170 | 42 | а | March 51 95,766 | 20,205,196 | 2,161,130 115 [10-65 | 2,304 | 6:14 
Bournemodch Corporation . ө 27| 1,455 1210 | + 245) +1004 |1741| 41 “ 55,276 | 10,058,288 | 1,121,623 1:82 |11:83 | 3,826 | 7°18 
| 35 + 7.778 95 | 95 i e 
Bradford Corporation ..........| » 23| 4.336 | 400 | + 3 1/250,085 | 47,108,000 | 5,053,392 1:178 10-927| 2,396 
Brighton Corporation ..........| » 31 L08| 70 t 533 = 1,25) | 94| 94| '' 1[50,539 | 11,521,160 | 1,152,828 |106 [10-48 | 2,814-0| bvi4 
Bristol Tramway Company. . » 29| 5257 | 4475 ＋ 71] — 511 14| Doc. 31 289,799 | 45,512,573 | 6,187,155 | — | — = — 
Burnley Corporation. . 20 1,718 | 102 6360 — 40 | 4) March 31 57.992 | 11,092,704 1,197,772 131 |1161 | 5,388 |827 
Burton Corporation `............ „ 31] 302 29 t 55 - 552) в Be} , 1) 17,950 | 3,878,269 | 454,082 |107 |921 | 8,068 |676 
Cardiff Corporation ............| 7 = = — |5802 |152:46 „ 1/118,209 | 24,134,363 | 2,770,049 |112 |972 | 3,782 |944 
- 2) RS 178 8:5 8:5 Ы D 5:18 
Carlisle TramwaysCompany....| » 70 10 149 | | Deo. 31| 10,713 | 2,935,002 | 359,756 | — | 714 | — 
Central London Ballway........| 20 6,2 | 6,905 | -1701| - 8852 | 6 6 „„ 31/347,588 | 44,875,547 | 1,281,214 |1-86 |65:10 | 57,851 5 80 
? 
City and South London Railway.| „ 51| 2493 | 3070 | — 662 — 177 61 64 „ a — = E - _ ant = 
Colshester Corporation see ell a 00 168 162 T 6 = 8 8 | March 31| 10,888 | 2,457,553 320,78 97 | 747 | 1,401 | 618 
9)/ — 141 
Cork B. T. and L. Company ....| » 78 471 372 | + 1 154, Dec. 31| 24,895 , 5,814,376 | 882,256 1-01 | 6:64 | — | 469 
Darwen Corporation ............ » 29| 318 210 | + 10! + 633 1% 723| Магоһ31! — zd n bs is m = 
Dover Corporatlon . » 30 234 172 |+ 82) + 1175 4| 44 „ 31| 11,250 | 2,853,200 284,343 | '94 | 9-49 | 2,500 | — 
Dublin and Lucan Electric Ry. .| » 2? 118 ý 9) Т 831 т 1 р 63 61 Dec. 310 6,358 402.511 110,73 € |379 |1378 942 1:38 
Dablin U. ..................| э, 29] 5,001 ,1c0 ; 48; 8) „ 51267,489 | 50,050,949 | 7,077,372 |1:28 | 907 | 5,691 5:55 
А 133| + 6,86) 14e 
Dandee City Tramways .. .....| » 27 107 | jt, 22 | 21 Мау 15| 50,151 | 13,086,395 | 1,005,911 | ·906 |116 | 8,180 
Gast Ham Corporation.......... „ 30 106] 785 |+ 261) + $5522 | 14 | 14 | March1 36,652 | 5,689,658 | 863,816 | :64 [10-18 | 8,904 | 679 
1,787 | 453.0924 2 
Glasgow Corporation............ „ 20 | 1749 | 15 637 +, T 794 | 79; | May31/756,480 195,767,519 17,945,598 — [1012| — 
Gloucester Corporation кеша кке | wk 7 25) 207 t+ d 32) 15 15 | Мағсћ 31| 15/466 | 3,902,077 565.586 . 899. | 532 
а. N., Piccadilly, an4 Brompton. » 3) $40 = = = 2 9 S tc 2 — | =| gres Ron 
Halifax Corporation ............ ae PE gus i 1| 74,018 849,642 | 1,640,707 — [11:55 > 
Hudderafleld Corporation.. » 30| 1,005 | 1,319 |+ 283) + 6062 | 35 | 35 | и зу 69,958 | 12,838,150 | 1,666,262 |124 |971 | 1,883 | — 
Hall Corporation ..............| „ 30| 25/9 | 2063 |+ 441) + 5718 | 96 | 26 » 31/112,651 | 47,102,981 | 2,910,698 |1 928 — | — 
(ford Corporatlon . == = 104 | 10, me ^. s — = uu Шан EE — 
Ilkeston Corporation............| » 29 121 110 _ 8 + E 9 9 25 = = = ell] see ES — 
Kirkcaldy Corporation. — — 74 74 May 15| 11,586 | 3,626,652 419,800 737 | 662 1,480 5:28 
Lancashire United Tramways ..| » 27 1,179 770 |+ 429 3.—5 | 37 37 = € = = Z = — 
Leeds Corporation v 2 6.175 эра : e +19,103 894 | 894 March 25/298,233 | 64,223,666 | 7,121,038 |110 |1002 | 5,561 | = 
Leicester Corporation .......... " 203) | 2,041 42 | 43 | рес. 31 26,011 | 12,039,252 | 1,229,507 |1 979 | — 148 
+ 722 + 2.141 = 
Liverpool Corporation .......... „ 25 11,207 | 19,415 ö 104 | 104 . 511547,625 |116,642,66 [12,166,419 = = 2 
Liverpool Overhead Rallway....| » 31 1,429 | 1,552 1+ 77 — 71%) 665| 665| Jude 30 81,502 | 11,171,865 | 1,024,875 — — — = 
15,273! 4538,274 
London County Council ........ „ 235 29025 | 15,735 | +) 98 | 93 2 Е = — — — E “> 
LowestoftCorporation.......... Feb. 233| 13 18 |+ 2 — 6 | 6 | Sept.50| 14,511 | 5,128,867 | 359,435 |108 | 9-68 | 2,658 |648 
Maidstone Corporation ........] — ==. m 3711 re 2 2 | March 531, 4,740 850,121 112,227 | 1°33 [10-15 | 2,570 | .— 
Manchester Corporation Mar. 20 | 15235 | 12,174 | +511] +51,603 | 149 | 149 „ 31/631,956 |126,900,87 |1 ‚1 1 7 4, 6:98 
Metropolitan District Rallway.., » 6,972 | 7,9607 — 895 — 5,223 44 | ay ul = = 7 4,125; 24 118 10.75 * ka 
Metropolitan Railway .......... T 5 152) 16,769 | – 5,163 | 24,012 pa i 71 - 5 ns = PM ees = — 
Nelson Corporation ............ " = T F 21 „ 31 6,159 | 1,932,647 206,558 82 | 714 | 2,239 | ,.— 
Newcastle-on-Tyne Corporation. » 50) 4,223 | 5,607 |+ 632 415912 | 80 | 50 s» 31197,849 | 43,069,95 | 4,386,152 |1:07 10-98 | 3,967 | 701 
Newport (Mon.) Corporation » 45 618 °©2\ To s 151 153 „ 31 30,356 7,252 535 785,435 — | 929 - 64 
Oldham Corporation = = = = 31 34 „ 25 65,553 | 13,466,245 | 1,504,740 |116 |10:45 | 1,886 | — 
96| + 1,916 
Portsmouth Corporation........ „ 31| 2,087 | 151 | + 6 , 28, | 284 „ 51 95,708 | 19,625,329 | 197,499 |117 |11%5| — = 
Reading Corporation............ „ 7 $5 559 |- 5 + 515 | 333 33 “Жо ee i 2 debili ict = = 
Rochdale Corporation .......... z i B Mei — 21 2123| , 31 14,881 | 2.857,10 | 386,547 |124 | 9-24 | 1108 |798 
Rotherham Corporation ........| — 7 = 91 9) i si 25,569 | 5,951,472 | 593,064 |107 |953 | 2,612 | 7 
Baltord Co-poration ............ АРН 1| 6,225 | 4,153 | +2057) + 8,993 | 70 702 |  ,, 5121411 | 39,213,560 | 4,884,590 |128 1028 — 
Scarborough Tramways Со. ....| — = = F = 44 44 c = Ње Ей E» "ne 
З 0 95 | 35 647 
Sheffield Corporation .......... Mar. 31| 5,377 | 4,967 |+ 910) + 2 353 „ 95 240,565 | 63,952,283 | 6,049 899 903 9543 3,653 
Southampton Corporation ...... Feb. 6| 770 89g pe Mel oem 18 | 18 „ 31 49,365 | 9,294,771 | 1,108,369 |127 [1109 | — |?® 
Southend-on-Sea Corporation... Маг. 20 251 239 |+ 8) + 1,093 9 g N s = 5 = 2 za ЕК - 
Stockport Corporation ..........| — = = ш = 25 | 25 31) 39,550 | 6,766,031 1.027,73 — |923 | — |49 
Sunderland Corporation ........ » 24 1,55® 9191 + 19 + 3,775 | 20 20 „„ 31 64,858 | 15,364,463 | 1,495,685 | 1-004 110-56 | — | 657 
Swindon Corporation. » 20] 152 1 - Rx 44 | 4 is 510 4,957 | 1,515,757 | 108,751 087 [11555 1, 
Wallasey U. D. Oo 5 30 9532 679 | + 285 | + 2,417 |1185 us] „ 30 38,768 7.418.881 | 778.851 |130 |1194 | sa |75 
Warrington Corporation ........| — ES = = = 9 M | 17,057 | 4,418,225 | 405,565 | — |986| — |03 
West Ham Corporation ........ „ 23| 2,340 | 1816 |+ 821 421045 |147 |147 1 15.778.742 | 1,837,155 m = _ 
Wolverhampton Oceporation ....| „ 27 774 634 |+ 88 + 1,755 | 20 20 » 31 | 41,90 8. 47,065 950, 10°583} 2,062 
® Including steam trains {And 2' miles of interiacing track GTeain mile, — bPer mile of sinne teach, AHalf-years figures, k Double track 


90deg. behind, due to the inductance of coil L. The 
magnetic tlux set up by the field coils on the stator will lag 
approximately 90deg. behind the phase of the ‘bus-bar 
L.M.F., due to the inductance of these coils. If the 
incoming machine is in phase with the 'bus-bar E. M. F., the 
current in coil А will, therefore, be in phase with the stator 
Зах, and in the position shown in Fig. 5 a torque will be 
produced, which will cause the rotor to rotate until this 
cal oecupies a vertical position, when the torque will 
һе zero, since the current in coil B will be 90deg. 
out of phase with the stator flux. Under these con- 
ditions the pointer should be in the position for 


2 ^ 
Incoming Machine 
Fic. 3. 


Machine Running 


paralleling, as shown in Fig. 1.* With a two-pole motor 
it is only possible to use a single-ended pointer, but with a 
f»ur-pole motor a double-ended pointer may be used. If 
(ne frequency of the incoming machine be different from 
that of the bus-bar E. M. F., the phase relations between the 
currents in the rotor coils and the stator flux are con- 
tinually changing, and in every position of the rotor there 
will be a torque tending to rotate it. The pointer will, 
therefore, revolve at a speed proportional to the difference 
in frequency, one complete revolution corresponding to a 
diterence of one cycle. The direction of rotation will also 
lepend upon whether the frequency of the rotor currents 
‘з higher or lower than that of the flux produced by the 
stator coils. 

With a four-pole construction it is customary to insert 
a phase plitting device in the stator as well as the rotor 


Fic. 4. 


viuit, and in this way a revolving field is produced in 
‘wth stator and rotor, the direction of rotation of each 
neii being the same. The instrument is, therefore, similar 
w а two-phase induction motor, and when the frequencies 
-f the incoming machine and the bus bars are equal, there 
wiil be no torque produced on the rotor, since the speed of 
the rotor field will be equal to that of the stator field. 
The rotor will, therefore, remain stationary if the machines 
are in phase, and will take up a symmetrical position with 
respect to the stator. It will, therefore, be evident that 
w:th a four-pole field there are two positions for the rotor 
in which the alternators may be paralleled, and such 

* When synchronising for the first time with a synchroscope of the 
tare pole type. e., single-ended pointer—care should be exercised to 
+» “ain if the machines are in phase when the pointer is pointing 

wards or downwards. In the latter case a reversal of the leads 

160,4 tw one set of terminals will put matters right. With a 
etf prne шешеп this precaution is not necessary. 
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instruments are provided with a double-ended pointer. In 
this case, however, a difference in frequency of one cycle 
will be represented on the instrument by one-half of a 
revolution of the pointer. 

In order to signal to the engine-driver whether the 
machine is running fast or slow, Messrs. Everett, 
Edgecumbe, and Co. provide their synchroscopes with a 
device shown in Figs. 1 and 2. The dial is provided with 
two circular openings, covered by coloured glass, one being 
red and the other green (see Fig. 4), or in place of these a 
single opening may be provided with red and green 
coloured lamps. "Two incandescent lamps, which form the 
non-inductive resistances for the stator and rotor circuits, 
are arranged so as to illuminate these openings from behind. 
A shutter, S, carried friction tight on the shaft behind the 
dial obscures one or other of these lamps when the rotor 
revolves, thus giving the driver а “red” or “ green" - 
signal, whereby he can regulate the engine speed р. 
The shutter shown dotted in Fig. 1 is prevented from 
rotating by the stop shown, another stop being similarly 
placed near the other lamp. 

It is customary to wind synchroscopes for a voltage of 
100 to 125 volts, so that they may be fed from the same 
potential transformers as the switchboard voltmeters. 

A diagram of the switchboard connections for a high. 
tension three-phase plant is given in Fig 4, which also 
shows the synchroscope ad the synchronising lamps. 
The latter, however, are only intended as a stand-by. The 
synchroscope is usually mounted on.a separate swing panel, 
together with a voltmeter and plug receptacles. The 
plugs, P., on the machine panels are arranged to connect 
the sockets vertieally-—thus н ; while those, P, on the 
synchronising panel are arranged for a horizontal connec- 
tion—thus =. The holes for the sockets are drilled at the 
corners of a rectangle, and thus the plugs can only be 
inserted one way. Опе plug only is provided for the 
machine panels and two for the synchronising panel.— 
E. T. L. ` 

Answer іо No. 951 (awarded 7s. 6d.).—A simple and 
reliable form of synchroscope is that manufactured by 
Messrs. Siemens-Schuckertwerke, of Berlin, the essential 
parts of which consist of three sets of lamps, which alter- 
nately become bright and dark until synchronism is 
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CASE IN SECTION 


obtained, and when this state has been reached one set 
of lamps will remain dark. The lamps are arranged in the 
form of a ring, so that tbe result is a rotating beam of 
light, whieh becomes stationary when the machines arc 
running in synchronism. An outline of the instrument is 
shown in Fig. 1. There are six lamps, /, the two diametri- 
cally opposite lamps being connected in parallel. The light 
from the lamps impinges on the conical white enamelled 
reflectors, v, from which it is reflected through the apertures 
at the front and back of the instrument. The interior of 
the metal case is painted black, in order to guard against 
the light becoming ditlused due to retlection from the case 
The screens, s, prevent the light from being cast out of tLe 
case direct, so the operator is guided by a soft but distinct 
beam of light cast off by the reflectors, . The lamps are 
fitted with screwed caps; the holders for these are mounted 
on a small insulating base, ¿ b; these bases are carried by 
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bent metal straps, which are fixed on to a large insulation 
base, I B; this base also carries the small terminal 
blocks for the necessary leads. There are six leads, 
which are taken into the instrument through the pipe, g, 
this pipe also serving for mounting the synchroscope. The 
over-all diameter is about 11in., and the depth Elin. The 
case is suitably marked “Тоо fast" апа “Тоо slow,” ав shown 
in Fig. 1. The synchroscope is usually accompanied by a 
voltmeter and a phasemeter, or lamp case; the phasemeter 
is to be preferred to the lamp case. The three are usually 
mounted together on a swinging bracket, the cases all being 
in black oxidised finish, and the whole presents a neat 
appearance. 

The above remarks deal with the construction and 
principle of the synchroscope, and we will now turn to its 
action in operation. "This will, perhaps, be more clearly 
explained by the use of a diagram of connections. Fig. 2 
is a diagram for synchronising dark on circuits up to 500 
volts. Ошу three lamps are shown for clearness. It is usual 
to insert a few lamps at R for resistance, these being fixed 
at the back of the switchboard. For higher voltages than 
500 volts potential transformers are used, but the low- 
voltage diagram bas been chosen since it is simpler to read. 
In Fig. 2 5 Y, and S Y,,, are the synchronising receptacles 
for the 'bus bars and alternators 1, 2, 5 respectively; M S 
are the main switches; V is the machine voltmeter ; Ph is 
the phasemeter ; a, b, c are the lamps in tho synchroscope. 
Assume that alternators 2 and 3 are running, and it is 
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desired to synchronise 1 with them, a six-point plug will 
be inserted at S Y,, and the voltmeter, V, will read the volts 
of the machine 1. When these have been adjusted the six- 
point plug at 5 Y, may be inserted, and so long as the 
periodieity of incoming and running machines vary the 
phasemeter and synchroscope will indicate, but should 
the machine 1 be, say, 120deg. out of phase with 2 and 3 
the phasemeter will read although tbe light in the 
synchroscope be stationary. The lamp b is connected from 
phase B on the maiu 'bus bars to phase B on the 
synchronising ‘bus bars, and will remain dark while the 
incoming machine is in synchronism with the main bus 
bars; the lamps c and a are connected across phases A and 
Cand C and A respectively, and will remain bright so 
long as the incoming machine is in synchronism. Suppose 
machine 1 to be running too fast, then for a moment it will 
be in synchronism with 2 and 3, and at this instant the 
lamp / will be dark, « and c being bright. Since 1 is 
running faster, phase C of 1 will gain on phase C of 2 
(or bus bars) until a point is reached when phase C of 1 is 
in phase with A of 2; then at this moment the lamp “ 
will be dark, lamps a and b being bright—/.e., the beam of 
light has rotated 120deg. in a clockwise direction. Next, 
phase C of 1 will be in phase with В of 2, and lamp a will 
be dark, and so оп; but if machine 1 be running too slow 
then the above remarks must be applied by treating 
machine 2 as the fast-running machine, and it will be seen 
that the lamps will become dark alternately in а counter- 
clockwise direction. The gear will finally indicate that 
the machines are in synchronism by lamp b remaining dark 
and the phasemeter remaining at zero.—F. H. 


Answer to No. 951 (awarded 2s.).—The following 
is a description of a synchroscope as made by the 
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Westinghouse Company. The apparatus consists of a 
stator, A (Fig. 1) wound as may be required for single 
or polyphase circuits; this winding is connected to the 
'bus bars. The coil B has one winding, and is connected 
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to the incoming or machine to be synchronised. The 
moving element consists of the vanes, C (see also Fig. 2), 
which are rigidly fixed to a pointer, D. C and D are 
perfectly balanced, and when the instrument is discon- 
nected from 'bus bars and machines are free to take up 
any position, as no mechanical control is used. The dial 
of the synchroscope is marked, as shown, with the words 
“fast” and “slow,” which refer to the speed of incoming 
machine. 

The action of this synchroscope is, as one will readily 
see, similar to that of an induction motor, with the coils 
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A as the stator and D energising the stator, C. When the 
resultant fluxes from coils À and B are in phase, the 
pointer will take up the definite position over the pointer 
marked on the dial. Supposing the frequency of the 
'bus bars and the incoming machine is the same, but (the 
machine and bus bars) are not in phase, the pointer will 
indicate the phase relation in degrees. It is preferable to 
use lamps in connection with this type of synchroscope, as 
the indications cannot be altogether relied upon until the 
speeds of the machine are correct within about 10 per cent. 


Fie. 3 — Diagram of Connections for Westi 


house Synch’oscope Three-Phase 
Ci: cult of 500 Volts and less (From 


estinghouse publication). 

The moving element of this instrument being very light as 
compared with the majority of synchroscopes, renders it 
particularly sensitive to the changes of phase relation and 
frequency when synchronising, and another advantage 
also is that it needs but a minimum of power to give 
accurate results and efficient control, whilst the absence of 
moving coils and (or) electrical contacta tends to make it 
one of the most reliable instruments at present employed. 


— Н 


[Other replies to Question No. 951 will be given in our 
next issue.—Ep. Æ. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 


PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give fire shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
aoul one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
АЁ) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 

QUESTIONS. 


960. What are the relative advantages and disadvantages of ‘‘ motor- 
operated " compared with ‘‘ solenoid-operated ” oil switches on an 

extra high-tension circuit W. A. A. B. 

On closing a circuit which normally takes about 100 amperes 
direct current at 500 volts the current in it rises to over 

200 amperes. Would it be possible, by using а '' reactive coil” 

in series with the circuit, to keep the current from rising above 

normal! Show how to design and state probable cost of such a 

coil. —AÀ Rc. 

962. The advent of the new highly efficient metal-filament lamps has 
raised the question whether or not it is a sound policy for electric 
supply companies to encourage the connection of these lamps to 
their mains on account of their low energy consumption. Discuss 
fully the pros and cons of this policy, and express an opinion as 
to which is the better attitude for the supply companies to 
assume. —M. G. TwEEDIE. 

ANSWERS. 

icin No, 951.—Give a full description, with a sketch of the 
construction, of a modern type of synchroscope, explaining its 
principle and action in operation. 


Answer to No. 951 (awarded 5s.).—The instrument 
described is a rotary synchroniser manufactured by Messrs. 
Everett, Edgcumbe, and Co., of Victoria-street, West- 
minster, London, S.W. The principle underlying the 
action of this instrument is as follows: Imagine a small 
induction motor whoee stator and rotor are both provided 
with polyphase Ah or three phase) windings. If poly- 
phase currents of the same frequency be supplied to the 
stator and rotor, the magnetic fields due to them will 
revolve at the same speed, the rotor taking up a position 
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which gives coincidence of the two fields, and remainin 
stationary. Any relative displacement of the fields wil 
result in a couple tending to turn the rotor one way or the 
other according to the direction of displacement —i. e., 
suppers the frequency of the rotor currents to be reduced 
below that of the stator currents, the rotor field will tend 
to lag behind the stator field, and, consequently, the rotor 
will be pulled round by the stator in the direction of rota- 
tion of the stator field. Similarly, if the frequency of the 
rotor currents be increased above that of the stator 
currents, the rotor will be pulled back so as to make both 
fields keep in step as before. The stator and rotor cores of 
our instrument are shown in Fig. 1, the two phase currents 
for the stator and rotor windings being obtained as 
shown in Fig. 2. The rotor running in ball bearings 
has a pointer attached to it which moves over the face of 
the dial plate, indicating whether and by how much the 
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incoming machine is running fast or slow, the proper 
time for closing the main switch being when the pointer 
is in a vertical position and stationary. This instrument 
is provided with a visual engine-driven signal, as follows. 
In the upper part of the dial plate is a circular opening, 
behind which is placed an incandescent lamp. In front of 
this lamp and just behind the dial plate is a pivoted 
aluminium swing plate provided with two coloured trans- 
parent screens (сеа ап een) and is free to move one 
side or the other во as to nines one or other of the screens 
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Fia.2 Cuncections of Stator of Rotary Synchroniser 
(Botor Connections same) 
in front of the lamp. The action of the indicatin 
will be easily understood by reference to Fig. 3. Mounted 
loosely on the rotor spindle is a striker plate, which is 
p between two pins projecting from the back of the 
swing plate. The swing plate is, therefore, carried round 
to one side or the other, according to the motion of the 
striker plate. The latter is fixed with two pawls, which 
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Ета. 3.— Mechanism of Visual Signal. 


press against the edge of a notched disc mounted on the 
rotor spindle. Each pawl is provided with a pin, which in 
the extreme position of the striker plate comes into contact 
with the cam plate, thereby lifting the pawl out of the 
notch in the disc and allowing the disc to revolve without 
carrying the striker plate beyond that position. The 
instrument can be used in conjunction with transformers 
when synchronising on high-tension boards.—N. 
Question No. 952. —We have two traction а of 1,000 kw. 
each and two generators of 500 kw. each, running at 500 volts. 
It is required to run (1) the whole of the machines in parallel ; 
(2) the 1,000-kw. machines in parallel; (3) a 500-kw. and а 
1,000-kw. machine in parallel; (4) the 500-kw. machines in 
parallel. What will be the most economical size of equalising 
cable to use with each size of generator? The main cables are 
run at 1,000 aniperes per square inch. 


Best Answer іо No. 952 (awarded 10s.).—The answer 
to this query is that it is considered good practice to use 
the same size cable for both main and eyualiser cables to 
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any particular machine. In this connection there are several 
important points to be considered. In the first place, of 
course, matters should be so arranged that the currents 
through the equaliser should be as small as possible. This 
is an easy matter when the machines are alike in output 
and design, as it is simply necessary to see that the series 
windings, together with their respective switchboard leads, 
have equal resistances. Trouble is, however, frequently 
experienced when the machines are of different construction 
and size. It is well known that some magnets respond to 
changes in excitation more quickly than others, and there 
are other variations in design which may have considerable 
effect upon the performance of. compound machines when 
run in parallel. The problem is to get the load to divide 
between the machines in proportion to their size. If X 
and Y are the two machines, then the full-load current of 
X, multiplied by the total resistance of its series field and 
switchboard cable, must equal the product of the same 
items in the case of Y. Any necessary adjustment can be 
made by inserting slight resistance in the cable with least 
drop. The fact must be borne in mind that a change in 
the shunt across the series coils will change the compound- 
ing of the machines as a whole, but will make absolutely 
no difference as regards their correct division of the load. 

As the potential difference between the positive brushes 
on the various machines and the main bus must be 
constant at all points for satisfactory operation under a 
given load, the drop in the equaliser connections when 
carrying current must be negligible, and consequently their 
resistance must be kept as low as possible. It is, there- 
fore, desirable to make these connections with the same 
sized cable as is used for the main switchboard leads, 
although they may never be called upon to carry more 
than a small fraction of the load of their respective 
machines. It is, further, desirable to make them as short 
as possible, and this raises a point about which there is 
some difference of opinion. In some cases the equaliser 
connections run to a common bar on the switchboard, and 
in others to an equaliser cable runs directly between the 
machines. Recent practice tends towards the latter 
arrangement with equaliser switches mounted on pedestals, 
each conveniently near its own machine. This results in 
better regulation, and, moreover, effects a large economy 
in copper, particularly if the switchboard is located in a 
distant part of the engine-room—EQUALISER. 


Answer to No. 952 (awarded 7s. 6d.).—Unless the 
machines are at some considerable distance from the 
switchboard, “R. B." will be following usual practice if 
the equalising connections are equal in area to the main 
leads. The maximum current flowing in balancing wire 
may be taken at about one-sixth the full-load current of 
the machine. When machines are working properly this 
current will be zero. As to the most economical size of 
conductor, a number of points must be taken into con- 
sideration before deciding this question. 


The diagrammatic sketch shows the four machines con- 
nected in parallel; no switches nor shunt connections are 
shown. The shunt windings are best energised from the 
bus bars, and, therefore, do not affect the question. The 
machines are to run all, or in any combination, in parallel. 
Suppose one large and one small machine, Nos. 1 and 3, 
are running in parallel with each half loaded, and that a 
sudden increase of load takes place. If the machines are 
perfectly compounded, the increase will be first equally 
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divided between the two, then as the drop in series winding 
of No. 5 will almost certainly be more than the drop 
in series winding of No. 1, current will flow from positive 
brush of No. 1 by means of equalising conductors to 
positive brush of No. 3; No. 5 will then take still more 
than its normal share of load. Although in such a case 
some resistance in the equalising cable would not matter, 
the remedy is to alter speed of prime motors, or, better 
still, to apportion the load between the machines by means 
of shunt regulation. If small equalising leads are employed, 
care must be taken that they do not cause such a drop 
between brushes as will give rise to unsteady running 
when two similar machines are running in parallel. What- 
ever drop may be allowable must be determined from the 
closeness of balancing desired when prime motors vary in 
speed. The ratio of the resistances of balancing connec- 
tions for the large to that of those for the small dynamos 
will vary уёгу as their relative outputs. The writer 
has found little difficulty in running machines of very 
different construction and output in parallel, although more 
attention is necessary with shunt regulation than is the case 
when machines are similar. It may be well to mention here 
that more “hunting” may be caused through dirty or 
unsuitable contacts than by considerable difference of 
resistance in the equalising conductors themselves. If the 
traction: generators have diverting shunts fitted to the 
series windings, it may be advisable to reduco any over- 
compounding, and so make the machines more suitable for 
parallel running. In any case the resistances of equalis- 
ing connections for Nos. 1 and 2 should be equal to one 
another, and will be approximately one-half those of 
machines 5 and 4; the two latter machines should also 
have their equalising connections of equal resistance — This 
will give an advantage when either the two larger or the 
two smaller dynamos are running together in parallel.— 


Answer to No. 952 (awarded 5s.).—The most economical 
size of cable, in the writer's opinion, to meet the require- 
ments of “ К. B." as stated in the question would be a 
‘75 square inch for the 1,000-kw. sets and a ‘5 square inch 
for the 500-kw. sets. "Take (case 1) in an ordinary way, 
provided the load is evenly distributed among the gene- 
rators according to their respective ке there will 
be no current in the equaliser cable at all, and even assum- 
ing slight inequalities in the speed of the various engines 
due to the governors being more or less sensitive to a 
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varying load which із obtained on a traction system, if the 
governing is in any way in reason, the current in the 
equaliser cable will be only small. Similar remarks apply 
to cases (2), (5), and (4) when running. 

Consider the diagram (Fig. 1) which shows the usual 
connections for a traction station. The equaliser switches 
marked E are assumed to be on the switchboard. The 
problem, then, is to find out the maximum current any 
one of the equaliser cables may have to carry at any time. 
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NOTES. 


The Electrical Engineers’ Ball.— We are pleased 
to be able to announce that the fourth annual dance, which 
was held in January last, proved even more successful than 
those which had preceded it. Three hundred and forty-five 
tickets were sold, and those present at the dance freely 
expressed their enjoyment of the function. The reserve 
fund has been appreciably increased, and a cheque for 
£56. 19s. has also been handed to Mr. Lloyd for the 
benevolent fund of the Institution of Electrical Engineers. 

Royal Institution.—4A general monthly meeting of the 
members of the Royal Institution was held on the 8th inst., 
Sir James Crichton-Browne, M.D., F.R.S., treasurer and 
Vice-president, in the chair. Mr. E. T. Hanson, Mrs. Н. 
Loeffler, Sir Alexander Pedler, C.LE, Dr. J. Percy 
Smith, Mr. F. H. Sully, Mr. A. H. Tubby, F. R. C. S., 
and Mr. C. A. Woods were elected members. The 
special thanks of the members were returned to Sir 
Andrew Noble, Bart, K.C.B., for his donation of £200 
to the fund for the promotion of experimental research 
at low temperatures, and to Lady Kelvin for her gift of a 
statuette of the Right Hon. Lord Kelvin, G.C.V.O. The 
chairman announced the decease of Prof. M. Berthelot, 
Hon.Mem.K.l, and of Dr. Allan Macfadyen, Fullerian 
professor of physiology in the Royal Institution of 1901-3, 
and resulutions of condolence with the relatives were 
passed. 

Magnetite Lamps.— According to the Canadian Elec- 
trical News, an installation of magnetite lamps is now in 
successful operation in connection with the municipal light- 
ing plant at Westmount, Que. The total equipment 
consists of 150 arc lamps. The alternating current gene- 
rated at the station is rectified by means of mercury 
rectifiers into direct current, each circuit taking four 
amperes and each lamp requiring 310 watts. Switchboard 
readings at the main ’bus bars show 50 kw. consumption 
for 150 lights burning. This includes all transformer, 
line, and lamp losses. ‘The electrodes used in the lamp are 
one copper rod and magnetite stick, the copper rod 
deteriorating very slightly, the magnetite stick lasting 
nearly 200 hours. No inner globes are used, therefore 
there is no cleaning or breakage. The light is probably 
200 per cent. better in quantity, quality, and distribution 
combined than the 480-watt open direct-current are owing 
to its superior distribution. It is believed that this lamp 
marks a revolution in lighting, and will be the means of 
effecting a very considerable saving both in the operating 
costs and the fixed charges on the equipment. 

The New Patents Bill.—Discussing some suggested 
amendments to the measure in the Times, Mr. J. Scott 
Duckers, solicitor with the Birmingham Small-Arms Com- 
pany, says that it will be necessary to have a periodical 
return showing the actual public use of each invention. 
Without this the irritating and objectionable. system of 
“working” patents that Mr. Lloyd-George proposes to 
import from the Continent will prove as useless here as it 
has done abroad. Advocating a time limit, after which 
unopposed patents shall become absolutely valid, the 
writer says that no good purpose can be served by allowing 
patente to be impeached at any time. The development 
of manufactures dependent upon patent rights is hampered 
by the insecurity which exists. The practical protection 
of patents generally consists in bringing such a combina- 
tion of wealth and legal skill to bear upon all comers that 
investigation can seldom or never seriously be taken in 
hand. The present way to protect patents is to be pre- 
pared to litigate. Mr. Scott Duckers thinks that a reason- 
able time limit would increase the security of patents, and 
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by decreasing costly litigation benefit all except the lawyers, 
patent agents, and expert witnesses who take part on the 
different sides. 


High-Tension Transmission.—At a recent meeting 


of the American Institute of Electrical Engineers, Mr. 
B. A. Behrend read a paper entitled “ The Practicability of 
Large Generators Wound for 22,000 Volts.” For the sake 
of ascertaining the feasibility of insulating coils for 
25,000 volts, Mr. Behrend had in operation a 150-kw. 
generator wound for 25,000 volts, 60 cycles, 600 r.p.m. 
This generator was in operation for months, operating day 
and night under full load. 
tion, the heating, and the efficiency of this machine were 
satisfactory. Mr. Behrend in his paper estimates that 
where individual units of very large capacity are installed 
in power plants, a potential of 20,000 volts is feasible, and 
it is to be recommended in units of 10,000 kw. capacity 
and above. 
needed for a potential of 20,000 volte, the conditions can 
be met in most cases, even down to capacities of 150 kw. 


It was found that the regula- 


Where individual units of small capacity are 


Supplementing his paper, Mr. Behrend said he thought 
there would be little call for units larger than 7,500 kw. in 
He also called attention to the fact that repairs 
on the high-voltage generators were more difficult to make. 
He thought, however, that if a generator could be wound 
for 20,000 volts, avoiding the use of oil-filled transformers 
for transmission, simplification would result. 

Hydro-Electric Developments in Spain.—One of 
the large hydraulic plants to be erected shortly in Spain is 
the station which will be used to give the city of Seville a 
supply of current. A pole line of about 80 miles in length will 
give the power transmission from the falls of the Guadiaro 
River to the city. The plant, for which the electric outfit 
will be furnished by the Oerlikon Company, is controlled 
by the Societa Hidroelectrica del Guadiero. A high- 
voltage 50,000-volt three-phase current will be employed 
in this case, and it will be one of the highest voltages used 
on the Continent. Аз regards the outfit to be placed in 
the turbine-house, it consists of three alternators of the 
Oerlikon three-phase pattern which are designed to give 
1,500 kw. These alternators work at 5,000 volts and 
40 cycles, running at 400 r.pm. The total capacity of the 
plant is thus 4,500 kw. Direct coupling is used for 
turbines and alternators, and the latter are excited from 
two smaller direct-current turbine-generators of 70 kw. 
each working at 100 r.p.m. Аз the line voltage is 
52,000 volts at the station, a bank of step-up transformers 
is used for raising the 5,000 volts from the machines. In this 
case six single-phase transformers of 600 kw. each are used, 
connected on the delta system. Where the pole line enters 
Seville there will be a sub-station of some size for reducing 
the potential to 2,500 volts. 


Central-Station Supply Economics.—Mr. A. M. 
Taylor calls our attention to some faulty punctuation in 
the report of his reply to the discussion on the above 
paper in our issue for March 29. On p. 451 his argument 
should read as follows: With regard to the charges 
debitable to the ‘ideal load.’ Let us assume that a group 
of large manufacturers, using, say, 5,000 h.p., were to offer 
to take electric power for the whole of their work, demand- 
ing this power only after midnight —i.e, putting down and 
maintaining their own accumulators, if in return they 
could obtain such power at the bare running expense, 
deduced as per my paper as regards coal, wages, repairs, 
etc., plus, вау, £2,500 per annum for net profit. Would it 
not be advantageous to close with such an offer, especially 
as it would add 5,000 h.p. to existing connections and 
probably materialy improving the load factor of the 
station? Or would it be better to lay down new plant aud 
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mains to the extent of 2,000 kw. at an expense of £150,000, 
and just succeed — perhaps not even this—in repaying 
interest on capital borrowed, without a penny to put by 
for reserve fund or to reduce the lighting rates of charge? 
The extra cost for current, on the terms of the manu- 
facturers' offer, involves no speculation whatever on the 
part of the supply company, however poor a load factor 
the load may prove to have." 


Willans and Robinson.—All, we are sure, will read 
with pleasure that this eminent firm of engineers are 
successfully freeing themselves from the difficulties which 
at one time beset them, and are returning once more to 
the dividend-paying stage. The last annual report of the 
company, summarised in our columns last week, showed 
signs of the improvement that had set in, and the directors 
have acted wisely in taking steps so that the shareholders 
should not forego the fruite of that prosperity. They laid 
before the shareholders at their meeting on Tuesday a 
scheme for reducing the capital of the company in order to 
make it possible to recommence the payments out of the 
profits of the business (which otherwise would have to 
be applied for many years to come in making good the 
accumulated loss of the last few years), which both the 
preference and ordinary shareholders accepted. Under the 
new scheme the directors are empowered to reduce 
the capital by £266,664 by writing the ordinary shares 
down to £1 each, and to cancel the claim of the preference 
shareholders to arrears of dividend (£70,000), and, as 
compensation, to issue to them 5 per cent. funding certifi- 
cates for £35,000, redeemable by means of a sinking fund. 
The carrying out of this scheme during the present half- 
year should enable the payment of the preference dividend 
in the autumn, with the probability of a dividend upon 
the ordinary shares as well. In any case the gain to the 
ordinary shareholders by anticipating the resumption of 
dividends by probably at least 93 years, is one which is of 
obvious importance. | 

American Telephone Industry.—Some striking 
figures are given in the annual report of the American 
Telephone and Telegraph Company as to the extraordinary 
prosperity and development of the telephone industry in 
the United States. At Dec. 31, 1906, there were over seven 
million telephones in use on the Bell telephone system, 
which the company works, and over three million stations. 
Six million miles of wire were laid to that date, 23 million 
miles of which were aerial and 51 miles underground. The 
number of conversations was about 17 millions daily, or 
5,455 millions per annum, being 64 calls annually per capita 
of the population. The company have no fewer than 
90,000 employés. The gross revenue of the company for 
the year ended Dec. 31, 1906, amounted to close upon 
£5,000,000, or about £563,000 more than for the previous 
year. The net earnings were increased by £12,600. This 
figure would have been larger but for tbe fact that the 
operating expenses were substantially increased during the 
year. There still remained, however, a balance of £555,000 
after paying dividends. Enormous sums have been laid out 
for improvements and extensions, and the president of the 
company attributes its extraordinary growth and develop- 
ment to the increase of circuits and better construction. He 
says: “Every circuit added to a pole line reduces the cost 
of the installation per circuit mile, and it is a satisfaction 
to know that the number of miles of wire per mile of pole 
line has increased from 5:6 on Jan. 1, 1900, to 9:4 on 
Jan. 1, 1907. For the year 1906 the increase in miles of 
pole line was 9,534, while the increase in miles of wire was 
195,937, the ratio being more than 20 to 1." These figures 
are all the more remarkable when it is remembered that 
they relate to the Bell telephone system only, and take no 
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account of the independent telephone companies which are 
in competition with the Bell companies throughout the 
United States. They show how great is the popularity of 
the telephone in the States, where on Jan. 1, 1907, there 
was one Bell telephone subscriber to every 28 of the total 
population of the United States. 

Field Magnets.—<A patent recently granted to Mr. 
C. A. Parsons and Mr. A. H. Law, of the Heaton Works, 
Newcastle-on-Tyne, relates to a modification of the field 
magnets of dynamos. An adjustable leakage path, consist- 
ing of magnetic material excited by alternating current 
varying with the load on a dynamo-electric machine, is 
provided between the magnetic poles to regulate the voltage 
output. The poles, p p, in the diagram are provided with 
projections, k, between which is situated the leakage path, 
l, carrying a winding, w, energised by an adjustable alter- 
nating current. The alternating excitation superimposed 
upon the continuous flux lessens the permeability of the 


magnetic path, so that the leakage is diminished when an 
alternating current is passed through the winding. The 
leakage path may consist of a laminated iron ring or series 
of rings concentric with the armature and energised by an 
alternating current, or of one or more separately-wound 
bars connecting projections on the pole-pieces. The leakage 
path may be provided with an air-gap for adjustment to 
different working conditions. The invention may be applied 
to multipolar dynamos and to alternators, in which case the 
main magnets, or preferably the exciter magnets, may be 
provided with the leakage path energised by the main 
alternating current, which may be transformed. In the 
case of alternators connected in parallel, equalising wires 
may be connected across the windings on the leakage path, 
or the excitation of the leakage path supplied by the sum 
of the currents in the parallel machines. 

Liverpool Tramways.— The figures for the working 
of the Liverpool Corporation tramways during 1906, which 
we gave last week, show what unmistakable progress tram- 
way traction has made since the motive power was changed 
from horse or steam to electricity. Ten years ago—in 
1897— before there were any electric trams in Liverpool, 
the horse trams and omnibuses in that city carried an 
aggregate of 38,409,084 passengers. In 1906 the electric 
trams carried 122,094,528 passengers. In the former year 
the mileage was 6,015,182 and the receipte £290,475. In 
the later year the mileage had increased to 12,115,934 and 
the receipts to £563,777. The promise of the early sup- 
porters of electric trams to give increased facilities and 
greater comfort at reduced cost to passengers was hailed 
with incredulity by the supporters of horse tramways. The 
report issued by the Liverpool tramways department shows 
us to some extent how far this promise has been fulfilled. 
In 1897 each passenger on the Liverpool horse trams paid 
an average fare of 1:8d.; in 1906 he paid 1:108d. Similarly, 
the average length of a penny stage has increased to 
2 miles 699 yards, while the mileage of track is now much 
greater than it was formerly. It is to be noted that the 
total operating costs per car mile, which stood at 7:2654. 
in 1904 and increased to 7:585d. in 1905, were last year 
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777514. Including interest and sinking fund (2:171d.) and 
rent of line. the total charges for 1906 amounted to 9:922d. 
Tbe cat-mile earnings, on the other hand, amounted to 
11 17d. The total income amounted to £571,216 and the 
expenditure to £385,405, leaving a balance of £185,811 to 
he carried to net revenue account. Out of this, interest 
оп loans absorbed £53,244 ; £53,332 was allocated to 
sinking funds, and £55,171 to reserve, renewal, and 
depreciation account; while £27,586 was contributed in 
aid of general rate. The success of the undertaking has 
led to the extension of the system in several directions. 
The most important scheme to be carried out this year is 
the connection. between Walton and the North Docks, a 
distance for the round journey of 9 miles 280 yards. The 
TramwavsCommitteehavealready recommended that powers 
be obtained in the next session of Parliament to construct 
the lines necessary to complete the proposed route. 


Publications Received. There has just come to 
hand the Febraary issue of the Transactions of the Faraday 
Society (vol. ii., part 3), containing a number of interesting 
papers reud before the society. Among these we may 
mention “ Depreciation of Hlectrochemically- Produced Solu- 
tions of Sodium Hypochlorite,” by W. Pollard Dighy, who 
hows that in the making of hypochlorite solutions, storage, 
transport and methods of conveyance from place to place, 
er even from one part of the factory to another, are details 
menting attention, Certain conditions of storage may, he 
savs, Clearly be regarded as fatal to stability, particularly 
those in which the galvanic action of dissimilar metals is 
hkely to arise. In his paper on “The Hermite Electrolytic 
Process at Poplar,” Mr. Charles V. Biggs contributes sume 
valuable data on the subject of the electrolytic production 
of hvpochlorites, and discusses how these may best be 
produced on a commercial seale. The principal conclusions 
which he draws from the working of the plant at Poplar 
are: (a) the manufacture of hypochlorite solutions can be 
carried on by a process which is practically automatice ; 
(^) for an output of 200 gallons per eight hours at 4 gim. 
per litre, the capital cost, including buildings and fittings, 
should not exceed £500; (с) where continuous current is 
available the series system of electrolysing is the most 
suitable; where alternating current only is to be had, 


and а motor-generator must be installed, fewer cells may. 


be emploved —in the Poplar plant about 1 grm. per litre 
is added for every 10 cells; (4) that a warm climate 
would not affect the manufacture, at апу rate of the 
magnesium hypochlorite. Two papers by Dr. А. C. 
Cummings are also printed in the Transartions, one being 
on "Tbe Electrochemistry of Lead” and the other “Nome 
Contributions to the Study of Strong Electrolytes,” in addi- 
tion to one by Mr. R. W. Vicarey on “Storage Batteries 
and their Electrolytes."— We have received from the pub- 
lishers, Messrs. E. and F. N. Spon, 57, Haymarket, London, 
S. W., the March issue of телее Abstracts, in two sections, 
Section А being devoted to physics and Section D to elec- 
trical engineering. The price of the publication is 1s. 6d. 
net.—In the Journal of the Franklin Institute (Philadelphia) 
for March we notice in the electrical section articles on 
“The First Atlantic Telegraph Cable,” by Mr. J. Mullaly, 
and on “Electrical and Chemical Energy,’ by Mr. Gustav 
М. Westman.—The Commercial Agency of the North- 
Eastern Railway Company have performed a useful service 
in compiling and issuing a directory of manafacturers and 
wholesale importers and exporters operating in the North- 
East of England. The directory presents in handy form 
the names and addresses of manufacturers, etc., handling 
апу specific product, and as it is also classified under 
=“ Town” headings, it should be useful to both buyers and 
-ellers. Such a book, reliably compiled, as this one seems 
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to be, should prove of general benefit in the promotion and 
expansion of business in the district. The publishers are 
Messrs. Culross and Sproston, Limited, Wellington Press, 
Saville-street, Leeds, of whom copies can be obtained, price 
ls. post paid 1s. 3d. 


Power Transmission by Electric Motors.— At 
the last meeting of the Institute of Engineers and Ship- 
builders in Scotland, Mr. Spence's paper on “The 
Mechanism of Power Transmission from Electric Motors,” 
which we have already summarised in these columns, came 
up for discussion, when some interesting views were 
expressed on the question of gearing transmissions from 
electric motors. Mr. Mavor said this question had not 
many new or special elements in it; it was, he said, the 
ordinary problem of mechanical transmission with one step 
of gear. He disagreed with the author as to the applic- 
ability of polyphase motors for shipyard tools. Не con- 
sidered that the experience on the East Coast of England 
completely justified the use of such motors. The prevalent 
practice also seemed to justify the use of shunt-wound 
motors in preference to compound-wound motors for the 
work indicated. Mr. W. B. Hird also advocated the use 
of the shunt machine, and said that one of its advantayes 
over the compound machine was that its speed kept 
practically constant. Mr. R. A. Bruce said that the 
success of the worm gearing depended upon perfect 
accuracy as to shape of worm and wheel, accuracy of 
alignment or erection, proper provision for lubricating the 
surfaces which came into contact, proper provision for 
taking the end thrust of the worm, and great attention 
should also be paid to proper choice of the angle of the 
thread of the worm, as well as proper provision in securing 
sufticient wearing surface. He referred to the worm-wheel 
drive in the case of a very large lathe for turning guns, 
The transmission was from 100-h.p. motor. The motor was 
driven through intermediate spur gearing, and then from the 
spur gearing it was taken direct to twin worm-wheels. The 
material of the worm-wheel was cast iron and a compensating 
arrangement had been applied, and under these conditions 
it had been possible to remove 1] tons of hard gun steel 
per hour, the rate of cutting being maintained for five 
hours. 'Гһе diameter of the worm at the pitch line was 
about 10in. and the maximum load was 25 tons. The 
rate of the worm was three times that of a soft worm. 
After constructing a large number of worm geara, he was 
of opinion that gunmetal had not any advantage at all. 
lle thought there was nothing like the cast iron with 
hardened and ground steel worm gear into it. lle said 
that spiral gearing, which might be defined as a screw 
worm with a thread angle of 30 to 50 engaging with a 
spur wheel, the angle of inclination of the shafts being 
equal to the angle of thread of the spiral worm, was very 
useful for transmissions. Unfortunately, it was a difficult 
gear to make, the. design of the thread being a matter of 
extreme complexitv. The reversible motor had been applied 
with great success to this style of drive. Mr. К. A. 
McLaren was of the opinion that a flywheel was no use 
If they got the rim of a fly wheel revolving at a certain 
speed and the motor pulley did not agree with that speed, 
there must be loss of energy and wear on the belt, because 
the belt was slipping and the fly wheel was doing nothing. 
Apart from cases where a flywheel was wanted, he did not 
think that the positive attachment of a motor to a machine 
tool was altogether desirable. He thought it was much 
better to group their tools aud to drive them with а cam 
shaft and belts. 


Illumination and Some Illuminants.—'lhis is the 
title of a paper which Mr. John D. Mackenzie presented to 
the Glasgow Local Section on Tuesday evening. It is 
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gratifying to state that this question is beginning to 


receive that attention which its importance merits, and that 


the necessary qualifications for successful illumination and 
how these may be attained in practice are being discussed 
in a serious spirit. The principal aim in artificial illumina- 
tion should be to get as close an imitation to daylight as 
possible. To do this, Mr. Mackenzie lays down some 
necessary conditions which, he says, must be conformed to 
if we wish to imitate daylight. One of the conditions 
thus mentioned is that the spectrum of the light should 
approximate to that of daylight. "The effect of this con- 
dition would place certain illuminants at once out of the 
field, were we to insist strictly upon its adherence. The 
eye, however, can bear a greater amount of yellow and 
orange tinted light than it can any other, and hence illumi- 
nants giving off a preponderance of such rays seem to strain 
the eye less than others. А very present instance is the 
flame are lamp with its yellow or orange tinted light; 
although the intrinsic briliancy of the lamp is much 
greater than that of the ordinary open arc, the eye can 
look longer and with less fatigue [at the flame arc lamp. 
Another condition laid down is that the illuminant must 
not be anywhere within the usual field of vision—a condition 
which in the case of domestic illumination is honoured 
rather in the breach than in the observance. Mr. 
Mackenzie favours the indirect method of illumina- 
tion, and he presents tables showing that 50 per cent. 
of the light given by an illuminant is lost in passing 
through an opal globe, while a whitewashed wall or ceiling 
will reflect light with a loss of no more than 20 per cent. 
He mentions, however, that with indirect illumination 
there must be a double reflection—namely, a direct reflec- 
tion from the reflectors of the highest class (placed behind 
the illuminant) on to the ceiling, and then the diffused 
reflection from the latter, assisted by similar reflection from 
the walls and floors, gives the resultant illumination. The 
author considers that an increase from 16 c.p. to even 
25 c.p. in lighting units would be a calamity which should 
be prevented. Mr. Mackenzie then gives some indication 
as to the ideal method (in his opinion) of applying illumi- 
nants to their proper purpose. For the lighting of a show 
window in some business thoroughfare he considers the 
method familiarised by the Linolite system to be on the 
right lines. Here the object aimed at is to give a brilliant 
illumination to the goods, and it is quite unnecessary to 
guard against direct reflection, because in the case of 
jewellery, for example, direct reflection is desired in order 
to properly exhibit the articles. In domestic lighting it is 
suggested that high-efficiency lamps, such as tantalum, 
should be arranged in straight tubes, backed by reflectors, 
and placed along behind a deep frieze moulding ; the prin- 
cipal intensity of illumination to come from one definite 
direction, preferably from the direction in which daylight 
enters; the ceiling from which the diffuse reflection is 
desired to be of a white matt surface, and walls preferably 
of light tints. These high-efficiency lamps are recommended 
to be arranged in lengths of about 12in., giving four in 
series on 200 to 250 volts. 


Electrochemistry.—At a recent meeting of the 
Faraday Society, Mr. J. G. A. Rbodin read a paper 
entitled “The Impedance of Solutes in Solvents as Mani 
fested by Osmotic Pressure.” The author’s object is to 
substitute for the theory of van 't Hoff, the main objection 
to which, in his opinion, is the direction of pressure, a 
theory which regards the solvent—and not the solute—as 
the source of the energy manifested in osmotic pressure 
experiments. The presence of a solute in a solvent 
diminishes the potential energy of the latter; there is, 
therefore, a flow of energy across the semi-permeable mem- 
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brane from the solvent to the solution inside the membrane 
The “osmotic pressure" is thus a potential pressure, made 
actual by the transformation of the excessive potential 
energy of the solvent on the one side of the semi-permeable 
membrane, by absorption of exterior heat energy. Hence 
the time required is a function of the alteration of the 
volume of the solution on the other side of the membrane, 
and accurate and speedy methods of mensuration must 
involve the keeping of this volume as nearly constant as 
possible. To explain the action of semi-permeable mem- 
branes, the author imagines these-—and colloids generally— 
to be composed of radial filaments, emanating from a 
common centre. The structure is coarse compared with 
that of the solvent, but the cilia impede the motion of the 
molecules of the latter. In an osmotic experiment the 
stronger bombardment on the solvent side polarises 
the filaments into cones, and a kind of Bunsen valve 
is thus produced. At the same meeting Dr. T. 
Slater Price communicated part II. of а paper entitled 
“The Electrolytic Deposition of Zinc, using Rotating 
Electrodes.” The effect of the addition of various electro- 
lytes on the electrolytic deposition of zinc, using a rotating 
cathode and the apparatus described in & previous paper, 
has been investigated. In all the experiments the cathode 
was silvered before the zinc was deposited. Excellent 
results were obtained, using 2 grm. of sodium sulphate and 
1 grm. of sodium acetate for each gramme of crystallised 
zinc sulphate, the addition of free acetic acid being 
unnecessary. The number of revolutions per minute of 
the cathode was 600 to 700, and the time of deposition was 
14 minutes. Satisfactory but slightly high results were also 
obtained when the following electrolytes were used: (1) 2 to 
5 cubic centimetre concentrated ammonia ; (2) 4 grm. caustic 
soda; (3) 3 grm. sodium acetate. The amount of zinc 
sulphate taken for each determination was 1 grm., and the 
solutions were electrolysed in the cold. If they were 
heated to boiling point before the electrolysis was com- 
menced, tbe results were unsatisfactory. Neither ammonium 
acetate nor sodium sulphate is a satisfactory electrolyte. 
Unless the cathode was coated with either silver or copper 
before the zine was deposited, high results were obtained, 
and it was difficult to get all the zinc out of the solution. 
When a rotating cathode is used the zinc does not alloy 
with the platinum if deposited directly on to it. The 
modification of Kollock and Smith's method (rotating anode 
and mereury cathode), which was suggested in the first 
paper, has not been found to be as satisfactory as at first 
trial it seemed to be. Considerable experience and very 
careful manipulation are required before good results can 
be obtained. A thorough examination of Kollock and 
Smith’s own method has shown it to give low results for 
zinc, both zinc and mercury being lost in the washing to 
which the amalgam is subjected. A little zinc dissolves as 
hydrate in the wash-water, and some mercury is either 
mechanically carried away or else chemically dissolved. 


Electrolysis.— Though the question of electrolysis not 
infrequently crops up in the discussions that take place 
concerning the various departments of electrical engineering 
in which its effects are felt, it is some time since that 
phenomenon was made the subject of a special study. But 
the question received a good deal of attention at a recent 
meeting of the American Institute of Electrical Engineers, 
when three papers were devoted to it. In one of these 
papers Mr. J. A. R. Hayden gives details of a series of 
tests showing the electrolytic action of alternating current 
at different frequencies and different densities upon iron 
and lead immersed in diluted solutions of such salts as mav 
be expected in the ground. He finds that, in general, 
electrolytic corrosion by alternating currents increases with 


decrease of frequency. 
frequency does not follow a general law, but depends 
largely upon the chemical character of the clectrolyte. 
It seems to him that a direct current superimposed on the 
alternating current and equal to 1:5 per cent. of the alter- 
nating current, perfectly protects the lead plates against 
electrolytic attack by 25-cycle current, so that the corrosion 
of the lead plates in the soil is reduced to the value of 
corrosion which would take place spontaneously by the 
chemical action of the soil, or even less. The average 
electrolytic corrosion in ordinary soil by 25-cycle alter. 
nating current is, he finds, 0:280 per cent. (in soil contain- 
ing fertiliser it is greater); 1,833 ampere-hours would, 
therefore, dissolve electrically 1,853 x 0:0028 x 5:86 = 
19:85 grm. of lead. With a chemical corrosion of 
0:0134 milligrammes per square inch an hour, observed, 
294 square inches would lose in 478 hours 0:0134 x 294 x 
470 = 1,850 milligrammes = 1:85 grm. Without protective 
action by superimposed direct current, the total corrosion 
of the lead plates during the 20 days' test, therefore, 
should be 21:70 grm. By the superposition of 28:2 
ampere-hours direct current, or 1:5 per cent. of the 
alternating current, this was reduced to 1:78 grm., or to 
8:2 per cent. of its former value, showing strong protective 
action of the superimposed direct current. Mr. A. А. 
Knudson, in a paper on electrolytic corrosion of iron and 
steel in concrete, comes to the conclusion that while 
concrete protects steel from ordinary corrosion, it is not 
ап insulator, but is just as good an electrolyte as any of 
the soils found in the earth. The third paper, by Mr. 
G. J. Rhodes, treats the subject of reducing the earth 
currents from railway stations, and he finds, on the 
assumption that all resistance offered to the current flowing 
from the tracks to earth is in the contact between the rails 
and the earth, that the best results can be obtained with 
no connection to the rails at the power-house when the 
distance between the feed points is twice the distance from 
the power-house to the first point and from the last point 
to the end of the line. When rails are connected to the 
‘bus bars at the power-house, the best results are obtained 
when the distance from the power station to the first feed 
point is equal to twice the last point to the end of the 
line. Не arrives at the conclusion that insulating the 
negative 'bus bar very much decreases the leakage current 
in all cases, the decrease being in the neighbourhood of 
80 per cent. With a single feeder to the middle of the 
line and no other connection between bus' bar or rails, 
the leakage is independent of the amount of copper used 
and equal to 4:8 per cent. of the original leakage with 
the bus grounded and no copper in the negative circuit. 
With two feeders the leakage is reduced to 1'2 per cent. 
of its original value with the bus bar grounded, or about 
6:2 per cent. of its original value with the bus bar 
insulated. Very little is gained by using more than two 
feeders. 


High-Tension Fuse Carriers.—The question of 
satisfactory fuses for heavy power circuits of from 2,000 
to 5,000 volts, suitable for use on distribution pole lines, 
is becoming an important question. This is likely to be 
felt by central.station engineers who are distributing power 
to consumers for operation of large manufacturing plants 
While these customers would be large enough to justify 
separate feeder circuits with station circuit breakers if they 
were supplied from a small or moderate size central station, 
it becomes necessary in a very large distributing system to 
supply a number of such consumers by branches from 
certain main power distributing feeders. The Electrical 
Worll describes what has been done to тесі, a similar 
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This increase with decreasing | Company erected a large generating station in the outskirts 


of the city, and began an active campaign to secure as 
customers the various manufacturing plants of the city. 
The voltage of transmission from the generating station to 
the various sub-stations is 4,600 three-phase. Large power 
consumers are not supplied through the sub-stations at the 
usual standard direct and alternating current voltages, but 
are fed from the 4,600-volt lines. This, our contemporary 
informs us, brought up at once the necessity for fusee for 


Spun Brass Cag 


customers’ branch circuits supplied from these transmission 
lines. The fuse now used and designed in Detroit is 
shown by Figs. 1 and 2. It consists of a 25-ampere (or 
less) 5,000-volt enclosed fuse, held in a case or carrier 
which is supported on insulators on the pole and held in a 
vertical position. The case is a piece of fibre conduit, 2in. 
inside diameter. Into this are expanded two brass rings, 
to each of which four phosphor-bronze clips are fastened. 


Longitudinal Section 
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J оч шк Fuse in place 


Fic. 2. 


The enclosed fuse is inserted from below by means of a 
hard rubber handle to which it is attached. A spun brass 
сар is put over the top of the case. A number of these 
25-ampere fuses have been short-circuited on the company's 
4,600-volt station bus, and all are said to have opened the 
circuit in good shape. Of the fuses that bave blown in 
the service, a few have failed to open the circuit and burned 
up. This has always occurred during lightning storms, 
and the company's engineers have attributed the failure of 
the fuses to abnormally high potential on the lines during 
the lightning discharges. No difliculty has been experienced 


question which occurred in Detroit. The Detroit Edison with moisture getting into the fuse tubes. 
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ELECTRICITY SUPPLY IN GREATER LONDON. 


— 


1906 (or Dec. 


March 31, 


Acts, 1882 and 1888, together with an analysis of the 


Council have recently issued a 


to electricity supply in and 


County 


The London 
return relating 
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output, charges, average prices obtained, assessments, etc. 
The return has been prepared by Mr. Edgar Harper, the 
statistical officer, and covers a wider field than those issued 
for previous years. These earlier reports were confined to 
those undertakings within the county of London area. 
With the advance of electrical science, however, it has 
become clear that current can be most economically 
supplied over a far larger area than those adopted for the 
earlier provisional orders, and, in fact, a larger area than 
the county itself is now considered by experts a 
suitable unit for the purpose, as indicated by the recent 
applications for bulk-supply powers made to Parlia- 
ment. In order to keep with this advance, an 
attempt has been made in the present issue to embrace a 
sufficiently large area to cover every industrial district of 
any importance in the neighbourhood of London, though, 
of course, it was necessary in doing so to include a large 
proportion of purely agricultural land. The area dealt 
with is roughly in the form of an ellipse, and coincides on 
the north, west, and south with the area known as Greater 
London, except that the two urban districts cut by the 
latter area—namely, Esher and the Dittons, and Watford— 
have been wholly included, as also for the sake of compact- 
ness of area the urban districts of Rickmansworth, Walton- 
on-Thames, and Weybridge, and a portion of Watford 
rural district. On the east the area dealt with extends 
to Gravesend on the south of the river and to Tilbury on 
the north. The map reproduced herewith shows this area 
and also the extent to which electricity supply has been 
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provided. The shading on the areas indicates the districts 
in which there is competition between two or more under- 
takers and which districts have company or municipal 
supply. А full list is given in the return of all the 
provisional orders which have been granted for these 
areas, with dates of the confirming Acts and of commence- 
ment of supply. 

Of the companies authorised to supply within the county 
of London, two companies—the County of London and the 
South Metropolitan —are also authorised to supply in Extra 
london. Of the Extra London companies, nine are con- 
tained wholly within the area dealt with in the return, 
the other seven companies are authorised to supply other 
areas than those specified, but only in the case of one 
company—the Uxbridge and District—are such areas 
contiguous. Only two lozal authorities had up to 
March 31, 1906, exercised their statutory powers of bulk 
supply—namely, Hackney and Islington. On April 19, 1906, 
however, Stoke Newington commenced taking its supply 
instead from the North Metropolitan Supply Company. 
Of the companies, five were exercising their statutory 

wers—namely, the Central, the Kensington and Notting 
Till, the North Metropolitan Supply, the Metropolitan, 
and the South Metropolitan. The first three are bulk- 
supply companies proper, though the North Metropolitan 
Supply Company has recently undertaken to carry out the 
orders of the onton and Tottenham Urban District 
Councils. The last two are merely distributing companies 
with bulk-supply powers. 
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The figures which follow facilitate comparisons between 
the results from company and municipal control. These 
may not be absolutely comparable, but the figures are of 
great value at the present time. Our extracts deal with 
totals only for those undertakings within the county area. 


xir ra Municipal. 
Area served in square miles. . E 553 
Population in ll 2,225,540 2,550,228 
Number of houses in 1901 .................. 516,081 324,492 
Rateable value 1. sits d eroe uen es: ,065,000 £16,225,000 
Plant capacity, kilowatts....................- 128,175 54,157 
Maximum loads, kilowatts .................. 83,746 51,455 
Number of consumers at end of year...... — 24,926 
Equivalent 8-c.p. lamps connected, 

excluding traction load .................. 5,470,238 2,202,455 
Lamps per inhabitant ........................ 2°43 0°87 
Fehn, ͤ ³ 119,546,734 42, 998, 318 
Average load factor ......... анкоо 16:3 17°43 
Capital expenditure per kilowatt installed £99 £100 
Capital expenditure per kilowatt of 

plant, excluding mains . £59 £46 
Total capital expenditure ...... . ......... £12,728,184 £5,443,524 
Amounts allocated to or available for 

liquidation of capital expenditure .. ... £1,373,036 £407,364 
Ditto percentage of capital. 10:14 757 
Average works cost per unit sold ...... .. 102d. 1°02d. 
Average price per unit sold .................. 5:574. 5:024. 
Average interest on capital charges per 

/ 1:54. 0914. 
Ditto excluding St. Marylebone............ — 0:664. 


The figures given above give a general average, but this 
is much affected by individual returns. Thus the high 
purchase price paid by the St. Marylebone Borough Council 
for their undertaking raises the average municipal capital 
returns unduly. With St. Marylebone excluded the average 
cost per kilowatt installed is only £82 for the other municipal 
undertakings. Again, in the returns as to price charged 
the tables show the different undertakers within the county 
of London arranged in order of merit. The first eight 
places in order of cheapness of supply are held by the 
потера authorities. Stepney is first with an average 
rice of 1:87d. per unit, followed by Poplar with 2:02d. and 
od 2:244. It is worthy of note that the city of 
London is now more cheaply supplied than other company 
areas, due to the keen competition between the rival 
companies. Of these the Charing Cross Company receives 
2'924. per unit, and the City of London Company 2:854. 

Under the heading of “ Assessments” we find evidence 
of the increased rating of which so much has been heard at 
the recent annual meetings. The 16 borough council 
undertakings were on April 6, 1906, rated on £57,926, 
which figure is some £15,700 higher than on the older 
assessment. The 15 London companies were at the same 
date rated on £330,574, an increase of over £109,000 on 
the previous assessment. With rates at their present 
figure these assessments mean large annual charges, which 
seriously raise the cost of supply. 

This return will be of great value when the Bills now 
before Parliament come up before committee. 


ELECTRIC CRANES. 


For driving cranes of all types the electric motor is 
speedily replacing all other means of driving, and for new 
work electrical driving is practically universal. Much 
interest arises in the special means of equipment and control 
for different types. In the illustrations reproduced here- 
with views are given of an electric cantilever crane recently 
erected by Messrs. Applebys, Limited, of Glasgow, Leicester, 
and London, at the new shipyard of Messrs. William Beard- 
more and Co., Limited, at Dalmuir. This crane is designed 
chiefly for the handling of plates. The total range of 
traverse is 250ft., and the clear height of lift above rail 
level is 22ft. The crane runs on a double line of rails 
25ft. between centres, affording a wheel base of 52ft. 3in. 
The horizontal girder or beam is of the lightest possible 
construction, specially designed with a view to avoiding 
wind pressure, and is fixed upon an under-carriage or 
structure of best mild-steel plates, steel angles, and rolled 
sect.ons, all riveted together and well besos]. This under- 
carriage is mounted upon eight wheels, four of which 
are connected by means of gearing on one side of 
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the crane, and they swivel in a vertical plane, so that 
they all bear evenly on the rails. The crane is pro- 
vided with three motions, worked electrically—namely, 
lifting, travelling, and traversing. The same motor 
is used for lifting and traversing, so arranged that each 
motion can be performed singly, but not simultaneously. 


the full load, and by means of the controllers the speeds are 
capable of being reduced to any desired extent. 

Messrs. Applebys, Limited, have a number of other 
cranes and travellers in hand at the present time. Thus 
they have recently secured a contract from Н.М. War 
Office for the supply and erection of a 120-ton electrical 
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| FIG. 1.—The Electric Cantilever Crane at Messrs. W. Beardmore and Co.'s Shipyard at Dalmuir. 


The travelling motion is operated by means of a separate 
motor, and all are served by a current of 440 volts. "The 
motors are of Messrs. Vickers, Sons, and Maxim's make, 
series wound, reversible, enclosed ventilated type, and are 
of the following powers and speeds: lifting and traversing, 
50 b.h.p, running at 500 r.p.m.; travelling, 50 b.h.p, 


м» 


overhead travelling crane for gun dipping at the Royal 
zun Factory, Woolwich Arsenal. This crane is of special 
design, and in order to give the operator particularly 
exact and speedy control of the load, the usual winding 
barrel is replaced by an electrically-driven hydraulic 


jigger. 


Fie, 2. —View of the Travelling Base of the Crane. 


running at 500 r.p.m.. 


minute. Lighter loads are lifted faster in proportion than 


They are rated for one hour's con- 
tinuous running at full load, with 75deg. F. rise in tem- 
perature. The speeds provided for are as follows : lifting full 
load, about 100ft. per minute; traversing full load, about 
400ft. per minute ; travelling full load, about 300ft. per 


Amongst other important orders of recent date we may 
also mention that for three portable electric gantry jib cranes 
received from the Dublin Port and Docks Board. These 
cranes are of special construction, embodying all up-to-date 
improvements, and the order was secured on the merit of 
the design in the face of severe competition. 
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THE LOCALISATION OF EARTH LEAKAGES ON A 
THREE-WIRE NETWORK. 


BY W. A. TOPPIN, A. M. I. E. E. 


Cable or wiring faults to earth are a great source of 
trouble to the mains engineer who is responsible for a 
direct current three-wire system with the neutral earthed, 
as in so many cases the faults occur in consumers' premises 
and are ditlicult to locate. Не can do very little to reduce 
the number of these leakages, as beyond the supply 
authority's cut-outs he is practically powerless. The faults 
will depend on either the way the wiring contractor has 
done his work, the design of motors, controllers, ete., 
installed, or upon the treatment the installation gets. The 
evstem adopted for finding out the fault will largely depend 
on the apparatus mounted on the earth panel in the switch- 
room. 

In some central stations connections similar to those 
shown in Fig. 1 are in use. It is then the practice to 
periodically “flash the outers.” The switch connecting 
the neutral bus bar to earth is first pulled out and then 
the positive bus bar is connected to earth The negative 
feeders, distributors, and all wiring connected to the same 
will now be at a prexsure below earth equivalent to the full 
pressure across the outers, and the neutral cables and con- 
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mections will be half this pressure below earth. The 
positive earthing switch is now pulled out and the negative 
bus bar connected to earth with similar results, except 
that the positive and neutral connections are at a pressure 
above earth. This practice cannot be indulged in unless 
the neutral cables are all well insulated throughout and 
onlv earthed at the station through the switch on the 
earth panel. It would not be at all advisable to “flash the 
outers except during light load, as if it was done when 
the station was heavily loaded a fault might develop, 
which would seriously affect the supply. This being so, it 
will be seen that faults in consumers’ premises will not be 
affected by flashing the outers unless the consumer does 
happen to be using current during the hours of light load. 
ln other three-wire stations there із no arrangement for 
earthing the outers, but the neutral bus bar is connected 
w earth through а resistance which limits the current at 
the fault to a certain amount. This prevents one of the 
outers being raised to twice its working pressure above 
earth, however bad the fault may be on the other outer. 
lí the resistance mentioned does not permit more than 
20 amperes to show on the earth recording ammeter, it 
becomes a tedious job to locate a continuous leak on a dis- 
tributor, as such & small current cannot be accurately 
observed on the feeder ammeters. An arrangement 
аз shown in Fig. 2 is preferred by the writer. А 


variable resistance is used, allowing the current passing 
to earth to be increased if desired. The contact arm 
can be kept on the minimum current stop by means of 
a spring which will prevent the contact arm being left 
on the maximum current stop by accident. With this 
arrangement, if a continuous leak is observed, the mains 
assistant can increase the current to an amount that can be 
observed on the feeder ammeters, and he will then know in 
what district to look for the fault. In the event of the leak 
being in a small consumer's premises, the fuse will probably 
be blown by increasing the current and the defect cut otl, 
Inquiries will soon find out the consumer in question. 

oming now to the actual location of the leakago, the 
writer is of the opinion that sound commonsense and syste- 
matic methods are of more avail than a number of expensive 
instruments. А central-zero recording voltmeter, registering 
up to 250 volts on each side, and connected between the 
neutral wire and earth, would be a useful instrument to have 
in the mains engineer's office. He would have a record of 
the time a leakage started and stopped, and the peculiarities 
of the leak under his personal observation. He could 
ensure the recorder keeping accurate time and the pen not 
failing to record at critical periods. How often have mains 
engineers made a test in some outlying district, and on 
telephoning to the station to know whether the leak went 
off at a certain time, found that the pen had not been 
recording at that particular period. Failing the recording 
voltmeter, four lamps connected in series across the outers, 
and with the middle point connected to earth, will warn 
him of the presence of faults. 

As arc lamp circuits are a frequent source of trouble, à 
list should be made of the consumers who use arc lamps 
burning more than two in series and the side of the 
system to which they are connected. Ап earth occurring 
between two arc lamps burning in series will in most cases 
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simply blow the fuse and warn the consumer something is 
wrong, but three or four lamps lit to earth will cause no 
excessive current to pass, and the consumer will be in 
ignorance of the fault until the supply authority's man 
comes along and asks him to get the fault repaired. 
Suppose a leakage is shown which is probably due to an 
arc lamp fault, the mains man notes the time it appears 
and disappears and on which side of the system it is, and 
by looking down the above-mentioned list and making a 
few inquiries as to the hours certain consumers have used 
their arc lamps he will soon find out the offender. 

Owing to the rough finish of the wiring, variety of elec- 
trical apparatus, and the continual alterations that are 
made, workshops and factories give a lot of trouble. A 
list of these should be made, giving the hours of stopping 
and starting and also the meal hours observed at each of 
the works. This list, together with notes regarding any 
special motors or other apparatus that are likely to cause 
curious leakages, will prove of great use in quickly locating 
a leak. ‘Take the case of a serious leakage on a large 
motor in a works. If the fault is not quickly removed, it 
may cause other faults to appear in other parts of the 
distributing system. The mains man is of the opinion 
that the fault is somewhere in a certain works. He cannot 
ask the works manager to stop all his machinery while he 
tests the motors, as this would entail a large number of 
men being delayed in their work. Не, therefore, adopts 
this plan. He has with him a small box containing four 
lamps wired in series, and connects these across the outers 
on the works switchboard or supply cut-outs. Не then 
connects the middle point to earth and gets an assistant to 
go round and switch off one motor at a time just for a few 
minutes. On switching off a certain motor the lamps glow 
equally, showing the cause of leakage has been removed, 
and the works manager can then be informed that this 
motor must be stopped until the defect is repaired. 
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Different types of leakages, as indicated on the chart of 
the recording ammeter, are shown in the accompanying 
sketches. The record (Fig. 5) would lead the mains engi- 
neer to expect to find the fault on a crane or lift motor. 


The defective apparatus 1s evidently switched on and ott 


repeatedly throughout the day, aud there is a rush of 
current on switching on. The writer had recently to find 
out a very curious leakage of this type. It was found to 
be on a motor working an ash hoist in connection. with a 
number of boilers. This motor was started and stopped 
automatically every few minutes until the ashes raked out 
from the furnaces were all conveyed away. 

The next record (Fig. 4) suggests at once a fault ou. the 
neutral wire on a lighting consumer's premises. At the point 
À the consumer switches on two or three lamps, and the 
current, instead of returning by means of the neutral wire, 
leaks to the steel tubing or lead covering, and returns by 
devious paths to the station. At B more lamps аге switched 
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оп, and yet more at C. A leakage on a consumer's lighting 
installation, if on the live wire, blows the fuse. If the 
wires are lead covered or run in steel tubing, not properly 
earthed, а leakage from the live conduetor to the metallic 
covering does not blow the fuse, but allows this covering to 
remain alive, with possibilities of serious danger to anyone 
who may chance to touch it. А fault on the neutral wire 
simply allows the lamps in that circuit to remain lighted 
with the neutral fuse drawn, and shows how important it 
is to always connect meters on the live side of ап installa- 
tion. In connection with this subject the writer had a 
curious experience, where, firstly, tubing in а consumer's 
premises only supplied from one side of the system was 
raised to a pressure of about 400 volts above earth, and, 
secondly, the lamps remained lighted after the live fuse 
was withdrawn. A glance at Fig. 7 will make this clear. 
The tubing was badly earthed, and remained alive without 
any accident until a serious fault occurred on the negative 
side of the system. The tubing arced to a good earth, 
blew the live fuse, and the lamps remained lighted because 
the neutral wire was a considerable pressure above earth. 
The record (Fig. 5) shows leakages on either side of the 


system at the same time. A faulty arc lamp circuit is 
switched on at А, and the lamps remain lighted to earth. 
Another bad fault comes on the other side of the system 
at B, and a casual observer might fancy that there was 
only a small leakage ou the negative side. The arc lamp 
leakage is, however, still on, and does not disappear until 
point C, when the full magnitude of the other fault becomes 
apparent. 

In Fig. 6 it might be imagined that three different faults 
are shown, but there are really only two. The first fault 
at A is on a circuit of arc lamps connected across the 
outers, and is nearer the positive connection than the 
negative. At B this circuit is switched off by means of 
the positive switch. This simply causes the fault to be 
shown on the negative side, and the lamps from the fault 
to the negative switch will remain lighted. At C the 
recording needle commences to vibrate backwards and 
forwards very rapidly. This may be clue to a slight earth 
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on а commutator bar or armature coil of а dynamo or 
motor. Аз the commuator is revolving the fault will 
come under positive and negative brushes alternately, and 
canse the vibration shown. Another fault that might cause 
this peculiar movement of the needle is a slight leak on an 
arc lamp circuit, the are lamps being fitted with automatic 
cut-outs having a shunt and series winding. A slight current 
Hows through the circuit to the fault, causing the shunt 
coils of the cut-outs to hft the plungers until the lamps are 
all eut out. This action short-circuits the shunt coils, and 
there is not enough current passing through the series coils 
to hold up the plungers, which, therefore, drop, only to be 
again sucked up by the shunt coils. "This action is very 
rapid, aud will cause a record similar to that shown at D. 
In the event of a continuous leakage being shown, it will be 
best to split up the network and note which feeder ammeter 


indicates when the current passing to earth is increased or 
diminished. The particular feeder and distributors will 
then be known, aud the distributors can be linked to other 
feeders and disconnected from the feeder in question. If 
the fault is still indicated on this feeder ammeter, it is on 
the feeder itself, but if not, it must be looked for on the 
distributors previously connected to this feeder. Whilst 
inspecting the street boxes in this district or making tests 
it is advisable to have the testing box, previously men- 
tioned, containing the four lamps in series connected to 
the terminals in a feeder pillar. It will at once be seen if 
the leakage disappears or gets worse. At midnight, when 
practically no current is being used, each distributor can 
be momentarily disconnected from the feeder by drawing 
the clip fuse in the feeder pillar, and the behaviour of the 
lamps noted. On disconnecting the faulty distributor the 
lamps will show the fault has been removed. ‘The defect 
will now be located to probably one side of a street, and to 
make sure that it is not in à consumers premises all the 
fuses or main switches belonging to consumers supplied 
from this length of cable, and whose premises can be 
entered at the time, should be drawn and the cable 
made alive again momentarily. If the fault is on the 
distributor, first inspect the street boxes, and if it is still 
undiscovered make one of the tests that have been fully 
described previously in the £lectrical Engineer. 

The writer would be interested in knowing the experi- 
ence of others who are employed in three-wire stations that 
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have been working for five or six years, as to the advis- 
ability or not of subjecting the mains to twice their work- 
ing pressure above earth, by means of the apparatus shown 
in Fig. 1. He is of the opinion that it would tend to 
cause more faults on the negative feeders and distributors 
than would otherwise be the case. 


MANCHESTER LOCAL SECTION. 


The annual general meeting of the Manchester Section 
of the Institution of Electrical Engineers was held on 
April 9 at the University, Manchester. The principal 
business was the election of officers. Messrs. Lamb, 
Archer, Stewart, and Preece were appointed scrutineers. 
Votes of thanks were then the order of the evening. 

Mr. S. L. PEARCE proposed that a hearty vote of thanks 
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be given to the retiring chairman, Mr. T. L. Miller, for his 
tig services during the session which had just ended. 
Mr. Muller had worthily upheld the traditions of the 
section, and had given a high dignity to the chair. 

Mr J. FRITH seconded in an appreciative speech, and the 
vote of thanks was carried with great acclamation. 

Mr. T. L. Милек, responding to the toast, thanked the 
members for their appreciation and their support during 
the last session, which had been a very successful one, and 
hoped that they would do their best to help Mr. M. B. 
Field the chairman-elect—during the next session. 

Mr. 5. J. WATSON proposed that a vote of thanks be 
given to the hon. secretary, Mr. H. W. Wilson, for his 
services, which he greatly eulogised; and Mr. PECK 
seconded this vote of thanks. 

Xr. Н. W. WILSON, in replying, thanked the membere 
for their appreciation and support, and referred gratefully 
to the great services rendered by the assistant secretary, 
Mr. A. L. Green. 

Dr. BowMAN then proposed that a hearty vote of thanks 
be given to the authorities of the Manchester University 
for giving them such facilities for their meetings. The 
phvsical lecture hall was an ideal room. 

Mr. А. A. Dav seconded this vote, which was carried 
with great acclamation. 

A paper was then read by Mr. C. F. Smith on the 
“ Experimental Determination of the Losses in Motors." 

At the conclusion of the reading of the paper, Mr. T. L. 
MILLER announced that the following оћісегз had been 
elected for the coming session: chairman, Mr. M. B. Field ; 
vice-chairman, Mr. Miles Walker: hon. secretary and 
treasurer, Mr. H. W. Wilson. Members of committee (12): 
Dr. F. H. Bowman, Mr. S. L. Brunton, Mr. W. Cramp, 
Mr. А. А. Day, Mr. J. Frith, Dr. E. Hopkinson, Mr. Ө. 
Dayton, Mr. J. S. Peck, Mr. P. A. Ramage, Dr. A. Schuster, 
Mr. S. J. Watson, Mr. A. P. Wood. 


IRON AND STEEL INSTITUTE. 


The annual meeting of the institute will be held at the 
Institution of Civil Engineers, Great George-street, West- 
minster, on Thursday and Friday, May 9 and 10, 1907, 
commencing each day at 10.30 a.m. 

The following is the official programme of the pro- 
ceedings : 


Thurslay, Мау 9. — General meeting of members. 
Induction of the president-elect (Sir Hugh Bell, Bart.). 
Presentation. of the Dessemer gold medal for 1907 to 
Mr. J. A. Brinell, Stockholm. President's inaugural address. 


Frulay, May 10.—The awards of the Andrew Carnegie 
gold medal and research scholarships for 1907 will be 
announced. The following is a list of papers that are 
expected to be submitted : 


"(On the Use of Steam in Gas-Producer Practice," by 
Prof. W. A. Bone, D.Sc., Ph.D, F.R.S., Leeds, and 
R. V. Wheeler, Warrington. 

“On Sentinel Pyrometers and their Application to the Heat 
Treatment of Tool Steel,” by H. Brearley, Riga, 
Russia, and F. Colin Moorwood, Sheffield. 

“Оп Induced Draught with Hot-Air Economisers for 
Steelworks and Blast-Furnace Boilers,” by А. J. 
Capron, Sheffield. 

„On the Influence of Process of Manufacture on some of 
the Properties of Steel,” by F. W. Harbord, A. R. S. M., 
F. I. C., London. 

„On the Distribution of Sulphur in Metal Ingot Moulds,” 
by Joseph Henderson, Thornaby Ironworks, Stockton- 
on-Tees. 

“On Steelmaking from High Silicon Phosphoric Pig Iron 
by the Basic Bessemer Process" by Arthur W. 
Kichards, Grangetown. 

“On Steelmaking from Pig Iron containing Chromium, 
Nickel, and Cobalt,” by Arthur W. Richards, Grange- 
town. 

“On Electrically-Driven Reversing Rolling-Mills,” by D. 
Selby-Bigge, Neweastle-upon-Tyne. 

“On the Ageing of Mild Steel" by C. E. Stromeyer, 
M.1.C.E., Manchester. 


“On Carbon-Tungsten 
Sheffield University. 

"On the Nomenclature of Iron and Steel.” Report of a 
committee of the International Association for Testing 
Materials. 


Reports on research work carried out during the past 
year will be submitted by С, A. F. Benedicks (Sweden), 
O. Stutzer (Germany), E. F. Law (London), E. Hess (United 
States), P Breuil (Paris), Н. C. Boynton (United States), 
L. Guillet (France), W. H. Hatfield (Sheffield), A. Campion 
(Glasgow), E. G. L. Roberts (London) E. A. Wraight 
(London) and W. Rosenhain (Teddington), Carnegie 
research scholars. Members intending to take part in the 
discussion of any of the papers can be supplied with a 
copy a week before the meeting on application to the 
secretary. Copies of all papers will be available at the 
meeting for the use of members, and those who are unable 
to attend can subsequently be supplied on application with 
any paper of which copies remain. Visitors’ tickets will 
also be supplied upon application. 

slulumn Meeting. -The council has accepted a cordial 
invitation to hold the autumn meeting of the institute in 
Vienna on Sept. 23, 24, and 25. After the meeting there 
will be alternative excursions to Bohemia and Styria, by 
invitation of the Prague Iron Industry Company and the 
Austrian Alpine Mining Company respectively. Ап 
invitation has also been received from the Witkowitz 
Mining and lronworks Company to visit their works, 
Remembering the great benefits derived from the highly 
successful meeting in the Austrian capital 25 yea:s ago, 
the council look forward with confidence to а renewal of 
past experience. 

Reprinting the First Volume of the Institute’s “Transactions.” — 
In view of the fact that the first volume of the institute's 
Transactions, of which the original edition was a very small 
one, has long been out of print and is now exceedingly 
rare, the council have decided to reprint it, and would be 
glad if members who wish to have copies printed for them 
would communicate with the secretary. The cost will be 
12s. The volume covers 240 pages, with 25 plates, and 
contains the inaugural presidential address delivered by 
the Duke of Devonshire on June 23, 1869, together with 
papers by Lowthian Bell, J. Palmer Budd, J. T. Smith, 
E. Williams, R. Howson, W. Menelaus, G. H. Benson, and 
Thomas Whitwell. 

Annual Dinner. —The annual dinner of the institute will 
be held in the Grand Hall of the Hotel Cecil on Friday, 
May 10, 1907, at 7 for 7.15 p.m., under the presidency of 
Sir Hugh Bell, Bart., supported by the vice-presidents and 
council. Tickets will be issued in the order in which 
applications are received, to the extent of the number of 
seats available. Amongst the noblemen and gentlemen who 
have already accepted the invitation to be present at the 
dinner are the following: his Excellency the Austrian 
Hungarian Ambassador, his Excellency the Swedish 
Minister, Mr. Yves Guyot, Paris; the Lord Stanley of 
Alderley, the Lord Leith of Fyvie, the Lord Glantawe of 
Swansea, the Right Hon. Lord Justice Fletcher Moulton, 
General the Hon. Sir Neville Lyttleton, K.C.B., president 
of the Army Council; Admiral Sir Cyprian Bridge, G. C. B., 
C. M. G., Sir Norman Lockyer, K. C. B., F. R. S., Sir H. 
Truman Wood, Society of Arts; Sir Alexander Kennedy, 
LL. D., F. R. S., president of the Institution of Civil 
Engineers; Max Ritter von Guttman, Vienna; A. Ritter von 
Kerpely, Mr. W. Kestranek, Vienna; M. Francois de 
Wendel, Paris ; the Venerable William Sinclair, D. D. (Arch. 
deacon of London): Major-General Chas. F. Hadden, C.B., 
R.A., Master-General of the Ordnance ; Dr. R. T. Glazebrook, 
F.R.S., president of the Institution of Electrical Engineers, 
and director of the National Physical Laboratory; Mr. 
J. A. Brinell, Bessemer gold medallist, Stockholm ; Mr, 
Edmund Gosse, Mr. Charles Trevelyan, M.P., Dr. J. H. T. 
Tudsbery, the Masters of the Worshipful Companies of 
Ironmongers, of Armourers and Braziers, and of Plumbers, 
and the presidents of several kindred societies. 


Steels,” by Thomas Swinden, 


Tooting.— A new theatre is to be built for Mr. Walter Gibbons, a 
well-known theatre proprietor. The premises, will, we understand, 
be equipped throughout with an electric light installation, 
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THE TRANSMISSION OF ELECTRICAL ENERGY 
BY DIRECT CURRENT ON THE SERIES 
SYSTEM.* 


BY J. S. HIGHFIELD, MEMBER OF COUNCIL. 
(Concluded frum page 479.) 


In the early stages of such an undertaking, since the cost of 
trench work and duct is so great a proportion of the whole cost 
of the mains, the cost of the cable system would bear a greater 
proportion to the whole, and if in the series system would show 
a still greater advantage, and so enable the concern to start 
with, perhaps, 25 per cent. less capital—a matter of the utinost 
importance when the business is slowly growing. The cost of 
thé alternate-current power station is based on turbo-generators 
with step-up transformers. The direct-current machines are 
driven by slow-speed engines. It is assumed that about three- 
quarters of the energy is converted through rotary machines. 

e C? R loss on the series system is at full load 3 per cent., 
and when the maximum load on the system is but 4,000 kw. at 
29 per cent. load factor, the percentage the constant loss bears 
to the output is 24 per cent. This would compare with an 
over-all loss in the mains of, say, 10 per cent. on the parallel 
system ; but, since the energy lost at full load costs about 3d. 
por unit as compared with, say, 0d. per unit for the continuing 
oss, the actual money loss will be less on the series than on the 
parallel system. As with alternate current, the series system 
is laid out at the least possible cost, one cable serving each 
load centre, but the single-core cable is a better mechanical job 
than the three-core, and is, therefore, less liable to accident ; 
also the insulation at the stations is far less vulnerable, and the 
number of points where breakdowns generally occur, as in the 
switchgear, are far less in number than with the alternate-current 
system ; and, further, the chances of electrical breakdowns due 
to sudden rises of pressure are much less with the direct- 
current system. In addition, as has been shown, earthing at 
one point does not upset the entire supply. 

The demand may develop along two lines of route following, 
say, two diverging main roads, and it may at first be advisable 
to complete the entire ring. In this case, with the direct- 
current system, two single lines may be laid picking up the 
loads along the two roads. Each line may be earthed at its 
end, and the circuit completed through earth until the increas- 
ing demand at a greater distance calls for the completion of the 
ring with copper. A further consideration in the problem of 
supplying this district is of interest. Assume the supply to be 
started with a line current and power station suitable to a fixed 
maximum load, and that at a subsequent date it be found that 
the load has exceeded expectations, it is then a simple matter to 
erectasecond powerstationat any point on the line which approxi- 
mately equally divides the load on each side. "The load that can 
be carried can thus be doubled without laying any new mains, 
and the two stations can be run in series without the smallest 
difficulty. "This method has been used in the Chaux de Fonds- 
Locle system, which was started with one small water power 
station, and as the load increased two other power stations were 
erected, all three running in series on the same circuit. In 
fact, one immense advantage is that the difficulties of running 
in parallel are entirely avoided, so that several power stations 
may be connected to the same ring as the total load increases, 
thus allowing the effective working pressure to be raised far 
Above any figure possible with any other system ; in short, in 
this respect the uniform section of main renders the series 
system far more flexible than any parallel system. The above 
district may be taken as typical of many of the so-called bulk 
supply areas in Great Britain. In these, in general, at many of 
the local centres there are already in existence sinall stations 
supplying on diverse systems, some direct current and some 
alternate at various frequencies. It is usually necessary in the 
early days of the undertaking to give only a partial supply to 
cach centre, the local steam plant handling the remainder ; 
therefore, in most cases, it is necessary to give the bulk supply 
through motor-generators. It is always a convenience and often 
a necessity to run the motor-driven generators in parallel with 
the local steam plant. Where the local supply is direct current 
there is no difficulty, but where the local supply is alternate 
ourrent 16 is always difficult, and under certain circumstances it 
is Impossible. With the series direct system, on the other hand, 
there is no difficulty in giving any class of supply nor in running 
in parallel with any local plant. 

һе costs of working each system will be very similar, though 
it may be claimed that very large turbines would work more 
economically than very large reciprocating engines, but the 
convenience of working the series system is far greater than 
that of working the parallel system; the switchgear is 
immensely more simple, and the convenience of starting both 
motors and generators is far in favour of series direct-current 
working. 


* Paper read before the Institution of Electrical Engineers, 


March 7, 1907 
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Special. Applications. There are some requirements to which 
the series direct-current system is especially adapted. The 
first of these is when it is essential to run the sub-generators 
at speeds varying over wide limits for long periods. This 1s 
a very common condition for generators for electro-chemical 
work. There are many processes where it is necessary to 
maintain the current practically constant and to vary the 
pressure over considerable limits. Other cases are where the 
pressure and current are varied, and where the machines are 
called upon to run for considerable periods at reduced speed. 
With alternate-current transmission it is commercially impossible 
to continuously vary the speed of the sub-generators over the 
wide limits necessary, whereas the direct-current system allows 
for any sort of variation to be made in the speed of the sub- 
generators with but small reduction in efficiency. A second 
class of work where the series system is very convenient 1s 
for operating hoists and similar loads where the speed varies 
over wide limits, and where starting and stopping are matters 
of frequent occurrence, and where a high degree of acceleration 
is requisite. It is, of course, necessary in such cases to provide 
that the generators are governed by a quick-acting governor, so 
as to maintain the line current constant with sudden variations 
in load— that is, the ordinary ditliculties met with in dealing 
with such loads require the usual special attention. The whole 
operation of the motors is carried out by the brush move- 
ment, a rapid screw arrangement being the most convenient. 
A switch should be provided to short-circuit the moter when it 
is stopped for any length of time, so as to save loss of energy 
and heating in the motor winding. Breaking is done, of course, 
entirely by the brush movement, the motors being reversed and 
run as generators. The torque of the motors is constant, the 
speed being varied, as explained by the brush movement. In 
efficiency of working, ease of operation, and smoothness of 
starting and breaking, the series system should in many such 
cases show better results than any other system; and where 
much of the supply may conveniently be handled by a three- 
phase or other parallel. system, it may often be convenient and 
profitable to work hoists, winding gear, and similar loads by 
means of a separate series system. 

Concluding, I set out some of the possible directions in which 
the series system offers advantages over the parallel system : 


1. The ability to extend the possible commercial transmission 
distance far beyond that possible with alternate currents, 
and particularly in. those cases where underground trans- 
mission 18 essential. 

Simplification of switch and regulating gear. 

Easy working of several stations in series on the same load, 
so that the more efficient run. always, and the less efficient 
run only, on the peak load. 

The uniform section of the mains permits an increasing load 
supplied at first. from one point to be readily provided for 
by the addition at any other suitable points on the main of 
other stations without addition to the cable system. 

Efficient speed regulation of sub-generators where certain 
special loads, such as cheinical loads, are to be served from 
а distance. 

Greater all-round efficiency to be obtained when the gene- 
rators are driven by turbines worked from a waterfall 
having a great percentage variation of head. 


I have endeavoured to show that M. Thury has carried the 
series direct-current system to a point far beyond the experi- 
mental stage, and that in recent years he has made great 
advances in the direction of the improvement of the generators 
and the motors and in the use of very high pressures, and has 
shown that far higher pressures may be attained. At the same 
time it must be realised that the size of the machines hitherto 
built is comparatively small, but experience shows that there 
would be no difficulty in building machines of greater size, and 
there is no reason why any special ditticulties should be met 
with in working much larger series systems than those now 
running. 


DISCUSSION. 

The President (Dr. Glazebrook) called upon Lon» Kevin, 
who described Mr. Hightield’s paper as one of the most interest- 
ing scientific papers that he had ever heard read, and said it 
made clear all the points of an extremely intricate subject. 
He had never swerved from the opinion which he had all along 
held, that for long-distance transmission the direct current. was 
the right one. He did not wish to say anything in depreciation 
of the beauty of the polyphase idea, and admitted the great 
convenience of the three-phase system, and the ease by which 
a transformer with no moving parts could augment the voltage 
from 10,000 to 30, 40, or even 50 thousand volts. But we were 
now coming to transmission through very great distances, and 
for that direct current was the most advantageous system. 
The complications and difficulties created by the advent of 
alternating current were all more or less familiar to electrical 
engincers, but the perfect freedom of direct current from com- 
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plieations of that kind was remarkable. One of the merits of 
direct current was that it mitigated the amount of sparking, 
and he showed that 141 volta of direct current had no more 
tendency to produce sparks than 100 volts of alternating 
current. The heating of the insulation with the latter was also 
a drawback, and in this respect direct current had a decided 


advantage in comparison with alternating current. He 
also showed that 80,000 volts direct current could be 
ах easily worked as 40,000 volts alternating current. 


He passed over some of the practical difficulties. in the 
management of alternating current, and. commented upon the 
vase and convenience resulting from the adoption of direct 
current for long-distance transmission. He did not suggest that 
the lattor system would be better than alternating current for 
working municipal stations. But, he added, it was conceiv- 
able that the ordinary power supply stations now laid out on 
the alternating-eurrent system might change over in the course 
ef tune. Many years might elapse before such a change would 
take place, but he believed. that continuous current would pre- 
dominate. Lord Rayleigh some years ago expressed the wish 
that alternating current would come into use, so that the whole 
world could see the subtleties of electrical science. This had 
now been fulfilled, and, said Lord Kelvin, all now recognised 
the great amount of science created by the electrical engineer- 
ing of alternating current. 

Dr. GisikkT КАРР remarked that the paper was a pioneering 
one. and he hoped its lessons would not be lost. When the 
je-lyphase system was introduced some 15 years ago the 
scentific work was done in England, but the practical work 
was done abroad. He hoped dynamo manufacturers would 
prepare themselves for building machines giving continuous 
current at high pressures, and not allow the manufacture of them 
te take place abroad, as in the case of polyphase machines. 
He mentioned that it was only since he had inspected 
M. Thury's system at work in Switzerland some years ago, and 
«vw its simplicity and safety, that he became a convert to con- 
tinuous current. Among the dittculties met with in the latter 
was the question of commutation when there was a great 
diference of potential between neighbouring commutating bars. 
M. Thury s machine, from а dynamo maker's point of view, was 
not perfect, but he referred to a machine designed by Mr. C. A. 
Parsons and Mr. Gerald Stoney which overcame the difficulty 
mentioned. He thought that the difficulty with potential might 
be got over by forced commutation. The insulating coupling 
was another difficulty, but he had tested some couplings made 
of ordinary rubber belting, with an insertion of canvas, which 
had been able to withstand the electrical and mechanical stress. 
He once got a coupling which gave an insulating resistance of 
180 meyohms. This pointed to the fact that the insulator 
dithculty could. be overcome. He then gave particulars 
uf some tests showing losses in direct and alternating 
current lines. At 50,000 alternating volts each insulator lost 
51 watts, at 70,000 volts to earth the loss was 10˙5 watts per 
insulator, He was of the opinion that with continuous current 
the losses would not have been so great. Prof. Kapp then 
went into details of the Zurich transmission schemes for 
transmitting 12.000 kw. over a distance of 85 miles. Two 
systems were available for this purpose, and a comparison of the 
power-station costs between alternating and direct current 
showed somewhat in the latter's favour. The cost of plant per 
kilowatt delivered in the case of alternating current was £24, 
and in the case of direct current E21. The comparison would 
hive shown even more in favour of the continuous-current 
system but for the fact that the alternating-current main 
could be connected to an existing ring main. The cost of the 
acri line was for three-phase alternating current £156,000, 
and for continuous current £78,500. The difference in the cost 
of cables was even greater. 

Mr. €. P. Searks welcomed the paper because it directed 
the anmds of engineers into a new channel. For the past 
22 years he had been working with alternating current, and he 
was convinced that, owing to the absence of water power in 
‘his country and the short distances over which power was 
transmitted, that system was best suited to our needs. But he 
adinitted that this country was only a unit in electrical science, 
and that probably continuous current for long-distance trans- 
mussion would make considerable headway in the world. One 
of the drawbacks which he mentioned in connection with direct 
current was that of electrolytic action, and the fact that the 
neut ive conductor attracted moisture and broke down. He 
awreed with the author in his comparison between the two 
systems so far as the overhead lines were concerned, but he 
thought that for a low-pressure underground system a com- 
Arion would show in favour of alternating current. He 
criticised the diagram of a typical bulk-supply area as shown in 
Fiz. 17, and said that he would not lay out the alternating- 
rurrent system in the way that Mr. Highfield had shown. 
For a demand in such an area with the power station 
“taatad at the edge of the district, the only economical way of 
supply was by means of an aerial line, but, failing this, the 
n should be situated in а central position, With regard 
ty the CR loss m the series system, and the comparison 


between this loss and an over-all loss in the mains on the 
parallel system, he made the average loss less than that 
mentioned by Mr. Hightield. He thought the direct-current 
losses at the time of full load would be about 6 per cent. The 
actual units lost during any one year would be so much greater 
that, taking everything into consideration, the advantage 
would lie with alternating currents. 

Mr. W. Н. PArcnELL related his own experience 20 years 
ago with the series system of charging batteries and discharging 
them in parallel. Some of his proposals. were taken up at 
Chelsea, and at Lambeth the 1,000-volt continuous current was 
for a long time the only system of its kind in use. He could 
not agree with the author that continuous current got over all 
the ditliculties experienced with alternating current. It certainly 
did not cause so many breakdowns and surgings as alternating 
current, but when а breakdown did occur it was realised that 
something special was going on. There was no interlocking in 
the field gear at Lambeth when the works were started, all the 
fields being separately excited. But when the wrong switch 
was pulled out they got surges and jumps which were far higher 
than could be due to 1,000 volts. The trouble was greatly due 
to the large power behind the spark. It was not the (en 
that caused the trouble, but the arc that followed. With regard 
to the author's suggestion of making an earth connection for a 
system down in a well, this was done in inining work, but he 
doubted whether this would do in town work, as they could not 
rely on the discharged current at the bottom of the well coming 
up exactly where they wanted it. He could not understand 
what the author meant by saying it was a mistake to lay out a 
system with flywheels on the generator and по flywheels near 
the load. Those who worked with reciprocating engines had 
to rely on the flywheels for getting even running, and it WAS, 
therefore, important with alternating current. With regard to 
constant torque, he did not know of any prime mover worso 
than the gas-engine in this respect. As to earthing, the system 
seemed admirably adapted for a set of sub-stations which could 
be kept under one control. He did not think that the series 
system was well adapted for mining work, unless combined with 
an Ilgner set, and then it did not matter which system was 
used, as all were equally well adapted. 

Мг. F. Baier found it difficult to criticise the paper in 
the absence of direct experience, but thought the Thury 
system was to be admired for the way it got over difticulties 
with little trouble. He could not understand, however, 
why such an admirable method so long employed in 
Switzerland had not been copied in other countries. It 
was probably because we had been somewhat blinded by 
the success of the three - phase and multiphase systems. 
Electrical engineers had learned much from that class of work, 
and the investing public had learned how to lose money. They 
must admire the remarkable genius, energy, and courage of 
M. Thury, who, unaided, could carry the scheme to such a 
successful issue, and he thought its claims deserved considera- 
tion. Continuous current gave flexibility of system aud con- 
tinuity of control, which could not but be appreciated. Seeing 
that it was possible to carry overhead cables in such a manner 
as M. Thury was doing in Switzerland, he could not understand 
why it should be impossible to do the same thing here with 
underground mains. Mr. Bailey said he had now many miles 
of 3,000-.volt continuous- current рарег-соуегеі cable which 
gave no trouble whatever. This cable was tried in place of 
rubber cable which became defective. He had never. expe- 
rienced trouble with osmosis. — English cablemakers should 
prepare a better cable to stand such high pressures as would 
come in use. 

Mr. B. M. JENKIN understood that the circuit was connected 
to earth at the power-house, and that there was no other earth 
outside. But he wanted to know what would happen to the 
earthing arrangements if a second power-house were put on the 
circuit. The author suggested that steam-engine governors 
were not necessary, because the current would do the governing. 
He (the speaker) thought an emergency governor was necessary 
to stop the enzine {тош racing, The С К losses were important, 
and he asked for further information as to how the charges 
were made up. He thought it unfair to charge the continuous- 
current C? R losses at C- ll. during the peak load, as the author 
had apparently done, and the alternating-current losses at 3d. 
Mr. Jenkin next touched upon the possibility of coupling 
alternating-current systems together with the Thury system. 
and said the author's suggestion seemed of great importance, as 
the Thury system gave a Hexthility between two power-houses 
which could not be obtained with alternating current. This could 
be done with absolute safety. 

Mr. J. J. Fasora said the scheme referred to by Prof. 
Kapp—viz., the Albula-Zurich scheme, involving the trans- 
mission of 16,300 kw. over 85 miles between two points of 
concentrated load—had been a topic of much interest and 
discussion in Switzerland. He thought it would be of interest 
to know the final results arrived at in à big actual money 
scheme of this kind, where after a prolonged study of all 
details intlueneing this question. the less favourable alternatives 
were climinated point, by point, and, finally, the two great 
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rival systems were compared at their best respective advantages. 
The final details appeared to be of double interest as apart from 
the actual resultsof thecomparison; they formed a typical present 
experience basis to start out from in considering similar schemes. 
He presented some figures which were very carefully compiled 
from last September's teuders and submitted to the Town 
Council of Zurich in the form of an exhaustive comparative 
report by Director Wagner, of the Zurich electricity works. 
For the transmission line they adopted in the three-phase 
parallel system a voltage of 45,100, dropping to 40,000 through 
four sets of three conductors, each 8mm. in diameter, spaced 
0:8m. apart, and compared this with the direct-current series 
system, whereby a constant current of 170 amperes at 96,000 
volts would be transmitted through two pairs of conductors 
6"7mm. in diameter. In each case the line loss was taken at 
11 per cent., and two entirely separate transmission lines were 
foreseen, with iron or concrete posts, 80m. apart in the direct- 
current case and 60m. apart in the three-phase case, the 
lowest wire hanging not less than 8m. above the ground 
level. In the three-phase case, five section isolating and 
arrester houses were foreseen for each line interconnected in 
airs, whereas in the direct-current case six houses common to 
oth lines were considered sufficient. The existing yearly load 
diagram for about 8,000 kw. was available to base the probable 
future load diagram upon in calculating the three-phase line 
losses. The cost of three-phase transmission line worked out 
about £74,500 higher (accounted for by 590 tons more copper, 
1,100 more posts, 675 more miles of copper, and 20,200 more 
insulators to erect, and four more section stations), but the 
losses in the direct-current case came out to 17,500,000 
— 2,400,000 — 14,900,000 kilowatt-hours per year higher, which, 
even taken at as low a figure as 1-10d. per unit, and capitalised 
at 7 per cent., represented a money value of £85.000, thus leav- 
ing a balance in favour of three-phase transmission of £10,500 
for the transmission line. The power station comparison 
was made between eight 3,000-h.p. 7.000-volt three-phase 
hydraulic units running at 600 revolutions connected dircet 
without intermediate switehgear to three-phase transformers 
with extra high-tension secondary switchgear, and, on the 
other hand, eight 3,000-h.p. hydraulic units, each coupled 
to two double-connnutator series dynamos giving twice 3,000 
volts each at 575 revolutions, together with simple switchgear 
and the necessary insulated building. The direct-eurrent series 
generating plant also worked out in this case the dearest by 
£8,000, accounted for by an extra expense on the three-phase 
side of £3,520, £1,520, £8,400, and £2,640 in connection with 
the buildings, turbo-exciters, transformers, and switchgear 
respectively, and an extra expense on the direct-current side of 
£2,520, £21,500, and £460 in connection with turbines, with 
their automatic regulators and insulated couplings, dynamos, 
and turbo-generator for local supply respectively. The trans- 
forming sub-stations for transforming down to 6,000 volts 
three-phase and the continuous-current emergency storage 
plant likewise worked out about £30,000 more expensive 
in the direct- current series system. The existing load 
consisted of a 5,200-kw. single-phase lighting load supplied 
from 2,000-volt cables, and distributed on the three-wire 
system at 2 x 105 volts, a 1,900-kw. three-phase power 
load supplied at 6,000 volts and distributed at 500 volts, 
and a 1,700-kw. direct- current traction load supplied from 
three-phase motor-generator sub-stations at 550 volts. About 
5,500 kw. were being taken from a distant supply company's 
circuit. Altogether а total balance of £48,500 was obtained in 
favour of the three-phase parallel system, although this figure 
was subsequently reduced to £30,000 by a special inquiry com- 
mission, Who submitted revised figures on the basis of a 5 per 
cent. line loss in the series system, which was proved to be the 
figure for highest cconomy with that system. Any advantage 
as regards higher security in the transmission line of the direct- 
current system was considered outbalanced by lower security 
iu the stations. Administration expenses, wages, and main- 
tenance were considered as about balanced in the two 
systems. The period of highest demand coinciding with the 
season of water scarcity (December to February), constant 
line and machine losses absorbing more than one - third 
of the daily water supply were practically inadmissible. 
Further, in the three-phase case a very considerable part of 
the capital outlay night be postponed until the power demand 
called for it or a favourable market opportunity occurred. 
Everything taken into account, therefore, the result of the 
comparison was in favour of the three-phase system. This 
result did not necessarily conflict with the figures given by Mr. 
Highfield, as the three-phase system appears to be at a dis- 
advantage, in long transmissions at any rate, at the compara- 
tively low voltages of 10,000 to 20.000 volts taken in the paper 
in connection with cables. Mr. Fasola thought the fact. that. 
the peak of the load will only be likely to occur for two or 
three hours justified. a comparison between normally-rated 
constant-current machines and three-phase machines normally 
rated to give 15 to 25 per cent. lower output, so that they could 
still give the overload during the peak period. He adinired the 
manner in which М. Thury had been able to force what he con- 
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sidered the solution of long-distance power transmission to such 
a position of eminence, and he recognised the great possibilities 
connected with the use of the earth as a return conductor 
if this could be practically carried out, notwithstanding the 
dithculties due to the considerable potential differences extend- 
ing for many yards from the earth-plates, and the influence on 
neighbouring circuits and metal work. The many advantages 
of the system set forth in the paper and the discussion, how- 
ever, seemed to the speaker to require very carefully weighing 
against the disadvantages. The insulation of plant at the extra 
high voltages suggested might involve difficulties and daugers, 
especially under unfavourable climatic conditions. In that. 
respect, the advisability of insulating the field windings and 
the armature and commutator from the spider seemed apparent. 
Thury automatic gears were the best he knew of their kind, but 
the results of a possible failure might be very disastrous. Con- 
stant maximum demand C? R losses in the line andthe machinery 
windings were decidedly a great objection. The seriousness of a 
possible interruption of current tended to necessitate large spare 
generating plant at the distributing centres on long transmission 
lines. The series system appeared to be at a disadvantage 
where transmission between other than two or three large con- 
centrated load centres was concerned, and increase of the 
voltage, especially with large amounts of power, was attended 
by а costly increase of the number of units. Water-power 
generating plant might run at a favourable speed for series 
dynamos, but the manufacturers were still experiencing 
ditticulties with the design of direct-current steam turbo-gene- 
‘ators at low voltages, and the prospects of success in the direc- 
tion of large high-voltage direct- current turbo-dynamos seemed 
very remote. The application of the series system to direct indi- 
vidual power supply did not seem to promise much, on account of 
theinsulating dangersand thecomparatively highceost of machinery 
for the same maximum torque. where high overload torques 
with constant-speed year were involved. It was not an easy 
matter to economically lay out a series system for an unknown 
future demand, especially when the voltage had to be near the 
upper Innit to start with. The necessity for the immediate 
full capital outlay in long transmission lines was in some cases 
a serious drawback. If they added to the above prospective 
conmiutator and, where cables were concerned, electrolysis 
and osmosis troubles, it might, be concluded that only a most 
exhaustive comparison of costs and suitability between the two 
rival systems under the particular conditions of each individual 
case could decide whether the many apparent merits of the 
continuous-current series system really justified its adoption. 

Mr. H. M. Новалкт referred to the sparking distances shown in 
Curves 2 and 3, and pointed out that the 40,000-volt alternating- 
current curve from sphere to sphere gave a spark of 50nun., while 
the distance bridged was the same for the 59,000-volt continuous 
current. The ratio was, therefore, 1:5, not 2. He did not 
think it would be safe to design insulations for other than the 
conditions that were likely to occur. It would have been of 
interest to have had tests on the insulations, and to know 
the size of the electrodes аз well as other details. He 
then dealt with Mr. Highfield's estimates as to generating 
costs of the two systems. He thought that four 600-kw. 
generators should have been taken for the alternating 
current for the smaller station, and six 6,000-kw. for the 
larger station, and others proportionally. This would require 
fewer alternators, and the saving in floor space would permit 
the buildings being smaller, with a consequent saving in cost 
per kilowatt. He pointed to the fact that the largest generator 
used in any Thury system was 600 kw., and in view of this he 
considered it rather bold to talk at present of having 2,500-kw. 
continuous-current generators, though he did not think that this 
size was Impossible in the future. Continuous-current generators 
driven at turbine speeds were abominations. The eost of build- 
Ings would have to be higher because of the many smaller sets. 
and he made the total cost of the Thury system £21 per kilowatt. 
As to the cost of continuows-current cables, he criticised Mr. 
Highfield's figures, and submitted. some he had worked out 
which showed that for the 7,000-kw. continuous- current scheme 
the cost would be £53 per kilowatt, and for the alternating- 
current £54 per kilowatt. He failed to sce the advantage of 
substituting another system for the three-phase system when it. 
was not any cheaper. 

Mr. J. T. InwrN referred to the Victoria Falls scheme, and 
said that the cost of the line formed such a large proportion of 
the total cost that direct current came out much cheaper and 
more efticient than alternating current. The losses in the 
continuous - current line were of small importance, because 
generation was by water power. With regard to losses in the 
motor, where the motor was designed to run on a constant- 
voltage system these losses in the armature were maximum 
only when the load was maximum. The C? R losses were 
important, as in a house-to-house transmission system. as 
mentioned by Mr. Hightield, the iron losses taking place in the 
transformers were objectionable. Another disadvantage wis 
that in a continuous-current machine the maximum torque was 
limited. Where the machine was subject to big fluctuations, 
the motors had to be designed for maximum torque. A system 
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ef mains laid partly overhead and коа е was 
unsatisfactory, for a storm or a breakdown in the overhead 
mans might cause two or three. times the normal voltage. The 
инета cables would act as condensers during a sudden 
bresk in the circuit. 

Mr. R. А. DiwnanN considered the Thury system quite safe 
fer long-distance transmission, and was specially adaptable to 
water-power schemes, Cases of long-distance transmission with 
Seam as motive power were very rare. Supposing such a case 
te exist, one of the features of the system would be that of 
constant torque, which meant that the engine would work at all 
kada under the best economical conditions. That would show 
itself in the coal consumption, but, on the other hand, the 

К losses would nullify the advantage. With the engines 
working so economically at light loads it would not be necessary 
to have ко many generating units as in parallel working, there- 
fore the maintenance of the plant and the cost of buildings, 
besides staff expenses and capital outlay, would be kept down. 
For large schemes involving many distributing points, the 
ordinary parallel system with static transformers was the best. 
The Thury system seemed to be well adapted for connecting four 
er five industrial centres, any one of which was not large enough 
le economically maintain a station of its own. 

Мг. .J. 8. Peer said the paper showed the possibilities 
rather than the probabilities. of. direct-current transmission. 
He admitted that with direct current there were no capacity 
theultes or other troubles, but he did not think we 
had yet reached the limits of alternating-eurrent trans- 
asson., Manufacturers were willing to produce insulators 
apable of withstanding higher pressures. than were now 
being used, and transformers would be made for any voltage 
demanded. If we had reached. the limits of inductance and 
capacity with normal frequencies, he saw no reason why we 
should not adopt frequencies of 10 to 15 cycles. He enumerated 
wany drawbacks to the direct-current system, such as the dith- 
culty of insulating the machines from the insulating floor and 
fran the prime mover, also to the danger to the operator. The 
енем objection. to the system was the commutator, which 
would always present ditticulties in spite of the introduction of 
forced commutation and other improvements. 

Мг. L. ANprews said the chief point was whether the three- 
wire system could be applied to this. It was important to 
knew whether the trouble of osmotic attraction was really 
-«rious, and he thought that it was so, even on low-tension 
systems. He could not say whether the trouble was due to 


static effect, but he did think it ought to be further 
inquired into. With regard to the 3,000-volt continuous- 
current cables. employed. by Mr. Bailey, were they lead- 


covered and single or multiple core? It seemed to him that 
the reason why tlywheels were necessary was to do away with 
sumonys between the generators. As to the proportion of the 
cost of ducts to the cost of cables, he thought Mr. Highfield 
pisced this rather high. He vonsidered that a total cost of 
ts. per vard for trench work in open country roads was 
quite ample. The simplicity of the Thury system was very 
noticeable, but he seemed to think there were numbers of 
nutomatic devices used. 

Mr. ALEXANDER RUSSELL confirmed Mr. Highfield's conclu- 
son that cables. break down more readily with alternating 
current than with direct current. This was due to the insulating 
dielectrics not being isotropic, and the potential differences 
across the layers not being in phase. He had worked out the 
ratio, Which agreed with Mr. Hightield’s figure. 

Mr. J. Н. HicurrELp, in his reply, dealt first with the ditti- 
culties in connection with the phenomenon of osmosis. He was 
working with Dr. Hopkinson at King's College when the latter 
was investigating the phenomenon, and the conclusion come to 
was that when there was a conducting path from pole to pole 
the moisture got transferred under certain forces, but where 
there was no such path trouble with osmosis did not occur. 
His own experience was that osmosis occurred in the joint- 
boxes. As to M. Thury's tests, Mr. Highfield said he could 
only vive a few sample tests, but he had intended to show that 
M. Thury had come to the general conclusion that the sparking 
effects with direct current was 24 times that with alternating 
currents. With regard to the question of carrying direct current 
in underground cable systems, he said this was now being done, 
the last six miles on the Montiero-Lyon line being laid under- 
geound. On the St. Maurice-Lausanne scheme a great many 
ditheulties were experienced through trees and snow falling 
on the line, and there was a talk of putting the whole of that 
line underground. The whole object of the paper was to 
shew that direct current gave us the means of going long 
distances underground, which we could not possibly get t with 
three-phase. With regard to constant losses, he said he had 
lately cleared out a large part of the house transformer system, 
and had put in its place an ordinary low-tension systein. With 
the house transformer system he had to produce 175 units in 
every 100 sold, yet when the losses were down to about 10 
cent. at full load the saving in coal was very small. The series 
system could be run at ап overload, and the etticiency of the 
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line might be improved by having all the sub-stations under one 
control. As to the costs given in the paper, he had great difli- 
culties in getting figures, as there was no law as to what a 
British manufacturer should. charge for his plant. He had, 
therefore, taken the prices at which they might expect to buy 
plant in two or three years! time. As to the difficulties men- 
tioned by Mr. Peck, he had no doubt. that M. Thury would 
suceessfully overcome these. 

A vote of thanks to Mr. Hightield terminated the discussion. 


The following were among the communications sent їп: 


Signor Gvipo SEMENZA, in a letter to Mr. W. M. Mordey, 
gives some of his views on direct-current transmissions, which 
Mr. Mordey communicated to the meeting. The principal 
advantages which he claims direct current has for long-distance 
transinission are : (a) simplicity of lines, as there is no necessity 
or reason to use more than four wires for a transmission (only 
two wires do not secure sufficient continuity of working) ; (b) 
probability of insulation in very high tension, as wires can be 
placed as much apart from one another as one thinks best, while 
with three-phase current wires cannot be placed very far from 
one another on account of self induction. Thus it is possible to 
reach much higher tensions than with three-phase currents. 
He also mentions the possibility of using cables for higher 
tensions in direct-current than in alternating-current. transmise 
sions. As against these advantages, the following drawbacks 
are mentioned: (1) necessity of having small generating units: 
(2) direct-current high-tension generator with all its incon- 
veniences ; (S) necessity of rotary transformers for every 
application. Finally, there are some unknown points to be 
considered—viz., behaviour of such lines under atmospherical 
disturbances ; also under instantaneous variations of current. 
Mr. Semenza believes it is worth while studying the question 
very carefully, especially as the transmission by direct current 
is so much cheaper. 

Mr. A. W. HrEavisipE deals with the question of disturb- 
ances in telephone or telegraph services, which Mr. Highfield 
states were not experienced by M. Thury. Mr. Heaviside says 
such a thing as a steady current from a mechanically- driven 
plant does not exist—there is always a ripple caused by the 
brushes collecting from the moving commutator segments. 
These undulations, however, are slight as compared with those 
from alternating plant. But when sensitive telegraphic recorders 
are used, as, for instance, Lord Kelvin's siphon recorder, or 
the Danish modification of that apparatus—called a undulator— 
they respond to most of the vagrant electrical impulses in the 
environments of their circuits. He gives an instance of 
the means which were taken for measuring the voltage and 
current either from earth leakages or parallel induction, on the 
introduction of the electric tramways in Newcastle and Gateshead 
some years ago. In one case, leakage currents into a very short 
telegraph circuit varied from 0 to 400 milliamperes with a voltage 
from 0 to 6:5 volts. In the Newcastle case, the practical result 
of the interference was such that it has been necessary to double 
the wiring of an important telegraph circuit that was carried on 
poles for a few miles parallel with the railway on an adjoining 
road. Of the merits and simplicity of a direct-current high- 
potential sequence system advocated by Mr. Highfield, there can 
]t is quite evident that telegraph and telephone circuits are, 
and will be, interfered with, and he expresses the opinion that 
at the present time telegraph engineers and linemen in some 
cases suffer for the sins of others when blamed for imperfect 
maintenance of their line. 


PERSONAL. 


Mr. Joseph Adanison, of Hyde, has been appointed president of the 
Manchester Association of Engineers for the coming year. 


Mr. D. C. Redfearn, of Manchester, has been appointed. electrical 
mains assistant at Dewsbury, in place of Mr. H. H. Jowers, resigned. 


The Academy of Sciences of Copenhagen has appointed Prof. Sir 


James Dewar, of Cambridge, as corresponding member of the 
institution. 
Mr. H. H. Blakey, of the Guildford Electricity Supply Co., has 


been appointed meter inspector to the Burnley Corporation electricity 
department. 

Mr. Northcote has been appointed hon. organiser to the Electrical 
Contractors" Association. We are informed that the registered address 
of the association will be at 2, Queen Anne's-gate, Westminster, S.W.. 

dating from May 1, 1907. 

The stat of the Croydon electricity works entertained the chief 
engineer. Mr. A. C. Cranib, to dinner last week. The chair was 
o^eupied by the chief assistant engineer, Mr. J. W. Burr. After the 
usual toasts the evening was taken up by a smoking concert, con- 
tributed to by the members of the stat. During an interval Mr. 
Burr, on behalf of the staff, presented Mr. Cramb with a case of 
pipes, and, in asking him to accept the same, referred to the high 
esteem and regard in which he was held by every member of the stall. 
Mr. Cramb suitably responded, 
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TRAMWAYS—ENGLAND AND WALES. 


Figures can be made to prove anything, hence we do not 
intend to attempt rigid comparisons in those figures relating 
to companies and municipalities and their tramway under- 
takings. Broad generalisations, however, may be obtained 
which will assist in the discussion of the subject, provided 
those who discuss are capable of making due allowance for 
existing conditions. The absurdities attempted by con- 
troversialists in comparing two undertakings where the 
conditions largely differ are well known to experts, but, 
unfortunately, valueless conclusions so derived are spread 
broadcast through the length and breadth of the land bv 
lay papers as ignorant of what they are saying as are 
the controversialists themselves. When, however, statistics 
are given of a large number of cases and averages 
taken, some beneficial information can be obtained 
therefrom, although, as we say, the results cannot 
properly be applied to individual cases. The ‘“Central- 
Station Directory " gives a vast amount of informa- 
tion, but as we collected that information, we prefer 
to direct attention to the figures for England and 
Wales as given by the “ Municipal Year-Book " compiled 
from the Board of Trade returns. The figures given do 
not quite correspond, as the companies’ year end with 
Dec. 31 while the municipal year ends with March 31. 
The latest figures are what may be termed the 1905 
figures, belated, it may be said, but for our purpose 
sufficient. Take the question of capital first. The munici- 
palities have had a total of £30,533,309, but have got rid 
of about 4} millions of this, the amount of outlay being 
given now as £25,933,253. Putin another way, the gross 
increase for the year was £3,010,266, while the net 
increase was only £1,350,940. Evidently the balance 
represents the annual repayment of capital. It is 
singular to note that just the contrary action goes on 
with the companies, the nominal total being given as 
£16,785,251, the actual as £20,901,239—the latter about 
four millions more than the former. Probably the excess 
is due to the issue of debentures or borrowing from the 
banks. The cost per mile of the municipal work is £23,770, 
of the company work £29,734. The fashionable craze in 
many discussions 1s to compare the organisations, each side 
holding the other to have the worse. We have always held 
that there was not and there could not be an atom of proof 
of any value for either side. The averaged results due to 
management go to show that Jack is as good as his master. 
The working expenses show something about management, 
and while the ratio of expenses to income, averaged over 
113 municipalities, is 63°89, averaged over 102 companies it 
is 68:49; but this difference may easily be accounted for, 
seeing that on the whole the companies may have to manage 
systems of a slightly worse character as regard expense 
of working than the municipalities. Naturally the latter 
run as little risk as possible, while the former have to take 
more risk or take nothing. Thus we should assume that. 
one set of managers is equal in energy, ability, and powers 
of organisation to the other set. Proportionally to miles 
open the municipalities run a slightly greater car mileage, 
they get a slightly greater net revenue per car mile 
(5:864. as against 3:26d.) and they earn this extra car 
mile revenue at a less cost per passenger—1-08d. in the 
case of the municipalities, as against 1'21d. in the case of 
the companies. Another way of showing the returns is by 
saying the municipalities obtain £1,908 net revenue per 
track mile while the companies get only £1,304. Tf all 
things were equal, these figures would speak very favourably 
for municipal working, as they show a larger bulk return 
at a less cost per passenger—that is, every individual 


traveller seems to benefit. Finally, it is stated that the 
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equivalent return for capital in the case of municipalities 
is 61 per cent., as against 44 per cent. for the companies. 
The moral of all is that, no matter how the question is 
viewed, there is absolutely no case of any kind against 
municipal working. 


MANUFACTURERS' COMPETITION. 


The Englishman’s right to grumble is proverbial, and 
the manufacturer of electrical apparatus has every reason 
ut the present time to exercise this prerogative. In spite 
of the rise in the price of the raw materials used, the 
contract rates for electrical machinery keep very slightly, 
if anything, above those which held before the rise. In 
fact, the competition is so keen that profits are reduced to 
or beyond the vanishing point. At the risk of repeating 
what is common knowledge, we propose to discuss one 
or two points in this competition which are likely to do 
permanent injury to the industry. The first question is 
that of quality. In order to secure а share of the orders 
available costs have to be kept down, and there is bound 
to be a revision of designs in order that the materials 
required may be kept down to the lowest point possible. 
This may well lead to lower factors of safety being adopted, 
which will shorten the life and lower the value of the 
apparatus in question. The general safeguard to those 
manufacturers who refuse to cut the quality of their goods 
is that their competitors who do are bound in the long run 
to lose reputation and, perhaps, their right to exist ав well. 
Another feature in the competition which concerns the 
financial side of the manufacturer's business is the long 
period for which guarantees are now asked for and 
given. Quite a number of responsible firms, in order to 
secure work, guarantee their motors, for example, for a 
period of three years. They have absolutely no control 
over the working of these motors, and may be called upon 
to repair defects which are really due to inefficient main- 
tenance and not to any fault in construction. Where the 
damage done is extensive it is almost impossible to deter- 
mine what commenced the breakdown, and the manufac- 
turer giving such guarantees undertakes a risk for which 
no corresponding advantage is given in the contract. 
Frequently purchasers of electrical apparatus seek to 
still further bind the manufacturer by spreading the 
payments over a period of years. It is much to be 
regretted that the terms of payment given in the 
model general conditions of the Institution of Electrical 
Engineers are not rigidly adhered to by all firms. It is 
absurd for manufacturers to finance the users of their 
apparatus, as they too frequently do, under guarantees and 
extended payments referred to above. The terms in the 
above conditions allowed of the retention of 10 per cent. 
of the contract sum for a period sufficient to prove the 
existence of any faults in manufacture. The very fact 
that this period was agreed upon after consultation between 
the leading consulting engineers and manufacturers is a 
proof of its sufficiency, and we trust that in this respect 
undue competition will cease. 


CORRESPONDENCE. 


' One man's word із no man's word, 
Justice needs that both be heard.” 


LIGHTING TESTS. 


Sik, In vour issue of April 5 an article appears, headed 
“ Lighting Tests,” in which you speak of “False comparisons 
which are really best left to be answered by their own 
absurdity —“ the exaggerated importance of inspired 
oracles” — “ that statements which do not convey the actual 
truth are apt to create erroneous impressions." 
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You further mention certain startling details ак to light- 
ing tests carried out at these works, adding later on “ that 
no test worthy of the name was taken, inagmuch as the 
electricity department have no record of the respective 
hours of burning.” 

A proper test was, however, taken, and the reason for 
making same was because the representatives of both gas 
and electricity held that each was cheaper; во we had to 
find out for ourselves 

With regard to your statements quoted above, we desire 
to inform you that each meter and its two lamps were 
specially fixed for the test, and the reading in each case 
was taken by a representative of the respective concerns, 
afterwards being checked by ourselves. The writer has 
the readings in his possession, and he could show them to 
anyone who wishes to know whether the result of the test 
ig true or not. 

You speak in your article of having made inquiries, but 
we cannot trace that any have been made at these works. 
Surely they should have been made here, since the tests 
were made here. 

We should like to say that the price per unit was taken 
at 34d., and not at 5d., as you state. The actual consump- 
tion for the 60 hours in each case being : 

1,200ft. of gas at 2s. 6d. per 1,000 ............... Zs. 
49 units of electricity at bid. per unit 14х. 33d. 

If you take the electricity at 1d. per unit, the saving in 
favour of gas is still more than 25 per cent. 

There is much more which could be said on the subject, 
but we only desire to correct your inaccuracies. 

The writer of this letter was quite in favour of electric 
lighting until he knew the cost. – Yours, etc., 

THE SUNBEAM MoroncAR COMPANY, LIMITED. 
(Thomas Curoton, Managing Director.) 


6555 ое о 


[We are pleased to receive the above letter, which gives 
more figures, but does not alter our opinion as to the value 
of the so-called trials. In the first place, two arc lamps of 
500 nominal candle-power were run against two gas lamps 
of 300 nominal candle-power. If these nominal figures 
could be relied on, the relative costs for light would not be 
Is. for gas and 14s. 33d. for electricity, but 3s. for gas and 
8s. 64d. for electricity at the prices mentioned. If elec- 
tricity were charged at 1d. per unit, as would have been 
the case, the comparison on this basis of equal nominal 
candle-power becomes 3s. for gas and 2s. 54d. for elec- 
tricity. The figures are quite valueless without photo- 
metric tests of the actual candle-power obtained from the 
rival sources of light. —Ep., E. E. 
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THE OVERHEAD EQUIPMENT OF ELECTRIC 
TRAMWAYS.* 


BY T. C. THORN. 


The use of overhead wires for the transmission of electric 
energy to motors on a tramcar was first introduced about 
1883, and tramways were operated by this method both in 
the United States and Germany. The wires were sup- 
ported on J-shaped hangers, and the trolley wheel or 
wheels ran on top of the wires. In some cases one wire 
was used, with a rail return; and in others two wires a 
few inches apart, upon which ran a small trolley, usually 
with four wheels. The current in all cases was conveyed 
to the car by a flexible cable, which pulled the trolley 
along the wires. The standards carrying the wires were 
originally of wood, and the span-wire system was generally 
used In 1889 steel standards were introduced, making 
secondary insulation necessary. This was effected by 
means of a hardwood plug about 15in. long driven into 
the top of the standard, and provided with a cast-iron cap 
to shed the rain. This style of secondary insulation was 
used for some years until superseded by the present style 
of an iron pole strap holding a strain insulator. 

In setting out work it is first necessary to determine 
whether side-bracket, centre-pole, or span-wire construction 
is to be used. If no objections are raised, all three should 
be made use of. The Board of Trade does not like side 


* Paper read before the Dick- herr Engineering Society. 
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brackets to be longer than 18ft, but sometimes arms of 
20ft., or even 22ft., are uscd. Centre poles are specially 
applicable to wide thoroughfares The Board of Trade 
requires a minimum clearance of 15in. between the face of 
the pole and the side of the car; therefore, allowing 
1ft. 6in. for the thickness of the pole base, the distance 
between the centres of the two tracks must be 4ft plus tho 
width of one car. Span-wire construction has the advan- 
tage of being practicable for all widths of road, and of 
giving the smoothest running, but is slightly more expen- 
sive and unsightly than the other methods. In setting out 
work, it is usual to start with junctions, curves, and 
termini, and then to space out the lengths between them. 
The distance between two poles must not, by Board of 
Trade regulations, exceed 40 yards, and it is usual to allow 
50 spans to the mile. 

When sufficient positions have been marked out the 
excavating gang can start work. Some engineers like one 
gang to both dig holes and erect poles; others prefer 
separate gangs. ‘The second method is much quicker, but 
necessitates having a very strong excavating gang. In the 
excavating gang the men work in pairs. lach pair will 
usually dig an average sized hole, which is 2ft. wide by 
6ft. 4in. deep, in two hours, providing there are no 
obstacles, such as gas or water pipes. If such obstacles 
occur, fresh holes are excavated, so as to clear them. 
While the holes are being dug, the poles, bases, cement, 
ballast, water, and paving stones are laid out by each hole, 
the carts removing the excavated earth on their return 
journeys. When each pair of men has got out two holes, 
the gang starts to erect the standards. In this case it is 
assumed that one gang is doing both erecting and excavating. 
A paving stone is first lowered tothe bottom of the hole to 
keep the pole from sinking. The pole and base are lashed 
together, and a slide consisting of a plank some 4in. thick, 
having one surface hollowed out with strips of iron fastened 
along it, is lowered into the hole, the butt of the pole is 
then rested against this slide, and the pole itself raised by 
means of wooden poles topped with an iron fork. Some- 
times the poles are lifted and lowered into the holes by 
means of a derrick attached to the back of a heavy tower 
wagon. The pole, when in position, is held at the required 
angle, and the slide having been removed, the hole is filled 
in with concrete, which 18 well rammed down and left 
slightly conical at the top. In this way 110r 12 poles may 
be planted in one day by a gang of 15 men. 

The required rake of the poles depends on the strain 
they will have to bear, and should be such that the strain 
will pull them up apparently straight, and not greater than 
the diameter of the pole at its base. If it should become 
necessary to increase this rake, a heavier pole should be 
used. Оп hills it is better to increase the size of the poles 
than the number, at the same time giving them a rake 
towards the top of the hills to meet the tendency of the 
trolley wire to slip down. А standard pole consists of 
three sections of lap-welded or solid-drawn steel tubing, of 
which the top portion is 7ft. 6in., the middle one 9ft. 6in., 
and the bottom ono 17ft. in length. The base and final 
are made of cast iron When the po'es have been erected 
. for some two or three miles, the tower-wagon gang, con- 
sisting of a wireman and three or four labourers, can start 
to dress the poles. Collars are first lowered into position 
over the joints between the sections of the pole. The 
bracket arm is lifted to the required position, which is usually 
22ft. 6in. above the rail level, and clamped on. The flexible 
suspension hangers and the secondary insulators are fixed to 
the arm. Then the wrought-iron scroll work is clamped on ; 
and, lastly, the final is dropped into the top of the pole, 
and preferably fixed by a grub screw. For straight line 
work span-wire brackets are erected in much the same 
manner. The two brackets are connected by a length of 
T/ steel cable, which is insulated from them by a Brooklyn 
strain insulator at each end, and the straight line hangers are 
sprung on by means of a special tool. On curves the 
double pull-offs are first attached to the wire, and then 
the span is pulled up from both ends by means of Post 
Office vices and the hangers plumbed for their correct 
positions, which are slightly on the outside of the centres 
of the tracks. When these positions are reached, the ends 
of the span wire are made off into the Brooklyn bolts, 
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When some two or threo miles of poles have been 
dressed anchorages are run from the terminal po.es, and 
the line is ready for tho trolley wire. A drum of trolley 
wire is mounted on a reel wagon, which consists of an 
ordinary trolley upon which a pair of trestles are fastened. 
The end of the trolley wire is passed over the tower 
wagon and made fast to one of the anchorages. The 
wagons ure now started slowly, and a moderate tension 
kept on tho trolley wire as it is paid out. The tower 
wagon keeps about 50 or 60 yards behind the reel 
wagon, and as it comes below each bracket arm and 
span wire both wagons are stopped, and the trolley wire 
is bound up with short lengths of wire. About every 
quarter mile a “come-along” clamp is fastened to the 
trolley wire, and a temporary anchorage is run to the next 
pole. The trolley wire is pulled up roughly into position 
and the reeling out is continued. It is advisable to send a 
linesman ahead with ladders to prepare these temporary 
anchorages, so that the reel and tower wagons are not 
delayed. The trolley wire should always be anchored on 
both sides of a sharp curve; and care must be taken to 
leave plenty of slack in the wire, as it is easy to work the 
slack forward as the sweating up proceeds, but it is very 
hard to work it back. When all the wire has been run off 
the drum, the end is anchored. A new drum is mounted, 
and a start made with the second wire at the original 
starting place, and the reeling out proceeds in a similar 
manner until as much wire is run out as is possible. Unless 
these are some special traffic difficulties to deal with, or an 
exceptional number of curves to anchor, a mile of trolley 
wire should be run out in three hours. The trolley wire 
being pulled up to the right tension, the next step is to put 
on the ears and insulators. 

The soldered-on ear is now practically universal, and the 
sweating on is done as follows. The exact position of tte 
ear is marked on the trolley wire, and that portion of the 
wire is well tinned. The ear is held in position and 
the flanges are hammered over. The wire and ear are 
heated with a large soldering iron, and the solder is run in 
so as to completely fill the groove. The flanges of tbe ear 
are then smoothed up. In doing this, great care must be 
taken not to file the trolley wire, as in hard-drawn copper 
the strength lies chiefly in the outer skin, and a shallow 
serateh seriously weakens the wire. Instead of using a 
soldering iron, some engineers prefer a metal pot and lade. 
This method is the better, as it is not so likely to burn 
through the wire. The ear now being finished, the insu- 
lating bolt is slipped through the hanger and screwed into 
the ear, and the cap of the hanger screwed on. А gang 
consisting of a driver, foreman, two wiremen, and two or 
three labourers should sweat in about a mile of straight 
single track per day. 

The trolley wire is divided up by section insulators into 
half-mile lengths to comply with Board of Trade regula- 
tions, so that it has to be fed at least once in each section. 
This is done by means of cables run from the power station 
and brought to feeder pillars. There are three general 
general methods of laying these cables : (1) armouring ; (2) 
drawing into ducts ; (3) laying solid. 

1. Armouring.—This consists of wrapping two layers of 
steel tape tin thick with opposite lays round the cable. 
This armouring is protected from rust by a jute wrapping 
saturated in a waterproof compound. Armoured cable 18 
laid direct in the earth usually about 2ft. deer. 

2. Drawing into Ducts.—The ducts are about 3in. in 
diameter, sometimes round and sometimes square, and are 
usually made of carthenware. They are supplied in lengths 
of 18in. to 3ft. Earthenware ducts should be embedded in 
concrete at least 2in. thick. One great disadvantage of the 
drawn-in system is the liability of gas to collect in the 
ducts and cause an explosion, though this can be guarded 
against to a great extent by a system of ventilation : 
further, a row of bricks has to be laid over the ducts to 
draw the attention of future excavators. 

3. Solid System.—In this the cables arc laid, either single 
or in groups, iu a shallow trough, which is filled up with 
bitumen and the top covered with bricks. The troughs are 
made, as a rule, of creosoted wood, but cast iron, earthen- 
ware, and asphalt have been used. "The disadvantage of 
this system is that the cables have to be raised from the 
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bottom of the trough by bridge pieces, as the bitumen will 
not support the weight of the cable. 

When the armoured cable or the solid system is used, it 
is much better to lay the cables under the footpath, on 
account of their greater accessibility. Under the Board of 
Trade regulations a small wire is run from the power 
station to the end of each route, for the purpose of 
measuring the fall of potential in the rail return. These 
rails are either laid with the feeders or slung overhead 
with the telephone wires, if there are any. From the 
feeder pillars leads are run to either section insulators or 
feeding ears, which are ordinary ears with lugs fitted to 
them. Ifthe line is fed hy feeding ears, leads have to be 
run from both sides of the section insulators, down the 
pole, and joined through a switch. Wherever telephone or 
telegraph wires cross the trolley wires, or even run along- 
side of them, guard wires have to he erected in such a 
position that the telephone wiro, if it falls, cannot touch the 
trolley wire. Guard wire must be earthed at least once in 
every five spans. It has now become usual to have a 
private telephone running between the termini, with 
tappings taken to the power station, sub-stations, and 
feeder pillars. 

————— 


DUTCH CANDELABRA. 


The modern electric candelabra has usually nothing to 
recommend it. It is frequently inartistic, and is too often 
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used to light in an unaatisfactory way rooms where other 
type of fittings would be more appropriate. This is not 
the case in the excellent collection of Dutch types which 


the General Electric Company have prepared. "These arc 
modelled after old Dutch and Flemish work which was 
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designed by real artists for lighting when candles were 
the standard illuminants. Hence to use theso types with 
electric candles does not affect the eye, and the results in 
certain old buildings cannot be improved upon. The 
very fact that these types have been in demand for 
such a long period of years, first for candles, then with 
gas and now with electric light, shows that artistic merit 
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is independent both of time and type of illuminant. А 
special list of these fittings has just been issued by the 
company, from which the two illustrations herewith are 
taken. In looking through the same, one is impressed by 
the fact that with one exception only has any liberty been 
taken with the old designs. All are candelabra with this 
one exception, which is so designed that the metallic- 
filament lamp сап be used in a vertical position. 
This list, with its copious illustrations to scale, 
conveys a good idea of the range of fittings, but a 
visit to the showrooms of the General Electric Company 
at 67, Queen Victoria street will more than repay anyone 
interested in the same. ‘The standard finishes in which 
the designs can be obtained are polished, antique, or 
sanded-finish brass, and for extra payment the fittings 
can be obtained in oxidised copper or silver, silver 
plate or real gilt. The standard fittings are stocked, and 
where special types are needed prompt deliveries can be 
guaranteed. 


— 


RADIO-TELE GRAPHIC COMMITTEE. 


The Select Committee of the House of Commons appointed to 
consider the radio-telegraphic convention signed at Berlin last 
year. resumed its sittings on Tuesday after the Easter recess. 
Sir John Dickson Poynder presided. 

Lieutenant Lortne, one of the British delegates to the Berlin 
conference, gave evidence on behalf of the Board of Admiralty 
in reference to the probable effect of the convention on wireless 
trattic in the neighbourhood of the United Kingdom. He said 
that the number of stations and the amount of signalling done 
had largely increased in the last 12 months. The range of 
stations had also increased, while the efficient prevention of 
interference was every day becoming more practicable. Гаек 
of organisation was the present difficulty. There was much 
interference with messages by the working of other stations, 
which might be avoided were there any machinery for general 
regulations of tratie. An all-British monopoly of wireless 
telegraphy was absolutely impossible, and, even if possible, 
would be open to objection. From a technical and 
practical point of view, therefore, he considered an inter- 
national agreement to be desirable, if not imperative. This was 
the most favourable moment for the agreement, because most 
of the wireless telegraphy stations in the United Kingdom and 
Europe were now in the hands of the Marconi Associated Com- 
panies, which were controlled by the British company. He 
thought the Marconi Company would be well advised to 
abandon its hostility to the principle of intercommunication. 
There were other systems at least as good, technically, and 
standing out of the convention would mean inviting keener 
foreign competition, & wireless war would be set up. There 
were enough wireless telegraphy stations on our shores already, 
and no more need be erected in the Channel unless the Marconi 
Company refused intereonmimunication, 

Mr. G. №. JonNsow, a principal clerk in the Colonial Ottico, 
also gaye evidence. He said that all the Colonial Governments 
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had complete control over wireless telegraphy in their territories. 
Correspondence had been passed between the home Government 
and the Colonies in reference to the convention. Some Colonies 
had no observations to offer, but the others unanimously 
approved the convention. He thought the convention entirely 
satisfactory from the Colonial point of view. It would encourage 
the establishment of wireless telegraphy stations in British 
Colonies. 
The committee adjourned. 


FORTHCOMING EVENTS. 


FRIDAY, Арки, 12. 

Institution of Mechanical Engineers.—At 8 pus at Storey's- 

gate, S. W., discussion on Petrol Motor Omnibuses.” 
SATURDAY, APRIL 13. 

Royal Institution of Great Britain.—At 5 p.m., ''Studies in 

Magnetism,” by Prof. 8. P. Thompson. (Lecture I.) 
TvE4sDAY, Arkin 16. 

Institution of Civil Engineers.—At 8 p.m., ‘The Pyrmont 
Bridge, by Mr. P. Allan ; ‘‘Swingbridge over the River Avon 
at Bristol," by Mr. W. H. B. Savile. 

WEDNESDAY, Arni 17. 

Institution of Civil Engineers.—^"tudents! visit to the works of 
the British Oxygen Co., Elverton-street, Westminster, S.W. 
Institution of Electrical Engineers (Students' Section). — At 
7.50 p.m, at 92, Victoria-street, ‘‘The Use of Magnetic 

Separators,” by Mr. T. H. West. 

Royal Meteorological Society.— At 7.50 p.m., at Institution of 
Civil Engineers, Great George-street, ‘* Phenomenal Rainfall in 
Suva, Fiji, Aug. 8, 1906," by Mr. R. L. Holmes; ‘‘ Ten:perature 
around the British Islands in relation to the Gulf Stream," by 
Мг. R. Strachan ; ** Weather regarded as a Function of Climate,” 
by Mr. L. C. W. Bonacina. 

Junior Institution of Engineers. At 6.30 p.m., visit to Cassell 
and Co.'s printing works. 

THURSDAY, Арки, 18. 

Institution of Electrical Enginecrs.— At 8 p.m., at the Society of 
Arts, John-street, Adelphi, W.C., ** Flexibles, with Notes on the 
Testing of Rubber," by Mr. A. Schwartz. 

Optical Society.—At 8 p.m., at 20, Hanover-square, W. presidential 
address on Physical and Engineering Uses of the Microscope," 
hy Mr. W. Rosenhain. 

Institution of Civil Engineers (Newcastle-on-Tyne Students). 
At 7.45 p.m., at Neville Hall, Neville-street, ‘А Chat on the 
Mauretania," hy Mr. E. W. de Rusett. 

FRIDAY. APRIL 19. 

Electro-Harmonio Society.—At 8 p.m., at King's Hall, Holborn 

Restaurant, smoking concert. 
SATURDAY, Arii. 20. 
Royal Institution.—At 5 p.m., at Albemarle-street, Piccadilly, 


Studies in Magnetism,” by Prof. S. P. Thompson. (Tyndall 
Lecture II.) 


NEW COMPANIES REGISTERED. 


Vinoit Co., Limited.—Registcred March 26. Capital, £1,530 in 
£1 shares (1,500 preferred ordinary and 30 deferred ordinary). 
Objects: to acquire and work the agency for Great Britain and Ше 
English colonies of all carborundum and electrite products manu- 
factured or sold by the Vienna Carborundum Co., to manufacture and 
deal in machines and appliances for engine building, acetylene gas 
plant and agricultural implement manufacturing, electrical and gas 
engineering, mathematical instrument making, motor and carriage 
l'uilding, saw, scale and weight. and optical glass manufacturing, and 
other purposes, etc. No initial publie issue. 

Grampian Enginering and Motor Co.—Revistered with a 
capital of £5,000 in £1 shares, to acquire and carry on the business 
of John Simpson and Co. Registered office: Causewayside, Stirling. 
No initial public issue. € 

Great Northern Central Railway of Colombia, Limitcd.— 
Registered April 4. Capital, £400,000 in £1 shares. Objects: to 


LEGAL INTELLIGENCE, 


IN RE THE BRITISH ELECTRIC EQUIPMENT CO. 


Mr. Justice Warrington, sitting in the Chancery Division of the 
High Court on Tuesday, had before him the case of in re the British 
Electric Equipment Co. 

Connsel, on behalf of the plaintitf Nicholson, moved for the appoint- 
ment of Mr. Charles Kederick Barton, chartered accountant, as 
receiver and manager of the company. He stated that the plaintiff 
was holder of debentures for £2,000. They were issued on March 25 
of this year, and were a charge upon the whole undertaking of the 
property of the company. The debentures became due after execution 
was levied. Execution had been levied although the sheriff had 
gone out. 

His Lordship appointed the gentleman named by counsel as receiver 
and manager, with liberty to act at once. 


COMPANIES' MEETINGS AND REPORTS. 


JOHNSON AND PHILLIPS. 


The second annual general meeting of Johnson and Phillips was 
held on Monday at Winchester House, Old Broad-street, E.C., Mr. 
Robert W. Blackwell (chairman of the Company) presiding. 

In moving the adoption of the report, the CHAIRMAN mentioned 
that the protit made danaa the past year, less reductions for main- 
tenance, amounted to £33,164. To that amount they had added 
£6.030 brought forward from the balance-sheet of the previous year, 
making an amount of £39,195 available for appropriation. The 
directors had taken £5,500 of that sum for depreciation on buildings, 
plant, and so forth. The remuneration of the directors and auditors 
absorbed a sum of £1,360, and the interest on debenture stock for the 
past year absorbed £8,633, leaving £23,701 available for dividend. 
Out of this amount they proposed to pay a dividend of 7 per cent. 
upon the shares of the Company, and to carry forward to the next 
account a sum of £11,451. He said that the standing of the Company 
had been well maintained under trying circumstances, but in spite of 
the fire they had had at their works in the early part of the year, and 
other disadvantages, they were able to carry forward to the current 
year an amount which „„ guaranteed that the dividend ſor the 
present year would not be less than that for the past year. Two addi- 
tional workshops had been ereeted. Those were now covered in, and 
the erecting and installing of machinery therein would be taken in 
hand very shortly. That those shops had been erected was due to 
the fact that they found that their electrical engincering department 
was unable to cope properly and economically with the large demand 
which had been made upon it during the past year for cable-manufac- 
turing machinery. They hoped that with those two shops, in one of 
which they could place the whole of their cable manufacture, and in 
the other their general machinists’ work, they would be able to doa 
larger amount of trade with a correspondingly larger profit. 

Sir HENRY BENBow seconded the motion, which was carried 
unanimously. 


BRUCE PEEBLES AND CO. 


The fourth ordinary general meeting of this Company was held on 
the 4th inst. at East Pilton. The report shows that the net trading profit: 
for 1906, after providing for depreciation and all necessary charges in 
connection with the management of the business, amounts to £45,993. 
Deducting fees, interest on debentures, and income tax, there is a 
balance of £38,543, to which falls to be added £7,271 brought forward. 
After providing for the preference dividend and placing £3,834 to the 
preference shareholders' reserve fund, the. directors recommend a 
dividend at the rate of 6 per cent. per annum on the ordinary shares 
in respect of the year ended Dec. 51, 1906, less income tax. It is 
proposed to write otf the balance of expenses in connection with issue 
of shares and debentures in 1905 and the whole of the expenses of the 
issue of shares in 1906, amounting to £7,335, and to transfer to 
general reserve account £12,000, leaving £6,772 to be carried forward 
The preterence shareholders’ special reserve fund will amount to 
£11,556. Тһе general reserve account will amount to £27 000. The 
shares acquired in power and traction companies as part payment of 
certain contracts have been valued by the directors considerably under 
par, and they believe the valuations to be reasonable. It is proposed 


acquire, construct, complete, equip, maintain, prolong, and work | to increase the borrowing powers by £100.000. 


railways and their appurtenances, tramways, telephone and telegraph | 


lines and other means of communication in Colombia or elsewhere. 
No initial public issue. 
x Liens Registered. 


British Electric Equipment Co., Limited.—Issue on March 20 
of £2.000 5 per cent. mortgage debentures, part of series created same 
date, to secure £20,000. Charged on the company's undertaking and 
property, present and future, including uncalled capital. No trustees. 
No previous issue of sime series. 

Melton Mowbray Electric Light Co., Limited.— Lien registered on 
March 28 for £5,000 5 percent. debentures, part of £20 000. Amount 
previously issued, £15.000. Trustees: W. B. Hopkins and F. E. Gripper. 
Secured on the undertaking, plant, machinery, assets, and effects, 
together with certain freeliold land situated in Regent-street, Melton 
Mowbray. 

Appliances and Gencral Enginecring Co., Limited, London, 
E.C.- licen registered March 28 for £2000 5 рег cent. debentures. 
No trustees, Charged on the business and assets, 


The CHAIRMAN, in moving the adoption of the report, said the 
result of the trading for the year, after charging all the working 
expenses and including depreciation on plant and machinery, amounts 
to £45,615, which compares with the figures of £40,285 in the 
previous year and £39,146 in 1904. The increased trading profit is, 
therefore, £5.330 over the previous year. As stated in the report, the 
interim dividend on the preference shares was paid in September, 1904, 
which required £4,275. The directors propose that the balance 
should be disposed of as follows: (1) the payment of the dividend at 
the rate of 6 per cent. per annum on the preference shares for the 
half-year ended Dec. 31, 1906, which, less income tax, will require 
£4,275 ; (2) the placing to the preference shareholders’ special reserve 
fund, as provided by the articles of association, being not less than 
10 per cent. of the net profits, £3,834. 7s. 10d. : (3) the payment of 
a dividend at the rate of 6 per cent. per annum on the ordinary shares 
in respect of the year ended Dec. 31, 1906, less income tax, absorbing 
£7,122. 15s. 7d.; (4) writing off the balance of expenses in con- 
nection with issue of shares and debentures in 1905 and the 
Whole of the expenses of the issue of shares in 1906, £7,330. 
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м. 81.: (5) transferring to general reserve account £12,000 ; 
б varrviny forward £6,772. 78. 8d. The directors do not recommend 
s dividend greater than 6 per cent. per annum, as they deem it advis- 
able to build up the reserves, so that the Company may be in a strong 
peitien to meet competition, and for other contingencies to which a large 
manutacturing and contracting business is subject. The power station 
and transmission lines which the Company erected. in North Wales 
have been in useful operation for the past six months, and everything 
is working smoothly and well. Among some of the other important 
works Which have been carried out by the Company, and are now in 
operation, may be mentioned the Falkirk aud district tramways, the 
Wemvss tran. ways which have already proved so great a success — 
the Sunderland and district. tramways, and the Durham Collieries 
tt ie power station. A laige hydro-electrical station is in course of 
construction by the Company for the municipality of Mussoorie, in 
luia, which is a splendid introduction for the Company for important 
work in that country, and as there are, no doubt, other statious of a 
smiiar nature to be constructed there, the experience already gained by 
tie Company should prove most valuable in thesecuring of this work. The 
Pils which were before Parliament during the year, aud which the Com- 
tuny Was Interested in, have now received dic Royal assent. These 
Has inelude the extension to the Falkirk and district tramways, the 
l'unferiiline tramways, and the Ardrossan, Saltcoats, and Steveuston 
tramways. These works, it is expected, will be started upon this 
var, and should give the Company further remuncrative employment. 
Lie business, ах now established, compares favourably with the largest 
e neeris ol a similar nature iu this country. He moved: That the 
ircetors report, balance-sheet, and profit and loss account, and the 
viditer report, now submitted, be approved; that the interim 
dividend on the preference shares yid on Sept. 30, 1906, be 
approved ; that dividends on the preference and ordinary shares. be 
пем declared in accordance with the directors’ report; and that tlie 
svomrendation contained in that report with reference to the 
dispersal ot the available balance at the credit of the profit and loss 
зони at Dec. 31, 1906, be approved.” 

Mr. Н. MENGALL seconded the resolution, which was then put to 
The meeting and carried unaniriously. 

Evtraenlinary. general meetings of the Company and also of the 
preference shareholders were afterwards held, at which resolutions 
were tnanimonsiy carried —viz., that the amount which the Company 


is authorised to borrow be increased from £100,000 to £200,000. 


WILLANS AND ROBINSON. 


The ordinary general meeting of Willans and Robinson was held on 
Tuesday, Mr. Mark Robinson, chairman of the Company, presiding. 

The CHAIRMAN remarked that necessarily there was one subject 
which eclipsed all others on that occasion : the returning prosperity 
of their Company, and the steps which this forced upou them if they 
were not to torego all the fruits of this prosperity and reserve them 
wuely for a comparatively distant future. The last half. year's profit, 
'houzh. unfortunately, beyond the Board's reach, could hardly fail 
te be satisfactory to the shareholders, considering how new were tlie 
1. Justr.s Which had largely taken the place of their old business. 
^e commanding a position in the new turbine industry as that 
wich they had already reached could not have been attained 
һу them if they had not been helped by the old prestige cf 
tt» Company. Their care for the future would be to raise it 
niher sull. The other new departure to which they were 
шуш great attention—the manufacture of the Diesel oil-engine— 
was making saustactory progress, and the directors hoped in 
tae future it would prove a valuable and protitable branch 
of their business, Several of their Diesel engines had been 
nished, and had proved highly successful so far as could be judged at 
prevent, and they looked with some confidence for a great business in 
"es direction. [n regard to Queen's Ferry, they were sorry that the 
rorotiations for sale, which had long been in progress, had not yet 
` me to a settlement ; they were not otf, however. They must, how- 
coer, be prepared to face the undoubted great difference between the 
trarxet value of the works under present conditions and the value 
iow standing in their books. but when they had settled the real 
». ue they were not going to be frightened away from it, even for the 
“але of bringing the business earlier to an end. To many share- 
. „ % . he was afraid, carrying ou even a restricted business at Queen's 
Fry implied only a great annual loss, calculated to swallow up a 
[gn part, it not the whole of the profits at Rugby. Last. half-vear, 
^s ean puonally bad one at Queen's Ferry, the loss was £12,204. 
Dat af the shareholders deducted from this £7,611 the amount of 
toe “depreciation,” which was but a “ book loss and involved 
ne mdluction. of their resources. in money, the loss declined to 
£4,593, If, again, from this they took £2,538, the proportion 
i debenture interest and directors’ salaries quite rightly charged 
+ гані Queen's Ferry, but which, nevertheless, must be paid in 
УЗУ сале, the true loes due to keeping the works open fell to practi- 
"iiy 2.000 for the half-year. As they had lately closed the most 

„решае section of the works they hoped that even this loss might 
- natd. The scheme laid before them was based on an 
' (mediate and drastic writing down of the Queen's Ferry works. 
Duis would strike off at once by far the largest element of their 
tween s Ferry loss, and it seemed a reasonable hope tliat until they 
+ kd sell or let the works altogether it would be £2,000 per half-year 
"s'ber than £12,000, which they should have to set against the Rugby 
рчепу. This, though an unwelcome deduction, was not quite a 
* ushing onc. If they repeated lust half-year's Rugby profit of 
nary £25,000, they might expect to be on the right side of 
420.000 when all deductions were made, and that, as the shareholders 
"Л саву reckon, was consistent with substantial dividends for 
*-rYone, 

At an extraordinary general meeting which followed the share- 


holders, as a combined meeting, unanimously agreed to the resolution 
which carried acceptance of the scheme of reorganisation. 


ANGLO-ARGENTINE TRAMWAYS. 


The ordinary general meeting of the Anglo-Argentine Tramways Co. 
was held in London on the 4th inst., Mr. J. B. Concanon presiding. 

In moving the adoption of the report the CHAIRMAN said the gross 
receipts for the past year amounted to £819,218, and the expenses, 
including the sum of £05,816 added to depreciation renewals funds, 
amounted to £532,597, leaving, together with a balance from 1905 of 
£10.214, an available sum of £296 835. The directors recommended 
the payment ot a tinal dividend of 4s. fer share, free of income tas, 
upon the 320,000 ordinary shares, making, with the interim dividend, 
8 per cent. per annum, and leaving £10,081 to be carried forward, 
Practically the whole of the city system was being worked electrically 
by the middle of September. А detailed comparison with 1905 would 
not be very instructive, for the reason that they were comparing 
electric traction with part ally electrical. The city lines were not 
electritied until the end of September, and, therefore, a comparison as 
regards either receipts or details of expenditure was hardly practicable, 
but the fact remained that they had a gross increase of £98,730, 
while the expenditure increased by £67,725, leaving a net increased 
profit of £51.005. The receipts per mile increased from 157254, in 1905 
to 15:95d. last year. On theother hand, the expenditure per mile run, 
not including the amount set aside for depreciation renewal funds, 
increased frum 763d. to 795d. Referring to the prospects of the 
current 12 months, he stated that the sum necessary to pay 8 per cent. 
on the ordinary shares would require £29,568 more than for 1906, as 
new capital would now rank for dividend. The 5 per cent. bonus con- 
ceded to the employés would cost £5,000 extra, and the price of 
current would probably be £3.000 higher. On the other hand, tlie 
traflics continued to increase, and were likely to do so for the remainder 
of the year, but hardly in the same proportion as they had done during 
the last three months. But for the strike among their drivers and 
conductors this year, the net profits for January and February would 
have shown an advance of about £9,000. On the whole the Board 
considered the outlook for 1907 to be very favourable. With regard 
to the amalgamation of the principal tramway undertakings in Buenos 
Ayres, he said that it was a fact. that a company had been formed in 
Brussels under influential auspices in respect of money, brains, aud 
experience with that object in view. That company and their friends 
were now very large holders of Anglo- Argentine tramways shares, and 
at their request Mr. E. A. Lazarus had been elected to fill the vacancy 
on the Board. Up to the present no proposal had been put before the 
directors by the Brussels company, but some of the principal gentle- 
men interested had had informal conversations with him personally. 
When the Board were approached, as no doubt they would be sooner 
or later, they would carefully consider any offer that might be made. 

Mr. Jons HEATON seconded the resolution, which was unanimously 


adopted. 
WYCOMBE ELECTRIC LIGHT AND POWER. 


The annual meeting of the Wycombe (Borough) Electric Light and 
Power Co. was held lust week, Mr. Alfred Slatter, cliairmian. of the 
Company, presiding. 

The annual report for Dec. 51, 1906, stated that further progress 
had been made by the Company during the year. the connections 
having risen from 40,983 to 46,048. being an increase of 5,065 
соо 8-c.p. lamps. The result of the vear's trading, including 
a balance of £124. 11s. 8d. brought forward from the previous year, 
shows a profit to the credit of the net revenue account of £4,440, and 
after payiug interest on debentures and outstanding accounts, £3,090, 
and a proportion of the cost of exhibition expenses, £96, there remains 
a balance of £1.247. The directors recommend the payment of a 
dividend at the rate of 2 per cent. for the year, which will absorb 
£800, that £200 be placed to the reserve fund for depreciation of 
de and £100 to reserve for bad and doubtful debts, leaving а 

alance of £147 to be carried forward to next year's accounts. 

The CHAIRMAN, in moving the adoption of the report, said tlie 
gross revenue profit amounted to £4,530, against £4 288. The wiring 
account showed an adverse balance, due toa reduction in the prices 
of the stuck held to their present fair value. After provision for 
interest on debenture and a there remained a net available 
balance of £1,237, against £1,919 last vear. This difference was 
explained by the Company having to pay a much larger amount 
for interest on loans due to Messrs. Edmundson's, who did not agree to 
waive any part of such interest as they had done in one or two previous 
years, The directors were encouraged in the hope that with a revival 
of trade and the development of the residential portion of the district 
they would not only be able to maintain their position, but consider- 
ably strengthen it. They might rest assured their directors would do 
everything in their power in the interests of the Company. The directors 
proposed to deal with the available balance at net. revenue by placing 
£200 to depreciation account (which now stood at £1,325", to place to 
reserve for bad debts £100, and to pay 2 per cent. dividend on the 
ordinary shares, carrying forward to next year £147. He was glad to 
say that their engineer and manager, Mr. Brandreth, had been very 
successful in bringing down the cost of the station, and they were 
much indebted to him for that. 

Mr. (RIPPER seconded the resolution, which was unanimously 


carried. 


KIDDERMINSTER ELECTRIC TRACTION. 


The annual meeting of the Kidderminster and District Electric 
Lighting and Traction Co. was held in London on the 4th inst. 

Mr. W. L. MabcEN (chairman) stated that good progress had been 
made during the year, the profit, including the dividend from tlie 
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Kidderminster and Stourport Electric Tramways Co., amounting to 
£4,080. They now had a total of 37,667 lamps connected, and the 
amount of increase during the year was equivalent to 11,218 8-c.p. 
lamps. In order to meet the increased demand it would be necessary 
to install a further generating set before next winter. The slow 
progress of the Company during the first few years of its existence 
was due entirely to the quietness of the carpet industry. Two impor- 
taut factories, however, had now installed electric motors for driving 
their machinery, and others were also adopting it. The tramway 
(гаће had not shown a great improvement during the year, and they 
would have to look to excursionists trom the Black Country for an 
increase in this direction. The Board were studying economy, and he 
himself thought that the present year would show a still further 
improvement. 
The report was adopted. 


RANGOON ELECTRIC TRAMWAY AND SUPPLY. 


The first annual report of the Rangoon Electric Tramway and 
Supply Co. covering the period up to Nov. 30, 1906, in Rangoon, 
and Dec. 31, 1906, in Liverpool, states that the work of construction 
in connection with the supply of energy for public and private light- 
ing and power has progressed very satisfactorily up to date. The 
p mains are now being laid throughout the area covered by the 
icence, and it is hoped to complete the publie lighting, so far under 
contract, before the end of 1907. The generating station is complete, 
and all the machinery is in position. Current is being supplied for 
the portion of the tramway now in operation. The new car sheds are 
complete and are in use. Allowing for the sanctioned alterations in 
the routes in the Kemmendine and Theinbyu districts, and for the 
double track laid (instead of single) in Kemmendine-road, the total to 
be laid is 26 miles. Twenty miles were completed on Feb. 4, 1907. 
The directors are advised that the remaining portion of the track 
cannot be proceeded with on the Monkey Point-road until the 
various authorities concerned have settled the proper alignment 
of the road, nor on the Upper Poozoondoung-road until the new 
bridge over the Theibyu Creek is finished, so that material can be 
taken over it. The first service of electric cars was opened on 
Dee. 15, 1906, between Kenimendine and the Sooratee Bazaar— 
61 miles of track —and has given every satisfaction. The China-street 
and Pagoda route 52 miles of track—was opened to the public on 
Feb. 21, 1907. The directors are advised that the balance of the 
20 miles of completed track will be opened for tratlie about the end 
of April. The premises 76, Merchant-street, Rangoon, have been 
taken un lease, and will be used as the general offices of the Company, 
and as showrooms and workshop in connection with the electrical 
fittings and house-wiring department, and also as a small sub-station. 
A service of steam cars has been maintained where possible throughout 
the year, and the profits from this souree for the 11 months to 
Nov. 30, 1906, after allowing for depreciations, amount to £6,312. 
Deducting the proportion of expenses in England, £177, there is 
available for payment of dividend on preference shares £6,134. This 
has enabled the directors to pay the preference dividend to Dec. 31, 
1906, absorbing £4,559, and to carry forward the balance of 
£1,775. The whole of the debenture interest and the balance of the 
expenses in England, less the amounts received for interest on loans, 
has been debited to capital. 


MERTHYR ELECTRIC TRACTION AND LIGHTING. 


The report of the Merthvr Electric Traction and Lighting Co. for 
the year ended Dec. 51, 1906, states that the gross receipts on the 
light railways for the year amounted to £10,659 and the gross receipts 
on account of electrical supply to £4,782, making, with £68 ind 
receipts, a total of £15,490. After deducting expenses amounting to 
£11,456 (which includes а sum of £2,042 for debenture interest), tlie 
profit for the year amounts to £4,033, to which has to be added the 
amount brought forward from last aecount—namely, £562—making a 
total of £4,586. The directors recommend that there be placed to 
reserve and depreciation fund £1,250, and after paying a dividend of 
4 per cent. on the ordinary shares there remains to be carried. forward 
£436. After allowing for the proportion of administration expenses, 
the electric supply section shows a satisfactory increase of £521 in 
profit. The charges to consumers for electricity were reduced during 
the year, and this, combined with energetic canvassing, has resulted 
in an increase of 35 per cent. in the uun.ber of connections. The 
receipts from the light railways show an increase of £574, aud the 
expenses, after allowing for administration and general expenses, a 
decrease of £1,895, making a total improvement of £2,469 in the 
profit. The passengers carried numbered 1,880,154, compared with 
1,832,437 in 1905. 
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BRITISH ELECTRIC TRANSFORMER. 


The report of the British Electric Transformer Co. for the year 1906, 
to be presented at the meeting to-day, states that the directors regret 
that, while the year's trading shows a satisfactory profit, they think it 
advisable, owing to heavy losses sustained through the failure of 
certain customers to meet their engagements, to recommend that a 
large amount be written off, which will necessitate a loss being carried 
forward to 1907. The directors consider that the business is now 
sounder than it has been in the past, and that the current year will 
show improving results. The accounts show that, after paying all 
manufacturing costs and the expenses of administration, there remains 
a net trading profit of £10,692. Adding the amount brought forward, 
£794, and the reserve fund, £6,000, there ıs an available total of 
£17,486. The Board recommends payment of preference dividend of 
6 per cent, per annum for the six months ended June 30, 1906 (paid 
Aug. 1, 1906), £914. 153. 11d.; the writing off of bad debt, £10,010 ; 
to write down shares received in payment of accounts and depreciation 


of investments, £10,286 ; to write off expenditure on prospective 
business, £275 ; and to carry forward a loss of £3,998. 


OLDHAM, ASHTON, AND HYDE ELECTRIC TRAMW AY. 


The report of the Oldham, Ashton, and Hyde Electric Traniway for 
1906, to be presented at the meeting on the 16th inst., states that the 
total revenue for the year amounts to £31,609 and the expenditure 
(including £1,600 for debenture interest) to £23,791, leaving a profit 
of £7,818 (as compared with £6,285 in the preceding year, which, 
added to £176 brought forward, makes an available balance of £7,994. 
The directors propose that there be placed to depreciation and reserve 
fund (bringing it up to £12,500), £2,000; a dividend at the rate of 
5 per cent. per annum on the cumulative preference shares ; a dividend 
on the ordinary shares at the rate of 7 per cent. per annum for the 
six months ended Dec. 31, 1906, making, with the interim dividend, 
6 per cent. for the year, and that the balance (£494) be carried 
forward. During the year £483 has been expended on capital account, 
and the total capital expenditure to Dec. 31, 1906, amounts to 
£154,405. 


APPOINTMENTS VACANT. 


Papil in supply station. Apply to Box No. J 21, office of this 
paper. See advertisement in last issue. 

Shift Engineer for lighting and tramway central station in the 
North. Salary, £2 per week. Apply to Box No. A 4, office of this 
paper. See advertisement in last issue. 

Assistant їп Electrical Engineering Department, Salford Roval 
Technical Institute. Commencing salary, £150 per annum. Appli- 
cations to Mr. Ogilvie Duthie, director of education, by April 22. See 
advertisement in last issue. 

Tramoar-Shed Foreman, Municipality of East London, South 
Africa, to undertake charge of electrical cars and to generally superin- 
tend work iu the sheds. Salary, £23. 5s. per month. Free passage 
to East London, Applications to Messrs. Dyer and Dyer, 17, Alder- 
maubury, London, E. C., agents for the Municipality, by April 20. 

Mechanio Electrician in the carriage and wagon department of 
the East Indian Railway Company in India. Candidates should have 
served an apprenticeship in a large electrical engineering workshop, 
and must possess a thorough knowledge of railway carriage clectric 
lighting and cooling. Commencing salary, 250 rupees per month. 
Applications to Mr. C. W. Young, secretary, 28-30, Nicholas-lane, 
E.C., by April 17. 

Depot Foreman (Working), Exeter Corporation tramways. 
Salary, £2. 5s. per week. Applications to the Town Clerk by May 2. 
See advertisement. 

Chief Assistant in the switch drawing oflice of an electrical works 
in the Manchester district. Apply to Box D € 5, ollice of this paper. 
See advertisement. 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


Brussels.—Tenders are invited for one 5,000-kw. turbo-alternatur 
for the municipal electricity works. Tenders by April 20. 

Chorlton.—The Guardians invite tenders for the completion of the 
heating scheme at Withington Workhouse. Tenders by April 30. 


Glasgow.— Tenders are invited for a 12 months’ supply of stores to 
the electricity department. Tenders by April 22. See advertisement. 

Portsmouth. —Tenders are invited for the electric lighting of the 
Portsmouth Municipal Institute. Tenders to the Town Clerk by 
April 26. 

Brussels.—Tenders are invited for supplying electrical apparatus 
for the lighting of trains on the State Railways. Particulars from the 
Director, 11, Rue de Louvain. Tenders by April 17, 

Newport.—The Electricity and Tramways Committee invite tenders 
for the purchase of old copper and lead cable ends, brass borings, old 
cast iron, etc. Tenders by April 22. See advertisement iu last issue. 


_Victoria.—Tle Postmaster-General invites tenders for the supply 
of two telephone switchboards for delivery at Melbourne, Tenders 
to the Postinaster-General's Office, 51, Spring-street, Melbourne, by 
May 7. 

Hackney. —The Borough Council invite tenders for engine founda- 
tions, ete., at the electricity works. Particulars from Mr. К. 
Hammond, 64, Victoria-street, S.W. Tenders to the Town Clerk by 
April 18. 

Sheffield.—Tenders are invited for the supply of high-tension 
switchgear for sub-station. Particulars from Mr. G. E. Fedden, 
general manager and engineer, to whom tenders must be sent by 
April 25. 

Islington.—The Lighting Committee invite tenders for the supply 
and erection of a fan 12ft. in diameter, aud a single-phase alternat- 
ing-current motor for driving the same. Tenders by May 8. See 
advertisement. 

Aberdeen. Тһе Corporation invite tenders for the relaying of the 
tramway rails in Albyn-place and Queen’s-road, with the necessary 
concrete and paving works. Tenders to Mr. W. Dyack, burgh 
surveyor, by April 15. 

Stockport.—The Electricity Committee invite tenders for the 
supply of materials for oue year. Particulars from the Borongh 
Electrical Engineer. Tenders to the Chairman of the Electricity 
Committee by April 20. 


һа == — ааа Д. Б. 


Lutoa. —The Corporation invite tenders for the supply of engine and 
Inver house plant. Particulars from the Borough Electrical Engineer, 
м. Магу э-гоаа. Tenders by April 19. 

Weoolwioh. The Borough Council invite offers from electrical con- 
tractors to undertake installation work, including the fixing of motors 
and are lamps, in the parishes of Woolwich and Plumstead. Offers to 
the Town Clerk by April 18. See advertisement. 

Cepenhagen.—Tho Corporation Electricity Department invite 
tenders for four water tube boilers with superheaters and mechanical 
‘tokers. Npecitieation, 30 kronor. Particulars from the Elektrisk 
Station, Gothersgade 30, Copenhagen. Tenders by May 21. 

Handsworth (Staffs).—The Urban District Council invite tenders 
lot the supply, delivery, and erection of the following at their electric 
power statien— Contract No. 18) extension pipework. Particulars 
trom Mr. Н. Ward, clerk, to whom tenders must be sent by April 24. 

supon-Halk—The Electric Lighting Committee invite 
tenders for the supply and laying of high and low tension mains, pilot 
and telephone wires, casings, boxes, etc., required in connection with 
the extensions of the electric lighting mains, during the period ending 
March 51, 1908. Tenders by April 25. Sec advertisement. 

London, 8 W. The London County Courcil invite tenders for the 
supply and delivery of the following rails, which will form the subject 
of two contract» —namely : (1) about 1,850 tons of steel girder track 
miis and fastenings (to be made by the acid process), and (2) about 
600 tons of steel slot rails and conductor tee rails. These rails are 
required in connection with the reconstruction for electrical traction 
of further. portions of the London County Council tramways. Full 
articulars may be had on application at the County Hall. Tenders 
у April 23. 

Australia. —The Postmaster-General invites tenders for the supply 
of the undermentioned approximate quantities of sulphate of copper 
for the use of his department in the several states of the Common- 
wealth, as follows: (a) During the period ending June 30, 1908— 
namely: New South Wales, 55 tons; Victoria, 22 tons; Queensland. 
30 tons; South Australia, 17 tons; Western Australia, 20 tons; and 
Tasmania, two tons—approximately in each case. (b) During the 
period ending June 30, 1910: New South Wales, 165 tons; Victoria, 
66 tous; Queensland, 90 tons: South Australia, 51 tons; Western 
Australia, 60 tous; and Tasmania 12 tons—approximately in each 
ase. The sulphate of copper must consist of clean crystals, free from 
dust. The crystals must pass through a jin. mesh, but not through a 
din. mesh, must contain 25 per cent. of metallic copper, and be free 
trom iron, zinc, or other impurities, In testing, a maximum of 55 of 
1 per cent. sulphate of iron will be allowed for. Tenders must be 
3ccon:panied by a deposit of 5 per cent. of the amount thereof up to 
£1,000, and 25 per cent. on the amount in excess of £1,000. Tender 
forms may be obtained from the offices of the Deputy Postmasters- 
General of the several states, and addressed to the Secretary, Post. 
niaster-General’s Department, 51, Spring-street, Melbourne, up to 


May 31. 
RESULTS OF TENDERS. 


Queensiand.—The following additional tender has been accepted 
for lire and general material: Sachs and Co,, Brisbane, 1,800 No. 1 
insulator carriers, 1s. 9d. each. 


Woolwieh.—The Borough Council have accepted the tender of 
Messrs. C. J. Wilkin and Son, of New Cross, at £42. 10s., for install- 
in, electric bells to the slipper and other baths at Plumstead Baths. 


Dablia.—The Town Council have accepted the tender of the 
General Electric Co. for the supply of a 1,500-kw. turbo-generator 
st turbines by Richardson, Westyarth, and Co.) for the sum of 
£8, 725. 

Nairobi (East Africa).—Messrs. Burstall and Monkhouse, con- 
sulting engineers; Old (Queen-street, Westminster, have placed an 
order with Messrs. Johnson and Phillips for the supply of high-tension 
switchboard, sub-station switchgear, and transformers on behalf of 
the Nairobi Electric Power and Lighting Co. 


South Australia.—The  Postmaster-General has accepted the 
following tenders for the supply of wire to his department: British 
Insulated and Helsby Cables, 10 tons hard-drawn copper wire (10011. 
te the mile), at £127. 16s. 34d. per ton; W. T. Heuley's Telegraph 
Works Co., 10 miles No. 18 insulated copper wire, at £7 per mile. 


Brandon and Byshottles. —The Urban District Council had before 
them at their last meeting the following tenders for erecting poles and 
‘alles for electric lighting at Langley Moor: Fletcher Bros., New- 
castle, £200; Reid, Ferens, and Co., £186. 1s. 2d.: Northern 
Fie trical Engineering Co., £187. 168. 6d., or £184. 2s. if their own 
brackets were used (accepted). 

Plants.—The Mirrlees- Watson Co., of Glasgow, have 
r-ceived orders for condensing plaut for the following works: Red Lion 
Con ent. Works, Northfleet, one set surface-condensing plants, duty 
12,250lb. steam per hour; West Lothian Sheet Steel-Rolling Mills, 
Bathgate, one set, duty 6, 500lb. steam per hour; for Toulouse, three 
«ets, each duty 19,825lb. steam per hour; Croxley Mills, Watford, 
two ats low-level counter-current jet-condensing plant, each duty 
15,0C0lb. steam per hour. 

Battersea.—The following are the successful contractors for the 
current year's supplies to the electricity department: British 
Tnomson-Houston Co., for watt-hour meters and incandescent electric 
lampe; Callenders Cable and Construction Co., for service boxes, 
et: aud cables: Edison and Swan United Electric Light Co., for 
incandescent electric lamps; Electrical Co., for Nernst lamps and 
пеп, etc.; Ferranti, Limited, for ampere-hour electricity meters; 
Fotr and Co. and J. Hudson and Co. (London), for coal; Pryke 
and Palmer, for ironmongery, tools, etc. ; Sloan Electrical Co., for 
carbons for arc lamps, ete.; W. H. Willcox aud Co., for oils and 
enginc-room stores. 
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Erith.—On the recommendation of tho Electric Lighting and 
Tramways Committee, the Urban District Council have accepted the 
following tenders for the supply of stores to the electricity depart- 
ment for the year ending March 31, 1908: F. Bird, raga, waste, and 
sponge cloths; Silvertown Oil Storage Co., oils; F. Bird, packing 
and cones; Middleton Bros., gauge glasses; General Electric Co., 
carbons; British Thonison-llouston Co., meters; Brush Electrical 
Engineering Co., lamps; Callender's Cable and Construction Co., 
cables: 1. Frankenberg and Sons, cables (indiarubber); Callender's 
Cable and Construction Co., bitumen, bitumen tape, and compound ; 
Callender's Construction and Cable Co., joint-boxes; Electric Con- 
struction Co., motors; British Insulated aud Helsby Cables, cut-outs. 


Maidstone.—The following tenders wero submitted to the Council 
for the work of carrying out the extensions from IDgh-street to Loose, 
including permanent way and road widenings (other than compensa- 
tions and purchase of properties), overhead line and equipment, 
underground mains, switchboard, e.ght cars, and buildings: 


Dick, Kerr, and Co. (accepted —————-.·A—·w4ͥ( t £32,459 19 1 
W. Gritfiths and Coo 39.917 9 4 
R. Н. B. Neal, Limited PU“hh eee 38,432 0 0 
J. Ge White ide in Ces Cho ERR E OR 37,401 8 5 
British Insulated and Helsby Cables........................ 35,798 9 10 
W. Underwood and Bro. ....................................... 35,172 14 9 
G- ОРЕВИ daas 8 41,764 · 7 10 


Queensland. —T!ie Postmaster General has accepted the following 
tenders for the supply of telegraph aud telephone instruments, etc. : 


India Rubber, Gutta Percha, and Telegraph Works, үөү 
6 phonopores, £8. 16s. cach ; 12 resistance coils, 1,100 ohms, £2 
158. 6d. ; 12 ditto. 4,050 olinis, £2. 3s. ; 12 detectors, £2. 104. ; 
6 galvanometers, £2. 183.; 12 phonopore carriers, £2. 10e. 3d. ; 20ft. 
ebonite, at per lb., Эз. 10d.; ditto, best, 6s.; 24 needles and spindles 
for galvanometer, 2s. 8d.; 72 dry cells, 2s. 

Lawrence and lanson, Syduey.—24 switches, 12s. each; loz. 
platinum wire, No. 12, £5. 2s.; loz. ditto, No. 14, £6. 2з.; loz. ditto 
sheet, No. 24, £5. 2s.; 500 cords for switchboard, 23. 44. ; 250 ditto, 
28. Id.; 100 ditto, 1s. 4d. ; 144 cords for receivers, 11d. ; 72 cords for 
table sets, 2s. 8d.; 50 curds for split hesd receivers, 1s. 5d.; 200 yards 
flexible cord, 54d.; 1 gross ebonite сагріссез, 18.; 48 mouthpieces, 1s. ; 
24 diaphragms, 1з.; 6lb. copper wire, 2s. 44. ; 3lb. German-silver 
wire, 18s. 

International Electric Co., London. —6 switchboards, 15-line, £11. 
1s. 6d. each; 4 ditto, 100-linc, £48 ; 36 switches, 18s. 6d.; 36 meters, 
Өз. 6d.; 36 chronoscopes, 5s. 6d.; 200 extension bells, 9s. ; 48 trembling 
bells, 3e. d.: 24 buzzers, 2s. 6d.; 50 condensers, 48.; 100 ditto, 
Is. Id.; ІЙ ditto, 33. 3d.; 1,200 cords for receivers, 6d. 

Synchronome Electrical Co. of Australia, Brisbane. —4 synchronome 
clocks, £2 each: 201b. sheet brass, 1s. 6d.; 9lb. ditto, 18. 6d. ; 121b. 
brass wire, 1s. 61.; 9lb. ditto, 1s. 6d. g 

Brisbane Electrical Co., Brisbane.—160 relays, £1. 5s. cach; 6 
rheostats. £8. 10s.; 6 relays, £4. 58. 6d.; 6 transmitters, £2. 178. 6d.; 
100 table telephones, £3. 7s. 9d. ; 100 wall telephones, £3. 18s. 9d. ; 
36 switchbuards, 5-line, £4. 9в. 6d.; 18 ditto, 10-line, £7. 12s. ; 
150 two-way switches, 2s. 3d. ; 100 plugs for metallic circuits, 2s. 3d.; 
72 plugs for single-wire circuits, 1s. 6d. ; 50 apie guy jacks, le. 8d. ; 
6 speaking keys, 3s. 6d. ; 60 microphones, 8s. 6d. ; 450 pairs of pro- 
tectors, 28. 8d. 10 positive plates, Зв. 6d. ; 15 glass cells, 3s. ; 24 
magneto generators, £1. 10s. ; 60 plugs for switchboards, бв. ; 24 
gross sleeves for plugs, 74d.; 1 gross ditto, 7,d.; 72 cords for head 
receivers, 2s. 6!.; 14 gross cord tips, ld. ; 100 diaphragms, 6d. ; 
56 rings for Delville microphones, 7d.; 204. carbon for Delville 
microphones, £1. 118. ; 2oz. carbon granules, 7s. 6d. ; 23. gross 
earpieces, 94d.; 1 gross ebonite rings, 1s.; 1 gross ditto washers, 9d.: 
1) gross n;outhpieces, 9d.; 144 washers, Id.; 350 fuses, 64d.; 
48 heels: ls. 5d.; 72 German-silver springs, 6d.; 6 micro-tele com- 
binations, £1. 5s.; 1 gross screws for shutters, 7s. 6d. per 5; 
2 gross diaphragms, 54. each; 3 gross screws for terminals, 78. 64. | per 
gross: 2 gruss screws for plugs, 7s. 6d.; 2 gross ditto, 7s. 6d.; 2 groes 
ditto, 7s. 6d.; 6 head receivers, 8s. 6d. each; 2 transmitters, £1. 118.; 
24 head receivers, 118. 6d.; 6 induction coils, 5s. 6d.; 36 ditto, 
2s. 6d.: 12 coils for bells, 5s. 61.; 6 ditto, 5s. 6d. ; 6 cradles for table 
telephones, 6s. 9d.; 18 pillars for table telephones, 5s. 6d.; 20 grm. 
wire for fuse tubes, 4s. 6d.; 72 spring hinges, 6d.; 48 covers for key- 
holes, 3d.: 12 rosettes, with terminals, 58. 6d.; 300 heating coils, 
6d.; 100 carbon blocks, ld.; 100 ditto, Id.; 300 mica strips, 58. 6d. 

r 100. 

P Paton and Russell, Syducy.—300 telephone wall sets, £3. 1s. 2d. 
each ; 2,500 fuses in tubes, 3jd.; 144 cords for combinations, 2s.; 
48 diaphragms, 6d.; 30z. carbon granules, 3s. 94.; 2 gross ebonite ear- 
pieces, 10d.; 100 washers, 3s. per gross; 144 ditto, 3s.; 1 gross steel 
springs, £1. 17s. 6d. 

British Insulated and Helsby Cables, Melbourne. —18 keys, 178. 6d. 
each ; 4 condensers, £4. 5s. ; 12 sounders, £1. 10s. ; 24 translators, 
15s. ; 12 ditto, 14s. ; 24 indicators 5s. ; 6 nnnunciators, 9s. ; 2 groes 
terminals, 12s. per gross; 3 gross ditto, 15s. ; 6 gross ditto, 18s. ; 
9 gross ditto, £1. 2s. ; 4 gross brass screws, 3s. 3d. ; 6 gross ditto, 
2з. 9d.; 3 gross ditto, 3s. 6d.; 6 gross ditto, Js.; 3 gross ditto, Зв. 9d. ; 
2 gross iron screws, Js. 9d.; 3 gross ditto, Эз. 5d. : 6 gross brass 
nuts, 5e. 6d.; 12 gross brass washers, 4s. 9d.; 3 gross iron screws, 4s. ; 
12lb. copper wire, 5s. 6d. per lb.; 12lb. ditto, 7s. 3d. ; 6lb. ditto, 
9s. 6d.; 6lb. ditto, 11s. 

Oswald Haes, Sydney. —1 set of 50 small accumulators, £6. 28. 6d. 
each. 

C. A. Bernays, Brisbane. —15 negative plates, 2s. each ; 10 ylass 
covers, 9d. 


Croydon. —We regret to have to state that one of the victims of 
the agčident on the Croydon-Sutton line of the South Metropolitan 
Tramways Co.—an old lady-—has succumbed tu her injuries, 
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BUSINESS NOTES. 


TRACTION. 


Bombay.—The Bombay Municipal Council have approved of and 
adopted a report relating to tramway extensions introduced by a 
special committee. 

Largs.—The Largs Town Council have agreed to ask £60 per mile 
per annum for wayleave for the proposed tramway to Wemyss bay as 
far as the line is inside the burgh. 

Bradford.—The proposal for extending the Bradford tramways 
from Little Horton to Wibsey, recommended by the Tramway Com- 
inittee, was defeated by five votes at a meeting of the Bradford Town 
Council last week. 

Parliamentary Bills.— The Folkestone, Sandgate, and Hythe 
Tramways Bill, the West Riding Tramways Bill, the West Yorkshire 
Traniways Bill, and the London United Tramways Bill have been read 
a second time in the House of Commons. 


Devonport.—An inquest was held last week into the death of an 
old man who was knocked down and killed by one of the Devonport 
and District cars. After a lengthy hearing the jury found that the 
deceased met with his death purely as the result of an accident, and 
they exonerated the driver from all blame. 


Perth. —A preliminary meeting was held last week in connection 
with a proposal to lay an electrical tramway to the top of Kinnoull 
Hill as an attraction to summer visitors and excursion parties. The 
question has been before the publie on severa]. occasions, but on this 
occasion the proposal is receiving inlluential support. 


Erith.—The Borough Council have resolved to make formal appli- 
tations to the London County Council and the Woolwich Borough 
Council respectively for their consent to the construction hy the Erith 
Council of tramways No. 7 and 70% from Wickham-lane to Knee hill, 
Abbey Wood, authorised by the Erith Tramways and Improvement 
Act, 1905. 


Newport. —The Town Council on Tucsday adopted a recommenda- 
tion made by the Electricity and Tramways Committee for providing 
clocks at the tramway termini for recording the times at which cars 
arrived at and departel from the termini, so as to ensure greater 
regularity in the running of the tramcars. Six time clocks are to be 
purchased, at a cost of about £35 each. 

Maidstone.—The Borough Council have accepted the tender of 
Messrs. Dick, Kerr, and Co., who built the first line of tramways in 
Maidstone, for carrying out the extensions from High-street to Loose. 
The contract price is £32,440, and the work is expected to be com- 
pleted in abont 14 weeks time. The mayor has promised to lay 
proposals before the Council shortly for an extension of the tramways 
to the North Ward of the town. 


London Tubes.—The extension of the City and South London Со. з 
railway from the Angel, Islington, to Euston, coupling by short 
subways, the Great Northern Railway and the Piccadilly Tube at 
King’s Cross, the Midland Railway at St. Pancras, the Charing Cross 
and Hampstead line at Euston, and by lifts direct into the North- 
Western Co.'s maiu-line station there, will be opened by the chairman 
of the London County Council early next month. 


Morley.—The British Electric Traction Co. intend to apply to the 
Local Government Board to prolong the time limited for the comple- 
tion of the railways authorised by the Morley and District Light 
Railways Order, 1901, until May 4, 1908. The last extension of time 
was in 1905 till August, 1907. The Morley Council are dissatislied at 
this delay, and propose asking for some guarantee from the company 
that the scheme will be carried out within a certain time. 

Leeds.—The financial year of the Leeds city tramways, which ended 
last week, shows that the traffic receipts were £308,495 and the total 
revenue was £327,794, the increase compared with the previous year 
being £15,627. The number of passengers carried was 72,974,452, an 
increase of 5,540,526 on the previous year. The estimates for the year 
included a surplus protit from the tramways in relief of the rates of 
£48,000, aud it seems that more than that sum will be realised. 


Buenos Ayres.—Several conferences have recently been held 
between the mayor and the chief of the railway board and the city 
drainage and waterworks on the question of constructing tube rail- 
ways in Buenos Ayres and neighbourhood. Full details of a project 
are to be prepared, and when ready it is probable that tenders will be 
invited for the construction of this important work for account of the 
Municipality, the constructors being allowed to work the lines for a 
certain number of years. 

Мехісо.— 11 a report on the commercial conditions in Mexico. 
Н.М. Minister (Mr. R. T. Tower) states that the electric tramways 
of the capital are in the hands of a Canadian company ; those in the 
rest of the Republic are nearly all Mexicin-owned, The power and 
light company of the Federal district. ix Canadian ; that at Puebla is 
in the hands of Messrs. S. Pearson and Son, while all other under- 
takings for electric power aud light are controlled by Mexican, 
German, and American capitalists. 

Nottingham. The Chairman of the Tramways Committee, in 
moving the confirmation of the minutes of this committee at the 
last meeting of the Council, said the year which had just closed had 
been the most successtul the tramways had experienced since they were 
started. The income had been £800 more than in the previous year, 
while the working expenses had been much less. They had also just 
concluded а more advantageous coutract for the supply of electricity 
with the Derbyshire and Notts Power Co, 

British Columbia.—I[t is reported that a project. is under way by 
the British Columbia Дейн алау Co. to take over the Esquimault 
aud Nanaimo Railway, on Vancouver Island, and convert it iuto an 
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electric road. The total length of this road is about 85 miles, and it 
is at present the only railroad on the island. Engineers are said to be 
out at present endeavouring to locate a suitable water power. Should 
the projeet become a fact, it will doubtless be a couple of years before 
the electrification of the road is completed. 


Manchester.—Two short lengths of Manchester tramway in the 
area of tlie Gorton Urban District Council were fornially opened. on 
Tuesday. The new lines will enable the service of cars which will be 
run from the city to reach the Reddish boundary. Here there isa 
чар of about 100 yards between the termini of the Manchester and 
the Stockport tramway systems. It is hoped that in the future an 
arrangement will be arrived at which will enable the two lines to be 
linked up so that through cars can be run. 

Glasgow.—With reference to a note appearing in our issue of 
March 29 as to the question of the extension of the Glasgow Corpora- 
tion tramway system to Milngavie, we understand that a deputation 
from the Milngavie Town Council who waited upon a sub-committee 
of the Glasgow Corporation were informed that the Corporation did 
not contemplate making any movement in that direction yet. If, 
however, the people of Milngavie wished the tramways to be extended, 
and the County Council were also favourable, the sub-committee would 
give tlie matter their careful consideration. 


Eosario.—The length of electric tramway line in Rosario in 
January was 43 km. The electric tramways carried 520.757 
passengers during that month, as against 351,850 carried by horse 
trams over 66 km. of line. The opening of another section of the 
electric tramline is announced to take place on April 15. This will be 
the line to Echesortu and Barrio Vila, and will be a great blessing to 
the British colony living round Plaza Jewell. The tram company is 
expecting the arrival of 50 new motorcars and 15 trailers. 


Belfast.—At the meeting of the Tramway and Electrical Committee 
on the 8th inst. a discussion took place regarding the proposed 
acquisition of the Cavehill and Whitewell system, which company, it 
may be remembered. is endeavouring to secure parliamentary powers 
to run over the Corporation's system—a sub-committes having recom- 
mended the purchase of the undertaking, exclusive of the cars, at 
£60,000. The figure asked by the company is £68,000. This offer 
had been made at the recent conference, and the chairman of the 
company had stated that after a careful consideration the directors 
could not accede to the suggested price. 

Greenwich.—The London County Council have written to the 
Greenwich Borough Council asking their consent to the construction 
of a junction line of tramway along Blackheath-road, from Deptford 
Bridge to Lewisham-read. By this means the County Council state 
that useful alternative routes would be provided in case of necessity 
for the tramway services from the London termini to East Greenwich 
and to Catford., The Borough Council are recommended by their 
Highway Committee not to consent to the construction of the line, 
but an amendment that consent be given was down to be moved at the 
Council's meeting on Wednesday night. 

Holborn.—The Borough Council have refused to grant an applica: 
tion made on behalf of the Great Northern, Piccadilly, and Brompton 
Railway Co. for permission to suspend tablets from certain of the 
public lamps in the neighbourhood of Kingsway and Russell- square 
directing to the company’s stations in High Holborn and Bernard- 
street. With regard to the reconstruction by the London Couuty 
Council for electric traction of the remaining portion of the tramway 
in Gray’s-inn-road, uorth of Theobald's-road, the Borough Council are 
of opinion that hardwood blocks should be used for paving the tracks 
of the tramway, and are prepared to bear the extra cost of maintenance 
as compared with granite setts—viz., £1,700. 

Tramway Men's Grievances.—The drivers and conductors in the 
employment of the Metropolitan Electric Tramways have been 
dissatisfied recently with their conditions of labour and the rates of 
pay. A meeting of the men was held one day last week, and a peti: 
tion drawn up making the following requests: The hours of labour to 
be nine per day; tlie rates of pay to be 58. per day for the first six 
months, 5s. 6d. for the second six months, Os. for the third six 
months, and 68. Sd. a day afterwards. Spare men to be paid a retain- 
ing fee of 1s. per day in the event of their obtaining no work. Time 
and a half to be paid for overtime on all public holidays and on Sun- 
days. Drivers aud conductors on obtaining the maximum rate of pay 
to be entitled to one week's holiday with pay. 

Tramcar Obstruction.— At North London Police Court a carman 
was summoned at the instance of the London County Council for 
wilfully obstructing a tramcar at Kingsland-voad, Stoke Newington. 
The defendant was in charge of a heavy van on March 11, and it was 
alleged that he persistently obstructed one of the new electric cars 
Detendant denied it, but the magistrate said he had not the least 
hesitation in saying that the case was proved. It was all nonsense for 
the defendant to say that he did not hear the gong. One knew that 
these instruments did not whisper. | He regarded conduct of this kind 
ах pure sclfishness. If these obstructions were continued he should 
impose the full penalty of £5. As it was, the defendant would have 
to pay a fine of 20s., with 15s. costs, or, in default, 14 days. 

Morriston-Pontardawe.—Some ditliculty has arisen аз to the 
working of this light railway. The South Wales Electrical Power 
Distribution Co. had claimed certain rights with respect to the work- 
ing of this line, but the company had done nothing, and were 
practically in a state of insolvency. This left the Glamorgan County 
Council with power to negotiate with the borough of Swansea for the 
working of the line from Morriston to Vnisforgan, the rails for which 
were already laid. The Swansea Corporation, while willing to supply 
the energy, decline to entertain the question for working the line, and at 
a recent meeting of the Town Council it was resolved to write the 
Glamorgan Council stating that the Corporation would be prepared 
to supply current if they could arrange for the working of the light 
railway. 
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Portsmouth.—The investigation of a remarkable case of alleged 
"уату at the Portsmouth Corporation. tramway offices and the 
пту of £269 concluded at the Portsmouth Quarter Sessions on last 
Saturday, a tramway inspector named Frederick Boulton being con- 
voted aud sentenced to six. months’ imprisonment in connection with 
the ease. The prisoner was on early morning duty, and raised the 
warm that the othees had been entered and the day's takings abstracted, 
ix rting that he had struggled with the burglars, who had thrown 
ud in his eyes and escaped with the plunder. The police investiga- 
tion threw suspicion on the prisoner, on whose boots traces of sand 
wow found, and the bulk of the missing money was discovered hidden 
m heaps of sand on the tramway premises close to the strong room, 
af Which the prisoner had the keys. 


The Wakefield Tramways Case.—The Finance Committee of the 
I» wsbury Corporation have had under consideration a letter fron. the 
town clerk of Wakefield stating that in the case of the Wakefield 
Corporation c, Wakefield and District Light Railway Co., Judgment 
Las teen given for the company by the Court of Appeal, and convening 
пете псе of representatives of local authorities concerned, in order 
to discuss the sie liy of carrving the appeal to the House of 
Lords. This conference will be held in London on April 17, the day 
се оге the annual meeting of the Association of Municipal Corpora- 
tins, and it has been resolved that the mayor and town clerk, whilst 
in London, do attend. the conference, and. that they be empowered to 
advocate that the whole of the authorities interested should remain 
"ated an carrving the appeal to the House of Lords. 


Darlington.—In moving the adoption of the Tramways Committee's 
report at the last Council meeting, the chairman said the estimate for 
st vear Was 210.801, but it had actually worked out at £323 less. 
The estimated loss was £700, but the actual loss was £323 less, which 
Was Very satisfactory, With regard to the extension of the tramway 
ane to Haughton, the committee recommended that application be 
made te the Board of Trade for an extension of the time for construct- 
ing the line. The cost would be £3,850, and the distance was half a 
"une [It was reckoned that the drawings would be 5°44d. per car 
aie, and in order to make it pay they would require 9d. per car mile. 
On these grounds they suggested that the extension should be delayed. 
1: has been decided to put the names of the routes on which the cars 
were travelling on the sides of the cars. 

Central London Railway.—The Tribune calls attention to the 
‘st that the securities of the € Twopenny Tube“ have been steadily 
ang for many months past, in company with the trafie receipts. 
А severe blow, it is stated, has been intlicted by the competition of 
„ „tor omnibuses, and the problem which confronts the Tube directors 
the recovery of the short-distance trathe which has been lost. 
E »ision of fares has been talked of, and the company, it seems, is 
uow experinieutiug with the collection of tickets in order to ascertain 
worther this system is practicable ou a railway on which the rapid 
ndi of tratlie is an indispensable condition. A representative of 
the Saben has been. informed that such a revision is now highly 
„able. The point to be determined is whether to reduce the 
tare to 1d. for part of the distance or to raise it to 3d. for the whole 
Ai tance. 

Claim against Contractors.—In the City of London Court on 
Menday a City police constable, named Arthur Lester, sued J. G. 
Wate and Co., contractors, 9, Cloak-lane, Cannon-street, E.C., to 
ecover £200 аз compensation for serious personal injuries suffered by 
nim. Риз case was that on Aug. 16 last he started on his motor 
vele trom Bishopsgate-street. with the intention of going to Caim- 
nie Along Hivh-street, Stoke Newington, the defendants were 
белгш the tramway service for the Lon ton County Council. 
Tiere was а barricade across a part of the road, but as he went along 
ши was tripped up by a rope. aud went head first into an open 
vation, his cycle falling on top ot him. For many weeks he was 

“А op and his knee was seriously injured. Defendants’ case was 
at tbe road was blocked, and that the ратии ought to have seen 
Do eur red and other lights warning him of the fact. The jury found 
for the defendants, and costs were allowed. 


Dundee.— A meeting will be held to-day between the committee 
raving charge of the Dundee provisional order and representatives of 
tne Suburban Tramway Co. to discuss certain matters arising out of 
бе Corporation's application for an order. One of the dithculties 
гаме te the proposal to extend the eastern. boundary of the city. 
ES that extension a large part of the Moniticth traniway system will 
- шепа m the Dundee area, including the new road. through the 
-tte of Craigie formed specially for the purposes of their under- 
saing by the company, The Corporation’s action is objected to, and 
ecrearance will be made against the passing of the order, unless terms 
an agel преп by parties, The company desire the municipality to 
тш onmpensation for the new roadway. Tle sum mentioned in this 
бөкесен is said to be £1,500, and it is stipulated that the time 
vitnan which the tramway lines within the extended city may be 
еі shall be extended from 10 to 15 years. Мт. Fisher, n anager 
tothe Corporation tramways, is preparing a report on the probable 

~ cntaied. by extending the limit of time within which purchase 
. 4 be made and in making a money payment for the new road. 


London County CounoiL—When in February of last year the 
L odon County Council's tramway subway was opened in connection 
woth the new route between Kingsway and Islington. Mr. J. Allen 
Baker. the then chairman of the Highways Committee. drew attention 
"^ the ultimate aim of the Council, which is to link up the routes 
"sten North and South by extending the subway trom the point 
“heir it now ends, at the junction of Kingsway with Aldwych, to the 
Em'ankment. There would thus be established a physical tramway 

non жееп the North and South, involving, of course, a change of 
„2 a the Embankment, as the vehicles which run in the open on 
tie South side are quite incapable of traversing the shallow tunnel 
e шом exists between Kingsway and its emergence Into the level 


- 


of the street in Theobald’s-road. Parliament has sanctioned. the 
making of the tunnel from the Embankment and the running of the 
cars, but there remains a question of policy to be worked out. It 
particularly concerns the proposal to construct a subway station for 
the tramways near the Strand beneath Wellington-street. Parliament 
has sanctioned this project, but the new Highways Committee recom- 
mend its abandonment. This recommendation will be presented to 
the Council at its first meeting after the Easter vacation, and it is 
probable that the Council will decide to abandon the Wellington-street 
station. 

Edinburgh. — The Tramway Committee of Edinburgh Town Council 
had under consideration on Friday last a remit from the Council with 
regard to the proposed. circular route between the present. tramway 
terminus at Murravfield and the present terminus at Gorgie. By a 
majority of five to two, the committee resolved to recommend the 
Town Сарней to proceed with the new line оп condition that the 
lesees agreed to pay the usual rate of 7 per cent. This they have not 
yet agreed to do. The minority's amendment was to the etlect that 
the new line should not be proceeded with until the lessees agreed. to 
pay 7 percent. The committee had also under consideration tlie pro- 
posal to extend the Gorgie line to the new cattle market. It was 
unanimously agreed to recommend the Council to proeced. with that 
extension. There was before the committee a letter from Messrs. 
Buchan, of Portobello, and others associated with them, offering to 
negotiate with the Corporation as to the construction of an electric 
line to Queensferry, access to the city to be by Comely Bank. The 
letter also referred to other routes in regard to which the promoters 
were prepared to enter into correspondence. Among the routes which 
they expressed. willingness to take over is the proposed new Gorgie 
and Murraytield line. The committee came to no decision in tlie 
matter. which will be reported to the Town Council. The latter will 
probably remit the letter to the committee with the view of ascertain- 
ing and considering the details of the proposal. 


China.—At an extraordinary general meeting of the Mines and 
General Trust the Chairman made some interesting statements as to 
the Electric Traction Co. of Hong-Kong and the Singapore Electric 
Tramways Co., in which his company was interested, In the former 
undertaking very substantial improvements have been made in the 
trattic receipts, which for the year ended Dec. 51 last amounted to 
£73,522, as against £55,006 for 1905, and for the first 15 weeks of the 
current year to March 30 to £20,442, being an increase оп the corre- 
sponding period of 1906 of £3,690. The increase in 1906 was largely 
brought about by the addition of 10 new cars to the rolling-stuck, 
which commenced running in September, 1905. lt is also evident, 
said the chairman, that the trams were coming gradually more and 
more into favour with the Chinese, aud it is anticipated that Messrs. 
Butterfield and Swire's new dock, which had been in course of con- 
struction for some considerable time, will be opened duriug this 
summer wien further increases in the receipts may be confidently 
expected. Working expenses had been considerably reduced, and 
should now be about 55 per cent. In the Singapore Electric Trame 
ways the steady increase in. traffic receipts was very well maintained, 
and there were no signs that anything like a maximum revenue from 
tratlic or lighting had been reached. The total receipts for the quarter 
ended Sept. 30, 1906, were £21,562, for the quarter to Dec. 31, 1906, 
£22,422, and for the quarter to March 51, 1907 (estimated), £26,000, 
The working expenses for the last four months of 1906 were 57:8. per 
cent., aud it is estimated that for the current year they will prove to 
be considerably lower, but taking the expenses at the figure named, 
and assuming no better returns than those shown for the first quarter 
of the current year, the receipts per annum would show £104,000, 
against an expenditure of £60,100. At present the system is not 
completed, і it is expected that when it is additional revenue will 
accrue, and to this should be added increased revenue from the sale 
of energy to the municipality. The revenue from this source is small 
at present, but October showed an increase of nearly 25 per cent, on 
August, 1906, aud December, 1906, showed an increase of 50 per cent. 
on October 1906. 


Torquay.—Tle Torquay tramways were officially opened on the 
4th inst., and cars are now running on the route between the Strand 
and Torre railway station. The system is being worked by the Dolter 
Electric Traction Co., who in November, 1903, deposited a Bill in 
Parliament seeking powers to construct tramways in Torquay on the 
surface-contact system. Strenuous opposition was made to the Bill, 
but it passed throngh both Houses and received the Royal assent in 
August, 1904. By an agreement. with the Dolter Co., the Torquay 
Corporation undertook to supply the necessary electrical current for 
the working of the tramways. and to allow of this being carricd out 
application was made for a loan of £42.000 for the purpose of erecting 
a new electricity station in Upton Valley to supersede the station on 
Beacon Quay. This proposal aroused considerable opposition, as many 
of cur readers no doubt remember, and the Local Government Board 
refused to sanction the proposal. As. however, the Corporation. were 
under obligation to supply the current, and the Dolter Co. alleged 
that their scheme was being prejudicially delayed, it became necessary 
for something ta be done to meet the difficulty as soon as possible, and 
finally a loan was granted of £8,099 for extending the existing elec- 
tricity station and installing new plant, by means of which it is 
believed the requisite amount of current. will be forthcoming for the 
tramways. The work of constructing the track was commenced in 
October, 1905. The system as at present constructed is equal to about 
10) miles of single track, and is laid on a gauge of õit. in. Per- 
mission to lay a section of the line on Torbay-road (along the sea-front 
between the centre of the town and Torquay. railway station) 
has been withheld until the Corporation are satistied with the rnnning 
of the cars on the other sections, and also on the condition that the 
Dolter Co. laid down wood paving on Torbay-road and in other parts 
of the town to the extent of £6,500 worth. It is understood. that 
when the Torbay-road section is completed powers will be sought to 
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extend the line forward to the rapidly-growing and popular seaside 
town of Paignton, situated on the other side of Torbay. The track is 
laid on а bed of concrete біп. thick. The rails are in 60ft. lengths, 
and the fishplates 2ft. long. There are many severe ients in 
Torquay. The radiusof the sharpest curve is 30ft., and the gradients 
comprise lengths of 1 in 9, 1 in 11, 1 in 15, and 1 in 19, some of the 
last-named for considerable distances. With regard to the surface- 
contact fittings, between the two running rails are placed the contact 
studs, which are fixed about 9ft. apart on level ground and at shorter 
distances up to about 4ft. on heavy rising gradients. The studs 

roject above the surface of the roadway about three-eighths of an 
inch. The track feeders, which convey current to the studs, are laid 
solid, and the sections are of the usual half-mile length. The present 
rolling-stock of the company comprises 18 cars, which are all double- 
decked. For the electric current which the Dolter Co. have agreed to 
take from the Corporation electricity station they are to pay for it at 
the following rates, with a guaranteed minimum payment of £1,200 
a year: for the first 100,000 units 2d. per unit, for the next 50,000 
units 134. per unit, and for all above 150,000 units 12d. per unit. 
The whole of the work of construction has been carried out, on behalf 
of the Dolter Co., by the National Electric Construction Co., Mr. F. 
O'Hara being the resident engineer. "The track work proper was com- 
pleted several months since, but delays have been caused by negotia- 
tions respecting and the carrying out of certuin road improvements 
and by other causes. When the Torbay-road section has been com- 
pleted, it is estimated that the total cost of the Torquay tramways 
will have been about £130,000. Mr. H. Holliday is the manager of 
the tramways. 


LIGHTING AND GENERAL 


„V. V." Bread Co.—The extensions to their factory which the 
directors of this company propose to carry out at a cost of £5,000 
should afford some opening for electrical contractors. 

Stock Exchange.—The Stock Exchange Committce have appointed 
April 17 special settling day in Imperial Ethiopian Rubber Co.'s 
51,000 A shares of £1 each, 12s. 6d. paid, Nos. 1 to 31,000. 

Manochuria. —An electric crane is to be erected on the landing pier 
at Tairen by the South Manchuria Railway Co., who have recently 
had the railway handed over to them by the Military Administration. 


Long Eaton.—At the meeting of the Council on the 8th the seal 
of the Council was affixed to а mortgage of £2,000 for electricity 
supply purposes, £3,500 having been already used of the loan of 
£5,500. 


Argentina.— According to official statistics received at the Board of 
Trade, the values of electrical goods imported into Argentina during 
the years 1905 and 1906 were 2,034,674dol. and 3, 430, O31dol. 
respectively. i. 

Brighton.—The Council have adopted the recommendatitm of the 
Electricity Committee to purchase a turbine and other appliances at a 
cost of 5 The details of the machinery 9 x in our issue 
of last week. 


Wolverhampton. — The Council have resolved to seek powers to 
obtain а loan of £16,000 to provide extra plant in order to enable the 
Electricity Oommittee to provide Mossrs. Bayliss, Jones, and Bayliss 
with electrical power for their works. 

Cape Town.-—The Electrical Contractors’ Association have pro- 
tested against the Corporation supplying motors on the hire-purchase 
system, and the Chamber of Commerce have passed a resolution in 
agreement with that of the Contractors’ Association. 

Primitiva Gas and Eleotric Light Co.—The directors of the 
Primitiva Gas and Electric Lighting Co. of Buenos Ayres recommend 
a final dividend for the year ended Dec. 31 last of 4s. 6d. per share 
(free of income tax), making 7 per cent. for the year on the ordinary 
shares. 


Molybdenum.—A correspondent writing to the Canadian Govern- 
ment Offices, 17, Victoria-street, S.W., makes inquiry respecting a 
market in Great Britain for molybdenuni or molybdenite in concen- 
trated non-metallic form, and asks to be placed in touch with likely 
buyers. 


Great Northern Telegraph Co.—The directors of this company 
propose to pay a dividend and bonus of 20 per cent. in all (including 
b per cent. already pare), to set aside the usual amount of £55,555 
to reserve fund, and to credit the dividend equalisation fund with 
£22, 222. 


Bolton.—On tlie proceedings of the Council Electricity Committee, 
Mr. Marshall called attention to damage to a cable by a firm of con- 
tractors who were boring for water, and intimated that in future 
prosecutions would follow where information was not given to the 
Corporation. 

Worthing.—The Council have decided that the price to be charged 
for public lighting for the year should be based on the cost per unit of 
pou plus the wages, repairs, and maintenance charges of the 
amps, and have resolved tliat this method of charge shall be adopted 
in the future. 

Colonial Postage.—4An influential committee has been recently 
formed by the Colonial Postage Reform Committee with the object of 
ied. the Postmaster-General with regard to the important 
subject of lessening the rates of postage on periodicals hetween this 
country and the Colonies. 

Engineering and Machinery Exhibition.—An 
engineering and machinery exhibition will be held at Olympia, 
London, W., from Sept. 19 to Oct. 19 inclusive. Full Же ulam 
may be obtained from the oflices of the exhibition, Balfour House, 
Finsbüry-pavement, London, E.C. 

Electro-Harmonio Society.—The last smoking concert of the 
season will be held at the Holborn Restaurant (King’s Hall) on Friday 
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evening, April 19, commencing at 8 p.m. The programme of vocal 
and instrumental music will be contributed to by a number of talented 
artistes, and an enjoyable evening is promised. 


Blackpool.—The proposal to compel the Blackpool Central Pier Co. 
to pull down within 21 days the electric grotto railway on the pier 
ve rise toa lengthy discussion at a meeting of the Blackpool Town 
Couneil. The Council eventually agreed to refer the matter back, so 
that there might be a conference of the pier company on the question. 


Russia.—A Russian electro-technical congress, accompanied by an 
international electro-technical exhibition, will be held at Riett from 
May 9 to 17 next (N.S.). Only the latest electro-technical inventions 
and productions will be admitted. In view of limited space, cumbrous 
or bulky articles will be excluded, but they may be exhibited in the 
form of models, drawings, etc. 

Telephony in Siam.—The Siamese Minister of Public Works has 
received the sanction of the King to the proposal to acquire and install 
an entirely up-to-date telephone system in Bangkok. The system 
decided on is the central-battery system. The installation will go to 
public tender. The Minister is now engaged arranging for a new cable 
from Koh-Si-Chang to Sirachi with connection to Bangkok. 

Opening for Plant in Canada.—Mr. E. B. Merrill, electrical 
engineer in charge of the Winnipeg power development at Point du 
Bois, reports that good progress is Кош made, and that tenders will 
shortly be invited for turbines, generators, -Gxciters, transformers, 
towers for transmission lines, etc. It is probable that tenders will be 
obtained from Europe as well as Canada and the United States. 


Institution of Electrioal .—The next meeting (also the 
remaining meetings of the session) of the Institution of Electrical 
Engineers will be field at the rooms of the Society of Arts, John-street, 
Adelphi, W.C., instead of at the Institution of Civil Engineers. This 
will take place on Thursday, April 18, when Prof. A. Schwartz, of 
Manchester, will a paper on ''Flexibles: with Notes on the 
Testing of Rubber." 

Newport.—The Corporation has received the sanction of the Local 
Governnient Board to the borrowing of 610,000 for the pure of 
providing and supplying clectrical fittings, motors, etc. It is under- 
stood, however, that security will be taken for wiring or fittings paid 
for out of the loan, the repayment of which is spread over 14 years. 
It has been decided to take up half of the amount this year, and the 
other half next year. 


Lowestoft.—The Council have adopted а recommendation from the 
Electric Lighting Committee that the Council should wire houses at a 
rental of 1s. 6d. per annum per point, and 6d. extra per lamp ЁТ 
annum for every lamp beyond the first on the same point ; and also, 
at the option of the consumer, at a price for current and rental of 
wires and fittings of 1d. per unit more than the current price per unit 
for lighting for the time being. 


Flamborough.—Since the Board of Trade have closed the coast- 
guard branch detachment in Flamborough, there has been no com- 
munication with the Flamborough Н coastguard station. The 
Board of Trade, however, have removed the telephone station to the 
house of Mr. William O. Wand, captain of the rocket life saving com- 
pany, so that, in case of wrecks, a speedy communication to call out 
the company is being established. 

Ontario (Canada) —The Ontario Government have decided to 
grant the application of the Toronto Electric Light Co. for an increase 
in its capital stock from 3,000,000dol. to 4,000,000dol. The electric 
light company of Carleton Place have agreed to sell to the town its 
present electric light plant, now in operation, and everything in 
connection with the same, together with the water power on the north 
side of the river, for the consideration of 40,000dol. 

Oriental Telephone and Electric Co.—The directors have resolved 
to recommend to the shareholders at the annua] general meeting to be 
held on the 24th inst., and subject to final audit of the accounts, the 
payment of the following dividends: at the rate of 6 per cent. per 
annum on the preference shares for the half-year ended Dec. 51 last, 
less income tax ; a final dividend of 4 per cent. on the ordinary shares 
issued, free of income tax, making a total of 7 per cent. for the year. 


Heathman's Ladders.—The Wigan electricity department has 
been supplied with some extremely light-weight yet strong ladders 
made by Mr. Heathman, of Parson's Green, London, with a steel wire 
rigidly fixed at each side behind the rungs, so that the ladder is curved 
somewhat like a bow by the tension of the wire, and any tendency for 
the weight of the man to bend the ladder straight is resisted by the 
tensional wires. One man can carry and use a 24ft. ladder with саза, 

The River Plate.—The radiographic office of the navy will shortly 
instal Telefunken wireless apparatus on board the battleships ** San 
Martin" and ''Belgrano" and the cruisers ''Buenos Aires" and 
‘ Nueve de Julio." The United River Plate Telephone Co. have 
received permission to open to public service the telephone line 
between Buenos Ayres and Rosario. This permit to hold good for six 
months, within which time the company has to comply with certain 
conditions. 

Aston.—The Council Electricity Committee have reported having had 
under consideration the question of the supply of current for lighting 
and power purposes to Erdington in order to carry out the terms of 
the agreement and the provisional order that was now being obtained. 
À deputation had visited several electric lighting undertaki and, 
in view of the information obtained, the committee recommended that 
the high-tension three-phase scheme be adopted. The cost of th« 
work was estimated at £14,519. The Qouncil have adopted ths 
report. i 

Fleetwood.—4A destructive fire, causing damage estimated at over 
£20,000, occurred at Wyre Dock on the 6th inst. Huge stacks of 
ereosoted Norwegian fir telephoneand telegraph polesare stored alongside 
the docks timber yard, and it is thought that a spark from a locomotive 
being shunted on an adjacent siding set fire to some of thc poles, from 
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which volumes of black smoke arose and hung like а pall over the 
ими. The damage was largely confined to the creosoted poles. 
thousands of which were destroyed. Some of the railway lines, 
however, were buckled by the heat. 

British Destruotér for Amerioa.—The City Council of Seattle. 
Washington, U. S. A., one of the most progressive municipalities on 
the Parine Coast of America, recently passed an ordinance empowering 
the city engineer to negotiate for the erection of a large destructor 
pant of the Meldrum Simplex type. The order for this plant has 
pow been placed with Messrs. Meldrum Bros., Timperley, near 
Manchester. Recently the city of Paris contracted for the erection of 
amilar destructor plants at three large stations, the total capacity of 
these furnaces approximating 700 tous per day of 24 hours. 


Aluminium.—H.M. Minister at Stockholm reports an announce- 
ment in the Swedish Press that Herr E. L. Rinman, an instructor at 
the University of Upsala, has discovered a new process for extracting 
aluminium from blue clay, which, it is claimed, will enable the cost 
of production to be reduced to about a quarter of its present price, 
as well as for utilising certain by-products of the clay. The 
appheation of the invention, however, for industrial purposes, adds 
M.M. Minister, seems to depend on the possibility of obtaining 
eetrical power from water in sufficient quantity and on reasonable 
terms, 

Ottawa (Canada). The Tms Ottawa correspondent telegraphs 
that the Canadian Government have decided to grant а bounty on pig 
won manufactured from Canadian ore by the process of electric 
кец. The bounty extends over four years, scaling down from 
2:10dol. 8a. 54.) per ton to 90 cents in the last year. The engineering 
buiding of McGill University, Montreal, was completely destroyed b 
twv last Friday morning, with a loss amounting to 750, 000d. 
150.000). e building was the gift of Sir William Macdonald, 
ind was considered to be one of the finest and best-equipped university 
buildings on the continent. 

Ayr.—Considerable discussion took place at the last Town Council 
meeting as to the charge for electric current to private consumers. 
Haile Ferguson moved that the prico be reduced from 44d. to 4d. per 
init. Mr. Copland moved, seconded by Dean of Guild Fraser, that 
the price be reduced to 34d. Provost Allan pointed out that of the 
t.tal revenue of £12,000 the tramwaysand public lighting contributed 
ite-twelfths. On a vote it was decided by nine votes to seven to 
rajuce the price to 34d. per unit. It was remitted to the Lighting 
Committee to carry out an extension of the works in accordance with 
nh report by the burgh electrical engineer, at an estimated cost. of 

210. 

The Institution ef Civil Engineers.—At the ordinary meeting 
oa Tuesday, Sir Alexander Kennedy, president, in the chair, it was 
announced that the following 16 associate members had been trans- 
ferred to the class of members: Mr. B. Adams, Mr. С. С. Anderson, 
Mr. J. T. Babtie, Mr. H. R. Best, Mr. A. J. Capron, Mr. A. D. Delap, 
Mr. Н. St. J. Durnford, Mr. S. Н. Ellis, Mr. R. Green, Mr. C. E. V. 
uoument, Mr. R. F. Harvey, Мг. G. P. Hayes, Mr. E. Hooper, Mr. 
J. C. Mills, Mr. D. A. Symons, and Mr. J. S. E. de Vesian. The 
monthly ballot resulted in the election of one honorary member, Lord 
Miner; and three fhembers—Mr. C. H. Barratt (Punjab), Mr. J. B. 
Great (London), and Prof. H. Louis (Durham). 

Tees Censervancy Commission.—At the meeting of the Com- 
missioners on April 5, it was reported that a letter had been received 
from the Cleveland and Durham Electric Power Co. inquiring whether 
'he Graving Dock Committee were disposed to take from them the 
r^juisite electric power for driving the machinery and lighting the 
тату dock and other property, which would, however, necessitate 
the takifg out of the present boilers and other plant. After con- 
sideration, the committee expressed the opinion that the terms and 
tions offered were not a sufficient inducenieut as to warrant them 
recommending the Tees Board to proceed further with the matter, but 
directed the secretary to make further investigations and submit a 
detailed report at а future meeting. 

Institution Note.—The annual general meeting of the Students’ 
х=спой of the Institution of Electrical Engineers will take place on 
Wednesday, May 1, 1907. at 7.50 p.m., in the library of the Institu- 
ton at 92, Victoria.stret, S.W. At this meeting the election of the 
committee for the ensuing session will take place. Owing to the 
a *cration of Rule II. of the rules of the Students’ Section, the extra 
-...egiate students are now entitled to six representatives on the com- 
uttee. and there аге. therefore, five vacancies to be filled at this 
veeting. All non, inations for these vacancios must be sent, together 
w:th the names and addresses of the proposer, seconder, and candi. 
iate, to G. H. Stevens, 266, Barry-road, Dulwich Park, S.E., not 
-aur than Wednesday, April 17, 1907. 

Matdenhead.—The Local Government Board have intimated that 
thes have had under considcration the report made by their inspector 
w:th reference to the application of the ‘Town Council for sanction to 
the berrowing of a sum not exceeding £4,500, aud that they have 
4 ded to comply with the application so far as it relates to the 
'urrowing of sums of £4 207 and £200, the latter being for meters. 
With regard to the sanction for £4,207, the Board have taken into 
acount the fact that £1,173 has already been expended, and such 
ssi tion is restricted to the amount which would have been outstand- 
1^4 had a loan for that amount been raised at the time of expendi- 

‚ге. the period allowed for repayment being also reduced. The loan 
of £200 is to be repaid within a period of five years, and the larger sum 
within 18 years. 

Mafdstene.—At the last meeting of the Maidstone Council the 
F. tricity Committee recommended that application be made forth- 
«ih to the Loca]. Government Board for sanction to borrow the sum 
£16,900, made up ae follows: a 50C-kw. steam dynamo, £3,750 ; 
~urerheater, £425; steam-pipes and valves, £250; additions to 
‚= itchhoerd and connections, £350; water purifier, £500; founda- 
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tions and tlue work, £200 ; mechanical stokers, £800 ; additions to 
buildings, £1,000 ; contingencies. £625 ; amount spent in carrying 
on the undertaking in excess of present authorised loan, £5,500 ; 
estimated requirements for the next three years—nieters £675, house 
services £1,575, new mains £1,000, street lighting £250. The 
mayor, in moving the adoption of the recommendation, said the 
money would be required for extensions at the works, necessary for 
next winter. Owing to the increase in trade, new plant must be laid 
down ; £5,500 was to cover overdraft occasioned by temporary loans. 
The recommendation was adopted. 

Colehester.—At the last mecting of the Electricity Supply Com- 
mittee tho eugineer's report contained the following particulars: 
output of electricity in units during February, 1907, lighting 74,835, 
against 62.136 in 1906 ; ditto traction 38,550, against 42,445 in 1906 
and 93,663 in 1905 ; used in generating station 14,852, against 7,938 
їп 1906 ; number of consumers at end of February, 1907, 1,088, against 
872 in 1906 and 650 in 1905 ; total number of 8-c.p. lampe connected 
40,755, against 36,174 in 1906 and 51,256 in 1905. The Local Govern- 
ment Board wrote, with reference to the recent inquiry as to tho 
application of the Council for sanction to а loan for the purposes. of 
slestric lighting, that they have decided to sanction the borrowing of 
£9,466, and their formal sanctious to louns of £5,713 to defray excess 
expenditure for works already carrried out and for new works and 
additional plant, £2,868 for mains and services, and £885 for meters, 
are оган therewith. The £5,713 is repayable in 16 years, the 
£2,868 in 20 years, and the £885 in five years. 
adopted by the Couucil. 

St. Paneras.—Mr. A. Carson Roberts, Local Government Board 
district anditor, in his report, just issued, of his audit of the St. 
Pancras Borough Council accounts for the municipal year ending 
March 31, 1906, states that, though £18,220 hal up to then been 
transferred from the local municipal electric undertaking in relief of 
rates, these transfers stripped the concern of any working balance 
outside the sums shown as reserves. Of the £35,630 appropriated as 
reserve funds, but not invested as such, only about £10,000 was 
available for the objects for which it was so appropriated. The rest 
was in use for the necessary purpose of meeting the revenue outgoings. 
It followed that, unless they assumed that the amounts appropriated 
as a reserve fund were greatly in excess of the needs of the case, the 
whole of the transfers of £18,220 to the rate funds were premature. 
The auditor adds: This is not a question of the false statement of 

rotits, but of the difference between prolits earned and profits actually 
in hand, and of the necessity for a revenue working balance, which is 
a factor of great importance in the case of an undertaking of this 
character.” 

Erith.—Applications having been received from Vickers, Sons, and 
Maxim, and Callender's Cable and Construction Co., to the Electric 
Lighting and Tramways Committee, asking for ternis for the supply ot 
large quantities of electrical energy for power purposes, the committee 
have given the matter very careful consideration and obtained special 
reports from the resident electrical engineer aud the consulting 
engineers upon the subject. The committee recommended that the 
undermentioned scale of charges for annual consumption be adopted 
by the Council: up to and including 250.000 lid. per unit; 
additional units up to 500,000, 17rd. per unit; additional units up 
to 750,000, 144. per unit; additional units 10 to 1,000 000, 1 pd. per 
unit; additional units above 1,000,000, 1d. The committee also 
recommend that the table be extended by making a proportionate 
charge for every 50,000 units up to 1,000,000; that where high- 
tension current is supplied a discount of 24 per cent. be allowed. A 
Local Government Board inquiry will be held on April 19 into the 
application of the Urban District Council for sanction to borrow 
92.000 for the electricity undertaking. 

Trade Scholarships.—In or about next July, the London County 
Council will proceed to award about 25 trade scholarships for boys in 
connection with the day schools of engineering at the London Couuty 


The report has been 


Council School of Engineering and Navigation, Poplar, E. The 


scholarships are open to boys who will be not less than 14 and not 
more than 16 years of age on July 31, 1907, and will provide а two 
two years’ course of instruction as well as in subjects of general educa- 
tion. These scholarships, which are tenable at either Paddington or 
Poplar, will be awarded on the results of an examination in (1) 
English, including a short exercise in composition and general 
questions on history and geography; (2) arithmetic; (3) freehand 
and model drawing; (4) elementary geometrical drawing. The 
will include free tuition at one of tlie schools named, together vith 
piaintenance grants >f £10 for the first year and £15 for the second 
ear. The examinution for these scholarships will be held on Tuesday, 
June 4. Application forms (to be sent in by April 27) may be 
obtained from the executive officer, London County Council, 
Education Offices, Victoria-embankment, W. C. 

Rubber.—By virtue of a decree of the Governor-General of 
Madagascar, an export duty of 40 centimes per kilogramme has been 
rg as from March 13 last on rubber exported from Madagascar 
and its dependencies. According to a 1eport on commercial conditions 
in the Philippines in 1906, recently published by the United States 
Department of Conimerce and Labour (an abstract of which appeared 
in the Board of Trade Journal), indiarubber and guttapercha planta 
und trees are found in various parts of the islands in sufficient numbers 
to justify the belief that rubber cultivation may prove successful. 
Data collected by Director Ahern and by Philippine botanists and 
collectors show that the climate, soil, and other conditions of the 
islands are favourable to rubber and guttapercha, while Government 
nurseries have been already established in the islands for the distribu- 
tion of rubber plants for the use of rubber plantations. There was an 
increase in the export of rubber from Gambia last year, as compared 
with 1905, of 1,383lb. in quantity and £169 in value. The soil in 
the protectorate is stated to be well suited for its cultivation, and 
with the investment of a sutlicient amount of capital to establish а 
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rubber plantation, it would probably constitute a very profitable 
industry. 

Accrington.—On the 2nd inst. an inquiry was held in the town 
hall by Mr. W. A. Ducat, Local Government Board inspector, relative 
to an application by the Town Council to borrow £8,270 for exten- 
sions at the electricity works. The mayor, the town clerk, the borough 
treasurer, the borough engineer, and the electrical engineer were in 
attendance. The town clerk said that in December last the Local 
Government Board sanctioned the borrowing of £13,000 for the elec- 
tricity undertaking, including £3,350 for generating sets. — Since 
making application for that sanction, it had been found necessary to 
put in plant of a larger type. The present application was to substitute 
the £8,270 for the £3.350 in order to provide generating sets of a 
larger kind. An inerease in the output of electricity was rendered 
imperative by the Corporation having one or two large users of it for 
power, and owing to what would be required for the new electric cars 
in a few months. The borough treasurer gave facts relative to popula- 
tion, the large amount of electricity being used for power, ete., and 
the inspector afterwards visited the works. 

Longton.— At the last meeting of the Council the minutes of the 
Electrioity Committee stated that the number of electricity uuits 
generated was 14,129, against 12,855 for the corresponding period of 
last year, being an increase of 10 per cent. During the past four 
weeks 55 additional lamps had been fixed. The engineer has 
submitted plans and specifications for extensions of steam boiler and 
plant, giving approximate estimates for the whole of the work required 
to be done before the next autumn. The report showed that 
“although manufacturers and tradesmen had not at first rushed at 
the newer form of mechanical power, the experience of those who had 
tested the merits of electric driving was such that the system was 
being extended, whilst applications and inquiries were rapidly increas- 


ing." During the last winter the whole of the steam plant was 
employed. The proposed extension would provide for double the 


existing boiler power, leaving sutlicient space in the existing boiler- 
house for a similar future extension without structura] alteration. 
The committee recommended that the recommendations of the engineer 
be carried out, and that application be made to the Local Government 
Board for their sanction to a loan of £2,000 for carrying out the 
necessary extensions. The minutes were approved by the Council. 


Warrington.—Mr. F. V. L. Matthias, electrical engineer, has 
submitted a lengthy report to his committee on the proposed exten- 
sion of the boiler plant. The estimated expenditure is as follows : 
two 14,0001. boilers. with superheaters, chain-grate stokers, and 
mountings, £3,660; boiler-house superstructure and bunkers, £1,320; 
economiser, £550; coal conveyors, elevator, including bunkers for 
old boiler-house, £1,100; induced-draught apparatus, £350; feed. 
water softener extension, £200 ; excavating, £100 ; concreting. £175 ; 
brickwork for two boilers and economiser, £250; steam and water 
pipes and valves, £370 ; one cast-iron feed tank, £150 ; water-meter, 
£60 ; flues, £85; alterations to existing buildings drain pipes, and 
cables, £84; enginecring contingencies, £250; balancer, regulating 
and switchgear, £350. The committee has resolved to adopt the 
recommendation of the enyineer, and that application be made to the 
Local Government Board for their sanction to the borrowing of 
the sum of £4,889; that in addition to this amount the Local 
Government Board be requested to sanction the substitution of 
plant of an estimated value of £4,165 for the balance still unspent 
of a loan for £18,600 sanctioned by the Board on Aug. 21, 1903; 
and that an architect be engaged to assist the engineer in the building 
work. | 

Edinburgh.—4A conference took place in the City Chambers, Edin- 
burgh, last week between Major O'Meara, assistant engineer-in-chief 
of the General Post Office in London, and the members of the Streets 
and Buildings Committee of the Town Council, with reference to the 
laying of pipes along Princes-street for the underground telegraph 
cables. Some time ago the Corporation declined to give their consent 
to the pipes being laid along Princess-street. and suggested that as an 
alternative route they should be taken by Waverley Bridge, Johnston- 
terrace, and Morrison-street, so that a junction with the pipe at 
Murrayfield might be made without interfering with Princes-street. 
In a letter asking the Council to confer with Major O'Meara, the 
secretary of the Post Office stated that by the work going on day and 
night it could be managed in three days. As to this, however, the 
committee were of a different opinion. After discussion, a suggestion 
was made to Major O'Meara that the Government should consider the 
question of constructing the telegraph line along Prinees-street in 
tunnel instead of by the cut-and-cover system. This, the committee 
pointed out, would avoid the difficulty of entting through the 14in, of 
concrete on which the wood paving is laid. and also the difficulty 
which would be met with in the form of pipes, cables, ete. The Post 
Othee authorities will have these views laid before them. 

Canada. The Оте Electrical Ners states that the Neva 
Development Co. propose in the early spring to utilise the power 
resources of one of two waterfalls which are situated on their 
property. One of these, the ** Neva” falls, has a capacity of from 
250 h.p. to 400 h.p. when the water supply is normal, while the other 
and larger falls are situated 23 miles from the town site in a straight 
line. By damming the river these would give a head of 14ft. 4in., 
and provide easily a capacity of 400 h.p. to 600 h.p. As soon as 
weather conditions permit uninterrupted working, the company will 
commence damming operations and erecting power station and plant 
in connection with the former or town site falls, which they hope to 
complete with all transmission facilities at a cost of 8,000dol. to 
10,000dol. When this has been accomplished the company will be 
able to supply the town with light and the railway with water, there 
being no satisfactory water supply between Rainey and Winnipeg 
other than what may be derived from the Whitemouth River. The 
company's head office is at Winnipeg. We understand that the Cove 
Hydro-Electric Co. propose to harness the Tantarman River near Sack- 


ville, N.B., for the purpose of generating electric power for transmission 
to Amherst, Sackville, Moncton, Dorchester, and other towns. The 
company has been incorporated in Maine with a capital of 
2.000,000dol. It is understood that three concrete dams will he 
necessary, and that work will be begun this spring. 


Swansea. At a meeting of the Corporation Electricity Committee 
on the 3rd inst. the electrical engineer (Mr. Prusmann) reported tha: 
the names of 957 electricity consumers were on the books. Corre- 
spondence had taken place with the harbour engineer on the subject of 
substituting electric current for gas for working two pumping engine: 
at the south dock, The Trust now pavs £900 a year for каз. In the 
ease of electricity, assuming that the Trust would use 524,000 units 
per annum, the cost would be £1,647 at 1:224. per Board of Trade unit. 
In the case of gas, he pointed out, no account was taken of repairs, 
wherein in the case of electricity this cost would be borne by the Cor- 
poration, Mr. Schenck had said unless the Corporation could detiver 
electrical energy at less than 3d. per unit he would be unable to advise 
its adoption. In his (Mr. Prusmann's) opinion a price below 3d. was 
quite prohibitive from the point of view of the department. The 
engineer advised that a request from the National Eisteddfod Com- 
mittee for the installation of electricity at the pavilion be acceded to. 
He reported with gratitication that during the past 12 months there 
had not been a single short circuit, and while undoubtedly the cost 
of maintenance had slightly increased the results obtained had 
amply justified that. А letter was received from the Glamoryan 
County Council asking if the Corporation were prepared to come to 
an arrangement to work the line between the Midland Hotel and 
Ynisforgan, Clydach, in connection with the borough tramways 
system, The committee decided to reply that it was prepared te 
supply electricity in bulk provided the County Council could arrange 
with the tramway company, which had a lease of the Corporation's 
lines, for the working of the line. 

Manganese.—Some useful particulars of the mineral wealth of 
Brazil are extracted by the Board of Trade Journal from a review of 
the mineral industry by a mining engineer of Rio de Janeiro, published 
in the Engineering and Mining Journal. As to manganese, this 
industry is comparatively a new one which has recently taken great 
strides. As there is not in the country a metallurgical industry, all 
the ore is exported to Europe and North America. The principal 
exportation centres are in Minas-Geraes and Bahia, but the industry 
in this last State still awaits development. In Minas there are two 
districts. That of Burnier, located 500 km. from the sea bv railway, 
contains manganese deposits included in the metamorphic rocks and 
associated with limestones and iron ores, The ore exported vields 
from 50 to 55 per cent. metallic manganese, and contains from 10 to 
20 per cent. water. It is comparatively free from phosphorus. The 
Lafayette district has an ore of a different nature. It appears in 
fissure veins, and has been fornied by the decomposition and leaching 
of a rock containing manganiferous garnets. The ore exported gives 
from 49 to 51 per cent. metallic manganese, 3 per cent. silica, and 
0:08 phosphorus. A large manganese ore deposit was prospected in 
Matto-Grosso, near the Bolivian frontier. This deposit is situated 
some miles from the River Paraguay, and offers favourable workinz 
and transportation conditions, There are said to be many millions of 
tons of ore in sight. The amount exported from Brazil in 1906 was 
121.551 tons, valuing £179,380, as against 224,577 tons, valuing 
£332,827, in 1905. The following minerals and metals occur in Brazil: 
oxide of zirconium and other rare earths at Bahia, Minas, Espirito- 
Santo, and Rio de Janeiro; platinum in Minas and Pernambuco; mica 
and asbestos in Minas and Bahia. 

Cheltenham.—Mr. W. О. E. Meade-king, Local Government 
Board inspector, attended at the Cheltenham Town Hall on the 9th 
inst. to hold a public inquiry into the application of the Cheltenham 
Corporation for sanction to borrow £8,000 tor the provision of addi- 
tional plant at their electricity generating station. The town clerk 
said that when the application was made to the Local Government 
Board the amount asked for was £8,000. Since then the Council hal 
advertised for tenders, and provisionally accepted tenders for the plant 
required, their revised estimate being £6,825. 5s. This was made up 
up as follows: C. A. Parsons and Co., 1,000.kw. turbo-generator. 
£4,780; Willans and Robinson, condensing plant, £1,322. 5з.; 
Edward le Bas and Co., £303, foundations £200, switchgear £200, 
cables £20. The present plant consisted of one 100-kw. set, two 200-k w. 
sets, and two 500-kw. sets. Of the above, one set of 100 kw. and one 
of 200 kw. were used for public lighting, leaving 1,200 kw. available for 
private lighting. A 500-kw. set was kept as a stand-by in case of 
breakdown. Last winter the load to be dealt with amounted to 
730 kw. for private lighting, so that the plaut had to be overlonded. 
The load last winter showed an inerease on the previous winter of 
100 kw. According to the connections and extensions made during 
the year only 70 kw. might have been expected, but 170 was the 
increase, showing that the consumers were making greater use of the 
light than previously. According to the past experience of the ens- 
neer he anticipated an increase of 100 kw. a year, and after carefully 
considering the size of the generator the committee decided that ат 
would be most economical to install a 1,000-kw. generator. Mr. Bache 
(electrical engineer) then gave evidence, and, in reply to the inspector. 
said that the plint for which the present application was being made 
was all in connection with private lighting. Reduced to 8-¢.p. lamps 
the present plant was capable of 22,500. There were about 70 h.p. ot 
motors coupled, but they only represented a load of 15 h.p or 20 Rh. ]. 
Reduced to 8-c. p. lamps the number of lights they had connected at 
the present time was 60,673. Reduced to 8-c.p. lamps it would tk 
capable of 67,500 when the new engine was installed, or without the 
two 500-kw, engines kept as a stand-by, 37,000. 

St. Marylebone.— In reply to the Borough Council's request for 
a loan, the Finance Committee have recommended the London County 
Council to sanction the further borrowing by the St. Marylebone 
Borough Council of £49,136, repayable as follows; mains, £17,321 


М) years): machinery, £14,932 (20 years); building work, £500 
20 vcars ; walls and. paving, £1,983 (15 years; house services, 
£ 3000 12 „ears: meters, £4,800 (10 years), The London County 
Council. have also informed the Borough Council that their Finance 
Coninattee are prepared to recommend the County Council to agree to 
p the electricity loan of. £1.400.000 upon a permanent basis. as 
rom Doe 31 last at mterest at the rate of 4 per cent. per annum. and 
that in addition the Borough Council should pav the difference in the 
cost. of interest of the bills, now current, which were issued for the 
purposes of this loan at £4. 6s. 6d. per cent. discount. The Finance 
Committee of the Borough Council at a meeting last night recom- 
mended the latter to agree to this proposal. The Borough Council 
has received a report concerning the municipal electricity undertaking, 
which it bought from a company at a total cost of about £1 510,000. 
During the halt-year ended Dee. 31, 1906, the cost of production 
werked out at about 1,4. per unit sold, as against 2724. estimated at 
the outset of the scheme. In March last the cost for the current 
year was estimated at 176264. ; and љо, assuming the results for 
the complete year at 14d., there is an improvement of 8 per 
сми. on the estimate. On the income side the acconnt also 
shows в substantial improvement. Whilst the gross revenue has 
плам} by 13 per cent., there has been an average reduction in 
prices charged to consumers of nearly 4d. per Board of Trade unit, or 
Y per cent. The increase in sale has chictly been brought about hy 
toe addition of some very large consumers during the past J2 months. 
The 1906 June quarter's statement showed a balance of income over 
working expenses of £19,829, and during the next six months this is 
Ine reased by the sum of 551.501. Thus for the nine months the amount 
1 ulable to meet capital charges, ete., is £71,360. The remaining 
three months will add to this not less than £35,147. The sum avail- 
anle to meet interest and repayment of louns, charges, ete., will, 
tierefore, be approximately £106,507, and after allowing for all such 
€ atges there remains a credit. balance of £29 924, as compared with 
te estimate of 12 months ago of £23,528. The improved result has 
l. en attained notwithstanding the very heavy rate of interest payable 
on the principal loan of £1,400,000 for the purchase of the under- 
ting. 


PROVISIONAL PATENTS, 1907. 


MancH 26. 

Improved electric arc lamp. William Cowpe Turner, 
1. Bickersteth-road, Tooting Graveney, London. 

Method for measuring alternating currents. B la Giiti, 
18, Southampton-buildings, London. (Complete specification.) 

Improvements in arc lamps. (icorge Arthur Knapton and 
Robert Ironside Bagnall, 322, High Holborn, London. 

Improvements in and relating to electrical battery 
dry cells. John Thomas Knowles, 11, Southampton-build- 
ines, London. (Lincoln. Electric Company, United States.) 
‘Complete Specification.) 

Improvements in electric train.control syste:ns. Albert 
Henry Jackson, 22, Southampton-buildings, London. 

Improvements in electric arc lamps. Herl-ert Edward 
Angold and the Maxim Electrical Company. Limited, 18, 
Southampton-buildings, London. 

Electric fire-alarm with an insulation of paraffin. 
Wilhelm Boehm, 39, Mommsenstrasse. Charlottenburg, 
Berlin, Germany. 


7216. 
7234. 
7245. 


7249. 


7275. 


7279. 
7281. 


Marcu 27. 


Improvements in the armatures of magneto-clectric 
and like machines. Konrad Schattler and Leo Littmann, 
51, Deansgate-arcade, Manchester. (Complete specification.) 

Improvements in metheds of connecting high-tension 
spark қара Salpetersdure-Industrie-Gesellschaft, Ges. 
ш. b. H., 79, Augsburgerstrasse, Berlin, W., Germany. 
Date applied. for under Patents Act, 1901, July 6, 1906, 
being date of application in Germany.) (Complete specitica- 
tion.) 

Improvements in or relating to pole. pieces of electrical 
machines. Unione Elettrotecnica Italiana Company, 
Limited, 111, Hatton-garden, London. (Date applied tor 
under Patents Act, 1901, March 28, 1906, being date of 
application in Italy.) (Complete specification.) 

Electric automatic igniter. Jakob Fischer, 27, Chancery- 
lane, London. (Complete specitication. ) 

Improved method for the manufacture of tungsten 
filaments for electric lighting and heating by 
the reduction of tungstic acid. Allgemeine Elek- 
tricitats-Ges,, 83, Cannon-street, London. Date applied 
for under Patents Act, 1901, March 30, 1906, being date of 
аррисапоп in Germany.) (Complete specification. » 

Improvements in and relating to electric loco- 
motives. The British Thomson - Houston Company, 
Linnted, 83, Cannon-street, London. (General Electric 
Company, United States.) 

Marcu 28. 

72484. 009. Improvements in and relating to electrical com- 
mutation devices. William Suddards Franklin and 
Stanley Svivester Seyfert, 18, Southampton - buildings, 
Loudon. Date applied for under Rule 5 of the Patents 
Kuies, 1905, March 26, 1906.) (Complete specitication. } 

7410. Imprevements in or relating to marine electric steer- 

ing gear. Bernard Parker Haigh, 73, Comely Bank-road, 

Edinburgh, 


1309. 


7320. 


7336. 


7358. 


7491. 


1406. 
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7412. 


7432. 


74435. 


7449. 


7515. 


7519. 


1553. 


7555. 


1556. 


1551. 


7563. 


7585. 


7637. 


7642. 


7644. 


7651. 


1657. 


7663. 


7664. 


7687. 


7695. 


7696. 


7711. 


1712. 


1131. 


7142. 


3 


Tilting shade for gas, electrico, and oil fittings or any 
other illuminant. Frederiek William Thorpe, 3, Bardolpli- 
road, Tufnell Park, London. 

Improvements in or relating to electric contact makors. 
Francis William Cooper, High-street-chambers, Coventry, 
Improvements in electric telegraphs. Siemens Bros. and 
Co.. Limited. and George Sylvester Grimston, Queen Anne's 


chambers, Broadway, Westminster. London, (Complete 
specification.) 
Improvements connected with electricity meters. 


Wilfred Bertram Thorpe, Burlington-chambers, New-street, 
Birmingham. (Complete specification.) 

Improvements relating to electrio and other furnaces. 
The Grondal Kjellin Company, Limited, and Johannes 
Harden, 7, Southampton-buildings, London, 

Improvements in dynamo elootrio machines. Его 
Moore Tingley, Westinghouse Building. Norfolk-street, 
Strand, London. (Date applied for under Patents Act, 1901, 
April 4, 1900, being date of application in United. States.) 
(Complete specification.) 

New or improved pendant or fitting for electrio light- 
ing and other purposes. Joseph Casluke. 165, Queen 
Vietoria--treet, London. Complete specification.) 

Improvements in and connected with electrical wiring, 
whether for oloctric lighting, motors, telegraphs, or 
other similar purposes. Henry Wiliam Handcock, 
Alfred Herbert. Dykes, and Robert Tweedy Smith, 34, High 
Holborn, London. 

Improvemonts in and connectod with electrical wiring, 
whether for electric lighting, motors, telegraphs, or 
other similar purposes. Henry William Handcock, 
Alfred Herbert Dykes, and Robert Tweedy Smith, 34, High 
Ho'born, London. 


Improvoments in and connected with electric wiring 
for electric light and other similar purposes. Henry 
William Handeock, Alfred Herbert. Dykes, and Robert 


Tweedy Smith, 34, High Holborn, London. 
Marceu 30. 

Improvements relating to the electro-deposition of 
metal on hollow articles. Ernest Friedheim, 18. 
Southampton-buildings, London. (Date applied for under 
Patents Act, 1901, March 30. 1906, being date of application 
in France.) (Complete specification.) 

Improvements in and relating to the support and 
arrangement of filaments for electric lamps. Harry 
Richardson, 41, Refovuistreet, Dundee. 

Improvements in and relating to filaments for incan- 
descent electric lamps, Henry Harris Lake, 7, South- 
ümpton-huildings, London. (Parker Clark Electric Company, 
United States.) (Complete specitication, ) 

Improvements in and relating to filaments for incan- 
descent electric lamps. Неошу Harris Lake, 7, South- 
wmpton-buildings, London, (Parker Clark Electric Company, 
Unit! d States.) (Complete specitication.) 

Improvements in or relating to telophonic apparatus 
for installations. Edward Alfred Graham, 46, Lincoln's- 
inn-fields, London. 

Improvements relating to insulators for electric con- 
ductors. Henry Harris Lake, 7. Southampton-buildings, 
London. (Malter Gordon Clark, United States. (Complete 
specification.) 

Art. 2. 

Improvements in or relating to the connecting and 
disconnecting of the sockets of incandescont electric 
lamps. John William Waring and John Barker Waring, 
30, Belvoir-street, Leicester. 

Improvements in vibrators for siphon recorders used 
in working submarine cables. Thomas Pucker Taylor, 
Dalton Dene, Mennaye-road, Penzance, 

Improvements in supports for electric lamps. 
Tonks, 201, Moveley-street, Birmingham. 

Improved method and means of radiotelegraphy and 
radiotelephony. James Henry Webb, 4, Ruskin-waik, 
Herne Hill, London. 

Improvements in or relating to dynamo-clectric 
machines and motors. Siemens Bros Dynamo Works, 
Limited, 139. (Queen Victoriastreet, London. — Siemens 
Schuckertwerke G. m. b. II., Germany.) (Complete specitica- 
tion.) 

Improvements in or relating to the manufacture of 
refloctors. Siemens Bros. Dynamo Works, Limited, and 
Ernest Akehurst Holmes, 139, Queen Vietoria-street, London, 
(Complete speciticition.) 


Per * 


Improvements in olectrical shunts. John Baptiste 
d Homergue, 7, Southamp'ton- buildings. London. (Complete 


specification.) 

Improvements in electro-pncumatic ќга‹ к channellers. 
Henry Harris Lake, 7, Southampton-buildings, London. 
Ingersoll-Rand Company, United States.) (Complete speciti- 
cation, > 

Improvements in or relating to electric lifts or hoists. 
R. Waygood and Co., Limited, and Drummond Bone, 55, 
Chancerv-lane, London. 

Improvements in eloctric furnaces. Sherard Osborn 
Cowper-Coles, 4, Suuth-street, Finsbury, London, 
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chlorides or the like. Jean Billitzer, Birkbeck Bank- 
chambers, Southampton - buildings, London. (Complete 
specification. ) 
Arni, 3. 
7758. Device on sheave end of trolley peles of electric 
tramcars and the like. Thomas McMorran, 143, 
Beresford street, Moss Side, Manchester. 


7768. Improvements in and relating to oirouit breaker 
meohanisms. John Grice Stattor, Norfolk House, Norfolk- 
street, Strand, London. 

7785. Improvement in duplexing telegraph lines. 
Kitsee, 18, Fulham-place, Paddington, London. 
specification. ) 

7791. Improvements in electric transformer furnaces. Eugen 
Assar Alexis (ironwall, Axel Rudolf Lindblad, and Otto 
Stalhane, 23, Southampton-buildings, London. (Complete 
specification. ) 

7800. Improvements in and relating to conduits for electrical 
cables and wires. William George Toop (ioodman and 
Eustace William Ackland, 7, Southampton - buildings, 
London. (Complete specification. ) 

7815. Improved method for producing undamped oscillations. 
William Phillips Thompson, 6, Lord-street, Liverpool. 
(ies. für drahtlose Telegraphie m. b. H., Germany.) (Com- 
plete specification.) 

7818. Improvements іп electric turret oleoks and like 
mechanism. George Bennett Bowell, 40, Chancery-lane, 
London. 

1819. Improvements in pendulum-oontrolled electric circuit 
closing devices. (icorge Bennett Bowell, 40, Chancery- 
lane, London. 

7826. Improvements in wall or coiling roses or unions for 
gas and electric conduits. Alfred Furch, 18, South- 
ampton-buildings, London. (Date applied for under Patents 
Act, 1901, Nov. 24, 1906, being date of application in 
Germany. ) (Com plete specification. ) 

7828. Improvements in devices for feeding tubular or like 
articles to machines which work upon said articles. 


Isidor 
(Coniplete 


The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (General Electric Company, United 
States. ) 


7844. Faradic medical (tubular) battery. William Thompson, 


605, Fisher-building, Chicago, United States. (Complete 
specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on April 25.) 
1906. 
176. Regulation or control of eleotrio motors. 
Lundell Electric Traction Company and Lang. 
326. Method of and means for obtaining and working eleo- 
trio currents of high periodicity. Brown. 
5958. Wireless telegraphy. De Forest. 
7961. Dynamo-eleoctrio machines. Siebert. 
8340. Telegraphs for transmitting orders. Siemens Bros. and 
Co. and Lauckert. 
8345. Aceumulators. De Marvay. 
national Convention, Jan. 24, 1 
8616. Electric distance switoh. Leibius. (Leibius.) 
8654. Apparatus for the electric ignition of internal - oombus- 
tion engines. Nicholson. 
8932. Dynamo-electric machines. British 
Company and Dawson. 
9191. Apparatus for automatically operating electric switches 
at any given intervals. Mackie. 
9211. Fluid-pressure brake systems. British Thomson Houston 
Company. (Geueral Electric Company. ) 
9227. Electric fuse-boxos and the like. Eckstein ана Heap. 
9509. Elootrically-operated valves. Elektrizitäts -Akt.-Ges. vorm 
W. Lahmeyer und Co. (Date applied for under International 
Convention, May 3, 1905.) 


10613. Apparatus for starting and reversing the direction of 
motion of electromotors actuating elevators, hoists, 
and the like. Jensen, Norballe, and Lawson. 

11409. Manufacture of incandescence bodies for electric lamps 
from tungsten compounds. British Thomson-Houston 
Company. (General Electric Company.) 

13196. Appliances for facilitating the climbing of telegraph 
poles and other poles or standards. Chambers. 

12491. Windings for dynamo-electric machines. Lamme. (Date 
applied for under International Convention, June 2, 1905.) 

13602. Electric switches. White. 

13731. Electric accumulator plates. Terry. 

15237. Separators for secondary battery plates. Lake. 
Island Electromobile Company. ) 

16358. Air-brake systems. British Thomson-Houston Company. 
(General Electric Company.) 

18408. Eleotrio insulators for high-tension conductors. Lake. 
(Semenza.) 

18957. Electric motor-control apparatus. Euker. Date applied 
lor under International Convention, Aug. 31, 1905.) 


Johnson- 


(Date рр for under Inter- 
1906.) 


Thomson-Houston 


(Rhode 
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Edwards. 
19219. 
the current in an eleotrio circuit. 
l'ayne. 
21767. 
Hewitt. 
Oct. 9, 1905.) 
99498. 
and MacGahan. 
vention, Oct. 21, 1905.) 
22779. 
Thompson. (Ges. für Drahtlose Telegraphie. ) 


26990. 


1905.) 


Manufacture of dynamo brushes, sliding 
the like from carbon. Geb. 


27499. 


Electrical measuring or indicating instruments. 
(Date applied for under International Con. 


Frequency changers for electric currents. 
(Date applied for under International Convention, Dec. 


Siemens und Co. 


cars. 


Device for regulating or controlling the pressure of 
Watkinson 


and 


Apparatus for producing oscillatory electric curren ta. 
(Date applied for under International Convention, 


Davis 


Aerial conductor arrangements for wireless telegraphy. 


Noeggerath. 
4, 


contacts, or 
( Date 


applied for under International Convention, Feb. 16. 1906.) 


$7714. Electrical 
Urfabriken. 


tion, Dec. 6, 1905.) 


clocks. Aktiebolaget 


29545. 


Svenska 
{Date applied for under International Conven- 


Elektriska 


Tool for examining electric conductors. Scheibler. 


COMPANIES’ STOCK AND SHARE LIST. 
Name ^ Last price 
Commercial and Industrial. £ £ 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70, 000 
Ord., 1125,000.................................. 1 


Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 8 


.. 21/32 25/32 


А 4-6 
5/5e 5/32 


British Aluminium Oo , Ordinary, 2,001-40,000............ 31:1 
— -7 per cent. Cum. Pref , 1-40 000 асна Әта 5; -6: 
—— “А ” 6 per cent. Cum. Pref., 1-20,000.. od acero P 5 91-* 1 
—— per cent. Fundiog Certificates, 1-20,000 . . 5 43; 
——— 5 per cent. let Mort. Deb. Stock, Red. .......... 100 101 155 
—— — 5} per cent Loch Leven Deb (Reg.), Red., 1-5,000 100 98. 01 

British Insulated and Helsby Cables, Ord., 1-100,000...... 61 7 xd 
——— 6 per cent. Cum. Pref., 11%, 000 - „ : ^ 64 
——— 44 per cent. Mortgage Deben аа x Ravi eU 00 101-4 

British Thomedn: Houston 44 per N 1st Mort. Deb. 

Stoc оок, ROG A c АААЙ 100 .. 8296 

8 estinghouse Elec. and Manuf. 6 per cent. Pref., А b 

4 per cent, Mortgage Debenture ое .. w^ .. 6569 

Brush Blectrica] Engineering, rera Nos. 1. 105.751. 2 11 

Non. Cum., 6 per cent. Pref. .................... 2 u { 
44 per cent. let Debenture Stock —— — 100 8192 
dora bai r cent. 2nd Debenture Stock 100 75-7R 

Callende ae Debentures.............. eee rn ve Liss T 

66 6 6 „ „„ „„ 6 „% % % ᷑́ %%% „„ „46 7 
фы cent Qu. dad edat rata Di DLE 5 5.-5} 
Consolidated Electric i С Ordinary, 1- 110,000 .......... l 8 d-3 
Crumpton and (ooo eere 3 .. 21/102 8/6 
5 per cent. Debentures.. De wc PES с PC 96 93 
Dick, Kerr, aud (o., Ordinary, 1 260, [rcc NE es 13 11-1, 
6 per cent "аш. Pref., 1-305,000 ................ 1 2 13/ 2-17 d 
—— — 444 рег cent. Debenture Stock, кед............... 109 .. 10 -104 
Salon a and Swan United, “A” Shares, 1-89,401 .......... 5 14-19 
“А” Shares, 01-017, 139........ 5 24 21 
—— — per cent. Debenturee s.. 100 8:*2 xd 
——-— 4 per cent. Deb. Stock, Red. .................... ux 85 87 
Electric Construction, Nos. 1 to 112,100.......... ...... $ i716 
7 per cent. Cumulative Pref. .................... 2 142 
4 per cent. Perp. lst Mort War qm... £1 8 

Electrolytic Albalt Co., Ordinary, 1-202,218................ 1 11/32-13 32 

Ferranti Limited, 5 per cent. lat Mort. Deo. Stuck, ia — 24 

General Electric Compan (1900), 5 e GNE Cum. Pret. 10 8i 
—— 4 T cent, 1st Mort. Deb. Stock ................ 00 92 95 xd 

W. T. Henley's Telegrapb Works, Ordinary FF $ .. 1213 

44 per cent. Рге!өгөпое.......................... 6 .. 811 
per cent. Debentures ........................ фо .. 07 X9 

[ndis Rubber, Gutta Percha, and Telegraph Works . 10 151 ói 

4 per cent. Debentures РИЧЕ ма 9/ 99 xd 

ао Ee eaa Ordina Co., 1 170, 00h n 1 LN з 

Parker, os., mited Ordinary B- ^ ci * ‘ 

Peebles (Bruce) and Co., 6 per cent. Cum Pref., 20.051 · C0 0:0 E .. 491541316 

Teiegrapb Construction and Mainte unn 2 »9 3] 

ре оос Bonds ................... ds in 100 3 

White, J. G., and Co., 6 per cent. Cam. Pref , 1-15,000 ` -— 10 94.10 

Electrie Lighting and Supply. — 

Adelaide Electric Supply Ca, 6 p o. Cum. Pref., 1-10.00) 5 4151 
tournemoutn aud Poole, Urdmang C lu 93 Ul 

44 per cent. Cnm. Pref., 7.501-15,000 ...... ..... 10 91 9i 

6 per cent. Cum. Second Pret. 119.00 001-22. 500 10 101 0i 

44 per cent. Debenture Stock, Red .............. 100 1 te 4 
Bromley (Kent) Electric Light aud Power Co. .......... 5 .. 427 J xd 

44 per cent. lat Uebenture Stock, Rede. 100 93 is 1 
Brompton aud Kensington, Ordinary .................... 5 74 Èl 

7 per cent. Preference ............ ... ........ 5 7 8 

Calcutta 5 991080905 Corp., Ordinary, Nos. 1-50, 000 = A 1 H 
— 16 EATUR i 

Cambridge Electric unply Company, £10 Ord. ....... о В 

Canadian General Ele: teic Co., Commou Shares .......... x 00 130-138 xd 

Central Electric Supply, 4 per ‘cent. Guar. Deb. Sto 100 .. 0103 

E см. West End, and City Electric Supply. Urd., 2/3 

44 per cent. Cum. Pref., ‹-80,000 ................ 4 4. 
—— 4 per cent, Debent ure Stock, p^ оао м 96 +9 
—— “City S ndertaking, "4 e Cum. Pref., 1-40,000 5 33; 
dit a 40,001-80,000.......... § 313 i 
Chelsea Electricity ‘Supply Tu 5 3 3i 
44 percent. Debent ura .. . 100 104 47 
Chicago Edison Co, lst Mt. 5 p. c. 30-yr. 914. Вів, k. d. _ 
ОРИ Е 8 №1020 .. 98171 
City ol London, Ordinary cence es e 10 .. 94- оу 
6 per cent. Cumulative Pref......... ........... 10 .. 11-12 
5 per cent. Debenture Stockckckck n 100 .. 11-14 
44 per cent. And Deb Rtk. Prov. Certs. (all pd.). 100 .. 97-100 
City of Wellington Kiectric Light and Power Co, 5 per 
cent, Kegiscered Ist Doba., Red. 1-1630 ............ . 4831 
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Name. 


kel per 19055 and Power Co., let Mt. Stl. 5 per cent. Bds., 100 
JJC ⅛ĩ½'drtt vy Е 
Coanty of А Riectrical Power Distribution Md 


9 !!!!! Lus ee est rx а M 
— r cout. Preference, 1-50 000 .................. 5 
County of on Electric Supply, Ordinary ........... . 10 
V 6 рег cent. Cum. Prein... 10 
——— 4) per cent. Debentures Prov. Certs. All pd. Rd. 100 
—— 44 per cent. 2ud Debentures Prov. Certa. ........ 100 


Bdmundeou's Electricity Corporation, Ordinary, 1-50.00. 5 
———— 6 per cent. Cum. Pref. 

€ ner cant First Mort. Dab .. 

Electrical Development Co of Ontario. 5 per cent, lst 
Moet. 3". year Gol 1 Borde, 0.751-15.75 

Electric (t à Traction Co of Aust.. 6pc Cm Pf, 1 30000. E 

$5 prr cent Debenture Stock Red 

Electric Supply Co. of Victoria, 5 per cent. ht Mt. Du 
Stock, Red 


e»: е э @# э э. ө tt n t 


+ + а «+ o. 9 s 1 1 э э 0 « э е 887 э « › э ө э Ф 9 Ф ө Ф 9 ө Ө eee 


T Electric supply, Ord. Nos. 1-10,000 ........_ 5 
per cent. vbt Deb. Stock, Red.. e€0e006*990 906 99 99 9.9 100 
Hove EM Lighting, Ord.. 1-13, 000 .. 6 
Indian Electric Supply то Traction Co, 6 per ‘cent. Con- 
struction Deb. Stock, Re. 100 
Isle of Wight Elec. Lt. and Pwr., р Db. Stk. Red. 100 
de Pes rie Power and Li ng, 6 per cent. ош: 
Kensington & Kni igh abridge Elec. Lt., Ord., 1-21,000 . 6 
Keusiugton and e and Notting Hill, 4 por 
cent. Debentüre tock Rt.... 100 
Kidderminster and Dist. Elec. Lighting and ко йкы 10 
Loudon Electric, Ordinary ............. NE .. о 
Ar y K 8 
4 per cent. Ist M Debenture Stock, Red.. . 100 
Madras Klectric 3upply Corporation, 5 рег cent. Construc- 
tion Deb. Stock., Red. (Prov. Certa), all paid ........ == 
Metropolitan Ordinary, 100, 001-500, O O-. 5 
44 per cent. First Mortgage Debenture Stock.... 100 
44 per cent. Cum. Pref. ....................... . 5 
—— 54 per cent. Mortgage Debenture, Red........... 100 


Mexican Electric Light Co., 5 per cent let Mort. Gold Bds., 
1255, € 1-1,000 (5100), D1. ,000 (4500), M 1-4, 400 (1, 900) Sio 


Mexican Light and Power Co., Capital Stock..............5 
5 per cent let Mort. Gold Bonds, Red., 1-3, 000 
(500), 4, 001-14, 000 («1,000)............................ — 
Midland Electric Power Dis., 44 p.c. let Mort. Ded. 
Newcaatle-upon-Tyne Blectric Supply, Ordinary, 1- 57 ,009 Б 
— do., 57,0. %)! cau eye zar ends 5 
do., 75,С01.87, "500 (issued at £2 prem., l6s. paid) 2 
— 5 por cent. Pret. writ ᷑—Kꝙh⁰nqq]0]o sd ЕЯ 5 


—— do., 75,(01-87, 500 ‘acted at 10s. prem , 42. paid) 2 
Notting Hill Electric Ligbting 2322 “ ie 
— 4 per cent. First Mort. Debs. Nos. 1- 900 (Reg) a 
Oxford Electric, Ordinary, 1-96 and 40-18, 5100. 
4 per cent. Debenture Stock .................... ` 100 
River Plate Electricity Co., Urd., 1-119,687 & 120,591-120,507 1 
— — per cent. Non- Cum. Pref., 1-100,000 
5 per cent. Debenture stock, MOG NEC 
Rosario Kicctric Co., 6 per cent Cum Pref., I-20, 000 
— — 6 per cent. Cum. 2.4 Pref ‚ 1-15, 000 
Royal Electrica] Company о? Montreal, 44 per cent. First 
Shares Mortgage Debentures ...................... 
Shawinigan Water and Power Co, 5 p c. Cons. Ist Mt. Bde. 
Smithfield Markets Electric Supply Ord. i 12,0000 ...... 
4 cent, Debenture Btkkk „..-.. 100 
South London, Ordinary b 
South Metropolitan Electric Light and poner. on rae | 
7 per cent. Cum. Pref, . —— 1 
44 per cent. lst Mort. Deb... sel s.s... 100 
Bt. James's and Pall Mall, Ordinary, 101-20, 080 . 
——— 7 per cent, Рте!................................ М 
—— WN pet cent. Deb. 
Urban Electric Supply Co., Orainary, 8-50-007 .......... 
— 5 per cent. umulative Preference, 90,001-80,000 
Westminster, Ordinary ........................ еее 
—— 4, per cent. Pref., 110, 101-158. 251 


259222 „„ ое э о 


Electrie Tramways.— 
Anglo Argentin, 53 per cent. Cum. Pref., 1-260,007.. 5 


E o i E E EEE A $ 
RN 6 per cent. Debenture Stock, ds die . 100 
Auckland Elec. Trama., 5 p.c. lst Mor. Deb. Stk., Red. . 100 
Barcelona Tramways, 0 pr) 000 oie exe ed eee e E RE 10 
5 per cent. Cum. Pref. Shares, 1-10,000 .......... 10 
5 per cent. Deb. zo) pA .. 100 
——— 44 per cent. Red. Deb. Stoc... 100 
Bath Elec. Tramways, Ld., Pref. Ord. 1 001.150, 606. 1 
5 per cent. Cum. Pret. Shares, 1-59,594 ......... 
Birmingham and Midland Tranis., 3; p c. lst Db. Stk., Red. 100 
Blackpool and Fleetwood Trams 10 
Bombay Elec supply & Teams. Co.,6 per cent. Cum. Pref. 8 
44 per cent. Ded Stock, VVV . 100 
Brisbane Tramway Invest., Ord. oo 
5 per cent, Cum. Pref., Nos. 1-75,000 ........ 2... 


5 
per cent. Deb. Stk., ' Red., Prov, Certa. Ра pes 100 


Britiah Co im bla Electric Railway Co., Ord. Def. . 100 
= ОРО. Q, esM . 100 
——— 5 рег cent. Cum. Perpetual Pref. Stock.......... 100 
——— 4, per cent. lst Mt. Debs., Nos. 1-6,250, a £40each 40 
—— 44 per cent. Vancouver Power Deb... 00 

BAtish Electric Traction, Ord. 1-300,000 & 60,001-90,000 . 10 
b per cent. Cm. Pt., 50,001-60,000............... . 10 
——— per cent. Pe tual Debenture Stock . ........ 100 
—— 44 per cent. 2nd Deb. 8tock ..... ТЕТЕ 3 100 

Baenos Ayres and Belgrano Trams.. e Ө 
——— ' A" 6 per cent. Cm. Pf., 1-40 000 co essere eec ё 
— B" 6 per cent. Cm. Pt., о: (— . ô 
—— § per cent. Deb. Stock, Red. otee 92228 оосо 99 100 

Prov. Cert., all paid ........................ .. 100 

Baenos Ayres Electric ams., 5 p.c. Deb. Stk., Red, 100 


Buer os Ayres Gd. Nat. Trams Co, 5, per cent. "Pret. Deb. 
Bonds, ked , 1 · . o —rr 000... 
——— 6 per cent. Deb. Bouds, Ked., 1-2,275 
Buenos Ayres Lacrcze Trams. Co., dtg. 5 per cent. let Mort 
De d. stuck, Red 


«езе... o ron 


++ te 22958290 е е е э өе э э оез Фо ә о ез оо зо эе оз о о 


Calcutta Tramways, 1-105,000 ....................... (e.a Ó 
! f ⅛ vl nat ete EFRON ER 5 
I per cent. lst Deb. Stock, Rll. 100 

Cape Electric Tramways, Noe. 1-480, ООО Led eer REV ва | 

City of Birmingham Tramways, 5 per cent. Cum. Pref. . § 
per cent. lst Mortgage Deb., 1-3000 (1917) ...... * 100 

City of Buenos Ayres Trams. Co. (1901), 1-232,000. . ........ 9 

4 per cent. Deb. Stuck, Ie. 19295 ................ 100 

Colombo Kiectric Tramways and d enu. 9 per cent, 1st 

Mortgage Debenture Stock, Red. €9*9950699009$909$06€09080806008 


Amount 
paid. 


Ф 
e e ГД е 
se t 0 t s: 2 21111111 


знн: 


Last price 
8 


90-92 
35-5 xd 


84-94 


511/155 . 5/16 
7à-7 


Amount 
Name. paid. 

Cork Electric Tramway and Lighting Co., Ordinary ...... 10 
— 4 per cent. Cum. Pref. ..................... sewes CI Ius 

г cent. Dobent ure .100 . 

Dublin | Un ted Tramways (1296), Ord., Noe. 160,000 ...... 10 . 
—— 6 per cent. Pref, Nos. within 1-60,0(0..... d 100 аа 

3. per cent. Mort. Debs., 1. O00 Red. . 

Hastings апа Diet Elec. Tram. Со, 4) p.c. Deb Sti. 100 a 


Havana Electric Railway Consolidate Mort, 5 per uc. 


90-year Coupon Bonds of 1952, 1-6, 077 . . . SI, ие 

Imperia] Tramways, Ordinary ..... —— suis Жена - 
6 per cent. Cum. Pref. ............... VA VS eee А a T 
4, рег cent. Deb. Stock ......................... . 100 . 

Isle of Tbanet Electric Tramways and Lighting, 5 per с. 

Cum. Pref. Nos. 50,001-60,000...................... vs - 

T = кажар 4 per cent. lat Mt. Db. Stock. Red. 6 6 6 6 „ „6 „6 „ 2 ) 100 ee 
Kalgoorlie Electric Tramways, 1.22 ),000 .................. l ui 
5 per cet. A" Deb. CORO METEO chin ооа 100 .. 

6 per cent. “ B" Den. Stockck kg 100 .. 

Kidderminster and District Lighting and Traction, Pref... 85 

Lancaanire United Tramways Limited, 5 per cent. Prior 

Lien Deb. Stock, Bed 55222 „ „ „„ „6% „% „%090m18 „ „ 6 „ 6 в ооосоовоосоово ое =e « 

£296 500 2ud Mort. Deb Stock »*2509009999 TELET) — Sa 
£85. 330 Deferred Deh. Stock (all fully paid). — - 

Lisbon Electric Tramways Limited, Orl.. Nos 1-594, 188. l ..1 
—— 6 per cent. Cum. x rel., Nos. 1-125553. ........- $t. ud 

5 per cent. Mort. Deb, 1-5,00) Red. ............ 100 .. 

London United Trys. (1901), 5 per cent. Cum. Pref......... 10 

4 per cent. 1st Mt. Db. Stock, Red. .......... (ese 100... 

Madras Elec. Trams. (1904), ра cent. Deb. Stk, Rd. .... 100 

Manila Elec. R K and Lghty. Corp, 5 ос. lst Lien and Coll. 

Tr. Siukg. Fuud Go.d Bonds of 1955, Red., 1-4 635 .... 31,0009 . 
mer Xr ind Co., 54 p.c. Cum. Prel., 301- 21,625 and 

44 per cent. let Mort Deb. Stock, Red. .......... 100 

Metropolitan Elec. Trams., Defd., 1,000, 001-1 314,016... 1 o 

d per cent. Cum. Pref., 500,001-1,000,000. .'. „ 0 6 6% „ „ 2 0 Г 
44 per cent. Deb. Btock, „ - 

Mexico Trains. Co., Gen. Cons, 1st Mort. O- year 5 per cent. 

Gold Boa: ......................................... — .. 
Milwaukee Electric Rail and Light, БР b per cent. 50-yr Cons. 

Mort. Bonds, 1926, 1-5,500 and -8,000............ 000 
Hoo Street Rail, 44 per cent, Starline Deb., 601-2,000 

r ОЕ ЕССООХОМИВН ОЕ 100 2 

New General Traction, 6 per cent. Cum. Pref., 1-10,000 and 

34,001-74 000 *9909292306002090099209t€0600600808090002099999 2 6 % % % 6 66% 6 6 ов 8 = 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 19 zx 

——— 5 per cent. Cum. Freis c E ER 
Perth Elec. Tramways (W. 2. per cent, 1 Mri Deb. Sk... 100 = 
Potteries Elec:ric Traction, Wa жеекте A ө» 

Б per cent, Cum. Pref., 500, sas 000. *-"9»0(0906200008 1 ез 
рег cent. Debenture Stock . тежа ce serves Re ИМ а 

Provincial Tramways Co., Ordinary, 1-24,912 ....... Wax DV € 10... 

— 6 per cent Cum. Pref., 1-000 .................. 19 .. 
Керо Elec. Tramway and Supply Co., 6 p.c. Cum. Pref., 

) Mie Din, ea us te sen EE 5 
4) per cent. lst Mort. Deb. Stock, Red. .......... 100 .. 

Sao Paulo tramway L gut, and Power Co. FFF 8110 
—— Sper cent. let Mort. Deb., Red. 1929. 1-11,020.... 2500 

Sou h Metropoll tan Electric Tramways and Lighting Co., 

6 per cent. Com. Prel., 19,571-169,570, Prov. Certe. .... ee 

——— per cent. Deb. Stock, Red. ß rx 

Sunderland District Electric Tramways, 9 p.c. lst Mort. 

Debs, Red., 1-1,600 .................................. 100 
Yorkshire (West Riding) Elec. Tiam. Co., Ved., 70,001-110,000 5 .. 

6 per cent. Gum. Pref., 1-46, VV 5 

——— 44 per cent. let Deb. Stock, Bod. ........... — i! 

Electric Railways.— 

Oentral London, Ordinary олоо оо 0.0 OS оо OD GS ем ем GO оо эе eS оо e» 100 ee 
== percent Erst eee eee еэ 96 9.0 „ OF овоо OS Of 9-0 €. OO QD 100 emm 
—— deferred eee э э э е оо AD Фе о о (mp == == — 100 oe 
—-—— 4 p. с. Deb. Stock (Prov. Script Certs, fully paid) 10) = 

City and South L^ndon, Consolidated Ordinary e 
— 4 per cent. Debenture Stock . 298 ..'100 
——— 5 per cent. Pret. Stock 91 629 256 55 „ Фә ө 2 2 „ „ ое 100 27 
й 99 ee ge 95 ea 6 %%% „% % % „% %% %% „%% „%%ö ) 100 ер 
— . 1 .. 100 . 

Liverpool Overhead, 5 per cent, Prei «sss. 10 a 
——— Ordinary, , w ⁊ 10 

— 4 per cent. Mortage Debentures, Red , 1-1,700 .. — wo 

Underground Electric Railways of айлин 5 per cent 

Profit-Sharing Secured Ness... 

Telegraphs and Telephones.— 
Amazon Telegraph Co., 1-25,000 .......................... 10 
5 per cent. Debs., Red., within 1-1,069 ............ 100 .. 

American Telephone and Telegraph Caillat, Trust 4 per 

cent. Boads, I. 28, 000 and 55 C01 -78.Co⸗ù 0:0 .. 
Аоці ›-А шегісап Telegraph Co. Ordinary ................ 100 . 

——— per cent Preferred Oratory o 10) ... 

—— — Deferred Ordinary | ..... .100 ... 

Anglo-Portugu-se Telephone Co., 5 per cent, lat Mort Deb. 

Sen ...... ЛОК ЛКК СТЕ. 100 ... 
Chili Telephone Co., 1-44,00)... Bote 
Commercial Cable Co., Ster. 500. year 4 p. с. Deb “tk, Bed 10) 44 
Cuba Submarine l'elegraph Co. , Urdinary, 1-16,020 .. 10 ... 

——— 10 per cent. Preference, I- U, 00 10 
Direct Spanish Telegraph Gx, Ordinary .. ere CO 

10 per cent. Cum Preference . бө н eee СӨ 

—— — 44 per cent. Debe , 1-600..................... 50 

Direct United States Cable Cu... 20 


Direct West India Cable Co., 4 per cent. Pods. z Reg. 


within 1-1,200 Red. 10) 

Eastern and Mouth African, 4 per cent. Mort. Debe, within 

13,%0, 19 9.. «1 

—— 4 рег cent. Reg. "Моге. Debs. (Mauritius. Subsidy), 
1-8,000, 19135 .. e. 25 
Eastern Kxtension, "Australasia and ‘China, 1. -300, (CO . 10 
—— — 4 per cent. Mort Deb. Stock, Perp. ......... . ыш. 100 
Eastern Telegraph Co., Ordinary Stock CC 
—— — 15 per cent. Preference Stock . e ee ТОО 
——— per cent. Murty age Debenture ‘stock... КОКУЛ 109 
Great Northern Telegraph Co. (of Copenhagen) . 10 

Halifax and Bermudas Cable Co., 44 per cent. Ist "Mort, 
Debs., witbin 1-1 2, Red Et . . e Ру 03 
Inds- - uropean Telegrapn Co. ... eee г. 
Marconi's Wireless lelegraph Co, A 256, 127 „ ТС ` 
ЕШАЛОН СТИТУТ 8 1 
Monte Vid о Telephone Co., Urdinarv. 1-72, 63... —— MÁS | 
—— 5 per cent. Preference, 1-4,492 . ——— A і 
Oriental Telephone and Electric Company.. FFF 1 
6 per cent. Cum Pref. 1 


Pacific and European Tel., 4 p c. Guar. Deba., eo 11,030 100 


Last price. 


£ 

14-15 
14.15 
99-10C 
14. f} 
151 143 
94 36 
98-101 xd 
89 N 


18-19 
14-14 


) 
104.114 


51-5] 

98-1(1 
125.130 xd 

95-97 p.c. 


29 32.1 1/32 


84 87 


143. 15 xd 
99-101 
83-101 


100-192 
134-14 
105-107 
137.142 
807885 
10»-'C8 
37-39 


93-101 
58-60 
i-i 


T “lg 
* . 29152-1 1/32 
e. 15/16-1 7/16 


14-34 
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Name. paid, Last peice Name. xc Last price. 
2 8 2 2 
National Telephone, Preferred .................„......4 100 . 1064-1 Telephone Co. of Egypt, 44 per cent. Deb. Stock, ве. ess... 100 „ 98-102 
— — Deferred Stock . 0004008080048 сосове оо оо оо оо оо ооое 9.8 1 eue 0621001 West African Telegraph Оо. 0€900809099000000090900209002920€9 095600 090002900 10 ITI 10-104 
——— per cent. Cum. 5 10 .. 11-15 W eat Coast of America, 1-30,000 and 55 001-53 008............... M d eas 8-2 
——— 6 per cent. Cum Весора Pre f 10 10-12 4 p.c. Debs, 1˙1. 800, Gua. by 8 tern Telegraph... ..  QGO102 
——— 5 per cent. Non Cum. Third Prei. 8 12 West India and Panama Telegraph Co., Огаішагу.. ...... . 110 ... 9/16-1 16 
— 34 per cent Deb. Stock, Re. Я —— 6 per cent. Cum lev Preference ....... € wesss 10 74-73 
— 4 рес cont Deb. Stock. R.... m rie 206 —— õ per cent. Cum. 20а Preference c — epee 10 34-63 
United River Plate Tele. 0^, urdinar „1.100.000. . тт 5 рет cent Debe., Rea., 909090090009000005000 100 coo 9 102 
——— 5 per cent. Cum Pret, 1-40.000 ................ . 7 yis на Western telegraph Co., 1 207, 930... ff 138-134 xd 
——— 5 per cent. Debenture Btuck, Кед... ssa 1041 -—— 4 per cent, Debenture ptock, "Red... "— ВОО 101-1 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns tor Increase oe Miles of Accounts for past year. 
week. decrease. шег Cost 
Cine. Receipts Am, 
Current Total | Passengers | Oar miles | Pas- | Oar of | mile. 
Bode | 1807, | 1906 | Week. | “Year, 1906. | Ending | а | s: dig E: | rese 
| April 5 1.85 1227 + 131 1053 254 | 25 s 
А Чоп eeevecece * д + 7 b May 31 64.071 15,530 351 1,379 723 
Aae сарка sva oe Ó 32? 210 [+ 112 s 8 8 „ 15 14:338 3315880 388.845 
Baker Street «nd WaterlooRy...| ,, 6| 2 25) | 1,429 | + 801| 4+ 2,47 — ve = _ х M 
Birirnhead O.sfporation ........ „ 7| 118 | 100} 114) + 114 | 45 53 | 45/65 March 31| 56,025 | 11,145,551 | 1,509,903 
ham Corporation . , 6| 65% | — — — 2 a 31| 17,155 | 4,709,798 | 266,586 
BlcabersGorperation. ........] „ 3| 19% | 913 | 41,052] + 1139| @ | a4 „ 25| 48,875 | 8,661,720 | 986,953 
Blackpool Corporation Har. 28 500 338 | + 163| + 3,925 | 172 174 al — c 2 
Blackpool-Fleetwood Trams.....|Aprii 6| 1,0005 | 295 | + 757| + 1133 | 164 | 164| Deo. 51 51,846 | 2,325,677 | 579,264 
Bolton Corporation ............| » 7 2,25 | 1885 |+ 258| + 83 | 42 2 | March 31| 95,766 | 20,205,196 | 2,161,130 
BosraemodibO yrporation . se| on 1,363 706 |+ 659| + 656 |1741] 41 „ 51 55,276 10,068,288 Г : 
Bradford Corporation ..........|Mar. 70 4836 | 4,051 | + 785) 4 8,565 | 96 | 95 1/230,085 | 47,108,000 | 5,063,392 
Brighton Corp ration .......... April 7 1,05/ 839 | + 219| + 20 9&| 94 1 50,358 11. Or ое rt 
Bristol Tramway Company......| » 9| 6.818 | 4957 | +1,86t] — 61à| l| Deo.51/259,799 | 45,518,573 6, 197,156 
Barnley Oorporation............| o 6 1.555 | 1,235 5232 — 40 | 4) | March$1| 57,992 | 11,082,704 | 1,197,772 
Barton Corporation ............| 7| 315 279 | + 55 | + 15| 8| 84 „  1[17,950 | 5,878,269 | 454,082 
Cardiff Corporation = = = — 34:64 |t52:46 „ 1112,09 24, 134,363 | 2,770,049 
Carlisle Tramways Company ....| » 6| 201] 174|+ 7 — 151) 85| 85| Deo.31| 10,713 | 2,935,002 | 359,756 
Central London RAU „ 6| 56%) 67:5 |-115| -10055 | 6 6| „„ 511547,588 | $4,875,547 | 1,281,214 
City and south London Ballway.| .. 7| 2689 | 2689| ~ — 177 &| 6 8| — = - 
Colchester Corporation . Mar. 30| 168) 164|+ 6| — 8 | 8 | March 51| 10,888 | 2,457,553 | 390,78 
Cork E. T. and L. Company. April 4 508 471+ 61) — 80 1 Dec. 31| 24.895 , 5.814.376 25 
бо B. Т. and L Company AP 5 d 2% 5| — оо ues ae] 96996 | 6,814, 882,256 
Dover Corporation „ 6| 2n 208 |t 75) + B| 4 4 51| 11,250 | 2,853,200 545 
Dablin and Lacan Blectric By. Е н 5 165 105 т 165 T, Oth Hi 63 De 0. 51 6'358 402.511 110.75 
DabliuU. r. .... ...... .. 5) 5.758 8.592 | +1190 + 2,93 | 484| 82] ,, 51 267.489 | 50,060,949 | 7,077,572 
Dandee City Tramways .. .....| „ 5 1,192 993 |+ 193| + 7,058 22 22 Мау 15 50,154 | 13,086,396 
Gact Ham CO reporation..........| 61.170 881 |+ 26) + 286 | 14 | 14 | March31 ,658 | 5,689,658 1, 868.616 
Glasgow Oreporation.. .| 6 | 18.959 | 17,092 | +1,9:4) «61,006: 79, 795] — May 31!756,480 196,767,519 17.945,58 
QloncesterC wooration ........ „„ 3 20) 9t |+ 103 - 15 | 15 March ' „187. 989, 
G. N.. Боза ии c Вгутроп.| , 6 5,680 - — — E E Ц 15,466 . 7 665, 
Н «(Сех O»coortation - те — == PR = „ 31 74,019 | 17,849,642 
Haidersfeld Corporation ...... Mar. 30| 1,005 | 1,514 |+ 28)| + 6,662 | 55 35 „ 9 74,019 14.858.150 1688.86 
all Corporation ..............|April 6| 2,534 | 2,166 |+ 43) + 221 | 3 | a6 „ Un 1 3 
ford Cor por stion .. — — — — = 104 | 104 ' à 18,65 47,102,921 8,910,698 
lkoston Corpotation: I 206 109 ＋ 97 — 9 9 =Z E = ET 
irkcaldy0 poration . een e| — = = ss am 7à | 74 May15| 11,586 | 3,626,652 419,800 
Lancashire United FEED ДЕ e| «4 3| 2,629 853 | +1.776| + 5.014 | 38, | 28 " 
Leeds Corporation . „ 5 73514 | 4,458 | +286) + 3,557 | 894| 894 March 25 5164 
Leicester Corporation ..........| » 6 2737 | 2105 | + 634) —- 42 42 Dec. 31 298.2 ni Tera т. 058 
Live 1Oorporation .......... Mar: 30 | 11.251 | 17,724 | + 527| + 2.668 | 104 | 104 „ 31 
Liverpr0l Overhead Ballway .. „ SL] 153 | 1,409 | + 184) + 1134 665. 665| June 30 581. one 111.1715885 12, 166, al 
London County Council ........ „ 30 | 32.296 | 14,003 | 415,232) +614,505| 93 | 98 = " Z = 
Lowestoft Corporation . Е s, = 6 | 6 | Sept. 50) 14,511 | 5,188,857 | 369,435 
Maidstone Corporation ........ um f r^ Pr " 8 | 2 | March?l| 4,740 | 350.121 118,827 
Mauochester Corporation .. .|April 6| 16.19% | 12,971 | 5,222 | + 1,448 | 149 | 149 5 ' , 
Metropolitan District Ballway..| ,, 7, 7,1651 7,758 |- 533 3834 | a4 | 24 ia 651,966 900. 14,123, 5,126 
Metropolitan Bal way — eens T 16, 105 Ei M 13 — 25.7. ч *74 adi = = 
Nelson Oorporation ............ " ps 21 31 159 1, 7 
Newonstle- On- Tyne Corporation. ., 6 4.952 | 5,800 | +1,152 - 50 | 50 „ 53.1 gr, 849 45 088.85 506,268 
Newport (Mon.) Corporation .. „ 6 801 193 |+ A| + 211 | 15| 15 ‚ „ 31 30.356 7.252 525 Javit 
Oldham Corporation ............ — — — == = 51 5 90 25 65,553 18, 466,245 1,604, 740 
Portsmouth Corporation T 2.655 | 1,675 |+ 98)| + 939 28 
ату Corporation......... . . Mar. 7 559 — 31 + 315 at 831 E 2 95,1! 08 19,625,589 197,499 
‘Rochdale Corporation .......... — = = — |4149 2129 51 14,881 | 2.837,110 647 
'Rotherham Oorporation .. = = R > E 9$ | 8 „, 51 35,569 | 5,851,472 885.054 
'Balford Co-poration ............ April 8| 4414 | 4225 |+ 191} + 537 | 708 7 E 
Scarborough Tramways Co. ....| — — = — мА 4 44 " 51 214,11 59,815,660 4,884,590 
‘Sheffield Corporation ..........| ., 7| 6.145 | 5,107 41.038 + 1,132 | 357 | 353 ‚ 85 
Southampton Corporation .. . A er - = | 18 | 18 „ 3149.35 9.254.771 1.108.565 
Routhend-on-Sea Corporation....| Mar. 20 257 249 + 8 +107 9 9 "ES M E Е " e = s 
Stockport Corporation .......... =, = a ir — |25 25 » 31 32,550 | 6,766,051 | 1,027,733 — 928 — 5 
Sunderland Corporation ........) „ 24 1,552 | 118 |+ 160| + 3,775 8) | 90 31| 64,858 | 15,364,463 | 1,495,685 |1004 10-56 | — 9" 
Swindoo Corporation ..........| ,. 20 152 171 - 1 — 44 44 й 51| 4.937 1,316,757 108, "751 087 1155 | 1,57 . 
Wallasey U.D.O. ................ April 6| 1,034 700 | + 54 | + 237 |1185 1185 31| 38,768 7.419.881 778.851 1:30 |11:94 5.8 7H 
Warrington Corporation ........ — — — — — 9 9 » 51| 17,057 | 4,418,225 | 405368 | — 386 — |6 
Weet Ham Corporation „ 4| 3.240 | 2127 | +1115 | + 1.115 |117 |147 B . 
Wolverhampton Oceporation ....|Mar. 31| 1,185 | 741 |+ 441] + 2.179 20 29 se " 41,30 16. 47.868 E 195 7 108880 zog 
* Includin steam: trains — t And 98 wiles of interlacing track Train mile, Por mile of single rack, АШаМуома базе k Double track 
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First, assume sets 2, 3, and 4 to be running in parallel and 
fully loaded and it is required to run up No. 1 and switch 
it on to bus bars in parallel with existing sets. The first 
proceeding would be to close negative switch, then equaliser 
switch. soon as this is done, it will be noticed (see 
diagram) that an additional path has been provided rid 
negative switch, series winding equaliser switch, and 
equaliser bar to negatives of running machines, and it 
will also be noticed that this path is in parallel with 
series winding of running sets. Considered with reference 
to the respective capacities of the various machines, the 
resistance of the series windings and connections may be 
represented relatively by the following Nos. (1) and (2) 2, 
(2) and (3) 4 Now on the assumption that the running 
machines are fully loaded, the total amperage at the 'bus 
bars will be 4,000, and, according to Ohm's law, this will 
divide itself among the four paths as follows: Nos. 1 and 2, 
1,500 amperes; Nos. 2 and 3, 700 amperes respectively 
(approximately). Current in any one conductor of a 
number of conductors in parallel, but of different resist- 
ances obtained from following equation : X, total current ; 
A, B, C, D, currents in each conductor; u, 0, с, d, resistance 
of each conductor respectively ; then 


1 1 
A а В h 
— = vc Trete. 
X 1,1,1,1 X 1,1,1,1 X 
h C d a , d 


So that the maximum current the cqualiser cable will be 
called upon to carry at any time will be 1,500 amperes, 
and as this period will be short - i.e., until the generator 
takes its share of the load—a 75 square inch section ought 
to be ample for the purpose. Next as to the smaller sets, 
assuming Nos. 1, 2, and З are running, proceeding as before. 
The total amperage at the bus bars is now 5,000 ; this 
current will divide itself among the four paths (negative 
switch, series winding equaliser switch of No. 4 set, form- 
ing опе path in parallel with series winding of the running 
sets) in the following proportion: Nos. 1 and 2, 1,700 
amperes; Nos. 2 and 3 sets, 800 amperes respectively 
approximately : so the maximum current the equaliser 
cable will be called on to carry will not exceed 800 amperes, 
and, as previously stated, only for a short time. А 
5 square inch section cable ought, therefore, to be ample 
for the purpose. 

As stated at the commencement of this answer, provided 
the conditions when running are normal, there should 
be little or no current in the equaliser cable at all, but 
in any case should an abnormal state of affairs arise, the 
sections given above should be sufficient to meet any 
uneven distribution of load found in practice. Care should 
be taken to see that the ammeters are connected on that 
side of the svstem opposite to the equaliser. An examina- 
tion of the diagram will render the reason of this obvious. 
In couclusion, it may be worth while mentioning that 
closing the switches in the order named—i.e., negative 
first, then, if equaliser is closed soon, by shunting a portion 
of the main current through its series field helps the 
excitation, and consequently brings up volts quickly to 
‘bus-bar potential, a consideration when machine is required 
in a hurry.—C. V. 


Answer to No. 922 (awarded ós.).—The object of the 
equaliser bar is, of course, to prevent a reversal of direction 
of the series coils if а reverse takes place on the machine. 
U nder normal conditions, when several machines are run- 
ning in parallel (all giving exactly the same voltage), the 
e.jualiser carries no current, being connected across the 
+ or — terminal of all the machines. Under these con- 
ditions an equaliser would be unnecessary, but, unfortu- 
nately, in practice it often happens that the engines and 
machines are running at slightly different speeds, so that 
there is а certain amount of motoring among the gene- 
rators. In this case the equaliser carries the motoring 
current. All generators are, or should be, protected by a 
reverse current breaker, to cut out the machine when the 
reverse current through it reaches a certain value. Now, 
these breakers are usually calibrated to break at points 
from 10 to 20 per cent. reverse—that is, at a reverse 
current 10 to 20 per cent. of the normal forward current. 
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The normal forward current of the 1,000-kw. generators 
mentioned is 2,000 amperes, and of the 500-kw. machines 
1,000 amperes. This means that the cables connecting the 
1,000-kw. machines with the equaliser bar will never have 
to carry a current more than 400 amperes with a 20 per 
cent. reverse on one of the 1,000-kw. machines, or more 
than 200 amperes for a 20 per cent. reverse on one of the 
500-kw. machines. 

Only under very exceptional circumstances are two or 
more machines likely to motor badly at the same time, 
and even-if this happens it is a condition which does not 
exist long, because of the breakers coming out. If 15 per 
cent. reverse is taken as being the average reverse for which 
the breakers are set, then the lead from a 1,000-kw. machine 
to the equaliser carries 300 amperes at the instant of 
cutting out the other 1,000-kw. machine, assuming it to 
have been motored, and that only the two large machines 
are running. This is the maximum load for a 15 per cent. 
reverse the equaliser cables of a 1,000-kw. machine are 
likely to have to carry, for with all the machines running 
and one of 1,000 kw. motoring the two smaller machines 
would supply some of the 300 amperes. In the case of a 
500-kw. and a 1,000-kw. machine running together and the 
1,000-kw. motors, the equaliser cable of the 500-kw. machine 
would have to carry the 300 amperes necessary to trip the 
1,000-kw. reverse cut-out. If the 500-kw. motored under 
the same conditions the 1,000-kw. equaliser cable would 
only have to carry 150 amperes to cut the 500-kw. 
machine out. It is seen, then, that under the conditions of 
service stated above and in the question, the maximum 
current which any equaliser connecting cable may have to. 
carry is 300 amperes. 

The best way to determine the size of the cables is by 
the current density method. The conditions are so varying 
that it is, in fact, the only satisfactory way. For the 
1,000-kw. machines a good figure to work at would be 
1,500 amperes per square inch. The cable to carry 300 
amperes at 1,500 amperes per square inch is about /s. 
For the 500-kw., 100 amperes per square inch woul be 
better because of the greater liability of very large over- 
load (up to 100 per cent.). Cable to carry 150 amperes at 
1,000 amperes is }°/,,2.—ARAMIS. 


Question No, 953. — A direct-current, 20-h.p., compound-wound motor, 
100 volts, on starting up on light load took excessive current, 
and when starting resistance was all cut out raced away at 
high speed. The shunt was correctly wired up, and the shunt 
current was measured and found to be normal all the time. The 
series and shunt fields were not in opposition, nor was there 
any earth on the circuit when tested with ohmmeter. What was 
the cause of the armature racing away! 

Answer to No. 953 (awarded 7s. 6d.).—The wiring of 
the 20-h.p. motor being apparently correct, attemtion should 
have been paid to the armature, since appearances point to 
а fault here. To test for the fault the shunt should be 
excited off а 100-volt circuit, but the armature should be con- 
nected toa separate variable low-voltage supply. The machine 
should then be run up to correct speed by varying volts on 
the armature, and the voltage required should be noted. 


It will probably be found that these are quite low, 50 volts: 
or cven less. i is quite obvious from this that the resist- 
ance and number of useful conductors of the armature is 
very much less than it was designed for, and hence the 
heavy current and high speed on putting a supply of 
100 volts on to the armature. The fault in the winding of 
the armature is quite simple. The one set of leads from the 
conductor (say the top) have been connected to the wrong 
commutator bars, and ought to have all been connected to: 
one bar further on or further back, as the case may be. 
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The effect of connecting the leads to the wrong bars, as 
stated, is to make two or more complete circuits of the 
conductors put in parallel through the brushes, instead of 
having all the conductors in series. Supposing the arma- 
ture to be lap wound, the accompanying sketches are a 
possible solution. Fig. 2 shows leads wrongly connected. 


Let aa, bb, c c, ete, represent two conductors per 
slot, and let а d, be a “former” coil. It will be seen 
that, starting from a, d has been connected to instead of 
to b, as in Fig. 2, and we get the following circuits : 


ad,cf,eh,gha 
a, d e fe hg, ha, 


both of which are complete in themselves. Fig. 2 repre- 
sents armature as it ought to be wound. Again starting 
from a, we have the complete circuit : 


a d, Ve, е}, dg, e h, F u, ꝙ b, Ае a. 
—TESTER. 


Answer to No. 953 (awarded 5s.).—The racing away of 
the armature is due to a weak field, which may be caused 
as follows: (1) series winding opposing shunt winding ; (2) 
wrong connection of starter and motor ; (3) wrong armature 
in use, thereby giving too large an air-gap. No particulars 
have been given in the question as to the behaviour of the 
motor on load or as to sparking, and such information 
would have been of assistance in determining the cause of 
the trouble. . 

No. 1.—We are informed that the series winding does 
not oppose the shunt, so this condition need not be con- 
sidered. 

No. 2.—From the behaviour of the machine, there is 
every indication that it is running as a series-wound motor, 
the only point contradicting this theory being the fact that 
the shunt current was normal. This current is not stated, 
but it would have been advisable if “II. F.” had given this 
information. I should suggest disconnecting the series 
winding and trying the machine as a shunt wound motor. 
Another point to be considered is whether the field wind- 
ings (shunt) are connected up wrong, so that one of them 
opposes the others. This motor will be probably a four- 
pole machine, and if this had occurred the speed would be 
too high, but there would be considerable sparking. 

No. 3 —-With regard to the last item, this would be a 
very unlikely occurrence, and I only mention it as coming 
within my experience. Manufacturers from time to time 
alter and improve their designs, and it might bappen that 
when a new armature was ordered from them the particular 
design of this machine had been changed so much that the 
diameter of the new-type armature was considerably less 
than that of the old-type armature, so that if a new-ty pe 
armature was used in an old-type frame, the air-gap would 
have so much increased that the flux entering the armature 
core and linking itself with the armature turns would be 
very small, so much so that the speed of the machine might 
be nearly doubled. 

From the partieulars given in the question it is difficult 
either to diagnose the cause of the trouble or suggest a 
remedy, but it would be best to carefully go over the 
internal connections of the motor and starter. It is just 
possible that the shunt winding is connected in parallel 


with the series winding, in which case the pressure across | temporarily on one of the stops of thé starting resistance. —(. 


it would only be that due to the fall of potential in the 
series winding, thus causing a weak shunt field. Again, 
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tend to aggravate matters; but in this event there would 
be sparking.—H. C. 


Answer to No. 953 (awarded дз. ). — Тһе behaviour of the 
motor, taken in combination with the statement of what is 
not wrong with it, points strongly to the fact that the 
brushes are incorrectly situated. When the brushes are 
properly placed (touching conductors in or near the 
neutral zone), practically all the conductors under each 
pole are effective—i.c.: (1) they help to produce the 
useful torque, and so determine the current taken for any 
given work ; and (2) they help to produce the back voltage, 
and so determine the speed at which the motor must run 
in order to produce the necessary back voltage about 
equal to the supply voltage. If, however, the brushes 
are shifted so far backward or forward that they 
are in contact with conductors appreciably under the 
poles instead of in the neutral zone, all the conductors 
between the new brush position and the neutral line become 
worse than inactive, because they actually oppose the 
action of the remaining conductors. In the extreme, if 
the brushes are placed at 90deg. (in a two-pole machine) to 
the neutral line, there would be as many opposing as help- 
ing conductors, and no net torque would be produced even 
by an excessive current. 


This will be clear from Fig. 1, which, for the sake of 
simplicity, represents a two-pole Gramme ring armature. 
With the brushes correctly placed at A B, and neglecting 
the presence of any flux in the neutral zone, the active 
conductors are the 10 numbers 3, 4, 5, 6, 7, 11, 12, 13, 
14, and 15. The torque produced will, therefore = 10 
x amperes per conductor x constant. The speed would be 
such that the back voltage induced in each of the two 
groups of five active conductors will practically equal the 
supply volts, or 


Approximate speed — S чш ^ x constant. 


If, however, the brushes happen to have been placed far 
back as shown dotted at A’ B', the useful torque will be that 
due to conductors 3, 4, 5, 6, 11, 12, 13, and 14, less the 
(opposing) torque due to conductors 7 and 15, or 


Torque = 6 x amperes per conductor x constant, 


The back voltage set up between brushes А' and B' would, 
on one side, be the difference in the volts produced by con- 
ductors 3, 4, 5, and 6 and those in conductor 15, and, on 
the other side, the difference in the volts produced by con- 
ductors 11, 12, 13, and 14 and those in conductor 7, or 


Approximate speed = шр re 


x constant. 

For the same torque, therefore, both the current taken 
and the speed attained with the wrong brush position 
will exceed the normal (brushes netural) in the ratio of 
10 : 6. 

Further, the increased current taken and the excessive 
backward brush lead might, even at light load, weaken the 
field sufficiently by armature reaction to cause the motor to 
run away, the action beyond a certain current (depending 
on the brush lead) being cumulative. The motor being only 
a 100-volt one would not necessarily spark much in spite of 
the wrong brush position and the heavy current, but it 
should not be difficult to determine the correct brush position 
by the aid of the main ammeter whilst running the motor 


[Other replies to Question No. 953 will be given in our 


the brushes may be in the wrong position, and this would | next issue.—Ep. E. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


QUESTIONS. 


G3. An electric supply company in a country town has water-power 
plant of 100 b.p. оп 11tt. fall, situate in old corn mill two miles 
from town, and supply current on single-phase system. Only 
intermittent work for corn mills available, no motor load pro- 
vurable, so plant not workiug during the daytime. With a view 
to increasing the earning capacity of the water power it is desired 
to procure a load that vonid utilise it during the daytime, and 
consisting of a manufacturing process carried out on the premises. 
The railway rates being high, it is essential that the carriage on 
raw materials or finished products should be small. Give par- 
ticulars of the plants that would likely serve this purpose. Would 
it be feasible to establish an electro chemical process under above 
conditions '—SE iETAlY. 

In Babcock boilers of both land and marine types it is noticed 
that the slight bending of the tubes in the bottoni two rows 
unmediately over the fire, technically known as ‘ hogging,” 
always takes place in an exactly vertical plane, the concave side 
of the bend being towards the fire. The bending only takes place 
in the first chamber, just over the fire (the parts of the tubes in 
the other two chambers being unatlected?, and is alwys i pire eds, 
Whi is this -E. I- C. 

ANSWERS. 

tortion No, 953. -A direct-current, 20-h.p., compound-wound motor, 
100 volts, on starting up on light load took excessive current, 
and when starting resistance was all cut out raced away at 
high speed. The shunt was correctly wired up, and the shunt 
eurrent was measured and found to be normal all the time. The 
series and shunt fields were not in opposition, nor was there 
any earth on the circuit when tested with ohmmeter. What was 
the cause of the armature racing away ! 


Anser to No. 953 (awarded 105. ).—There are a great 
many causes which might give rise to the phenomena 
observed by the querist. The behaviour of the motor 
clearly indicates that at normal speeds it fails, for some 
reason, to generate a back E.M.F. that corresponds to the 
une pressure. The fault may be one of design, manufac- 
ture, or connection, and the way to put matters straight is 
tu write down a list of the possible causes, commencing 
with those that can be most easily tested, and then elimi- 
nate them one by one until the right one is found. 
Without a knowledge of the apparatus that the querist has 
at his disposal it is impossible to sketch out an exact course 
of action for him, just as it is impossible to give a direct 
auswer to his question without further information. We 
must, therefore, content ourselves with a brief examination 
of the possible sources of trouble. Now, the back E. M. F. 
at a given speed is proportional to the number of con- 
ductors in series on the armature and to the strength of 
the field. "The fault, therefore, lies under one or other of 
-hese heads, and is probably to be found in the following 
category : 

1. It is possible that through some error in the assembling 
Shop a 50 or 75 volt armature has been used instead of a 
100-volt. It is clear that with a given strength of field a 
50-volt armature would have to revolve twice as fast as 
a 100-volt to generate a given back E.M.F., assuming that 
Loth armatures were designed for equal speeds at normal 
voltage. 

2. It is possible that some of the armature coils have 
been wrongly connected or perhaps short-circuited. For 
example, if the coils were connected two in parallel instead 
of two in series, the number of conductors in series would 
he halved. If several coils are short-circuited, this would 
also have the effect of reducing the useful series conductors. 

5. Sometimes the brushes are incorrectly set at a large 
angle from the neutral axis. This greatly reduces the 
number of effective conductors, and might be the cause of 
the ditfieulty under consideration. It is probable, however, 
that had this been the case, Н. F.” would have detected it 
by the violent sparking that would certainly result. 

4. It is possible that through some misunderstanding in 
the works the clearance between the armature and the pole 
faces has been made, say, pain. too great. This would con- 
siderably weaken the field, and can only be checked by 
"eference to the designer's calculations. i 

5. There are a number of troubles that frequently arise 
in connection with the shunt field coils. They may be 
wrongly connected internally or externally, short-circuited 
or open-ircuited, or the wrong coils may have been fitted. 


529 


— —————9- — . —ęð 


Not infrequently one finds а 100. volt machine with 220- 
volt spools, or rire versd. In this case the suggestion is 
negatived by the querist's assertion that the connections are 
right and the shunt current is normal. 

6. It would be useful to know the extent of the com- 
pounding on this machine, and also the approximate speed 
observed on light load. If, for example, the motor is 
designed for 400 revolutions at normal full load, the light- 
load speed might be as high as 550. "Then if racing takes 
place up to 650, it is clear that we only have an extra 
100 revolutions to aecount for instead of 250, as might at 
first sight be supposed. There is a possibility that the 
designer, thinking that the machine would always run on 
full load, has compounded the winding to such a degree 
that the shunt coils do not provide sufficient flux for satis- 
factory operation on light load. 

This question has raised a number of interesting practical 
points, and I hope “ H. F.” will be able to find the explana- 
tion for the behaviour of his machine amongst those 
enumerated above. X. 


Answer to No. 9.53 (awarded Js. ). The symptoms noted 
in this motor are: (1) that it took excessive current even 
when started up light ; (2) that it raced away at high speed 
when all the resistance in armature circuit was cut out. In 
other words, to obtain the necessary torque at start a large 
eurrent was required, and when running a higher speed 
was necessary in order to obtain the required back E.M.F. 
Now, the torque of a given machine is proportional to 
bars x flux x current, and the back E.M.F. is proportional 
to bars x flux x speed. We are told that the shunt 
current was normal all the time, and we shall assume that 
the series coils were all right also. This means that the flux 
was normal. The only other variables remaining are the 
bars. If by any means the effective number of bars ів 
diminished, and if the flux is normal, it is evident that at 
start the current must be greater for the same torque, and 
when all the resistance is cut out, for the same back E.M.F. 
the speed must be higher. These are the symptoms observed. 

We come, then, to the conclusion that some of the bars 
on the armature are short-circuited. Perhaps the readiest 
method of testing for this is to run the machine for a few 
minutes. If the armature be then stopped and examina- 
tion made by feeling the coils, it will be found that the 
short-circuited coil is much hotter than the others, due to 
the circulating current which takes place in it. Another 
method of testing for a short-circuited coil is to hold an 
iron serewdriver or other iron tool over the.core between 
the field magnets. It will be attracted considerably as the 
short-circuited coil passes under it. Of course, a toothed 
core will produce a slight rapid vibration of the screw- 
driver, but a short-circuited coil will cause a considerable 
tug, and this only once a revolution. Again, if the 
armature be made to rotate slowly, the torque will be 
unequal at different parts of a revolution. 

If it be found impossible to prove the existence or 
position of the short-circuited coil by the above rough 
tests, recourse may be had to the ordinary “drop” method 
of comparing the resistances between adjacent commutator 
segments. If it be found that there is no “short” in the 
armature, the only other explanation that can be offered, 
seeing that the shunt and series coils are not in opposition, 
is that the series coils are short-circuited. This would have 
the etfects noted only if the proportion of shunt winding 
on the field were small. If this were the case, there would 
be only a small flux due to the shunt coils; the starting 
current would then be high, and the speed, when all resist- 
ance is cut out, would be high also. This latter may be 
tested for by running on load for some time, when it wil! 
be found that the series coils remain cool while the shunt 
coils warm ир; or, again, the resistances of the series coils 
may be measured and the faulty coil found thereby. 

Usually compound motors are so designed that the 
speed variation from mo load to full load is only 20 to 
50 percent. The ampere-turns due to the series coils at 
light load are then negligible, so that in this case the pro- 
portion of series winding would have to be very large, 
indeed, in order that their effect at light load may be 
appreciable. It would seem, then, that the most likely 
cause of the symptoms is a short-circuit in the armature.— 
TARINGA. 
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Question No. 955.—A 1, 500-K w. three-phase rotary converter has been 
giving trouble by excessive sparking at the commutator. On investi- 
gation it is found that every seventh commutator bar has dropped. 
After repeating five times there is a space of 15 sound segments, 
the drop“ appearing again on the fourteenth ; the above then 
commences again, and so on, all round the commutator. Can 
anyone explain the cause of this and how it can be rectified ! 
The machine has 16 poles and runs at 250 r. p.m. 

Answer to No. 956 (awarded 7s. 6d.).— This is a common 
trouble with rotary converters of large size, and is caused 
by the outside junction ring holding commutator coming 
loose and allowing the sections of the mica V ring (which is 
in about 20 pieces) to move. No notice need be taken of 
the different segments that have dropped ; these sometimes 
drop at equal distances apart all round commutator and at 


other times only a few move. 


2 $" CLEARANCE 
HOLES 


B" 


TO RADIUS OF COM 


It can be rectified without taking the armature out of its 
bearings in the following manner. All brush arms taken 
off, the commutatur wrapped with brown paper and two sets 
of clamps (see Fig. 1) tightly bolted over it, a d two pieces 
of wood cut to the radius of commutator packed under- 
neath it after clamps are in position. The junction can 
then be drawn out and mica ring adjusted. After replacing 
ring, commutator must be turned up to remove flats. It 
can be done either with a tool on slide rest or with 
an emery grinder. If tool is used, a special apparatus must 
be obtained to drive the armature at about 40 r p.m. If 
по tool or grinder is at haid, the following method will 
give good result, providing the segments have not dropped 
more than zu in. A teak or hardwood block cut to the 


Z KA 
l OFF 


\, RADIUS OF COM 


Fic. д. 


radius of commutator (see Fig. 2), and on this No. 3 emery 
cloth tacked, machine run up on starting motor and block 
pressed on commutator. This process is very slow, and will 
require about four dozen sheets of emery-cloth. 

After commutator is repaired, tho carbon brushes should 
be soaked in a mixture of paraffin and engine oil for about 
three hours, then bedded on. This will allow them plenty of 
lubrication, and give commutator a deep-brown skin. To 
prevent this occurring again, all junetion rings should 
be examined and nuts tightened at regular intervals.— 
J. A. НАМР. 


Answer to No. 955 (awarded 7s. 6d. ).—The information 
given is insufficient to enable a quite definite conclusion to 
be arrived at, but a probable explanation can be given. The 
marking of certain commutator plates has often been noticed 
both in rotary converters and im ordinary direct-current 
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generators having parallel-wound armatures fitted with 
equalising rings. The plates most distinctly marked ,. 


those to which the collector rings of the converter or t! 
equalising rings of the generator are connected.  Nei;'. 
bouring plates on each side of these connections are ос 
also marked to a gradually diminishing degree. There а 
three possible causes for this marking. 
1. The effect may be a purely mechanical one. Ti» 
method of making the extra connections to the commutat. 
plates or lugs may be insufficiently flexible, so that whe. 
the commutator warms up these particular plates becom“ 
displaced slightly relatively to the rest of the plates. 
Sparking then occurs at these points, and the irregularity 
is quickly accentuated. Marking from this cause would l»: 
confined to the actual plates to which the connections have 
been made, and would not extend to neighbouring plates. 
2. The effect may be due to want of magnetic symmetry 
in the poles. If one or more of the poles give a smaller 
flux than others, either due to unequal iron quality or tu 
unequal air-gaps, the equalising rings (or the collector 
rings, which act exactly like equalising connections) cowe 
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into action and carry heavy equalising currente, more 
especially at the instants when the ring connections are 


under or near to the brushes, as shown in Fig. 1. The 
armature sections on one side of the brush (the right-han:! 
side of the bottom brush in Fig. 1) then carry the sum of 
the main current and the equalising current, and so tend to 
spark, due to excessive reactance voltage. In this case, 
neighbouring plates, ав well as those actually conuected to 
the rings, would be marked. 

5. In the сазе of rot. u y converters the same result may 
be produced, owing to ‘ће fact that in these machines the 
sections near the ring connections carry far heavier currents 
than the sections midway between two ring connections, or 
than the current corresponding to the direct-current output 
of the machine. Th's can be seen to be the case by supei- 
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posing the direct and instantaneous alternate currents in 
the armature section about to undergo commutation when 
this section is one close to a ring connection. Although, 
on the whole, the direct and alternate current components 
are in opposition, and more or less neutralise one another, 
they add up in these particular sections, and increase the 
reactance voltage in them considerably. If, therefore, the 
normal reactance voltage has not been kept low, sparking 
will occur at and about the ring connections. 

The fact that in the machine described there are irregular 
intervals between the marked plates may, perhaps, be 
explained as follows: Each complete cyclo of variations of 
marking will occur in the number of plates corresponding 
to a pair of poles. This number will, therefore, be 
(7 x 5) +7 = 42, or the whole number of commutator plates 
will be 42 x 8=336. Each of the three collector rings will 
be connected to eight equidistant points on the commutator 
(supposing the armature winding is a plain parallel оце) 
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Canada. Information has been received to the effect 
that the application of the City Council of Toronto for 
powers to expropriate the Toronto Electric Light Company 
has been refused by the Provincial Parliament, and that 
the contract of the company in question with the Electrical 
Development Company of Ontario for the supply of current 
from their works at Niagara has been confirmed. 


Royal Institution, —On Tuesday next, April 23, at 
three o'clock, Prof. William Stirling will deliver the first 
of a course of three lectures at the Royal Institution on 
* Stimulation, Luminous and Chemical," and on Thursday, 
April 25, at the same hour, Dr. A. W. Verrall delivers a 
lecture on "Euripides and His Age," and on May 2 on 
“The Bacchants of Euripides." The Friday evening dis- 
course on April 26 will be delivered by Mr. J. Swinburne 
on '" New llluminants" and on May 3 by Sir James 
Crichton Browne on “ Dexterity and the Bend Sinister.” 


Submarine Telegraphy.—A mecting was held at 
the United Service Institution on Wednesday last, when 
Mr Charles Bright, F. R. S. E., M.LE.E., read a paper on the 
above subject. The author, after explaining the con- 
struction and working of the modern cables and instru- 
ments, gave a very interesting account of the history of 
submarine telegraphy from the time that the first attempt 
was made to connect England and France by cable until 
the successful laying of the Atlantic cable by the ss. Great 
Eastern.” The lecture was illustrated by some capital 
lantern views, and also samples of the cables and instru- 
ments of the past and presont times. 


University College of London.—We are pleased to 
be able to announce that the accommodation provided at 
University of London, University College, for the schools 
of engineering and of architecture will be considerably 
extended before the beginning of the next session in 
October by the additional space which becomes available 
through the removal of University College School to 
Hampstead. Full courses for University of London 
degrees in engineering and in architecture are given at 
University College, and occupy three years. Students 
intending to enter the college in October should pass the 
matriculation examination in June or in September. The 
Andrews scholarships are offered for competition їп May 
next. One of these scholarships, value £350, in science and 
mathematics, is tenable in the school of engineering. 


Electrical Power Charges at Kyoto.—The 
Municipality of Kyoto, Japan, operates a water power 
plant developing a maximum of about 2,000 kw., which 
supplies light and power service within the city. In the 
near future the plant will be enlarged by the addition of 
about 5,000 kw., also to be generated by water power. 
The tariff of charges for power, on the basis of 12 hours' 
service per day, is given in the Electrical World as follows: 
under 5 h.p., £9. 18s. per horse-power per year; between 
5 b.p. and 10 h.p., £8. 2s. 6d. ; between 10 h.p. and 20 h.p., 
£7. 10s.; between 20 h.p. and 30 h.p, £6. 17s. 6d.; 
between 30 h.p. and 50 h.p, £5. 19s.; between 50 һр. 
and 100 b.p., £5. 10s.: above 100 h.p., £5. For service 
between 10 and 12 hours а proportional reduction is 
"made, and a proportional inerease for service between 12 
and 14 hours. For service longer than 15 hours per diem 
there are special rates. 

The Post Office Engineer-in-Chief. !t is officially 
announced that the Postmaster-General has appointed 
Major W. A. J. O'Meara, C.M.G., R.E., to be engineer- 
in-chief to the Post Office, in succession to Mr. J. Gavey, 
С.В, MLC.E, who retired on the 15th iust. Major 
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O'Meara, who has been assistant engineer-in-chief for the 
past five years, had a distinguished career in the Army, 
from which he retired in 1903. As a subaltern of 22, he 
was mentioned in dispatches for service in the Burma 
expedition, in which he was severely wounded. Six years 
later he helped to construct the London-to-Paris telephone, 
for his work on which he received the thanks of the 
Postmaster-General. He was out in South Africa from 
1899 to 1902, and acted as chief staff officer at Kimberley 
during the siege, and as Government Commissioner for 
Johannesburg and distriet from 1901-2. Не also filled 
other important poste, and was three times mentioned in 
dispatches. 

The Post Office and Municipal Tramways.—An 
important conference of representatives of about 50 
municipal tramway authorities met in London on Friday 
last, to consider the proposed introduction by the Post. 
master-General in the London County Council, Manchester, 
Glasgow, and Sheffield Tramways Bills in the present 
session of provisions under which the Post Office may use 
the posts, standards, and brackets of these tramways autho- 
rities as supports for telephones and telegraph wires. 
The conference agreed to ask the Postmaster-General to 
receive a deputation on the subject, and to request the pro- 
moters of the Bills named strenuously to oppose the intro- 
duction of the proposed new clause. The conference also 
decided that the Lights on Vehicles Bill, under which it is 
proposed to make the carrying of lights in front of vehicles 
compulsory after dark, ought to be amended so as to make 
it compulsory also that red lights should be carried on tho 
rcar of such vehicles. 

Bombay Tramways.—Loegislative sanction is being 
sought for two changes incidental to the substitution of 
electric for horse power on tho Bombay tramways. One of 
these changes relates to the substitution for the present 
cars of slightly wider and more convenient electric cars. 
The second change is proposed in order to increase tho 
speed of electric cars. At present cars aro not permitted 
to travel at more than the maximum speed of eight miles 
per hour, according to the provisions of the Bombay Tram- 
ways Act, 1874. The amending Bill which has been 
presented to the Council of the Governor of Bombay seeks 
to repeal the words intended for the restriction of speed 
and to substitute the following: The speed shall 
not exceed such maximum as the municipal commissioner, 
with the previous sanction of Government, shall from time 
to time prescribe.” This alteration in the provisions of the 
Bill will enable the trams to be run at a much greater speed 
in certain parta of the town, and this can safely be permitted 
with electric traction. 

Antwerp.—The municipality are leaving no stone 
unturned to make Antwerp one of the most prominent 
ports of its kind in the world. New intercalary docks 
have been constructed, and extensions are being carried 
out at the existing docks, while others are on the tapis. 
Electrical engineers are interested in this enterprise that is 
being shown in connection with the docks, for an immense 
quantity of haulage apparatus will be required, and tho 
question arises as to what motive power will be used. Up to 
the present all the cranes used on the quays have been on 
the hydraulic system. But as regards the future, the 
municipality have not yet decided whether to adopt 
hydraulic or electric cranes. The estimates before the 
Town Council show that electric cranes will involve greater 
initial outlay—the average cost being some £120 greater 
for each crane—but the expenditure upon their upkeep and 
working is calculated to be less than that of hydraulic. 
heports from Antwerp, however, indicate the probability 
of electricity being employed. It is interesting to note 
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that a wireless telegraphy station has been established on 
the Red Star quay at Antwerp, in order to keep up com- 
munication with the vessels of the line in the River 
Scheldt, This will only benefit few vessels, but it is 
undoubtedly a step in the right direction, and developments 
may be expected. 

Temperature Measurements in Mercury-Vapour 
Lamps in Quartz Tubes.—Some photometric experi- 
mente recently carried out in the laboratory of Messrs. 
C. Heráus at Hanau are described in our contemporary, 
Elektrotechnik und Maschinenbau. These experiments showed 
that the curve of energy consumption per candle-power 
reached a maximum point with increasing load, and it 
seemed likely that this was due to the faet that as the 
current increased and the temperature rose the luminous 
radiation became augmented by a temperature radiation. 
Further experiments have now been made by means 
of thermo elements, and the temperatures have been 
carried up to the melting point of platinum, this high 
value being permissible with quartz tubes in spite of the 
fact that they begin to get soft at 1,400deg. C. The tests 
showed that with increasing load the temperature rose 
from comparatively low values to extraordinarily high ones, 
S0 that the assumption of temperature radiation at the 
higher loads is probably justified. 

Live Wire Dangers.—The British Chamber of Com- 
merce at Genoa have published particulars prepared by 
the Association of Italian Manufacturers, Milan, of an 
international competition for the best scheme for the 
prevention of accidents from contact with live wires. The 
great extent to which electricity is used as the driving 
power in mills and works in the North of Italy compels 
the interest of Italian manufacturers in this subject. In 
the syllabus of the requirements it is stated that the 
invention must “eliminate the danger of a contact (of 
whatever resistance) between the primary and secondary 
circuit of alternate-current transformers and their respec- 
tivelines. The apparatus must be simple, robust, economi- 
cal, and adaptable to existing installations. It must come 
promptly into action whenever the potential to earth of 
the low-pressure circuit reaches the double of the normal 
value in a three-phase and two and a half times the 
normal value in a single- phase system, and it must 
prevent the excess of a potential becoming permanent. 
The apparatus must not put the transformer out of action 
in the event of atmospheric discharges or of such partial 
reduction of insulation of service lines to earth as may be 
tolerated in practice, so that the adoption of the system 
may not render the working of the installation more 
difficult. With each system competing for the prize an 
apparatus must be supplied which will enable it to be sub- 
mitted to practical tests. 

A Method of Compensating for Skin Effect. 
Trouble from skin effect is, as is well known, confined to 
conduetors of large section, but in these it may reach con- 
siderable importance. For instance, in a copper conductor 
1,3,in. diameter the skin effect at 100 ~ causes the etleo. 
tive resistance to increase to 1°6 times its direct-current 
value, and a saving of about 40 per cent. in weight of 
copper could, therefore, be eflected in this case if the skin 
effect were neutralised. Many attempts have been made 
to do this. Messrs. Siemens and Halske experimented 
with special cables arranged so that every wire was alter- 
nately at the centre and at the periphery of the cable, and 
all the wires were, therefore, in the same condition as 
regarus inductance, and could not show any skin effect. 
The special stranding involved increased the outer diameter 
of the cable, however, so that the cost of insulation and 
armouring increased. F. Dolezalek and H. G. Moller have 
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recently experimented in another direction. According to 
Elektrotechnik: und Maschinenbau, they employed normal 
cables, but introduced properly proportioned inductances 
in series with the several sets of strands, so that with a 
uniform current distribution over the section the total 
inductive dip in all parts was kept the same. The 
symmetrical arrangement of the strands of a cable make 
it possible to treat each layer as a whole, and to compensate 
it by means of a single choking coil. The test results 
show that something like 78 per cent. of the skin effect 
can be readily compensated for in this way. 


The Croydon Tramcar Accident.—The coroner's 
inquest into the death of one of the victims of the tramcar 
accident which occurred on Monday, April 1, on the South 
Metropolitan Tramway near Croydon was held last Friday. 
The driver of the car said he had been in the company's 
service since April, 1906, and had been over the route 
about a dozen times. Не said the accident happened at a 
compulsory stopping place. He applied the hand brake, 
and the wheels skidded. He then used sand, eased off the 
hand brakes, and applied the power brake He was not 
exceeding eight miles an hour, which was the speed limit 
there, and could not understand why the car did not stop, 
unless it was the skidding of the wheels. Mr. C. W. 
Durnford, chief engineer to the tramway company, con- 
sidered the curve at which the accident occurred was not 
dangerous in ordinary circumstances. The following morn 
ing he inspected the track, and found everything in perfect 
order. The car was in good condition despite the fall. 
The sand-pipes, however, were lacking at both ends—the 
fault of the fitter in the shed—though he agreed with the 
driver that their absence was not important. The wheels 
were chipped, but not as to affect their efficiency or sensi- 
tiveness to the brakes. The water on the rails would 
diminish the gripping power of the wheels and the driver's 
ability to bring the car to a standstill. He was surprised 
that the vehicle turned over, seeing that the gradient at 
the bottom of Park-lane was only 1 in 28. If the con- 
ductor applied the rear brake, it would neutralise the drivers 
efforts. His theory of the accident was that the car tried 
to go round the curve with the wheels skidding. The 
skidding may have been due to the brakes being applied 
too tightly. Several eye-witnesses declared that the car 
was travelling too fast, and at the conclusion of the evidence 
the coroner observed that the company appeared to take 
every precaution possible to provide regulations to show 
the employés their duties. On the whole it seemed that 
the cause of the accident was that the driver made an error 
of judgment and went too fast for the corner he had to 
negotiate, under-estimating the momentum of the car with 
its full complement of passengers. The jury found that 
the accident was due to taking the curve at too high a 
speed and the brakes not acting properly, and they thought 
the driver had not experience enough of the route and 
should not have been sent out. The coroner, however, 
strongly dissented from the view that the driver had not 
had sufficient experience. 


National Electrical Manufacturers’ Associa- 
tion.-—The second annual meeting of this association was 
held last week, and the report submitted at that meeting 
gave some indication of the various directions in which the 
committee are working for the betterment of the electrical 
industry. A perusal of the report shows how valuable is 
the existence of such an association as a means of bringing 
manufacturers together for the purpose of jointly consider- 
ing questions that affect their common interest and the 
welfare of the industry generally. Опе matter which the 
association has had in hand is the establishment of a 
status bureau. A sub-committee was appointed at the 
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first general meeting, consisting of Messrs. Max Byng (since 
retired), C. S. Northcote, H. Oppenheimer, H. B. Urwin, 
and L. Thurnauer. This committee have been actively at 
work on the matter and have prepared a provisional scheme, 
details of which were not, however, sufliciently matured for 
presentation at the last meeting. The report also referred 
to the loaning of goods and mentioned that a special 
meeting of electrical fittings manufacturers will be called 
to deal with this subject. As to municipal specifications, 
several conferences have been held with the Incorporated 
Municipal Electrical Association, and a mutually satis- 
factory arrangement arrived at with regard to the terms 
and conditions of specifications issued by these bodies. 
Among the matters which the report deals with we cannot 
touch upon more than one or two in this brief outline, 
but the following should be mentioned: A conference 
between delegates of the Switchboard Committee and the 
КаПжау Clearing House was held on the question of 
railway rates and conditions. Messrs. F. Н. Nalder 
(Nalder Bros. and Thompson, Limited) and А. B. 
Anderson (Ferranti, Limited) attended deputations to the 


Board of Trade on the question of “ owners’ risk rates 


as representing the association. The committee also report 
that a meeting of the firms interested in motor starters 
was very inadequately represented. The few makers who 
did attend were unanimous in the opinion that much useful 
work could be done if the motor-starter manufacturers 
generally would give their support. The balance-sheet of 
the Electrical Trades' Benevolent Institution shows some 
£1,135. 10s. 6d. invested or in hand. The financial report 
of the past year shows that there is a credit balance of 
£117. 7s. 7d., in addition to the £100 invested in Consols. 
The present number of members of the association is 59, 
but it is hoped that this number will be largely increased 
during the present year. Messrs. Н. Oppenheimer (Inter- 
national Electrical Company), S. Marsh (Marsh, Son, and 
Co.) H. W. Butler (E. P. S. Company) and F. B. О. 
Hawes (Langdon-Davies Motor Company) were elected to 
serve on the committee for 1907, together with the 
following gentlemen whose term of office had not yet 
expired: Messrs. H. H. Berry, E. J. Clarke, T. J. Grainger, 
P. A. Lundberg, and F. H. Nalder. 


Southwark Municipal Electric Light. — The 
Borough Council recently directed that а return be 
prepared showing the position of the electricity under- 
taking. The electrical engineer has accordingly prepared 
a report, which was recently submitted to the Council. 
The report states that the total loans raised amount to 
£84,497, of which £8,190 has been repaid. Ав to the 
value of the machinery, the report states that the original 
plant was installed in 1899, and has been in continuous 
operation since then, with additions from time to time. 
АП maintenance and renewals expenses have been defrayed 
out of revenue, and the plant is now quite as efficient as it 
was when installed. The electrical engineer reports that 
the present plant cannot be installed for less than its value, 
as shown in last year’s balance-sheet, and that the working 
economy is now equal to any more modern apparatus 
working under similar conditions. The value of the 
undertaking as a going concern can, he says, only be 
assessed on а competitive basis between buyer and seller, 
other than compulsory sale or purchase, the seller being 
entitled to a certain amount of compensation for what he 
loses, taking into consideration, at the same time, past, 
present, and future profits, also the ultimate value as 
«crap, which in an electricity supply concern is fairly high. 
These considerations do not affect the general scheme of 
depreciation on continuity of ownership, and any revalua- 
uon of the plant now will only result in unduly inflating 
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the value of the undertaking for the time being. He, 
therefore, does not think it desirable to give a definite 
figure as to value without further instructions from the 
Council. With regard to the question of annual depreciation, 
he considers that the following rates, in conjunction with а 
reserve fund (which need not at any time exceed 5 per cent. 
of the capital expenditure), will cover any future contingency 
other than that already provided for by insurance: build- 
ings, 14 per cent.; boilers, 4 per cent.; generating sets, 4 per 
cent.; accumulators, 10 per cent.; mains, 24 per cent.; 
meters, 74 per cent.; instruments, 5 per cent. With 
regard to the Council's undertaking, the amount provided 
for repayment of loans last year was just under 3 per 
cent. He estimates the probable life of the electric plant 
at 25 years, but is not prepared to say whether this will 
be realised in practice. The costs of lighting are then 
given as follows: public lighting, approximately 14d. per 
unit ; the cost of private lighting varies inversely as the 
load factor from 5d. per unit for the one-hour consumer to 
2d. The cost of power is based on the diversity factor, and 
varies inversely as the load factor, and may be anything 
from 2d. to 2d. Price charged per unit for street-lighting, 
1:65d. average; private lighting, 6d. per unit for the first 
1; hours and 1d. afterwards, alternatively 41d., with special 
rates based on the maximum demand and total consump- 
tion; power, 3d. per unit for the first 100 hours of maxi- 
mum demand, and 14. or jd. per unit, with special rates 
based on the maximum demand and consumption. 


Guernsey Telephones.—Not alone does the State of 
Guernsey claim to be one of the earliest exponents of 
municipal telephony, but it continues to remain one of the 
few maintaining its independence. Several years ago the 
National Telephone Company unsuccessfully attempted to 
establish lines on the island in order to prevent the State 
from carrying out its desire to have independent lines, and 
at this time, when the transference of the few municipal 
telephones in this country is in some cases an accomplished 
fact, and in others a subject of consideration, it is interest- 
ing to observe the resolute resistance of Guernsey to the 
allurements either of the Post Office or the Telephone 
Company. And, unlike some municipal telephone under- 
takings in this country, that policy of independence is 
justified by the rapid growth and increasing success of 
the Guernsey telephones. The result of the past year's 
working, as shown in the ninth annual report recently 
issued, is an improvement all round: the number of 
subscribers’ lines has been increased, the gross revenue 
was higher than during auy previous year, and large 
sums were carried to the reserve and sinking funds. 
The revenue account shows an income of £5,354, of 
which £5,166 represented receipts. The principal items 
of expenditure were: working expenses, £1,309; oftice 
expenses, 2525; general expenses, £1,916 (including 
£954 interest on capital and £508 Post Office royalty), 
There was written off, £300 for cost of Castel old 
building, and carried to reserve account for deprecia- 
tion (being 3 per cent. on the amdunt charged to 
construction account), £983 ; to sinking fund (being 
the amount of States loan redeemed during the year), 
£291, thus leaving a balance of £231. 12s. 9d., which 
may be considered net profit for the year. The States 
3 per cent. loan has been reduced up to date by 
£576. 9s., and it now stands at £31,423. 11s. (Guernsey 
currency). The reserve account for depreciation stands at 
the exceedingly high figure of £6,922, and for contingencies 
at £1,147. The latter item represents the balance of 
profit and loss account. The large amount which is held 
in reserve for depreciation is a satisfactory feature whicb 
should secure the undertaking for some considerable tim 
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The lands and buildings are valued at 24, 752, and the 
works completed and in course of construction at £29,632. 
The total number of lines at the end of December, 1906, 
was 1,628, and the mileage of metallic circuit was 1,114 
miles overhead and 491} miles underground. There are 
three tariffsC-viz, £1. 108. per annum and 1d. per call, 
£2. 5s. and jd. per call, £5 per annum апа 3,200 calls 
without further payment—and the number of subscribers 
on these tariffs are 1,113, 110, and 121 respectively. We 
can congratulate the Council of the Telephone Depart- 
ment—presided over by Major-General F. B. Mainguy— 
upon the stability and continued success of their under- 
taking, much of which we are sure is due to Mr. Robert 
McLean, the manager and engineer, and to Mr. A. R. Bennett, 
the consulting engineer. 


Concerning Exhibitions.— The question of holding 
another electrical exhibition in this country on the same 
scale as the one held in 1905 has been keenly discussed in 
electrical circles, and at the annual meeting of the National 
Electrical Manufacturers' Association, held last week, a good 
deal of consideration was given to the matter. It is only 
natural that the success which attended the last exhibition, 
and the satisfactory effect which it had upon the electrical 
industry in general, should encourage manufacturers and 
dealers to urge the holding of another exhibition next year. 
Considerable pressure has been brought to bear by the 
Manchester and Salford Corporations to have an electrical 
exhibition in Manchester in 1908, and as these Corporations 
are elosely in touch with the manufacturing industry, and 
have been promised much influential support in their enter- 
prise, it was only right that the National Electrical Manu- 
facturers’ Association should give careful attention to their 
proposals. The members were divided as to the desirability 
of an exhibition being held next year, some being of the 
opinion that 1909 would be quite early enough. It was 
ultimately decided that the association should not favour 
ап exhibition before 1909 unless its hands were forced. 
The last part of the resolution, no doubt, means that if the 
Manchester people are determined to hold an exhibition, 
and if sufficient assurance is forthcoming as to guarantees, 
etc., the association will grant its patronage to an exhibition 
to be held next year. Ав to whether that will be an 
appropriate time for holding an exhibition, the manu- 
facturers themselves are the best judges, and the associa- 
tion would be acting unwisely in vetoing a wish 
expressed by a considerable portion of its members. Since 
the matter of holding electrical exhibitions has come under 
the ægis of the association, the result has been most 
beneficial. It has acted as a deterrent to rash, speculative 
ventures, which could not but end in dismal failure to all 
concerned. Exhibitors have reason to feel grateful for the 
way their interests have been protected by the association, 
while its patronage is as a hall-mark of genuineness to an 
exhibition, attracting thereto the most representative and 
responsible manufacturers and buyers. The numerous 
local exhibitions held by central stations in different parts 
of the country serve as а valuable means in educating the 
publie to the possibilities of electricity, and it does not 
matter much how frequent such shows are held. But in 
the case of a “national” exhibition the circumstances are 
different, and the return to exhibitors is not nearly pro- 
portional to their great outlay unless the exhibition con- 
tains features of outstanding novelty. It is obvious, 
therefore, that any attempt to hold frequent displays on a 
large scale must in the end benefit neither the buyer, the 
seller, nor the industry generally, and manufacturers wisely 
defer this matter to some central body. It seems more 
than likely that the Manchester exhibition will come off 
next year. In this case, we hope that there will be 


co-operation between the local people, the National Elec- 
trical Manufacturers’ Association, and the Institution of 
Electrical Engineers to ensure the success of the under- 
taking. 

Motor Starting and Controlling Devices.— An 
interesting paper was read on * Dynamo and Motor Speed 
Regulation and Control" by Mr. John T. Mould, of the 
Adams Manufacturing Company, before the Association of 
Engineers-in-Charge on the 10th inst. This apparatus 
does not usually receive very respectful treatment at the 
hands of the working engineer, with the result that the 
motor suffers in consequence It not infrequently happens, 
also, that a firm equip their works with first-class up-to-date 
machines, but are parsimonious when it comes to the pro- 
vision of starting switches and resistances, and very often 
base their choice too much on the question of price alone. 
Even the best machines will suffer damage when operated 
by ineflicient apparatus, and when defects make their 
appearance in the motor they are regarded as inherent 
defects. Thus it is that the motor must often suffer for 
the sins of the apparatus which controls and regulates it. 
Mr. Mould, in his very useful paper, which was most 
appropriately addressed to a body of men who have charge 
of machinery, stated clearly the objects of starting switches, 
and explained their essential features and requirements. 
Curves were given showing the number of contacts and 
current increment per contact for various efficiencies and 
illustrating a distribution of starting resistances designed 
to secure equal increments of current per step. He said 
that the old method of using equal resistance between each 
step of the starter was a bad one, and in order to secure 
sparkless commutation it was necessary to discard the use 
of circular contacts for starters rated higher than 50 amperes. 
For large motors, from about 50 h.p. upwards, he thought 
it desirable to reject sliding contacts altogether, and to use 
a form of switch in which the contact was made by pressing 
one surface against another. Discussing the uses and 
advantages of automatic releases for no voltage and over- 
load, he said automatic overload release was a useful feature 
in cases where the load ought to be steady, and especially 
if there be very little margin in the rating of the motor. 
But for cases in which the starting load was very much in 
excess of the running load, as in lifts, or where high peaks 
regularly or frequently recurred, as in reciprocating bed 
printing machines, the ordinary overload device was considered 
useless, and might even prove a nuisance because it had no 
time lag feature, but opened circuit immediately the current 
for which it had been adjusted was exceeded, no matter 
whether the motor was capable of withstanding such a 
temporary overload or not. He said that experience had 
shown that for the majority of printing presses, especially 
small ones, the protection afforded by properly selected 
fuses was quite suflicient. At the same time he pointed 
out that with many irregular loads and high starting currents 
it was desirable to employ an automatic overload device. 
He described the electrical (by the Adams Company) and 
the mechanical (Statter type) time-limit overload devices. 
The various methods of speed control were also described, 
and with the aid of lantern slides Mr. Mould explained the 
different methods of stopping motors. Samples of various 
types of starting switches, ranging from the hand-operated 
starter to the automatic solenoid types, were shown at the 
meeting. 


Frosted Lamps.—There appears in our American 
contemporaries a report from Dr. E. P. Hyde giving some 
preliminary results of an investigation into the effect of 
frosting incandescent lamps. It has long been recognised 
that the useful life of a frosted incandescent lamp, taken to 
80 per cent. of its initial candle-power, is only a little more 


In explanation of this, it has been pointed out that the 
temperature of the frosted lamp is higher, due to the 
increased absorption by the bulb, and that, therefore, the 
lamp reaches any given point in its life-—e g., the 80 per 
cent. point. in a shorter time than that required for the 
corresponding plain bulb lamp. But Dr. Hyde, guided 
largely by the information given by the chief engineer of 
the National Electric Lamp Association—viz., that numerous 
tests made at the engineering laboratories of the associa- 
tion indicated that if the life was taken to the time when 
the filament burned out, the average life of frosted lamps 
was the same as that for plain lamps—came to the conclu- 
sion that some other explanation than that of the effect of 
temperature must be sought. А possible explanation of 
the phenomenon recently occurred to Dr. Hyde, and was 
subjected to a test which, he says, showed conclusively that 
at least a large part of the effect, if not the entire effect, 
could be accounted for by the proposed explanation. Details 
relating to the investigation are shortly to be published, 
but he has prepared a preliminary note outlining the 
explanation of the effect. The explanation may be briefly 
stated thus: With a frosted bulb a greater amount of the 
light falling upon the glass is reflected back into the bulb, 
nd must encounter the glass a second time, or even oftencr, 
before it finally passes through. In this way a relatively 
large part of the total flux of light passes through the glass 
nore than once, and so the frosted bulbs show an absorp- 
tion about 5 per cent. greater than that for the plain bulbs. 
At each reflection the ray of light must pass twice through 
the deposit of carbon which takes place on the inner surface 
of the bulb, in addition to passing а similar number of 
times through the glass itself. At each one of these 
passages there will be a certain loss of light, and if there 
be much reflection there should be a corresponding increase 
in absorptior. The following experiment has been planned 
to determine whether there are any other elements entering 
than that of the increased absorption of the carbon film due 
to internal reflections. А large number of carefully selected 
lamps will be accurately measured, of which 20 lamps will 
be burned to the “ peak” point in the curve, 20 more to a 
point corresponding to about 60 per cent. of the normal 
uscful life of the lampe, and 40 more to the end of their 
useful life, measured to the 80 per cent. point. Twenty 
lamps will not be burned at all. All of the lamps, except 
20 of those at the end of their useful life, will now be 
frosted at the same time and by the same process, and then 
all will be burned until the filaments break. In this way 
different points in the life curve can be reached by different 
paths. Thus, for example, it will be interesting to note 
whether the 20 lamps frosted at the end of their useful life 
will have the same average value as the 20 lamps frosted 
initially and then burned for a number of hours corre- 
sponding to the average useful life of the plain lamps. In 
this way it is hoped to determine whether any other 
elemente enter to partly account for the relatively short 
useful life of frosted lamps. 


Starting of Single-Phase Induction Motors.— 
A familiar method of starting single-phase induction motors 
from rest consists in the use of ''phase-splitting " devices 
and auxiliary windings Ordinarily such starting devices 
are designed for operation for only a short time, and if 
left too long in circuit with the motor would become over- 
heated. Moreover, when the motor is up to speed the 
efficiency is generally better if the devices are cut out of 
circuit. A recently issued American patent, described in 
the Electrical World, relates to means for cutting out the 
starting circuits automatically when the proper speed has 
been reached. The mechanism is illustrated in Fig. 1, 
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while its connection in the motor circuits is indicated in 
Fig. 2. The primary winding of the motor is of the three- 
phase type, and the starting circuits include the usual 
resistance and inductance shunted across the auxiliary 
phases. The point of connection between the resistance 
and inductance is joined to the third terminal of the motor 
through a plunger magnet winding of low impedance. 
Under starting conditions a large current passes through 
the magnet winding, but the current reduces almost to 
zero at а certain high speed. The magnet serves to hold 
the starting switch in its initial extreme closed position, 


Fic. 1. Fic. 2. 


until the magnet current reduces to a sufficiently low value, 
when а spring moves the switch lever automatically out- 
ward from engagement with the shorter contacts into the 
running position shown in Fig. 1. A method of using a 
condenser both for starting purposes and for improving the 
running conditions of a single-phase motor is disclosed in 
another patent described in our contemporary. The con- 
nections employed are illustrated in Fig. 5, where the 
condenser is arranged for starting. The switch in the con- 
denser circuit allows the condenser connections to be 
shifted from 120 electrical space degrees displacement from 
the main winding at starting to 90 space degrees under 
running conditions, thereby improving the power factor 


and the efficiency. The least active portions of the 
primary windings of the motor are omitted from the main 
running circuits, in order to avoid any loss of power in them, 
but they assist in producing torque under starting conditions 
and contribute to the effectiveness of the condenser under 
running conditions. The above patents have been assigned 
to the General Electric Company of New York. Among 
other patents which are fully described in our esteemed 
contemporary, are two which disclose means for allowing 
the armature of a single-phase induction motor to accelerate 
from rest without being mechanically connected to the 
shaft, and for automatically cutting out the starting coils 
and coupling the armature to the shaft when the proper 
speed has been reached. 
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THE ENGINEERING SOCIETIES’ BUILDING, NEW 
YORK. 


This building, which has been provided for the joint 
use of the р engineering societies of America, has 
been completed, and will be opened by Mr. Andrew 
Carnegie, who has defrayed the bulk of the cost of the 
same. Descriptions of the accommodation provided have 
been given in our columns from time totime. A few notes 
as to the electric lighting and power equipment will serve 
to show that no care and forethought has been spared to 
obtain the best effects and latest conveniences. The Elec- 
trical World publishes a full account of these features, from 
which the following is abstracted. 

The supply is taken from two public companies, so that 
both alternating and continuous current is available. The 
feeders and mains for lighting are run on the three-wire 
system, while motors are connected to two conductors. 
The feeders enable the current supplied to different portions 
of the building to be separately metered and charged up to 
the different societies. In the halls and corridors the 


conductor connecting with a single-pole knife switch and a 
lug for extending the connections to the lecture-room table, 
machine, or appliance, as the case may be. The connections 
of these feeders at the main switchboard in the basement 
are such that any desired combination of the conductors 
may be made, and, if desired, connections for either direct 
current or single-phase, two-phase, or three-phase alternating 
current. 

Complete specifications were prepared and sketches made 
by the consulting engineers, acting in co-operation with 
the architect, for the illumination of every room and for 
every fixture in the building. It was realised by the 
engineers that the illumination was necessarily only one 
feature of the building, and must be subordinate to and 
in harmony with the architectural features. The central 


space in the entrance hall or foyer is lighted by means of 
individual lamps, placed in recesses, and concealed by panes 
of ground glass in the ceiling, at the sides of the rectangle 
formed by the columns around the large central area. In 
addition to this, larger crystal balls are provided in the 
outer corridor beyond the central space and in the elevator 
hall, 


entrances, etc. The object of the individual 


lighting is split up and supplied through different feeders, 
so as to minimise the risk of complete extinction. The 
consumption of energy can also be controlled from the 
main switchboard by these feeders. In the auditorium 
several special circuits are provided for supplying apparatus 
for demonstration purposes, and the same applies to each 
of the lecture rooms on the fifth and sixth floors. 
Inasmuch as it was impossible at the time the building 
was constructed to plan definitely the arrangement of the 
various society offices, and, consequently, the illumination 
thereof, it was deemed essential to provide such a flexible 
system as to permit lamps for desks, etc., to be added as 
required later. For this purpose a circuit is run to a corner 
in the ceiling in each room, and from this point a square 
moulding is placed 18in. from the wall and symmetrically 
aligning with the room parallelogram. At any point on 
this moulding a small rosette may be inserted and an 
attachment for a drop lamp provided. In order to pro se 
ample electricity for demonstration purposes, lectures, .., 
special feeders have been run from the switchboard in the 
basement to the auditorium, and to each of the assembly 
and lecture rooms. These feeders consist of six conductors 
of No. 0 B. & S. gauge, installed in 24in. conduit. 
These feeders terminate at special panels in each case, each 


lamps in the recess, screened by glass, is to afford ample 
illumination without glare. Beaded crystal glass balls, 
holding metallised filament " lamps of various sizes, from 
50 to 250 watts, are used on the principal floors, from the 
first to the fourth, inclusive. In some cases, pagoda 
reflectors are used inside the balls to increase the effective 
illumination without increasing the energy consumption. In 
other instances, however, in order to subdivide the number 
of lamps in the hall fixtures, the lamps are run on separate 
circuits. In all such instances, the metal plate at the top 
of the fixture supporting the sockets has been silvered to 
act as a reflector, and to increase the effectiveness as far as 
possible. 

In the halls above the fourth floor, glass globes have 
been provided to screen the lamps. These globes, made 
according to the specifications of the electrical engineers, 
are unusual, in the fact that the intrinsic brilliancy of the 
lamp is reduced without an excessive loss in the illumina- 
tion, and, at the same time, à warm, pleasing opal glow is 
produced. 

The lighting of the auditorium is the most effective and 
probably the most interesting feature of illumination in the 
building. The result was obtained by the complete co-opera- 
tion of the electrical engineers with the architects. At the 
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engineers’ suggestion, the architects provided a space of 
about 16in. between the ceiling of the auditorium and the 
beams of the floor above. At the suggestion of the 
engineers, also, a glass septum was substituted in place of 
the proposed plaster panels in the ceiling. The details 
were then carefully worked out as to obtaining access to 
the lamps for renewal, and tests were made by the 
engineeers to find a glass that would reduce the intrinsic 
brilliancy or glare, and at the same time would not have a 
prohibitive amount of absorption. The result obtained 
has been very satisfactory, and it is possible to sit through 
an entire lecture without being disturhed or distracted by 
the lighting. The general effect is both soft and pleasing, 
and resembles or suggests sunlight passing through 
glass, as at Napoleon’s tomb in the Invalides in 
Paris. As a matter of fact, the solid arches of the floor 
above are within 2ft. or 3ft. of the glass through 
which the light passes. Additional lamps screened by the 
same kind of glass are provided at the rear and at the sides 
under the balcony. Dimmers are provided for reducing 
the amount of illumination in the auditorium to any desired 
point, and also for the purpose of gradually increasing the 
illumination to the maximum after the room has been 
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The Battery Room at High Wycombe. 


darkened for a stereopticon, thereby avoiding the unpleasant 
sensation produced on the retina of the eye by flooding 
the room with light immediately following comparative 
darkness. 

The lighting of the assembly and lecture rooms was also 
designed to prevent the lighted lamp from being distracting 
or unduly noticeable. For this reason the cove method 
was adopted, with additional outlets in the ceiling for 
supplemental fixture lighting. The difficulties of the 
building construction did not admit, in all cases, of obtain- 
ing cont..uous coves, nor coves of the exact form and 
dimensions desired. While the cost of lighting by this 
method is in excess of that using exposed lamps, the fact 
that the rooms are not in continuous use, but occasionally, 
for lecture purposes offsets this objection. 

The general illumination of the library is obtained by 
means of lamps placed above the glass ceiling skylight on 
a plan similar to that used in the auditorium, the glass in 
the ceiling skylights being of the same kind as that used 
in the auditorium ceiling. In addition, ceiling outlets are 
provided for general illumination, so that the indirect lighting 
above the glass need be used only at certain times. The 
light for reading is obtained by means of standard fixtures 
placed upon the tables. The general effect is charming and 
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agreeable. "The specifications and plans for the electrical 
equipment, the illumination, electric fixtures, etc., were 
prepared by Messrs. C. O. Mailloux and C. E. Knox. 

The elevator shaft for passenger travel occupies the 
middle part of the western wall of the building. There 
are two Otis passenger elevators, 3,100lb. maximum load, 
speed 325ft. per minute with 2,5001b. load. These 
elevators are of the latest type electric drum machines, 
being equipped with double screws, compound momentum 
brakes, automatie stop-motion switches mounted on the 
drum shafts for limiting the car travel at either end, hoist- 
way limit switches, slack cable switches, and emergency 
brakes. The freight elevator has a maximum lifting 
capacity of 3,0001b.; speed with a load of 2,5001Ь. is 250ft. 
per minute. This machine, which is also a lifter of safes, 
is provided with a back gear attachment that can be readily 
connected or disconnected by the engineer by means of 
which the machine can be made to lift 5,000Ib. at a low 
rate of speed. A locking device is also provided for hold- 
ing the car securely at any floor-level while loading or 
unloading. In all other respects this elevator is similar to 
the passenger elevators. The plant is operated on the 


110-volt direct-current circuit. 


rt 


A complete telephone exchange permits of ready inter- 
communication between different parts of the building, and 
gives connection from any room to the telephone company. 

This building, which is replete with every convenience, 
will serve a most useful purpose, and will be а rendezvous 
for engineers visiting New York to meet their professional 
brethren. 


THE BATTERY-ROOM AT HIGH WYCOMBE. 


Through the courtesy of Mr. W. E. Brandreth, the engi- 
neer and manager of the Wycombe Electric Light and 
Power Company, we are able to reproduce the photograph 
herewith of the battery-room at his station. The copper 
connection work in this is worthy of special note. The 
battery-room is 85ft. long by 15ft. wide. The battery 
consists of 232 cells by the Tudor Company (type No. 312, 
L.F. 17) and has a guaranteed capacity of 1,200 ampere- 
hours at the 10-hour rate. The maximum discharge is 
265 amperes for three hours or 550 amperes for five 
minutes in case of emergency. The charging rate is 160 
amperes. This battery is used in conjunction with a 
differential booster by Т. Parker, Limited, of Wolver- 
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hampton. The booster is connected in the middle of the 
battery, and in normal running with the dynamo working 
the middle wire is not switched tothe battery. On shutting 
down the plant at midnight this middle-wire switch is 
closed, the booster being cut right out. In case the 
discharge during the night is not quite equal on the two 
halves of the battery, provision has been made for con- 
necting the booster to whichever half of the battery is 
backward in order that both halves may be brought to 
the same condition of charge. 

The switchboard being some distance away from the 
battery-room, the battery switches have been fixed in the 
battery-room, and are worked by means of stcel-wire ropes. 
This means an enormous saving in copper rod, and instead 
of having 24 rods to take to the back of the board there 
are only four. The switches are contained in the gas- 
tight case shown on the right. The position of the switch 
arms is indicated on the switchboard by means of lamps. 
Aron wattmeters with charge and discharge dials are used 
for metering the units in and out of the battery. ‘The two 
copper rods shown running overhead the full length of the 
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of the shaft. It contains three steam alternators, the 
engines being by Messrs. Belliss and Morcom, of Birming- 
ham, of their usual pattern. They are two-crank compound 
engines working with steam at 150lb. pressure superheated 
150deg., the steam exhausting into ejector condensers, the 
water for which is taken from an overhead tank containing 
a reserve of 40,000 gallons. This tank is supplied from 
the river adjoining by two Sin. centrifugal pumps driven 
by 23-b.h.p. electric motors running at 1,450 r.p.m., taking 
their power from the main supply. | 

Each engine drives a three-phase alternator with an 
output of 500 kw at a speed of 375 r.p.m., a pressure of 
550 volts between wires, and a periodicity of 25 cycles per 
second. The exciting current is in each case supplied by 
a small direct current generator coupled to the engine 
shaft. The electrical energy from the alternators is carried 
in cables laid underground to a conveniently situated 
switchboard gallery, on which are mounted three panels 
containing oil-break switches, overload and reverse current 
circuit breakers, ampere-meters and voltmeters, fuses and 
exciter regulators, and a complete set of synchronisizg 


1 


Ета. 1.— The Crompton-Belliss Three-Phase Steam Dynamos at the Movnta'n Ash Collieries. 


battery-room are for use in “milking up individual cells, 
a small “milking” booster giving 160 amperes at six volts 
being provided. Flexible leads are used for connecting 
these rods to the cells requiring special charging. 
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THE ELECTRIFICATION OF THE MOUNTAIN ASH 
COLLIERIES OF THE NIXON'S NAVIGATION 
COLLIERY COMPANY. 


An important contract for the equipment of these 
collieries for electrical power distribution has just been 
completed by Messrs. Crompton and Co. Their agent at 
Pontypridd, Mr. С. Beith, secured the contract for the 
work, and took an active part in the carrying out of the 
erection. The following will give a general idea of the 
extent of the plant supplied. The equipment consists of 
a generating station, surface and underground mains, and 
a number of motors. The engine-house (Fig. 1) is placed 
close to the pit head. The shaft is 370 yards deep, and 


the motors are in various positions grouped round the foot | 


gear, also four trunk feeder paneis, containing switches 
and fuses for the feeders, and the usual earth leakage 
indicators. 

From the engine-house four trunk mains are laid under- 
groun, the cables being Messrs. Callender's :25 square inch 
three-core conductors insulated with vulcanised bitumen 
and fibre and double tape armoured, supported in the 
trench. Dividing boxes are provided at the head of the 
shaft and eight cables taken down the shaft, each being a 
three-core cable, :125 section, insulated with fibre and 
vuleanised bitumen, double wire armoured, and supported 
in cleats with long glands at intervals of every 40 yards in 
the shaft. Near the foot of the shaft is a distributing 
board, which has been erected in an old pump-room, which 
is kept locked. The board carries distributing fuses for 
eight circuits, a separate circuit being run from this point 
to each motor. The cables from the distributing hoard to 
the motors are of the same class as those in the shaft. 

The motors are used for haulage and pumping. There 
are three 250-h.p. motors, working main and tail gears for 
the principal roads. These are Messis. Cromptou's standard 
three-phase machines fitted with wound rotors and оцїз 
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totally-enclosed slip- rings. They are direct-coupled to the 
gears, and started, regulated, and reversed by large con- 
trollers working in an oil bath. The whole of this plant is 
designed to deal with very heavy overloads, so that in the 
event of a fall or accident of any sort the electrical 
machinery would be the last part of the gear to suffer. 
There are at present two electrically-driven pumps, built 
hy the Uskside Engineering Company, erected in a new 
pum p-room on а lower level, which has been very carefully 
designed and built, and is lined with glazed bricks. It is 
in every way suited to the class of machinery in it, and 
contrasts most favourably with the pump-houses in which 
electrical machinery has to be fixed in many collieries. 
Lach of these pumps is capable of delivering 400 gallons of 
water per minute to a head of 1,500ft, and is driven by a 
250.b.h.p. three-phase motor running at 400 r.p.m., and 
similar in construction to those for the haulage gears. 
There is also a singlelift winding gear in the staple pit 
driven by a 75-b.h.p. motor, and there are two blocking 
engine reversing gears, each driven by a 40-b.h.p. motor. 
The plant is, we understand, giviug great satisfaction, and 
figures as to cost will be eagerly welcomed when available. 


THE NEED FOR CHEAPER METHODS OF 
DISTRIBUTION. 


For many years past engineers who have studied the 
various outside questions bearing upon the electrical 
industry, and who have intelligently foreseen the progress 
in gas lighting which would be caused by the development 
of the incandescent mantle, have been calling for the intro- 
duction of cheaper methods of distribution, including under 
this heading interior wiring, as well as the methods adopted 
of conducting the current to the consumers’ terminals. 
Hitherto they have been crying in the wilderness, vainly 
attempting to overcome the force of preconceived ideas, 
for there were very few who imagined that the time was 
fast approaching when the mantle would arrive at the high 
standard of excellence that it has reached to-day, when it 
was actually threatening the supremacy of the arc, and 
only beaten off by the timely advent of the flame pattern. 
But there are many who can see that, unless the cost of 
distribution is considerably reduced, electricity will be sadly 
handicapped by the items of first cost and increased capital 
charges when it seeks to open up that new field which all 
agree it will shortly have to find. 

Complications have been added owing to various improve- 
ments in incandescent lamps, and with the metallic-filament 
lamp Jooming in the near future, it would appear that the 
remarkable efficiency of electric lighting will eventually 
kill competition from the gas mantle. At the same time, 
it is evident that, owing to this very etticiency, station 
engineers will have to considerably widen their scope of 
action, and by judicious extensions to their mains search 
for customers in neighbourhoods which hitherto have 
remained untapped ; customers who will in the majority 
of cases be of a poorer class than have yet been con- 
nected to the supply. With this class of customers there 
are many points to be considered. Firstly, they are, as 
we bave said, of a financially lower standing. Secondly, 
their dwellings will be smaller, and they will require 
fewer points wired than the average of houses supplied at 
present. ‘The cost of connection in proportion to the 
lamps connected, and consequent units consumed, will be 
much higher, and great care will have to be taken lest 
the increased capital expenditure more than swallows up 
the revenue in interest and sinking fund. 

A necessary corollary from the first point is that the 
cost of wiring will present an obstacle which will be 
difficult, if not practically impossible, to surmount. The 
house is usually occupied on а much shorter tenancy than 
that of the better-class client, and, owing to the exigencies 
of the trade or business of the occupier, he may, in many 
cases, at only а week's notice, have to move to other 
premises. At any rate, the danger of this is constantly 
before him, and he will, in consequence, be extremely 
averse to wiring his own house. In the case of new 
property, the supply company or corporation may make 


arrangements with the landlord bv which he wires the 
whole of the premises, they bearing а portion of the 
expense. In cases where this is not adopted, the supply 
authorities may bear the whole cost themselves. This 
might, however, be treading on dangerous ground. The 
increased expenditure would be an item not to be neglected, 
and few corporations have wiring powers. In any case the 
idea would meet with opposition from contractors, and 
others who, rightly or wrongly, object to electricity works 
either taking the bread out of their mouths or risking 
money in more or less unremunerative schemes. 

But at any rate the supply will have to reach this 
district in some way, and it will be necessary for engineers 
to very carefully consider the methods adopted for this, 
bearing in mind che fact that the revenue per lamp con- 
nected will most probably be considerably less than they 
have hitherto received. It is an open question whether, 
in itself, the whole principle of distribution adopted 
has not been commercially wrong: whether the methods 
used have not been such as to raise the capital charges 
beyond all reason. resulting in high prices aud small 
profits. Are underground mains necessary, and are they 
even advisable! They are not particularly free from 
breakdown, nor from leakage. They are extremely expen- 
sive in first cost, and are subject to fairly rapid deprecia- 
tion. Each system adopted appears to have some trouble 
peculiar to itself. "Take, for instance, the verv reasonable 
bare strip system introduced by Crompton. This is subject 
to flooding aud chemical action. In cases where this is 
used it is no uncommon thing to find huge masses of 
crystalline deposit forming over insulator and strip. 
Other mains are more or less subject to mechanical injury, 
and all are costly compared with a good overhead system. 

With any arrangement of underground mains it is a 
tedious, «сие, and expensive matter to connect а 
customer. The ground has to be opened up, and a length 
of expensive armoured cable run into a convenient position. 
When the consumer's tenancy expires, this cable has to 
remain, on the chance of someone else taking the house 
and using the light. It is obvious that this is uncertain. 
He may not wish to use electricity, and should he do so, he 
may not be a good customer. Taking into consideration 
the trenches that have to be dug, the labour of getting 
through the foundation wall, the making good, aud the 
expensive nature of the material necessary, underground 
mains would seem very unsuitable for commercial develop- 
ment. 

It appears evident that cheaper methods of distribution 
will have to be seriously considered from a different 
standpoint from which they have hitherto been viewed. 
Obviously, the most promising of these is the use of over- 
head mains. "There appear to be very few valid reasons as 
to why these should not be more largely used. They may 
not be pretty, but neither are trolley wires, yet we have 
grown accustomed to them, and few at present rezard 
them as an eyesore. Most station men look askance at the 
very idea of overhead wires, and the Board of Trade has, 
it is true, somewhat of an objection to their use. But it is 
probable that station men in the near future will be 
delighted to run them in order to gain, without undue 
expense, the customers that, owing to the coming of the 
metallic-filament lamp, and the consequent decrease in 
individual consumption, it will be necessary to connect 
to his mains, in order to attempt to counterbalance this by 
increased use. 

With overhead mains the question of atmospheric action 
and consequent corrosion looms before us. In some towns 
bare copper or copper alloy would rapidly depreciate, 
especially when run near chemical works, or in seaside 
localities. I gather that in the neighbourhood of some 
towns, as Middlesbrough, owing to the presence of sulphur, 
etc., in the air, the telephone wires require renewing every 
year or so. This action, in cases where heavy currents 
were passing, would by pitting or local corrosion probably 
cause a drop in volts, owing to the reduction in sectional 
area, if hare copper were used. If the copper was coated 
with insulating material, it is ditticult to see how the prime 
cost could be kept down sufficiently, or whether even the 
insulation would withstand these influences coupled with 
ordinary atmospheric conditions. It would seem that some 
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system of periodical painting, either with tar or some 
flexible varnish, could be used which would overcome this 
difficulty. The question of supports would have to be 
weighed, and the result of sudden short-circuiting, going 
to earth, or breaking under weight of snow, would have 
to be taken into account. Also, it must not be forgotten 
that where these are at present used they have not been 
found wholly satisfactory, and are being replaced, especially 
in America, with some underground system. But it would 
appear that the question of first cost will force engineers to 
give more attention to this matter in regard to the opening 
up of new and poorer class districts. 

As an illustration of the saving that may be effected by 
the use of a good overhead system, the chief electrical 
engineer of Huddersfield, Mr. Mountain, estimates the cost 
of connection per customer on the average for a low- 
pressure underground system is about £7. Ву adopting 
overhead mains, however, this average cost is reduced to 
about £4, in each case meters and cut-outs being included. 
Speaking generally on the subject of overhead conductors, 
Mr. Mountain said that the cost of overhead mains in a 
system where conductors of small sectional area were used 
might be taken to be about half the cost of an underground 
system, the heavier the main the less being the advantage 
of placing it overhead. 

Probably at first many experiments will be made with 
unarmoured cables laid directly in the ground, protected 
possibly with tarred boards, or laid in troughs filled with 
gravel. Such a system as this would certainly cause ultimate 
trouble, owing to the fact that the filled troughs would act 
as drains for surface water. Chemical action would be 
always taking place, and earth leakage in time become 
very serious. As, therefore, existing underground systems 
would be too expensive, and experiments in unarmoured 
cables be possibly disastrous, the overhead method will 
probably have to be adopted. 

In places where electric traction is used it will be 
possible to couple blocks of houses through some form of 
voltage regulator direct to the trolley wires. Already is 
this done in Douglas, and, I believe, also in Whittington, near 
Chesterfield. This method might be used with advantage 
in connection with distant property by tapping off to over- 
head mains where required, using the trolley wires as fceders. 
In such a case we again get back to the overhead mains 
system, and there would appear no room for doubt but that 
in this direction will the inventive energies of station engi- 
neers find considerable scope.—G. В. B. 


COMPLIMENTARY DINNER TO MR. JOHN 
GAVEY, C.B. 


On April 11 a complimentary dinner was given to 
Mr. John Gavey, C.B., M. I. C. E., engineer-in-chief of the 
Post Office, on his retirement from that position after a 
service extending over 40 years. The dinner took place 
at the Grand Hotel, Trafalgar-square, and there was a 
distinguished company present, including the hight Hon. 
Sydney Buxton, Postmaster-General, who presided ; Mr. 
H. Babington Smith, C.B., C. S. I., secretary; Sir John 
Denison Pender, K. C. M. G., Sir Robert Hunter, Dr. Glaze- 
brook, F. R. S. (president, Institution of Electrical Engineers), 
Mr. M. F. Roberts, M.I.C.E., Major O'Meara, R.E., C.M.G., 
Mr. W. E. L. Gaine, Mr. F. Gill, Mr. J. Ardron, С.В, 
Mr. A. F. King, Mr. A. M. Ogilvie, Mr. J. J. Cardin, C.B., 
Mr. J. C. Badcock, C. B., Mr. Alexr. Siemens, Mr. R. M. 
Gray, Mr. Н. R. Kempe, M. I. C. E., and many other friends 
and colleagues of the guest of the evening, the company 
numbering 200 in all. 

After the loyal toasts had been duly honoured, the 
POSTMASTER-GENERAL proposed the toast of ‘The Guest 
of the Evening," and in doing so stated that letters of 
regret for inability to be present had been received from 
Earl Granard, Sir William Preece, Sir J. C. Lamb, 
Mr. S. C. Hooley, and other gentlemen. Telegrams had 
also been received from Mr. Phillips, of the Commereial 
Company; Mr. Sydow, of Berlin; and Mr. Marconi. 
The Postmaster-General then went on to say that they 
were met there to do honour to their friend, their guest, 


Mr. Gavey. Everyone who had the opportunity of knowing 
him personally, had for him the greatest possible regard 
and warmest respect. He was glad to think that on that 
occasion they had such a representative assembly. He was 
not going to deal with an historical review of Mr. Gavey's 
connection with the Post Office—it was known to all of 
them that he had some 45 years of service in electrical 
matters, and some 35 years’ connection with the Post 
Otlice. Mr. Gavey had done great service in various 
respects in regard to telegraphs, in regard to telephones, 
and in regard to wireless telegraphy—since he had been in 
the publie service, aud they as citizens of this great Empire 
were grateful to him for the work which he had done in 
improving these various engineering works and engineering 
systems, which, after all, are the life-blood of and to the 
commercial advantage of this great country. Аз showing 
the great strides that had been made in the engineering 
branch—largely under Mr. Gavey's advice and control—he 
mentioned that in 1870 there were 60,000 miles of tele- 
graph lines, while last year they had extended under the 
Post Office to no less than 785,000 miles. Twenty years 
ago the engineering expenditure was less than half a 
million, but during last year it was 23 millions, an expendi- 
ture which he ventured to say was not an extravagant 
expenditure, but was on an economical basis. Twenty 
years ago the whole of the engineering staff only numbered 
700 persons, while it now exceeded 2,500, showing the 
enormous strides which had been made in regard to these 
matters. ‘They were glad to be present that evening to 
drink the health of Mr. Gavey, and to feel that for 55 years 
he had given his best to the public service, and they wished 
him God-speed and good luck. 

Mr. H. R. KEMPE seconded the toast, and spoke of the 
high esteem which Mr. Gavey inspired in his colleagues. 
His successful career, due to high technical ability and 
great strength of character, had been recognised by all. 
Mr. Gavey had served his country well, and he was sure 
all would wish him many years of health and happiness at 
the termination of his long, distinguished, and honourable 
career. 

Mr. GAVEY, on rising to reply, was most enthusiastically 
received. He said: ‘It is difficult for me to find words to 
express fully my feelings for the kind reception you have 
given me to-night. I think that if I were to take every- 
thing that l have heard said to-day at the Post Office 
seriously to heart, I should go home a very vain man. All 
I can say is that in my small way I have attempted to do 
my duty. No man can do more, and if my efforts have 
been appreciated it is a source of great satisfaction to me. 
My period of service may be said to date back to the early 
days of telegraphy. I received my first appointment in 
February, 1861. It is, perhaps, a curious incident that in 
the month of February, 1861, the old semaphore telegraph 
which was then working between the Mersey Dock, 
Liverpool, and Holyhead Mountain was abandoned and 
replaced by the electric telegraph, and, therefore, I 
think I may perhaps say that my period of service 
extends from the death of the semaphore telegraph 
down to the present development, to which I may briefly 
refer a little later. At the period to which I refer the 
electric telegraph was comparatively in its infancy. It was 
but partially developed, and only the large towns were 
served by telegraph oftices situated in the towns them- 
selves. Most of the smaller towns were served by the 
railway telegraph, and the citizens had to go down to the 
railway stations to dispatch their telegrams. Submarine 
telegraphy was likewise in its infancy. A certain measure 
of success had been attained in the laying of shallow-water 
cables, but submarine cable-laying, so far as deep-sea work 
was concerned, was a failure, and those interested in the 
enterprise had been confronted with disaster. The attempt 
to bridge the Atlantic in 1856 had failed, and the further 
attempt to connect Great Britain with our Indian Empire 
had likewise come to grief. But, gentlemen, I think I may 
say there were giants in the world in those days—giant 
capitalists who were prepared to risk their money in the 
development of great commercial enterprises, and not to 
form a corner in wheat or some other necessary article of 
commerce or consumption. There were giants amongst elec- 
trical engineers—names which were honoured by those who 
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knew the owners in the carly days, names that are honoured 
by the younger generation that have only read of them— 
and the combined work of those giant capitalists and 
those giant engineers led to the success which we all have 
lived to see. They established for the time being a great 
monopoly in submarine cablemaking. They laid cables 
due to British enterprise and British capital over the whole 
of the world, and for years they maintained a monopoly in 
cable communication that was the envy of every other 
nition. Whilst this was being done our system of land 
telegraphy gradually grew, and a great step in advance was 
made when the Post Office acquired the telegraph service 
in 1870. The extension of telegraphs into the centre of 
towns that up to that period had been so limited was carried 
out in every considerable village throughout the country, 
and from that date until comparatively recently the history 
of the Post Oflice telegraphs was one of continued growth 
and development and continuous increase in tratlic. Unfortu- 
nately, as the Postmaster-General has said, the youngest 
daughter of the telegraphs came in, and since then there 
has been a tendency to elbow the father aside, to encroach 
on his traffic, to encroach on his wealth; and what the 
outcome will be one cannot say, but there is no doubt that, 
for good or for evil, this great system of telephonic 
communication has not only come to stay, but it will 
certainly grow to an extent that I think few of us 
can imagine. It has been my good fortune to visit the 
United States on two occasions—on the last in very 
pleasant company—in connection with the development 
of the telephone in America, and it is only within the 
last day or two that I have received a return showing 
the growth of the Bell Telephone Company. The figures 
are marvellous. As recently as 1897 the number of tele- 
phones provided by the associated Bell companies was 
550,000, whilst at the beginning of the present year the 
number was over 3,000,000, and this does not make any 
allowance for the telephones that have been provided in 
the United States by the independent companies. Well, 
gentlemen, it has been my good fortune to witness this 
enormous growth of the telegraphic and telephonic industry 
and to see the birth of what has been boomed as one of 
the greatest wonders of the age—wireless telegraphy. I 
must confess that to my mind—if I may be allowed to 
express an opinion on the subject—telephony is a far more 
wonderful feat than wireless telegraphy. But though this 
telegraphic branch of electrical engineering has grown to 
a degree that could not have been foreseen in my early 
days, it is but a part of the growth of the great electrical 
industry of which I am proud to be associated with one 
small branch. Within the last 25 years electrical enter- 
prise and electrical industry have spread into every 
branch of manufacturing work. In some cases elec- 
trical engineering has absolutely modified the old- 
fashioned practice, and I think I may say that 
there is not a single branch of ordinary mechanical 
industry at the present moment in which electrical 
engineering does not take a more or less leading part. In 
what respect that growth will continue it is impossible to 
say, but that it will continue I think there is no doubt 
whatever. Now, gentlemen, as this great gathering is to 
a certain extent a personal one, in so far as you have 
honoured me by meeting me here to-night—not, I hope, to 
bid me farewell, but to bid me God-speed in any other 
work that I may eventually undertake—I should like to 
express the warm feelings of gratitude with which 1 regard 
vou all, and which I feel for the great honour you have 
done me to-night. On another occasion in the course of 
today I had to express my gratitude for the warm feeling 
of friendship | felt for my old colleagues at the Post Ottice, 
and more especially for my able staff—without whose aid I 
certainly could have done very little—who have supported 
me most loyally from my early days in the Post Oftice 
service up to the present moment. Now, gentlemen, to this 
larger audience I think I ought to express a similar feeling 
of gratitude. Whenever it has been my business to appeal 
to the heads of other great undertakings for advice or 
assistance, it has always been given to me in the most 
cheerful manner. Then, turning for a moment to the 

eat Institution which represents the electrical industry, 
du much I am indebted to that Institution. For years I 


was buried in the provinces, although an early member of 
the Institution, and when I came back to London in 1892 
I was almost a stranger to the members of the Institution. 
Practically the old generation had passed away, and I was 
received by a new one, but that made no difference. My 
friends of the Institution. took me by the hand, they 
honoured me by giving me otlice after оћсе, until they 
promoted me to the highest honour they could confer by 
making me their president. But, gentlemen, not only this, 
but in connection with this dinner they conferred on me a 
mark of friendship which I think you will all appreciate. 
This dinner was fixed for a night when the ordinary 
general meeting of the Institution was to have been held, 
and when the Council heard of this they unanimously paid 
me the high honour of postponing their general meeting in 
order that my friends in the Institution might be present 
here to-night. Gentleman, I can only say that I thank 
you all most heartily for the many kindnesses and many 
evidences of friendship that you have showered on me, 
and, further, I may say that I feel this to be the best and 
proudest day of my life." 

Mr. W. E. L. GAINE, in proposing the toast of “The Post 
Oflice,“ asked by what irony of fate had he, of all men, 
been called upon to propose the toast of The Post Office. 
It had been his daily duty for the past 15 years to 
anathematise the Post Office and all its ways. He thought 
everyone would recognise what a vast organisation the Post 
Otlice really was, and when one considered the extraordinary 
amount of work, the extraordinary organisation of the Post 
Ottice, and how well the work was done, he thought that 
one was justified in saying that the Post Office was a great 
and wonderful institution. On looking into the facts he 
found that the first Postmaster-General was appointed by 
Henry VIIL, at the high salary of £50 per annum. (Sir 
Robert Hunter suggested that he eventually lost his head, 
but he (the speaker) could not say.) The first secretary to 
the Post Office was appointed in the year 1694. He, again, 
was appointed at the somewhat high salary of £100. He 
could not refrain from pointing out what visions of delight 
the present Chancellor of the Exchequer would experience 
were he enabled to pay the higher otlicials of the present 
day on a similar scale. A service like the Post Office 
demanded that the men at the head of atfairs must be men 
of the highest character, highest integrity, fair minded, 
and broad of view. In his dealings with Post Office 
officials he had always found them perfectly willing 
to keep to their bargains, and he hoped that those with 
whom he had had dealings at the Post Office could say the 
same of him. Do not let them suppose that in his various 
dealings with the Post Office that success had always 
attended his etlorts. Sir Robert Hunter had just 
administered to him a very wholesome corrective in the 
Courts of Law. Не would remind them that they had a 
House of Lords, and he was sure that the Postmaster- 
General—as a distinguished member of the present 
Administration—would gladly join in the sentiment which 
he (Mr. Gaine) stated cheerfully, “Thank Heaven, we have 
a llouse of Lords.“ 

Mr. BABINGTON SMITH replied to the toast in an able 
speech, at the conclusion of which he said that, whatever 
might be the merits or demerits of the Post Office, so long 
as they had men like Ше guest of the evening at the head 
of great branches of the Post Office service, so long as they 
had men of his ability, of his uprightness, and of his 
devotion to duty, they need not be much afraid of public 
criticism. Ile expressed once more his great feeling of 
regard and esteem for the retiring engineer-in-chief of the 
Post Office. 

Sir ҢОБЕКТ HuNrek proposed the toast of “The 
Visitors, to which Sir J. DENISON PENDER, K. C. M. G., 
and Dr. GLAZEBROOk, F. R. S., replied, and stated that they 
experienced the greatest pleasure in being present to do 
honour tc their friend, who was an ornament to his 
profession and deserved the best wishes of all in his well- 
earned retirement. 


Motor Vehicles for Commercial Travellers.—This is the title 
of a booklet published by tlie De Dion Bouton, Limited, which is of 
interest to commercial travellers or those who use motor vehicles tor 
business purposes. 
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COMPARATIVE COSTS OF GAS AND ELECTRIC 
LIGHTING.* 
BY E. G. HENNARD. 


This paper originated in an attempt, made in the early 
part of last, year, to arrive at à reasonable estimate of the 
cost of a given amount of light, produced either by gas or 
electricity, under varying commercial conditions. The 
electric or gas lighting costs which are occasionally pub- 
lished are of but little use for general reference, as the 
prices of gas or electricity for purposes of private lighting 
vary between wide limits. "Therefore, at the commence- 
ment, a study of the prices of gas and electricity will be of 
interest. In order to illustrate the rapid орге of electric 
lighting compared with that of gas, Table I. has been pre- 
pared, showing the average prices for private lighting of 
дав апа electricity in London extending over a period of 


16 years. This table was prepared from data contained in 
the “ Electrical Directory " and the “Gas Engineers’ Text- 
Book." 


TABLE I,—Average Prices of Electricity and Gas in London for 
Private Lighting during the past 16 Years. 
Year 1891. 1893. 1895. 1897. 1899. 1901. 1902. 1905. 1906. A. 
Price of electricity in pence per unit— 
7:5 TÉ. 6:5 6°25 5:25 515 492 4:23 417 44 
Price of in pence per 1, cubic feet — 
gas in penes per 32% 81 32 35 35 35 35 3 
А. Percentage decrease in price. 

From this table should be noted the steady decline in 
the rates for electric current, till in the year 1906 it has 
fallen to nearly one-half of its former value in the year 
1891, while the price of gas has only decreased some 3 per 
cent. during the same period. From these figures it is 
evident that the price of gas has almost reached its 
minimum value, while there i8 every indication that in a 
few years hence the price of current will be considerably 
reduced, mainly by the general adoption of large power 
stations, in consequence of increased demand, cheaper 
methods of generation, and increased reliability of appa- 
ratus, thus necessitating а fewer number of stand-by 
generating and converting units. The prices of current and 
gas in different towns in the United Kingdom vary over a 
wide range, the highest and lowest prices on record for the 
year 1906 being as follows: electricity—highest 8d. per 
unit, lowest 23d. per unit (average of 4d. to 1d. Wright 
system); gas—highest 10s. per 1,000 cubic feet, lowest 
1s. 8d. per 1,000 cubic feet. The high price of 10s. per 
1,000 cubic feet for gas is obtained at Aberlour, in Scotland. 
Electric lighting would undoubtedly be cheaper in this 
district using electric current at 8d. per unit flat rate. 

General Considerations of Lighting Cost and Explanation of 
Methods Used.—The British standard candle has been 
used throughout this paper. For eleetric glow lamps 
and small gas burners the mean horizontal candle-power 
has been stated, using clear glass globes or chimneys. For 
electric arc lamps or high-power gas lamps the mean hemi- 
spherical candle-power has been stated, using clear glass 
enclosing tubes. In order to establish a fairly accurate esti- 
mate of cost, a number of tests from reliable sources on both 
gas and electric lights, and prices from up-to-date catalogues, 
have been collected. It must be acknowledged, however, that 
the data obtained on electric lighting are of à much more 
comprehensive nature than those of gas. This is probably 
due to the greater amount of scientific interest taken in 
electric lighting, resulting in many useful tests by physical 
laboratories and public institutions. The lighting costs in 
this paper have been considered under three headings : (1) 
lighting by electric incandescent glow lamps ; (2) electric arc 
lighting; (3) gas lighting. In the calculation of lighting costs 
the candle-hour is the unit most generally employed. The 
use of the candle-hour, however, involves the necessity of 
costs being expressed in decimals of а penny. То obviate 
using these inconvenient values the candle-hour has been 
increased to a value of 1,000 candle-hours, this value being 
hereafter termed one kilo-candle hour, and expressed where 
brevity is desirable by the letters K.C.H. The specific 
energy consumption of electric lamps is universally 
expressed in watts per candle. Therefore, the following 

* Paper read before the Students’ Section of the Institution of 
Electrical Engineers. 
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useful expression is obtained. Опе watt рег candle = one 
unit of electricity per kilo-candle hour, where one unit 
=one kilowatt-hour or Board of Trade unit. Knowing 
the consumption in watts per candle of any given lamp, 
the cost of energy per kilo-candle hour is obtained by 
multiplying the watts per candle by the price of current 
per unit. For example, a glow lamp having an average 
efficiency of four watts per candle using current at 4d. per 
unit, the cost (exclusive of renewals) will be 16d. per kilo- 
candle hour. 

Sub- Division of Lighting Costs.—(1) Cost of energy 
required to produce light; (2) cost for renewals (lamps, 
carbons, mantles, etc.); (3) capital charges (interest on 
capital plus depreciation); (4) maintenance (cleaning, 
trimming, etc.). As stated previously, these costs are 
expressed in pence per kilo-candle hour. With low candle- 
power incandescent lamps, gas or electric, the first two 
items need only be considered, but in electric arc or high- 
pressure gas lighting, where somewhat expensive apparatus 
is required and also a certain amount of skilled attention, 
the four items should be taken into account. Thus the 
costs of lighting per kilo-candle hour will be divided into 
energy charges (item 1): fixed charges (items 2, 3, and 4). 

Cost of Energy.—While in some forms of light the 
candle-power remains practically constant for a given con- 
sumption of energy, in many cases the light decreases 
more or less rapidly with burning, while the consumption 
of energy remains the same. Thie is more notably the 
case in certain kinds of electric glow lamps and in gas 
mantles. It is obvious, therefore, that an average value 
of energy consumption per candle must be taken for the 
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FIG. 1. —*' utves showing Energy Consumption per Candle-Powee for Carbon 
Glow Lamps at Different Rated Candle-Powers and Voltages. 


— у] 
y 
E 
BINE 
— sig | 
a 
E 
E 
Е 
ES 
® 


in Walls per Candle 
N К 


Inicia Energy Consumption 


latter class of illuminants. The decrease of candle-power 

during useful life for various lamps is as follows : 

TABLE II. —Percentage Decrease in Candle-Power of Various Lamps 
during Useful Life. 


Percentage decrease of candle- 


Type of lamp. power during useful life. 


Bastian nir? 8 2 per cent. 
Osram aufg, nex E Rx S ERES 5 „ 
Osmium lamp онака 12 „ 
Carbon-filament lamp ........................ 20 „, 
e nena 38 „ 
Gas Пай tles Vaue 35 „, 


Capital Charges. — These charges vary according to the 
class of apparatus used, and also to its useful life. As 
regards the apparatus required, the costs have been based 
on prices of first-class material only, but the useful life 
depends largely on the working conditions and on the 
employment of skilled attention. A probable figure express- 
ing the useful life of arc lamps, gas-lighting apparatus, etc., 
is taken to extend over a period of 10 years. For outdoor 
work and street-lighting this figure is probably too higb, 
but such cases will be considered later. This average life 
of 10 years can then be expressed as 10 per cent. deprecia- 
tion per annum. Together with iuterest on capital of 
5 per cent. per annum, а capital charge of 15 per cent. 
per annum is obtained. Allowing 1,500 hours per annum 
as an average burning time, this gives a capital cost of 
10 per cent. of capital outlay per 1,000 hours of service. The 
capital charges in pence per kilo-candle hour for a 650-c.p. 
opeu-type arc lamp will then be as follows: first cost of 
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lamp, £5 = 1,2004. ; 10 per cent. of capital outlay chargeable 
per 1,000 hours = ord. chargeable to 650 kilo-candle 
hou 3 ; ; i 
duc 650 kilo-candle hours ешек E реку 
candle hour for capital charges. For street lighting 
the number of hours of burning per year will be con- 
siderably increased, but the useful life of the lamps will be 
decreased owing to continued exposure. Therefore, the 
capital charges will be much the same as for lamps under 
ordinary working conditions. 

Lighting by Electric Glow Lumps.— Under this heading are 
included the following lamps : 


TABLE III. 


. Bastian mereury-vapour lamp. 

. Ordinary carbon-filament lamp. 
High-efficiency carbon-filament lamp. 
. Nernst lamp. 

. Osmium lamp. 

. Osram lamp. 

. Low-efficiency tantalum lamp. 

. High-efficiency tantalum lamp. 

. Tungsten lamp. 


Although it is not intended to include descriptive matter 
in this paper, some individual consideration must be given 
to the various lamps before proceeding with the actual 
lighting cost calculations. 

Bastian Mercury-Vapour Lamp.—Only available for use on 
direct-current circuits, also colour of the light, being 
deficient in red rays, is unsuitable for some purposes. 

Carlon-Filament Lamps.—These are available for any 
terminal voltage up to 250 volts, and from 5 c.p. to 200 c.p. 
in single lamps. The lamps in most general use are those 
of 8 c.p., 16 c.p., and 32 c.p. for 100 and 200 volt circuits. 
A low-voltage lamp is more efficient than a high-voltage 
lamp, and a high candle power lamp is more efficient than 
one of low candle-power, or, in other words, the efficiency 
of the lamp Соререя to some extent upon the diameter of 
the filament. In Fig. 1 curves are plotted showing the 
initial efficiency in watts per candle for carbon glow lamps 
of various candle-powers at different rated voltages. 

ernst Lamps —These are not reliable on low-frequency 
alternating-current circuite. Cannot be used singly where 
light is required immediately when switching on current. 
These lamps should never be used without globes, as the 
temperature of the glower is thereby decreased, and, con- 
sequently, less light 1s obtained. 

Osmium Lamp.—Will only run successfully in vertical 
hanging position. (Sinoe this paper was commenced these 
lamps have been withdrawn from the enn 

Tantalum Lamps.—Unly guaranteed reliable when used 
on direct-current circuits. 

Osram Lamps.—At present only suitable for use in 
vertical hanging positions, but lamps will shortly be on the 
market for burning in any required position. 

Tungsten Lamps.—Several lamps of tungsten and alloys 
of tungsten are at present being manufactured or experi- 
mented with, many lamps having already been produced 
with an efficiency of one watt per candle and a useful life of 
several hundred hours. Although no definite statements 
can be made, the probable ultimate lighting costs by means 
of these lamps have been included as an interesting 
feature. Further commercial properties of these various 
glow lampe will be given later in tabulated form. 

Life of Electric Glow Lamps.—The life of electric glow 
lamps depends largely on the efficiency at which the lamp 
is run. When burned at their normal efficiency of 
1-6 watts per candle, osmium lamps have an average life 
of over 1,000 hours. A few of these lamps have been run 
at an efficiency of 0:5 watt per candle, the useful life then 
being reduced to about 100 hours. The practice of frosting 
lamp globes decreases the useful life by more than 60 per 
cent. ; therefore, where a diffused light is required, some 
form of holophane globe should be preferably used. In 
view of the decrease of candle-power which takes place 
during burning, as previously given for various lamps in 
Table II., it is obviously necessary to use an average value 
for watts per candle during useful life. In carbon glow 
lamps tbe useful life is considered at an end when the 
cendi opas falls to about 80 per cent. of its initial valuc. 


S n NN 


The majority of carbon lamps will burn for many hundred 
hours after the period of useful life is completed, and in 
some cases the efficiency decreases to eight or ten watts 
г candle. Lighting engineers state that in many cases 
it is hopeless to induce consumers to renew their lamps 
before the filament actually gives out. The metal-filament 
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Ка. 2.—Coet of Lighting with Electric Glow Lamps where Series 
Running is possible. 
lamp overcomes this. difficulty to a large extent, as the 
decrease in candle-power takes place very gradually as 
compared with the carbon lamp, thus enabling the lamp to 
be profitably used until the filament burns out. 
А Table IV. all the necessary data for the calculation 
of cost of lighting by means of electric glow lamps are 
given. In column 1 the name of the lamp is given. lu 
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TABLE IV.—NECESSARY DATA FOR THE ESTIMATION OF LIGHTING COSTS BY ELECTRIC GLOW LAMPS. 


3. 


1. 2. 5. 4. 5. 6. 7. 9. 10. 11. 12. 
Useful | K.C.H.'s Pence Ве kilo-candle zones Average 
Capital | Cost of javerago life| chargeable |Kilo-candle ; newals, , To watts per 
Type of lamp. а ша outlay of|renewals|of filament} to 10 % of | hours рег Mn lamps, fixed or 
ne. | VO tage OF lamp in [in репсе. or glower | capital |filament ог AY. glower, eto. charges. [units 
power lamp : р | 
i i pence. in hours. | outlay. glower. | Pence. Pence. Pence. | K. C. H. 
Bastian mercury vapour. 120 00 and 200 420 150 2,000 | 1,200 2A | 0:36 0.63 0:98 | 05 
8 100 — 10 1,000 — 8 — 1:25 1:25 4:7 
Ordinary carbon glow 16 100 — 10 1,000 — 16 — 0:62 0°62 42 
RR 32 10 — 15 1,000 = 32 = 047 | 047 | 49 
emiz arg] =] eal el eg 
High - efficiency carbon 16 100 | — 10 250 == 4 = 25 | 25 5:2 
glow lamp............... 32 100 . 15 250 — 8 М 1°9 | 1:9 3:1 
io | io ' d | 18 30 | a6 | ва | od | 32 | 56 22 
- 16 100 60 : | 16 6:4 0°38 : | $6 | 
N ernst (small type) T ( 32 100 or 200 o | n | 200 32 12:8 0:19 I: | о, \ 28 
as: 100 |100 or 200 | | 100 50 0°24 ' ` l: 
Nernst (brilliant type) f| 200 1100 от 200| 240 36 300 | 20 60 02 | 06 07 15 
10 25 — 1, — 10 — '8 Е 16 
16 33 — 48 | 1,000 | — 16 — 30 5:0 1:6 
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eolumn 2 the mean horizontal candle-power is stated. 
In column 3 the rated voltage of the lamp is given. The 
capital outlay, as entered in column 4, is only incurred in 
the Bastian and the Nernst type of lamp. In column 5 
the renewals costs per lamp in pence are given. Їп 
column 6 the average useful fite of the filament or glower 
is stated. In column 7 the number of kilo-candle hours 
chargeable to 10 per cent. of capital outlay is given. In 
column 8 the number of kilo-candle hours per filament or 
glower is given. Columns 9, 10, and 11 refer to the fixed 
charges expressed in pence per kilocandle hour. In 
column 12 the average value of watts per candle is stated, 
which corresponds to number of units consumed per kilo- 
eandle hour. "With the use of Table IV. it is now possible 
to estimate the costs per kilo-candle hour for practically 
any commercial glow lamp at present on the market. For 
example: required to estimate cost of lighting with 16-c.p. 
earbon lamps and current at 4d. per unit. From Table IV. 
the fixed charges for a 16-c.p. carbon lamp = 0:624. per 
kilo-candle hour. Average watts per candle or units per 
kilo-candle hour = 4:2. Energy charges = 16:8d.; fixed 
charges ‘62d.—giving 17:42d. per kilo-candle hour. 

In Fig. 2, from the data on electric lamps given in 
Table IV. curves have been plotted showing the costs in 
pence per kilo-candle hour in terms of the price of current 
in pence perunit. Five groups of curves are plotted as 
follows: group A, 8-c.p. to 10-c.p. lamps; group B, 14-е.р. 
to 16-с.р. lamps; group C, 25-c.p. to 32-cp. lamps; 
group D, 40-c.p. to 60-c.p. lamps; group E, 100-c.p. to 
120-c.p. lamps. It will be noticed that the price per kilo- 
candle hour for a given type of lamp drops considerably in 
going from low to high candle-power lamps. This is 
mainly due to the fixed charges being higher the smaller 
the size lamp. To illustrate this point, the following 
values have been taken from the curves in Fig. 2 : 


High-Efficiency Carbon Lamps burning Current at 4d. per unit. 


large electroliers is very wasteful compared with the cost 
of the same amount of light produced with high candle- 
power lamps. The curves in Fig. 3 are useful for esti- 
mating lighting costs in cases where the voltage can be 
supplied to suit the lamp. On alternating-current circuits 
this is practicable, as transformers can be used to give the 
exact voltage required. For continuous -current circuits 
these curves will only be of use where series running is 
possible, as in shops and offices where numbers of lamps are 
in use at a time. From the curves in Fig. 12 the Osram 
lamp is seen to be the cheapest light (excluding гопан 
at all prices of current above 14. per unit, except for lamps 
of 100 c.p., when the Bastian lamp gives the cheapest light 
at prices of current above 14d. per unit. 


( To be continued. ) 


TECHNICAL TRAINING OF ELECTRICAL 
ARTISANS.* 
BY C. P. C. CUMMINS, ASSOCIATE MEMBER. 


The training of electrical artisans, as distinguished from tlie 
training of electrical engineers, is of such importance to the 
electrical profession that it is a matter for surprise that it has 
not received more attention from employers than has been the 
case in the past. So little attention has it received that it is 
doubtful whether many of us, if called upon to do so, could give 
a clear definition of the sort of individual we refer to when we 
speak of an ‘‘electrical artisan." This is, perhaps, not sur- 
prising when we remember that the question as to what does or 
does not entitle any individual to call himself an electrical 
engineer is a matter of considerable difficulty. 

In this paper I intend to deal with the training of electrical 
artisans only, and, to avoid misapprehension, it is well to state 
that when I use the term I include all those persons who have 
served a certain apprenticeship, and who have subsequently 
obtained fairly continuous employment at industrial occupations 
connected with the practical applications of electricity. Wire- 


bep. IE led wo soo wen. telegraph and telephone linesmen, electric bell fitters, 
Ор лен 14d. „ 4 armature and bobbin winders, electrical machinery attendants, 
S орно 13d. „ x Ж electrical instrument makers, and makers of electrical fittings 
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lt is obvious from these figures that lighting by means of 
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And accessories are, therefore, all included, but as probably 
99 per cent. of the electrical artisans to be found in Ireland at 
present may be classified as wiremen, and as I have been 
requested by the honorary secretary to the Dublin Local Section 
to make some suggestions in this paper with regard to the 
pesibilities of improving the existing methods by which such 
men are trained, my remarks refer almost exclusively to this 
class of electrical artisan. 


Employers’ Requirements. 


From the point of view of the employer, the following are 
probably the requirements of a really competent wireman : (1) 
He must be steady and reliable. (2) He must be a good tine- 
keeper and а hard worker. (5) He must be sutliciently intelli- 
zent to receive verbal and frequently hurried instructions as to 
carrying out a job, and then be able to carry it out economically 
and satisfactorily. (4) He must be capable of running wires 
and fixing in position the suitable casing or conduit, also the 
necessary fittings, such as fuses, switches, etc., in their proper 
places. (5) He must have a general knowledge of the different 
systems of house wiring; of the differences in supply systems, 
and the changes in fittings and apparatus necessitated by these 
ditterences ; of testing insulation; of the mechanism of are 
lamps, motor-starting switches, other electrical apparatus ; of 
zus and steam engines: of the current-carrying capacity and 
insulating [pau of wires and cables; and of complicated 
wiring work, such as is required for switchboards, etc. (6) He 
must be able to overhaul a customer's premises, make good 
minor effects, and make a short, clear report of the work done 
and of any further work required. 

The number of men who approach this standard is, I fear, 
very small, but, nevertheless, it will scarcely be contended that a 
Gunpetent man does not need all tlie above qualitications, and 
d he does not possess most of them, he would be unlikely to 
obtain employment as foreman over an important job. I do 
not, of course, maintain that all the above qualitications are 
always essential; it is not to be expected or desired that all the 
men should possess foremen's qualifications, and when it is not 
necessary to entrust the men with any responsibility or super- 
vision a far lower standard would be sufficient. Unfortunately, 
however, a very large portion of the work undertaken by elec- 
trical contractors consists of small jobs which are not sufficiently 
mpertant to warrant the head of the firin devoting a sutlicient 
amount of his time to their proper supervision, and he is con- 
sequently forced to rely to » very great extent upon the 
onpeteney of his workmen; there is. therefore, a pressing 
need for men who are capable of looking after and appreciating 
the hundred and one small details, attention to which means so 
much as regards subsequent freedom from faults and satisfaction 
to customers, 


H. riat ing Methods of Training. 


Boys who wish to become wiremen have generally been 
rducated in the primary schools. They usually apply to one 
or other of the electrical contractors, who frequently accept 
them without premium, and put them to work at a small weekly 
Rage as boy assistants to wiremen. The boys’ chances of learn- 
lng depend upon the proficiency of the wiremen whom they 
assist, and upon their powers of observation. After a time 
they acquire a certain amount of proficiency in running casing 
and wires, soldering joints, etc., and fixing switches and other 
hirtings in position, They also see dynamos, motors, gas-engines, 
nnd possibly steam-enyines installed, and learn something about 
their management. Generally the boys’ wages are increased 
реп‹ийсаПу, the increase in some cases depending upon the 
ainount of proficiency which they show, and at the end of five 
өг ых years they may, perhaps, be paid at the rate of 8d. 
per hour. Having reached this rate they are recognised as 
"iremen, and ean be enrolled as members of the trades’ union 
чалу. 

Some contractors endeavour to make the boys attend evening 
technical classes during this period of training, but few attend 
wth any regularity or show any seriousness in their studies. 
The work done in the evening classes is usually arranged to 
шее the requirements of the elementary syllabus in electricity 
and magnetism of the Board of. Education, South Kensington, 
wd of the more advanced programme of the City and Guilds 
"t London Institute: both of these examining bodies award 
eortficates. to candidates who pass the examinations satis- 
f«tenly. Тһе value of the certificates as evidence of com- 
eteney is not, however, generally recognised, and it is 
»'netimes contended that the instruction given under these 
pregtammes does not increase the boy's usefulness to Ins 
employer. 


Results obtained by Existing Methods. 


The resulta obtained by the existing methods are, as might 
be expected, very indifferent. Few of the men who consider 
themselves wiremen, and who demand and obtain 8d. per hour, 

ess qualifications equal to those which I have outlined. 

he steadiness and reliability of the men are not subjects for 
consideration in a paper of this nature, and eliminating these 
personal factors, wiremen may be divided, as regards their 
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efficiency, into certain groups. I believe that all the existing 
men may be classified in one or other of the following: 


Group J. — Men who can run casing and wires and put up 
fittings fairly well, if the exact positions are clearly marked out, 
but who cannot be relied upon to lay out work for themselves. 

Group 2.—Men who can receive verbal instructions as to а 
small house-wiring job, and who can be relied upon to run the 
casing and wires in the most economica] way and to put up the 
fittings in the most convenient places. 

(troup 3.—Men who are competent under group 2, and who 
know how to connect up and adjust electrical apparatus, such as 
arc lamps, motors, etc. 

Group 4.—Men who are competent under groups 2 and 5 and 
whose knowledge of wiring, testing, and electrical apparatus 
enables them to satisfactorily carry out, under supervision, 
switchboard or complicated wiring work and the installation of 
generating plant. 

Group 7. = Men whose knowledge and experience are sufficient 
to enable them to act as foremen over a job consisting of a 
complete installation, including house wiring and supply of 
generating plant. 


Very few of the existing men can be included in zs 4 
and 5, and the majority are not even eligible for group 5. It in 
very doubtful whether the labour of inen classified below group 5 
is worth 8d. per hour, and the fact of there being large numbers 
who can only be classitied in group 1, and who can, nevertheless, 
obtain this rate of wages, is evidence of serious defects in the 
method by which electrical artisans are produced. The present 
methods of training must, therefore, be considered defective, 
inasmuch as they produce a considerable number of men who 
cannot be considered competent, large numbers who can only 
be considered partially competent, and a very few who aro 
really competent, and also because, аз a natural consequence of 
this defect, the really competent men consider themselves in 
such a strong position, by virtue of their sinall numbers, that 
their demands upon employers, and their general independence, 
very materially reduces their usefulness. 


Electrical Artisans hare for Qualifying 
Themsel res. 


Opportunities which 


It is quite obvious that intelligent work—i.e., work which 
bears evidence of a knowledge of the fundamental scientific 
principles underlying it—cannot be expected from workmen who 
have had no opportunity of studying those principles. This pro- 
bably applies with the greatest force to electrical work, because in 
dealing with electrical phenomena the uneducated workman is 
handicapped to a far greater extent than his fellows in other 
trades, inasmuch as he does not possess what Prof. Ayrton calis 
‘an electrical sense." The mechanical artisan who could not 
fully appreciate the necessity for not putting an excessive strain 
upon a small screw thread, even though he had never studied 
mechanics, would be rightly considered lacking in intelligence. 
It would be most unfair, however, to pass similar judgment 
upon the electrical artisan who, without any previous study of 
electrical science, was unable to appreciate the necessity for not 
subjecting the insulation of an electric circuit to an excessive 
electric pressure. An electrical sense can be acquired, and its 
cultivation is of the first importance to an electrical artisan if he 
wishes to be able to work intelligently. Unfortunately, how- 
ever, the methods of training which 1 have outlined show a 
lamentable failure to recognise this vital point. The existing 
workmen from whom boys have to glean their knowledge, in 99 
cases out of 100, possess no electrical sense, and. in the remain 
ing case have no time to spend in imparting it. The boy's 
opportunities for acquiring it while at work are practically 
nil, and unless after a long day's work he spends his evenings 
and spare hours reading electrical text-books, which are generally 
out of his depth and frequently inaccurate, or at technical 
classes, he will probably never acquire it at all. This being so, 
it is surely not surprising that so few competent electrical 
artisans are to be found. 


Defects in Present. Methods of Training. 


There are, undoubtedly, many good. pointa to bo found in the 
present methods of training. but it can scarcely be denied that 
the results obtained are not all that they ought to be, and, as 1 
have already indicated, the reason for this is, in my opinion, the 
absence of any special provision by which the boys from whom 
the ranks of electrical artisans are recruited shall be trained. te 
form mental pictures of what is taking place in electric circuits. 
It is not sufficient to merely exhibit the different electrical 
phenoniena ; very few boys inherently possess the mental power 
necessary for a clear understanding of them. The majority of 
us were not born with an electrical sense ; consequently, in order 
that we may work intelligently, we must train ourselves in mentally 
reducing electrical phenomena to their corresponding physical 

henomena. When we have acquired this power we possess what 
have referred to as an electrical sense, and unless electrical 
artisans possess it, it is very doubtful whether they can be 
really efficient. Ido not contend that it cannot be acquired 
outside the classroom; on the contrary, the many first-class men 
who exist and have never attended technical classes clearly 


544 


THE ELECTRICAL ENGINEER, APRIL 19, 1907. 


disprove this, nor do I wish to assert that it can always be 
acquired in technical classes. I have seen boys who have a fatal 
facility for passing examination tests, but who have never 
acquired an electrical sense, but I believe that the large majority 
cannot acquire it by simply handling electrical apparatus and 
working at the practical applications of electricity ; and I also 
believe that 97 per cent. of those who apparently do acquire it 
in this way will be found to have started with a sound elementary 
education, which they never allowed to slip away from them, 
that they possess an exceptional amount of grit and determina- 
tion to succeed, and that had they been judiciously assisted 
they would have reached their high standard of efliciency with 
ап expenditure of farless mental energy. Му experience has 
convinced me that it is far easier to impart an electrical sense 
to electrical apprentices than to those whose daily occupations 
do not involve the constant handling of electrical apparatus 
(provided the apprentices possess a sound elementary 
knowledge of reading and writing, the English language, 
and of arithmetic), and I believe that a system of train- 
ing which did not include a period of apprenticeship would 
be almost useless ; but, unfortunately, in our present system 
boys taken as apprentices often possess a very small amount of 
general education. More often than not several years elapse 
before they realise the importance of studying, and when they 
join evening classes the small amount of general education 
which they once possessed has almost disappeared. The import- 
ance of boys continuing their education after leaving school by 
immediately attending evening classes is not sufficiently empha- 
sised, and the advantages of having spent five or six years at 
school are not made clear to them. Consequently, they are apt 
to undervalue their education and to make no effort to retain it. 
The facilities afforded to apprentices for continuing their studies 
until they have reached a standard of knowledge sufficient to 
be of practical use to them are, in the majority of cases, quite 
inadequate. No generally recognised standard of qualification 
exists for electrical artisans, to the attainment of which boys 
can from the outset be encouraged to direct their energies. 
These are all very serious defects, and of such a nature that 
unless employers generally recognise them and take concerted 
action they cannot be removed. 


Reusons why Employers should Interest. Themselves. 


The advantage to employers of a larger number of competent 
men beingavailableis, I presume, sufliciently recognised to need no 
further reference ; there are, however, some special reasons why 
employers should take steps to remedy the defects I have indi- 
cated, which may not have heretofore been fully recognised. А 
moral, if not a legal, obligation rests upon employers, especially 
if they accept a premium, to do everything in reason to assist 
apprentices in becoming fully qualified ; and as the importance 
of education is now so fully recognised that it has been made 
. compulsory in its elementary stages, any system of training 
which does not make provision for continuing the education of 
the apprentices to such a point as will make it of practical use 
to them cannot be held to be reasonable. As such a system must 
result in the waste of some portion of the money expended in 
the primary schools, which money has been expended with the 
object of developing a valuable national asset, the continuance 
of the system is illogical. 

By permitting the present system of training to continue, 
employers are forfeiting the benefits which should accrue to 
them as а result of the national expenditure upon education ; 
if employers would recognise that they have a right to 
participate in the advantages to be derived from these funds, 
and by co-operating with educational authorities insist upon the 
education being arranged with due regard to their requirements, 
much might be done to improve the conditions of labour which 
they are frequently so ready to complain of. 


Proposed. System of Training. 


Having outlined the principal defects in our existing system 
of training, it will be fairly obvious that, in my opinion, the 
following points should receive special consideration in any 
revised scheme of training. 


Boys should not be taken as apprentices, either with or 
without fee. unless they possess a sufficient general education.— 
In cases where employers are in doubt as to whether 
applicants for apprenticeship possess this knowledye, the 
local technical school authorities will probably gladly assist 
the employer by examining the candidate and making a report, 
without any cost to either the employer or the candidate. The 
necessary amount of education should be very carefully con- 
sidered and a minimum standard adopted by the employers, who 
could count upon receiving all the assistance and the informa- 
tion they required to enable them to arrive at a decision 
from the education authorities. Without going into details as 
to the minimum standard of education required, I am strongly 
of opinion that it should not be very low. Few boys under the 
age of 16 are physically fit for apprenticeship, and as they 
usually leave the primary schools at 14, they can spend two 
years at one or other of the day trade preparatory schools 
which are now being established in connection with many 


technical institutes. It appears to me that the very great value 
to them of trade preparatory schools has not yet been fully 
recognised by employers, although I should like to take thi: 
opportunity of tendering my sincere thanks to the many 
employers in Dublin who so kindly interested themselves in the 
project when my committee established one of these schools, 
In iny opinion, there can be no comparison as regards probable 
future efficiency between two boys, one of whom has spent some 
years, after leaving the primary schools, in a school where 
the whole instruction has been arranged specially with the 
object of increasing his usefulness to his employer I.., in 
teaching him how to make use of his education as a useful tool 
in connection with his life's work—whilst the other has 
either done nothing since leaving the primary school ог has 
earned a few shillings a week as a shop messenger or in 
some similar capacity, with the result that the greater part of 
his primary school education has been forgotten. One would 
imagine that the value to employers of securing such apprentices 
would be so great that, before taking others, they would at 
least make inquiries as to whether any such boys were avail- 
able, or perhaps go as far as offering one or two vacancies per 
year for competition amongst the boys at such а school. Offers 
of this nature would cost the employers practically nothing. 
and they would be of invaluable assistance to those who are 
endeavouring to establish day trade preparatory schools, in the 
development of which one of the most serious obstacles is the 
difficulty of inducing the parents of intelligent boys to forego 
the few shillings à week which can be earned by the boy between 
the ages of 14 and 16. 

During their apprenticeship, and as а necessary condition of 
it, boys should be required to attend certain specified classes in a 
technical school. There should be а properly arranged. cours 
of instruction for each year of apprenticeship, and attend- 
ance at it should. be rigidly enforced. Also on the daw 
or hours upon whieh the boys are required to attend 
technical classes, they should not be expected to remain 
at work for the same number of hours as on other daw. 
It is probably not generally known that the Department of 
Agriculture and Technical Instruction for Ireland have quite 
recently revised the scheme for the administration and distribu- 
tion of grants to evening technical schools, and in their new 
programme special provision and very liberal grants are offered 
to schools which develop a systematised course of training, 
extending over several years. They have decided to issue 
certificates to students who have followed an approved course, 
but the subjects of the course and the nature of the instruction 
may be varied to suit the requirements of different localities or 
of different trades, and there are, therefore, at the present time 
exceptional opportunities for developing a satisfactory system 
of training. The present system, by which boys are expected 
to attend evening classes after they have done a long day's 
work, which generally necessitates early rising, is fundamentally 
wrong, because it demands a prolonged mental effort when the 
boy is physically tired. It is not reasonable to suppose that 
any but the most exceptional boys can respond to such a demand. 
and by making it we really defeat the object we have in view, 
because it is a well-known fact that the best results are always 
obtained in class work when the boys are physically fresh. In 
addition, there is the very serious objection that burning the 
candle at both ends must sooner or later injure the boys 
health. 

The course of instruction to be followed during each yer o 
apprenticeship should receive very serious consideration from 
employers, and should be drawn up by them.—In this. con- 
nection they could also rely upon every possible assistance from 
educationalists and education authorities, but they should be 
careful not to be guided to too great an extent by the opinions 
of others. Few educationalists are capable of arranging and 
conducting a course of instruction which will be acceptable te 
the majority of employers, because they are generally too much 
in contact with the educational side of the question, and it i5 
very difticult for them to fully appreciate that from the point 
of view of the employer, who, in spite of himself, is forced t^ 
judge all proposals in connection with the management of his 
business by their profit-earning capacity, the educational 
aspect is of minor consideration, and the really important рот! 
is the capability of the training to provide him with efficient 
workmen. I do not think that educationalists sufficiently 
realise the fact that, in endeavouring to interest employer 
in the education of their apprentices, they must treat the 
matter on strictly commercial lines. Employers do not. and 
should not, conduct their business on a роши basis, and 
in the competition and stress of modern business life an employer 
cannot afford to introduce reforms unless he is convinced that 
they will be to his advantage. The admitted need for efticiently 
trained men is the educationalist’s opportunity, and he must do 
everything in his power to satisfy this demand, but he cannot 
hope to succeed unless he can associate the employer with him. 
I have never met an employer of skilled labour who refused t^ 
admit that properly-arranged classes for his apprentices might 
he an advantage to him, but T have met many who have denied 
the existence of such classes. This is evidence that many 
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cuployers are doubtful as to the value to them of technical 
tuning. and the industrial future of the country must, in my 
opinion, be seriously injured if this doubt is not removed. Му 
Sunipathies are, to а great extent, with the employer. I well 
knew how frequently the boy who is represented to him as 
having done splendidly at school, and having a natural aptitude 
for practical work, turns out to be an utterly useless apprentice, 
and | ean well understand the man who has accepted such an 
apprentice registering a vow never to repeat the mistake. То 
my mind, technical education of apprentices which at the close 
of the period of training has failed to provide the boy with a 
teol which he has always ready to his hand, and upon which he 
has learnt to rely with greater certainty than upon any other 
too] which he has learned to use, is almost, if not quite, useless, 
and is certainly not worth the money expended upon it. I 
уйт that the development of a proper system of training is 
exceedingly. dithcult, but it is because of the existing systems 
having to a great extent failed in the above respect that 
«v many employers doubt the value of education. The only 
possible way to remove this doubt is by inviting the employers 
to share the responsibility. If they will state their needs and 
their ideas as to what ought to be taught, I believe that their 
-uzzestions will be most gratefully received and acted upon to 
the very fullest extent by all education authorities, from 
Government departments to local technical instruction com- 
mittees ; but if they will not do so, and if they fail to actively 
со-орегаге with education authorities in devising and putting 
into operation a suitable scheme of training, it will be most 
inconsistent of them to destructively criticise the efforts of 
others whom they severely handicap owing to their refusal. 
Shortly, 1 believe it is absurd to make appeals based on anything 
hut the simple facts that employers require efficiently trained 
artisans; that educational authorities have been established, 
partly at the expense of the employers themselves, to assist in 
providing these workers ; that the training cannot be efficient 
without the active co-operation and assistance of the employers 
not necessarily monetary assistance); and that if the employers 
withhold this, the responsibility for failure rests with them. 

In their owm interests employers must see to it that a suitable 
stem of traineng єз devised and put into operation ; that the fads 
Hundreds are not permitted to unduly hamper the proper 
iorking of the system ; that the examinations and certificates held 
wd awarded by publie examining bodies are arranged to fall in 
ith the requirements of the system ; and that the boys themselres 
are qieen every possible encouragement and assistance in making 
the res proncient. The matter is too important to be dealt 
with by individuals. It deeply affects the future of our profes- 
non. and as I imagine that the large majority of electrical 
employers are members of this institute, I would suggest that 
an advisory committee on education be formed, similar to those 
Vready in existence in regard to other branches of the profes- 
чоп, and that this committee shall carefully consider the matter 
and prepare а general scheme, leaving the details of organisation 
and management to the different local sections. By adopting 
this suggestion, electrical engineers would only follow in the 
«ера of other employers who are interested in the same ques- 
uen. The principal employers of motorcar drivers (the Auto- 
шене Club of Great Britain and Ireland) have taken the 
watter in hand, and have arranged to themselves examine and 
wrtificate their drivers; and I am pleased to able to say that the 
attitude of this body of employers has been fully recognised by 
all the educational authorities concerned in the management of 
the Pembroke technical schools, with the result that full 
cures of instruction are now arranged in those schools, with 
the object of preparing men for the club's examinations, the 
conrse of training having received the official sanction of the 
Insh Automobile Club and of the Department of Agriculture 
and Technical Instruction for Ireland. 

The following, which I have extracted from a copy of the 
Ташев issued in February last, is also of interest: Au interest- 
ing moreinent is now in progress among the plumbers to bring 
ae, ut harmonious working, and to render the conditions 
respecting the admission of apprentices, as far as possible, 
umform throughout the country. United action has been 
rendered possible by the appointment of an advisory committee 
m plumbing, on which the City and Guilds of London 
Institute, as the chief examining body, the Worshipful Com- 
о of Plumbers, who seek to enforce registration, the 
National Association of Master Plumbers, representing the 
"Inilyers, and the United Operative Plnmbers’ Association, 
‘lich is the principal trades’ union of the men, are each repre- 
“ented by three members. This committee is presided over by 
* delegate appointed by the Board of Education, and after 
шалу meetings it has been possible to draw up а syllabus of 
"Ywnination. which seems likely to satisfy all parties. More- 
“ver, the master plumbers have agreed that if this syllabus is 
мере they will undertake that henceforth all their appren- 
"ires shall be bound by indenture to present themselves for 
"his examination, which will thus become the regular means 
“Ё entering the trade. This will be probably the first trade in 
"ће country to enforce an examination test on its apprentices.” 

[п hi» reéent inaugural address our president, Dr. R. T. 
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Glazebrook, referred at considerable length to the question of 
staudardisation, and gave some interesting extracts from Dr. 
Shadwell's recently published book on Industrial Efficiency,” 
in which the conditions under which industries are carried on in 
England, Germany, and the United States— the three leading 
industrial countries—are compared. As Dr. Glazebrook says, 
the conclusions are not altogether in our favour, and he gives 
the following quotation : England is like a composite photo- 
graph in which two likenesses are blurred into one. It shows 
traces of American enterprise and of German order, but the 
enterprise is faded and the order muddled. . We are a 
nation at play.” 

There are two pointa of special interest in the above remarks. 
Firstly, in referring to the three leading industrial countries, 
England is coupled with two other countries whose industrial 
development, when compared with her own, is of recent growth ; 
and, secondly, of the three countries, the one which has had the 
longest industrial career is not the one which appears best in 
the comparison. It is significant that in both the other 
countries education has been developed to a point almost 
unknown in England. 

In this paper I have not attempted to draw up a syllabus of 
the work which should be done in the different technical classes, 
nor of the manner in which the teaching should be carried on. 
Many points present themselves to one in this connection, but 
to deal with them adequately would occupy too much of your 
time, and as I have already emphasised the point that employers 
should not rely to too great an extent upon the opinions of 
others in matters of this nature, I do not think this paper is the 
proper place for introducing my opinions. In conclusion, the 
ideas I have endeavoured to put before you have been formed 
as the result of a considerable number of years’ experience in 
teaching and organising classes suitable for electrical artisans 
and others in the Dublin district, during which time 
I have come in close contact with all the difficulties to 
which I have referred, and have discussed them with 
many employers. I do not, of course, claim any originality 
for the suggestions which I have made, or that there are 
not many better suggestions which have not occurred ta 
me. Т аш very sensible of the shortcomings of this paper, 
which has been written during the very little spare time Р have 
at my disposal, and which has suffered in consequence of the 
limited time available ; it is the result of à promise made to our 
honorary secretary when, several years ago, he asked me to 
address you on this subject. He has lately claimed the fulfil. 
ment of this promise, and I have had no option but to comply 
with his request. The training of electrical artisans is a matter 
which has interested me intensely for many years, and if I have 
succeeded in awakening your interest to the extent of bringing 
about a serious discussion as to the advisability of taking some 
steps to improve the existing methods of training, I shall feel 
amply repaid. I trust that some of you, at least, will consider 
the points raised. worthy of discussion, and those of you who 
are unable to see eye-to-eye with me will doubtless do their 
utmost. to convince me of my errors, 


FLAME ARCS AT THE ROYAL INSTITUTION. 


Last Friday evening, April 12. an opportunity was atforded 
the members and their friends of the Royal Institution of 
exainining, and seeing in use, the newest type of“ Ediswan 
Carbone " white flame arc lamps—two of which were exhibited, 
by special request, at the rooms of the institution in Albemarle- 
street, Piccadilly. "These lamps attracted great attention, as it 
was readily recognised that they marked a distinct advance in 
the science of illumination ; and they were greatly admired, 
not only for their magnificent and yet soft and ditfused light. 
but also on account of the remarkable steadiness of the flame. 
The lamps seemed to justify the claims of the makers respecting 
their daylight effect, and the ease and accuracy with which even 
the most delicate colours could be matched by their rays. The 
light, owing to its daylight characteristics, is, in spite of its 
great brilliancy, most restful to the eyes ; this effect being due, 
no doubt, to the fact that it 1s the only artificial light of which 
the spectrum exactly corresponds with that of sunshine. 

A feature to which attention has to be drawn is that the lamps 
burn with pure and non-impregnated carbons, and thus prac- 
tically throw off no noxious or deleterious fumes whilst burning. 
By the long arm of coincidence, emphasis was drawn to this by 
the fact that in a neighbouring room Prof. A. H. Church, M.A., 
F.R.S.. was giving a paper on the ‘‘ Conservation of Historic 
Buildings and Frescoes," in which attention was drawn to the 
rapid disintegration of stonework when exposed to the various 
sulphurous and other fumes given off by the combustion, either 
for heating or lighting, of coal or coal gas. 

We understand that the makers of the lamp, which is, of 
course, British made throughout, will be pleased to show the 
lamp in use to anyone interested who cares to call at their 
showrooms, Ediswan-buildings. 56-57, Queen-street, Cheapside, 
London. Е.С, 
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THE INSTITUTION WIRING RULES. 


A revised edition of the Institution wiring rules is about 
to be issued to replace those dated 1903. The remodelling 
process has been undertaken by a strong and representative 
committee under the chairmanship of Mr. C. P. Sparks. On 
this committee the Municipal Electrical Association, the 
Electrical Contractors’ Association, and the fire insurance 
companies had representatives to assist in the drafting of 
uniform rules acceptable to all interested. The committee 
were also assisted by the Engineering Standards Committee 
and the Cablemakers' Association. The result of the com- 
bined efforts of these gentlemen is a set of rules which 
should be adopted universally. They are intended to include 
only such requirements and precautions as are generally 
necessary, but they are intended neither to take the place of 
a detailed specification nor to instruct untrained persons. 
Before referring to one or two of the changes in thi: 
edition we wish to point out the advantage of the 
Institution being the authority on such matters. The 
object of all wiring rules is to secure satisfactory results 
to both the users of electricity and to the suppliers. It 
is also necessary to keep down fire risks, and hence the 
interest of the insurance companies in the matter. From 
the contractor’s point of view, as well as from the con- 
sumer's, cost has to be considered. The interests of these 
various persons are apt to conflict, and it is only the 
Institution of Electrical Engineers that can get together 
strong representatives from each on a committee. The 
rules produced by such a committee are, therefore, more 
generally acceptable than those drafted by experts having 
one class of interest only to guard. There have been 
far too many sets of wiring rules enforced in the 
past, and the discrepancies between them have been 
sufficiently great to cause considerable expense to con- 
tractors. We trust, therefore, that the Institution rulea 
wil be universal accepted, and only such additional 
regulations insisted upon ав may be required by 
other authorities to meet special cases. Coming now to 
the rules themselves, we find that the differences intro- 
duced by the committee involve few radical alterations 
from the provisions contained in the 1903 edition. The 
question of bunching of conductors is allowed under 
Section 25 when they are enclosed in metallic tubes or 
conduits and when carrying small currents for incandescent 
lighting. If without joints, they may also be bunched in 
non-metallic tubes or casings. This is a recognition of the 
fact that the insulation of the wire can be relied upon to 
fulfil its purpose. There have been many disputes over 
this question, which would seem now to be settled on a 
satisfactory basis. The next section provides that 
metallic sheathing or tubing when used must be 
electrically and mechanically continuous and connected 
to earth. There has been considerable trouble 
through the non: fulfilment of this requirement. 
minimum size of earth wire —i. e., No. 14 S W. G.—is 
specified, and this must not be connected to a gas-pipe. The 
specification for insulated wires has been altered but 


4 


slightly, and the grade raised from three hundred to six 


hundred megohms. A valuable table at the end of the rules 
gives the actual insulation resistance per mile for the various 
sizes for this and for the two thousand five hundred megohm 
wire. 
testing is completely revised. Pure rubber insulation is 
stated to be most suitable for flexibles intended for use with 
pendants. The test between conductors of one thousand 
five hundred volts alternating is a severe one. This is 
made with the flexible dry, but those flexibles with 
vuleanised rubber insulation are to be tested after twentv- 
four hours’ immersion in water. We notice that under the 


The specification for flexible conductors and their 
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new rules flexible wire may be used for sub-circuits where 
they are not likely to be exposed to injury, provided they 
are supported in such а way as to secure a permanent spacing 
of the conductor from the walls, ceilings, and all structural 
metal work or pipes. This clause would hardly permit of 
the extensive use made of flexibles for wiring houses 
abroad. The sections dealing with bare conductors have 
been revised—they are allowed for accumulator connec- 
tions and as collector wires for travelling cranes, etc. 
Where used for power purposes the permission of the fire 
office insuring the risk has to be obtained. The section on 
joints and connections states “joints constitute a source 
of weakness and should be avoided wherever possible." 
In a modern installation joints can be conspicuous by their 
absence. The specification for switches has not been 
altered considerably, but the fusing current of fuses 
has been raised to 200 per cent. above the work- 
ing current. The rest of the clause reads thus: “They 
must also be so proportioned that no conductors 
protected by them can be raised above 130deg. F. if 
insulated with rubber, or 176deg. if insulated with paper 
or fibre." The limit of 200 per cent. increase of current 
seems to us to be too high. The rule that fuses must not 
be placed in wall sockets, ceiling roses, lampholders, or 
connectors is retained. The section dealing with motors 
has also been altered, and we notice that no- volt 
releases on the starting devices are required for every 
alternate-current motor. These are certainly not needed 
with the smaller sizes of three-phase motors. There 
are other points to which reference could be drawn, 
but, on the whole, the rules are remarkably clear, and 
will give an ample margin of safety. The insulation 
test, over which more trouble has arisen than any, has not 
been altered appreciably ; the only change is that, instead of 
working out the equivalent of motors and arc lamps in 
incandescent lamps, it is now provided that no individual 
sub-circuit should have a less insulation resistance than one 
megohm. The motor itself, or the arc lamp or heater, must 
also have at least one megohm between the conductors 
and frame. The committee which has been responsible for 
these rules has now been made a standing one, so that 
any point can be referred to them from time to time and 
promptly settled. 


EFFECT OF ARMATURE REACTION IN SYN- 
CHRONOUS MOTORS AND ROTARY CON- 
VERTERS.* 


BY B. T. MCCORMICK. 


As а rule in treating the operation of synchronous motors 
and rotary converters, the diagrams are constructed without 
reference to the effect of armature reaction. The complete 
diagram of the rotary converter or synchronous motor 
depends upon the following laws: (1) the vectorial sum of 
the generator or impressed E. M. F., E, and the motor 
counter E. M. F., Em, is the reactance E. M. F., Er; (2) the 
counter E.M.F. must be represented as lagging 90deg. 
bebind the resultant field or M.M.F.; (3) the armature 
M.M.F. is in phase with the armature current; (4) the 
E.M.F. component necessary to balance the reactance 
E M.F. is equal and opposite to it in phase, and must, 
therefore, be represented as leading the current in 
quadrature; (5) the resultant M.M.F., or that M.M F. 
which when divided by the reluctance of the magnetic 
circuit gives the flux per pole, is equal to the vectorial 
sum of the M.M.F., due to the armature reaction, and 
the M.M.F. impressed upon the fields, as obtained 
from the ammeter readings in the field circuit; (6) 
the total armature reaction may be expressed in ampere- 


turns per pole as 707 an 2 where a equals conductors per 


* Paper read before the Canadian Society of Civil Engineers, 
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phase per pole, n equals number of phases, and I is the 
current per conductor. This applies to the form of winding 
usually employed in alternators. For rotary converter 
windings better results are obtained by calculating the 
armature reaction in direct-current terms. 

General Synchronous Motor Diagram.— The quantities 
involved in the general synchronous motor diagram are 
во numerous and so interdependent that one is at a loss, 
when starting to construct the diagram, to decide what 
quantities to assume as fixed. We can always assume a 
constant source of E. M. F., Ep and if we assume the load 
the motor is carrying and its losses, we immediately 
have the watt component of the current. It is a fact 
wel known to all switchboard operators that with 
the given load on the synchronous motor, the power 
factor may be varied over a certain range by altering the 
field excitation of the motor. We have to start with, 
therefore, the impressed generator E.M.F., Ej, the total 


1 {Р 


x 


current, and power factor. Lay off E, equal to the gene- 
rator E.M.F. to any desired scale, also the watt component 
of current О А. Lay off the total current, O I, making the 
angle between it and Е, = p, whose cosine is equal to the 
power factor which we have assumed (see Fig. 1). At 
right angles and leading the current 90deg., lay off Es, the 
reactance voltage which is the product of total current and 
total reactance in the circuit; the resistance being small in 
most cases is negligible. Combining E, and E, gives E,,, 
the counter E.M.F. of the motor. Lay off X, in phase 
with the current, representing the armature reaction to any 
desired scale. Lay off X, leading the counter E.M.F. 
90deg., representing the excitation required to produce 
the counter E.M.F. on open circuit, as read from the 
no-load saturation curve of the synchronous motor. Since 
the resultant ampere-turns, X, is the vectorial sum of the 
field and armature ampere-turns, the field ampere-turns are 
obtained by subtracting vectorially Xa from X. This gives 
X/ the field excitation necessary for the motor to operate 


under the assumed conditions. The above diagram for 
any load on the motor gives us the value of field excita. 
tion required for the assumed value of power factor. The 
various values of power factor may be assumed and 
diagrams constructed, and the results plotted into a curve 


| between field excitation and total current or field excitation 


and power factor. 

Fig. 1 shows the diagram for a lagging current, and it 
will be noticed that the reactance voltage is in such a phase 
position as to subtract from the generator voltage, resulting 
in а smaller value of the necessary counter E.M.F. The 
armature reaction, Xa, is in such a position that, when 
subtracted from the resultant ampere-turns, X, the field 
ampere-turns are smaller than the resultant ampere-turns. 
It may, therefore, be stated as а general principle that with 
a lagging current on the synchronous motor the effect of 
the armature reaction is to strengthen the field, and in that 
way decrease the necessary field excitation. 

Fig. 2 shows the synchronous motor operating with the 
leading current, and it will be noted that the conditions 


548 


THE ELECTRICAL ENGINEER, APRIL 19, 1907. 


are just the reverse of those shown in Fig. 1. Here the 
reactance volts, E,, adds to the generator volts, E,, produc- 
ing a larger value of counter E.M.F., Em, while the arma- 
ture reaction, when subtracted from the resultant field, 
leaves an impressed field ampere-turns greater than tho 
required resultant field. It may, therefore, be stated ава 
general principle that when a synchronous motor is operated 
on leading current, the armature reaction tends to weaken 
the field, thus inoreasing the necessary excitation in order 
to produce the required resultant M.M.F. 


. Rotary Converters. —In a rotary converter the current in 
the windings may be considered as made up of two com- 
ponents—the alternating current flowing into the alternator 
from the line and the direct current flowing out at the 
commutator. The alternating current is of two com- 
ponents—one a wattless component with respect to the 
counter E.M.F., and the other à component in phase with 
the counter E.M.F. of the rotary. It is only that com- 
ponent of alternating current which is in phase with tbe 
counter E.M.F. which is converted into direct current. It 
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may, therefore, be said that the power component of alter- 
nating current and the direct current, since they flow in 
opposite directions, neutralise each otlier, thus producing 
no armature reaction, and the armature reaction of the 
rotary can be, with a fair degree of accuracy, assumed to 
be produced only by the wattless component of alternating 
current. The diagrams of the synchronous motor are 
applicable to the rotary converter with the above change 
of armature reaction. The construction of the rotary con- 
verter diagram will be made clear by the following example 


(see Fig 5). Given а rotary converter operating on no load, 
to find the reactance necessary for a given compounding at 
a given power factor of input. At no load the impressed 
E.M.F., Em, and counter E. M. F., E,, are very nearly equal. 
Lay off O A, and extend indefinitely, making angle p 
the angle corresponding to the required power factor. 
Lay off О B 901ер. ahead of О A, and extend 
indefinitely. With E, as a centre, and required counter 
E.M F., Em (voltage corresponding to direct-current bg ie 
as radius, strike an arc which Weates point E. E, the 
equals reactance volts. Complete the parallelogram Em, 
O, Eg, E. Lay off I, in opposition phase to Em and equal 
to the current corresponding to direct-current output. 
Erect a lino at I, perpendicular to O I,. This gives i, 
the current which is wattless with respect to counter 
E. M. F, and the only current producing appreciable arma- 
ture reaction. X, equals this armature reaction, and O X, 
equals field ampere-turns necessary to give Em on no 
load, as read from the no-load saturation curve. Add X, 
and X, which gives O X, the resultant excitation neces- 
sary. X' equals excitation necessary to produce no-load 
voltage, EY. Subtracting X' from X leaves X, the neces- 
sary compound ampere-turns. This last subtraction must be 
performed algebraically, and not vectorially. As soon as I and 
E, are known, the reactance which must be inserted in the 
line can be calculated. The above diagram may be con- 
structed by using either alternating-current or direct- 
current quantities, but whichever quantities are chosen 
must be used throughout the diagram. The alternating 
voltages can be reduced to direct-eurrent voltages by 
dividing by 612, while alternating-current amperes сап 
55 reduced to direct-ourrent amperes by multiplying 
y 1°06. ‚ 

Fig. 4 shows the application of the foregoing methods to 
the determination of the V curve of the synchronous 
motor. The motor has six poles, with 2,500 field-turns 
per pole, and 324 armature ‘coils of one turn each. The 
V curve was taken with a reactance of ‘(0416 ohm in each 
leg, and the alternating-current voltage was kept constant 
at 560 volts. As the curve was taken at no load, the 
power factor is so low in all cases that it is not necessary 
tolay out the diagram, as all vectors with which we have 
to deal will lie so nearly in phase with those with which 
they add or subtract that the operations can be performed 
algebraically instead of vectorially. All the values will be 
considered in alternating-current terms. We will first take 
the 200-ampere point for leading current—the reactance 
voltage, Е, = 200 х 0416 ,/3—the factor ./3 being used to 
change reactance volts from volts per leg to volts 
across lines. With the leading current reactance volts 
will add directly to the generator E.M.F. This gives 
E, = 360 + 14:55 = 574-355, which corresponds on the no- 
saturation curve to 5:9 field amperes. Since the rotary 
converter when considered from the standpoint of a direct- 
current machine is a six-circuit winding, the current per 
conductor in direct-current terms would be 200 x 1:06 
divided by 6. "This, when multiplied by the total number 
of turns, 524, and divided by the number of poles, will give 
the ampere-turns armature reaction per pole. 


X. 200 x 1:06 x 324 _ 
* 6 XK 6 x 2,500 


in which the 2,500 appears in the denominator to reduce 
to field amperes. This armature reaction will weaken the 
field, and require an excitation of 55°9 plus 76 = 666 
amperes. | 

Cheeking the above for lagging current Em = 560 minus 
14°35 = 54,565. This corresponds to no-load excitation of 
4:5 amperes. Xa, as before, equals 76 and X 374 amperes. 
As it will be seen, the two above points coincide very 
closely with the curve which represents vulues actually 
observed on test. 


"76 ampere, 


South Australia.—The Postmaster-General invites tenders for 
500 Meidinger line cells, corks, tubes, ete., also six tons sulphate of 
magnesia and two tons crushed salammoniac. Forms of tender may be 
obtained at the General Post Offices, Adelaide, Melbourne, Sydney. and 
Brisbane, or at the Commonwealth Office, London. Tenders to be 
sent to the Deputy Postmaster-General, Adelaide, by June 18, 
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THE INSULATION OF ELECTRICAL APPLIANCES.* 
ВҮ О. J. WILLIAMS, В.5С, 


Laplace once said, ** What we know is but little, but what we 
are ignorant of is immense." I do not know that he was 
contemplating the subject of “insulation”; I am sure it is quite 
libely, because it is really surprising how little explored is this 
enormously important field of research. 

What information we have on the subject is contained in the 
Proweedings of the various learned societies, and the jealously- 
guarded private information of the manufacturer. That part of 
the subject dealing with the insulation of machines has recently 
heen very clearly dealt with by Turner and Hobart, from whose 
hook several of the following diagrams have been taken. I 
think that the majority of electrical engineers look upon the 
subject of insulation as of quite minor importance“ you just 
put the paper round the wire and there you are.” He knows 
what the insulation resistance will be, and the voltage that 
would break it down, but what these would be after the job has 
been running some time he does not know, because the busy 
manufacturer has not time to go into that sort of thing ; 
nevertheless, it is of vital importance to the advancement of 
the industry. 

The insulation of a cable, for instance, 1s like the material of 
arailway bridge—it is going to be continually stressed ; in the 
one case by heavy trains passing over it, and in the other by 
the passage of high-pressure currents of electricity—and I 
imagine that the railway company would not be by any means 
pleased if after a short time, say 20 or 30 years, their bridge 
broke down owing to the '* ageing of its materials. Of course, 
with all machinery and apparatus there must always be wear 
and tear, but it is most desirable to reduce it to à minimum by 
wood design and manufacture, and careful attention when 
running. I propose, therefore, to briefly review the elementary 
phenomena of dielectrics, and then explain to some slight extent 
the scientific basis on which effective insulation really depends. 
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Mechanical Model. —lu an investigation of this sort, it is 
emsiderable help towards a definite conception of the electric 
held to assume a simple dielectric made up of positive and 
negative cells in chains, as shown in the diagram, and on apply- 
ing oppositely charged electrodes to the end of a section of the 
dielectric, the positive cells are drawn one way and the negative 
cells the opposite way. „., to the positive electrode—and when 
there ix electric displacement I. e., the positives and negatives 
slip at all past each other—then a positive charge will appear at 
A and a negative charge at B. 


NA 


— 
NO ELECTRIC OISPLACEMENT ELECTRIC DISPLACEMENT 
TO LEFT 


The total mechanical force acting upon the whole substance 
within any element of volume is zero—i.e., supposing the 
dielectric to be a gas, a little metal ball hung by a silk thread 
in it would be neither charged nor moved. Hence the action 
at a distance theory.” Also. it is clear that the dielectric expe- 
nences a tension parallel to the intensity, and a pressure in all 
directions perpendicular to the intensity. In all ordinary sub- 
stances (which may be considered as a mixture of wther and 
matter) the electric displacement is greater than in free wether 
for a given intensity. In perfect insulators, according to our 
enception, the cells cannot slip over one another. In this case 
electric displacement only can accompany any electric intensity. 


_* Paper read before the Newcastle Section of the Institution of 
Electrical Engineers, March 18. 


In iinperfect insulators the cells slip slowly, and in conductors 
they dip rapidly. 

Taking this point of view, that every atom of matter is made 
up of small charged „ called electrons, and that. no 
charges exist except the charges on electrons, it is possible 
to offer an explanation of thermo-electrie and piezo-electric 
phenomena and the various other phenomena such as vhinic 
heating and electrolysis (which we shall have occasion to refer 
to later on) when there is (1) mechanical tension and com- 
pression (positive and negative electrons move in the каше 
direction) ; (2) temperature disturbances (positive and negative 
electrons move in the same direction) ; (3) electric polarisation 
or electrolysis, or simply conduction (the positives and negatives 
move in opposite directions). And a good insulator has to stand 
all three in some form or another. It must also be able to 
exclude moisture, not take up much room, withstand acids, 
last a long time, be incombustible, flexible, апа easily worked, 
and cheap. 

Generally, insulation consists of a mixture of things, such as 
pure rubber, vulcanised rubber, impregnated cotton or paper, 
and varnish and oil and air; and this is probably the most 
important cause of insulation troubles, because a different 
amount of polarisation or electric displacement through these 
different dielectrics is obtained. The displacement being greater 
in dense bodies than in lighter bodies, being least in vacuo, the 
effect of this is to cause an unequal distribution of pressure 
over the insulation. 

The classical experiment illustrating this was shown by 
R. A. Fessenden (** Insulation and Conduction,” Amer.I. E. E., 
vol. xv., p. 119, 1898). He took two plates, A and B (see 
diagram),; lcm. apart, with 10,000 volts alternating current 
between them. Now, air will stand 50 per cent. more than this 
pressure. He then introduced two plates of glass, C and D. 
with spécific inductive capacity = 8, each plate being dcm. thick. 
Since the voltage divides itself inversely to the capacitiem, we 


A o О 
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shall now have 8,890 volts between С and D, во the potential 
gradient in the air is now 12,800 volts per centimetre instead of 
10.000 volts, and the air only supports 15.000, so, instead of 
having a factor of safety of 50 per cent., a spark зев between 
C and D at every reversal of the voltage, which quickly heats 
the glass and makes it conduct, in which case the full potential 
of 10,000 volts will then be between C and D, and a regular arc 
will form. Thus the introduction of a better insulation than the 
air has had the paradoxical effect of weakening the insulation, 
and this will always be so with intermittent or alternating 
voltage of supply, unless the whole space is filled with the same 
material or things are so arranged that each layer of the 
dielectric has the same capacity—i.e., through each part there 
must be the same displacement of electricity. 

In all cases where one has wires to insulate, and the insula- 
tion has to be put on in the form of concentric tubes, the 
amount of electricity displaced per centimetre circumference is 
greater for the inner circles than for the outer (since the total 
amount is to be everywhere the same), and to get this it is 
necessary to use an insulating substance with a high dielectric 
constant inside, and as the radius of the tube gets bigger the 
dielectric constant should be decreased accordingly, so as to 
have an even slope of potential right through the insulation. 
This is what is known as ** grading the dielectric,” and where 
there is a considerable difference in radius between the inner 
and outer layers of insulation it is most important. With lower 
voltages and thinner insulation it is, of course, not so important. 
Unfortunately, up to the present no simple and cheap method 
of doing it anything like thoroughly and completely has been 
invented, so the insulation rules reduce to this. 

When the layers may not be closely compacted together for 
fear of losing flexibility, as in paper cables, or when the layers, 
as in rubber cables, have to be composed of dissimilar com- 


pounds, to economise the expensive insulators or to separate 


the copper from sulphur (1) avoid crumpling the paper ; (2) see 
that the insulating oil in which the paper is soaked is of about 
the same S. I. C. as the paper; (3) for rubber cables see that 
there is not too great a difference between the composition 
of the coats : (4) avoid air bubbles. Not only does the possi- 
bility of a single bubble increase the thickness of the 15 
throughout (and thus add considerably to the cost of the cable), 
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but even the increased thickness is not so effective as if the | of resistance due to temperature ; (2) the change of resistance 
insulation were continuous ; the possibility is that you will get | due to drying off the conducting liquid ; (3) the change of 
a spark in the bubble every alternation, which will gradually | resistance due to chemical change of the nature of the fabric. 


eat its way back, and finally break down the insulation. This | 
Rn 


is why many induction coils only last for a few years of 
due to Drying Increased Temperature 


operation. 

There is one other point that I would like to touch upon. 
ee you have minute drops of conducting liquid in a porous 
insulator, they tend to collect together into bigger drops (like 
water drops in a thunderstorm), and to short-circuit the insula- 
tion. The reason for this is that water has an exceedingly high 
specific inductive capacity. 

We will now go on to consider the investigations which have 
been made on the dielectrics used in practice, the results of 
which I have shown diagrammatically. Fig. 1 shows the 
dielectric strength of air (1) between needle points; (2) between 


insulation Resistance in Megohms 


Temperature in Degrees Centigrade 


Fig. *. Influence of Moisture and Temperature on the Resistance of Plain 
Cotton Duck. 


I think that this curve will make it quite clear that even if you 
do get the magnificent test insulation resistance of 140 megohms, 
there is not the least likelihood that under ordinary working 
conditions one will get anything like this. The machines will 
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FIG. 1.—@urve of Sparking Voltages. Air between sharp needle points. B 


pte and ball (stronger); (3) between plate and plate (strongest). 
he two alternating-current curves (1) and (2) show the import- 
ance of the influence of the shape of the electrodes on the 
breakdown strength of the test piece. (a) And the plate and 
ball test is no use, as we have nothing like it in practice ; (b) 
the needle-point testis uncertain owing to the varying condi- 
tion of the points ; (v) the plate and plate test is, of course, the 
best analogy to ordinary practice. Considering Curves 2 and 3, 
you will observe that, using direct current, the breakdown volts 
are greater than the R.M.S. alternating-current volts for a given 


thickness of insulation; but it is the maximum (V 2x R. M. S.) 
and not the R.M.S. value which breaks down the insulation, 5 
and, as I shall show later, all insulation will stand а higher 
voltage alternating than direct current. It will be seen that 
the curve is not a straight line; that as the thickness of insula- 
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sweat during the night, and what is your insulation resistance 
in the morning ? 

Fig. 4 shows the influence of the temperature of the msula- 
tion on its dielectric strength. Аз the temperatures goes up, 
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tion increases its dielectric strength—/.e., its breakdown volts | 28 : Sec " 
per centimetre— decreases toa minimum. With oil insulation | e 
the more oil there is the more impurities —such as carbon dust, | 8, 
ete.— which tend to short-circuit the insulation; апа in all E 
insulators this phenomenon is more or less present viz., the | x 


better conducting particles are drawn into the field, and so 


reduce the resistance to the flow of electricity. 
Fig. 2 shows this effect in Curves A and D, and C shows the 2 
effect of filling the pores, etc., with varnish (capillary action). 
The dielectric strength of the varnish will be about/ eight or — —— "289 "TE" 38 
nine times that of the air it displaces, hence the difference Thickness in M/m 


between Curves B and C. | FIG. 5.—Influence of Time (Ageing). 

Fig. 3 (from a paper by Lever Monell and Perry, Trans., | 
Amer.I.E.E., vol. xiii., 1896, p. 227) shows the improvement | the dielectric strength goes down. Now, the temperature of 
in the'insulation resistance due to drying the fabric up to | an electric light station is not infrequently 38deg. C. (vide Eler- 
80deg. C., when it begins to burn. As a matter of fact, this | trical Engineer, Sept. 16, 1904, p. 412), and with the 70deg. F. 
curve is really the result of three phenomena: (1) the change | (or 21dez. C.) rise of temperature usually specified, this brings 
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the working temperature of the insulation up to 77deg. C., and 
if one happens to have been running on a 20 or 30 per cent. 
overload for a couple of hours or so, it will be quite possible 
to break down the insulation. unless one has had. pressure testa 
made at high temperatures, because the breakdown pressure 
will have probably dropped to something under three-fourths of 
what it would be at the ordinary temperature of the air, probably 
less than that if it has been on some time, owing to the effect 
that repeated heating, cooling, and stressing has had upon it. 
Fig. 5 15 not an ageing effect, but shows the influence of the 
duration of application of the testing voltage. This has nothing 
whatever to do with ageing, the difference being simply due to 
the fact that time is required to charge а condenser fully. 


Unfortunately, leatheroid was the only curve I could get, and I 
do not know how long a leatheroid condenser of insulation 
2mm. thick, say, would take to charge—somewhere between 
50 and 40 minutes, I should imagine—so that up to that time of 
application it never gets the full effect of the voltage, up to 
which time its breakdown strength falls, as shown in the 
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diagram, and for times of application beyond this it remains 
nxed, except that in the process of months, under the influence 
of repeated heating and cooling, chemical action, and the like, 
the stuff deteriorates (or ages), as shown in Fig. 6, which is a 
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Fro. 7. Temperature Rise in Materials under Dielectric Strairs. 


curve showing the ageing of insulating varnishes, published by 
the manufacturers of dielectrol (the Curve A dotted), to show 
that although the initial insulation of their product may be low, 
yet after eight or nine months of constant use it is as good as 
new, while the other varnishes have deteriorated cnormoualy. 
It is a pity that there is not more information of this sort 
obtainable, but, unfortunately, such tests are diflicult and 
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expensive. The deterioration of varnishes, etc., is largely 
due to mechanical vibration, which wders them up, 
but the more flexible insulators deteriorate by charring. 
Unfortunately, most of the insulators are also bad conductors 
of heat, so if heat is generated inside, as in the conducting 
wire or in the body of the insulation, it is not at once 
radiated and conlucted away. In consequence of this, various 
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Fig. 8 — Variation of Insulation Losses with Frequency and Temperature 
Stress = 29,000 volte/cm. 


impregnating materials have been put upon the market, which, 
while scarcely, if at All, inferior in insulating properties, are of 
such composition as to facilitate the escape of heat from the 


interior of the coils (ride Turner and Hobart, p. 148). This is 
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Fie. 9.—Losses in Armature Insulation of two 1,100-Yolt ^ 25-Cycle 
Three-Phase Alternators. 


the more necessary as there is an energy loss which shows 
itself in the form of heat in the material itself, due to conduc- 
tion through the ohmic resistance of the dielectric, the energy 
consumed in the way being, of course, proportional to the 
square of the voltage. 
voltage machines. The greater the heating and the more the 


TI is becomes considerable in high- 


Kilo-Volts per sheet (RM 8) 
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Frc. 10, —Curve of Disruptive Strength of Varnished Cambric. 


stuff chars the greater becomes the conduction current, and if 
the rate of generation of heat exceeds the rate of cooling, the 
temperature will rise until the insulation breaks down (top right- 
hand corner of Fig. 7). 


In Fig. 7, Curve A shows the improvement of resistance and 


consequent fall of temperature due to drying (compare with 


Fig. д). 


The Curves A, B, and C were taken on a sample of 


untreated material, which was quite porous, capable of absorbing 
moisture from. the air, and well ventilated. The temperatures 
given are those actually measured. B is the same material as A, 
only thoroughly dried; C shows the temperature (final) to be 
higher for an increased voltage; D with a still higher voltage, 
and consequent breakdown. 

Fig. 8 shows (1) that doubling the frequency does not double 
the loss, but that there is à gradually decreasing loss per cycle 
as the frequency goes up, owing to the charging and discharging 
of a dielectric requiring time. Still, the very fact of there being 
an increase of the loss at all due to frequency shows that energy 


H 


is absorbed in taking the dielectric through its cycle of electriti- 
cation, just as energy is absorbed in magnetic hysteresis in 
taking a piece of iron through a cycle of magnetisation. The 
curves also show that the rate of increase of loss is greater at 
high than at low temperatures, and the desirability of keeping 
down the initial teniperatures. 

Finally. Fig. 9 gives the energy loss in two 5,000-kw., 11,000- 
volt Westinghouse three-phase alternators installed in the 
Manhattan Railway Company’s power-house, and shows that 
in a very highly stressed insulation the dielectric losses might 
be about one-seventh of 1 per cent. of the total output of the 
machine. : 


PARLIAMENT. 


Patents Bill. 


The Patents aud Designs Bill was brought into the House of 


Cummons on Wednesday for second reading. 

There was no opposition to the principle of the Bill, and the 
menibers who spoke on it confined their remarks to technical 
details. The PRESIDENT OF THE BOARD oF TRADE promised to 
consider whether it might be possible to cheapen the existing 
process as to patents. He thought it would be beneficial if the 
whole of the patent appeals went before one judge, specially 
selected for his knuwledge of patent law. He disagreed with a 
suggestion that the limitations to be placed on contracts under 
the Bill should be made retrospective, as it might have unfair 
effects, but he was prepared to consider any amendment on the 
inatter. 

The measure was read a second time. 


Trade Cataloques. 


Mr. Всхтох, the Postmaster-General, in answer to a question 
in the House of Commons whether, in view of the fact that 
duty is levied in Australia on trade catalogues posted separately 
in large quantities to that country from the United Kingdom 
while no-duty is levied in the United States on similar trade 
catalogues, he would consider the advisability of placing the 
matter before the Colonial Conference, with the view of the 
discontinuance of the practice, said that he understood that 
the question would be discussed with the Prime Minister of 
Australia, 


Private Bills. 


The Lords have given a third reading to the Manchester 
Corporation Tramways Bill, and the Commons have read 
a second time the North Metropolitan Electrice Power Supply 
Bill. 

The second reading of the London County Council's 
Electricity Supply Bill is fixed for April 26. The policy of 
the Council in regard. to this Bill will be determined at a 
meeting on the 23rd inst. 

Radio. Telegraphic Committee, 

The. committee inquiring into the radio-telegraphic conven- 
tion resumed its sittings at the House of Commons on Tuesday, 
Sir J. Dickson-Poynder presiding. | 

Mr. Сұтнвект Hatt, managing director of the Marconi 
International Marine Communication Company, said the com- 
pany was formed in 1900 to acquire a licenée from the parent 


company of ship-to-shore communication throughout the 
world, except in the United States and Hawaii, and 
the naval rights in Great Britain. The policy of 


that company was to approach various Governments and 
shipping companies, and to try to sell them apparatus. 
The North German Lloyd bought apparatus, and stations were 
installed in Germany and Belgium. The present capitalisation 


of the company was £500,000. Speaking of the difiiculties 
which had beset the company, he contended that the apparatus 
made by competitors was mostly copied from Marconi's ideas. 
A German professor came over to England with credentials 
from his Government, as a man of science, with no commercial 
interests. He was, therefore, permitted to inspect the Marcom 
apparatus. Upon returning to Germany he caused an apparatus 
to be manufactured and tried to sell it. That apparatus, it was 
claimed, contained the essential feature of the Marconi system. 
With regard to the company's dealings with the Admiralty, 
trouble arose ir the matter of royalties, and the Admiralty had 
the Marconi .pparatus copied. That was brought to the 
notice of the Admiralty, and a new arrangement was made 
in 1903, by which they agreed to pay the company £5,000 
a year royalty. Mr. Hall pointed out that the Marconi 
Company had 180 stations carrying on a public service, as 
against 46 stations of other systems which were endeavouring 
to carry on a public service. Furthermore, the tonnage of 
ships carrying their apparatus was over a million, as against 
182,000 tons of those of other companies. The passengers 
carried by the former ships numbered 3,000,000, and by the 
latter about 179,000. Last year the Marconi Company sent and 
received 1,261,000 words with a percentaye of error of 0°42. 
Justifying the company's attitude against intercommunication, 
Mr. Hall said they considered that such intercommunication 
was impracticable; for it must result in disorganisatiun 
altogether. Any public system in the world involved the 
principle of centralisation, and he contended that if there 
was not centralised control great confusion would result. 
The effect of the Berlin convention would be to retard 
the technical development of wireless telegraphy in future. The 
Marconi Company were opposed to the terms of that conven- 
tion. They were the pioneer company, and had spent about 
£700,000 in the development of their business. They had 
acquired the best inventions, and had established their business 
under very considerable disadvantages. Their own Government 
had not given them any diplomatie support, as other countries 
had done to other companies. On the contrary, they had 
hampered them in the sense that they had continually taken 
action to try and bring about intercommunication, which the 
Marconi Company said was destructive to good work. From 
the standpoint of Imperial defence, it seemed a great advantage 
to have a large number of stations working under British 
control. The fact that they were under British control would 
limit the knowledge of wireless telegraphy by foreign Powers. 
The committee then adjourned. 


FORTHCOMING EVENTS. 


FRIDAY, APRIL 19. 

Electro-Harmonio Society.—At 8 p.m., at King's Hall, Holborn 
Restaurant, smoking concert. 

SATURDAY, Arkib 20. 

Royal Institution.—At 5 p.m., at Albemarle-street, Piccadilly, 
„Studies in Magnetism,” by Prof. S. P. Thompson. (Tyndall 
Lecture II.) 

MONDAY, APRIL 22. 

Coal Smoke Abatemont Society. At 3 p.m., at Haymarket 
Theatre, aunual meeting. 

WEDNESDAY, APRIL 24. 

Society of Arts.— At 8 p. m., Rubber Cultivation in the British 
Empire,” by Mr. Herbert Wright, controller of the Government 
experimental station, Ceylon. 

Messrs. J. B. Saunders and Co.—At 7.45 p.m., at Great Central 
Hotel, W., commemoration dinner. 

Tuurspay, ArRII. 25. 

Institution of Electrical Engineers (Leeds Local Section). — At 
7.15 p.m.. at the University. Leeds, annual meeting and discussion 
on Mr. Rogerson's paper on Underground Mains." 

Institution of Electrical Engineers.— At 8 p. in., at the Institution 
of Civil Engineers, Great George-street, S.W.. “ Depreciation 
Provision on Electricity Supply Undertakings,” by Mr. R. 
Hammond ; resumed discussion on Prof. Schwartz's paper (if 
uecessarv, ) А 

Institution of Mechanical Engineors.—At 8 p. ni., at the Institu- 
tion House, Storey's-gate, St. Janies's Park, presidential address 
by Mr. T. H. Riches. 

FRIDAY, APRIL 26. 

Royal Institution of Great Britain. At 9 p.n., at Albemarle- 
street, Piccadilly.“ New Illuminants," by Mr. J. Swinburne. 
Institution of Mechanical Engineers.—4Annual dinner at Hotel 

Cecil. | 
SATURDAY, APRIL 27. 

Stratford-on-Avon.— Opening of Stratford-on-Avon Electricity Co.'s 
power station at Stratford at 5.50 p.m. 

Royal Institution of Great Britain. —At 5 p.m., at Albemarle- 
street, Piccadilly, W., “Studies in Magnetism,” by Prof. S. Р. 
Thompson. (Tyndall Lecture 11.) 


LEGAL INTELLIGENCE. 


IMPROVED ELECTRIC SUPPLIES, LIMITED. 


Inthe High Court on Tuesday Mr. Justice Warrington. sitting for the 
disposal of companies! business, had. before him a petition by Krupka 
ad Jacoby for the compulsory winding up of the Improved Electric 
Supplies, Limited. 

Counsel stitel that there had been a voluntary winding up. The 
petitioners were creditors for goods supplied to the company, amount- 
gto the value of £373, in respect ot which they held three bills of 
change. The first bill had been presented, and was dishonoured, 
wd the other two bills had not matured. The company was the suc- 
exsot of two somewhat similar companies. There was an issued capital 
ef £10.000. Of that, £9,994 was held by Mr. Walter Chamber, the 
rmainder being issued to the subscribers for cash, which was the only 
mash capital the company had. In August, 1905, a debenture for 
£4 000 was issued, and in October another for £2,500. to Mr. Walter 
Chamber, who was also a director, In the voluntary winding up the 
aquidator was receiver for the debenture-holders. Application had 
teen made to him, but he had given no information with respect to 
the value of the assets. There was a large number of unsecured 
creditors, and unsecured creditors to the amount of £2,000 supported 
this petition, 

His Lordship granted the compulsory order. 


BRITISH ELECTRIC EQUIPMENT CO. 


In the High Court on Tuesday Mr. Justice Warrington had before 
мт a petition by the Improved Wood Pavement Co. for the com- 
pusory winding up of the British Electric Equipment Co. There was 
no opposition to the application. 

His Lordship made a compulsory order. 


— — 


BELLAMY v. THE WAKEFIELD AND DISTRICT LIGHT 
RAILWAY CO. 


The case of Bellamy r. the Wakefield and District Railway Co. was 
on Tuesday in the list for hearing before Mr. Justice Joyce in the 
Chancery Division of the High Court. 

before the case was reached, Mr. Hranks. K.C., said it was a 
motion by the plaintiff to restrain the defendants from committing a 
nuisance. With his Lordship’s sanction it had been agreed that the 
motion should stand over for two months, and then probably his 
гір would rot be troubled with it at all. 

In the result it was arranged that the motion should be put in the 
paper again on June 17 next, subject to anything part heard. 


WORKMEN'S COMPENSATION. 


At the Uxbridge County Court last week His Honour Judye 
Howland Roberta, K.C., sat as arbitrator in a case brought under the 
Workmen's Compensation Act by Edward Doran, a tram driver, 
against the London United Electric Tramways, The claim was one in 
respect to personal injuries caused on Aug. 15 last through the 
fali ng of an overhead electric wire in the Southall-road, about 100 
sards from the Great Western Railway Co.'s line. 

The company admitted liability, and offered a weekly payment of 
15a. 4,4. 

Counsel submitted that theapplicant was entitled to receive 17s. 5d. 
Ter week upon his average wages during the past year, holding that 
The wages received by him for two weeks—viz., Өз. and 18s. —should 
net te taken into the average. 

Counsel for the company argued that the average should be arrived 
at upon the actual earnings of applicant during the whole of the past 
Vear. 

His Honour awarded the applicant £26. 4s. as from Aug. 29 last 
up to the present time, and 16s. 44d. per week during the time he was 
и apacitated, or until such time as his award was otherwise dealt 
with. He held that the average wage must be taken on the amount 
‘hich was actually earned, not on what the weekly wages could be. 


INTERFERING WITH TRAMWAY POINTS. 


At the Rawtenstall Police Court last week, a youth was charged 
with interfering with the points of the tramlines in Rawtenstall by 
inserting pieces of metal in the spring points. Defendant denied the 
„* arge, and the Bench thought there was considerable doubt in the 
a apnd gave defendant the benefit of it. The case was accordingly 
Liernissed, 
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Orders for week ending Friday, April 26. 


MONDAY, ArkiL 22. —'* А” Coy.—Infantry drill (practice for ecompeti- 
tion), 7 p.m. 

Tvzsnay, Arkin 25. —'" B " Coy.—Infantry drill (practice for competi- 
tion), 8 p.m. 

Trcneapay, Arrit 25.— С” Coy.—Infantry drill (practice for 2om- 
petition), 7 p.m. 

F inay, Arrit 26,—'' D" Coy.—lnfantry drill (practice for competi- 
tion), 7 p.m. 

J. H. S. Рниллгя, 
Captain, E. E. R. E. Vols.). 
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COMPANIES’ MEETINGS AND REPORTS. 


CALCUTTA TRAMWAYS. 


The ordinary general meeting of the sharcholders of the Calcutta 
Tramways Co. was held on Tuesday, Mr. E. C. Morgan (the chairman) 
presiding. 

The report of the Company shows gross traffic receipts £158,856, 
working expenditure under all. heads £86,918, and a revenue balance, 
after crediting sundry receipts, of £72,077, to which must be added 
the amount brought from last year’s account, £701, and interest 
earned on moneys in hand, £2,096, making the total sum now to be 
dealt with £29,447, from whieh the directors recommend a tinal 
dividend at 4s. 6d. per share. They also propose to allocate to the 
depreciation fund £5.000. and to carry forward £822. In June last 
а new creation of capital was made in the shape of 5 per cent. pre- 
ference shares, and of these 30,000 of the face value of £150,000 were 
issued, carrying interest from July 1. This has needed £3,750 to be pro- 
vided from revenue. It was anticipated, and with good reason, that some 
of the extensions which, when completed, will add upwards of 50 per 
cent. to the existing street mileage, aud for which this new capital 
was raised, would have been in operation and would have contributed 
towards the earnings during the year, but this anticipation has not 
been fulfilled, and although the new plant and machinery have 
undoubtedly contributed towards the large increase which has 
taken place in the receipts. their full value has yet to be realised, and 
the increase in the ratio of operating expenses to receipts is due to the 
imperfect use to which the directors have been able to put the 
additional costly plant. They have, however, succeeded in developing 
the existing lines, and this development has only been rendered 
possible by the capital outlay which has been made, so that the 
preparations have been, in spite of the delay in the actual opening of 
the new lines, justitied in part, and will, no doubt, become more 
beneficial as soon as new lengths of line are open. The directors 
consider the results of last усаг the more satisfactory, as during the 
first half of the year great scarcity prevailed in Calcutta, and the price 
of food grain rose to a very high figure, so that the large additional 
service of cars did not at first prove remunerative, but this was made 
up during the last half of the year, and the organisation established 
enabled the Company to realise very large receipts during the cold- 
weather months, which it would have been impossible to collect hud 
not timely provision been made. The directors record with the 
greatest regret the loss sustained by the Company by the death of 
Mr. Sanderson, а member of the adininistration. and Mr. Martyn Wells, 
general manager. To fill the place of Mr. Sanderson the directors 
have appointed Mr. J. G. B. Stone a director of the үм 

In moving the adoption of the report, the CHAIRMAN said that the 
directors had determined to increase their service bv some 10,000 miles 

er week, which their additional cars and power enabled thein to do. 
Ding the last half of the year they had been able to bring down 
their cost per train mile very closely to the figure of that during 1905, 
and their receipts per train mile within 32 of that during 1905 on an 
increased mileage of 500,000 miles. «As to the increase in power 
expenses, he explained that this was mainly due to three causes—tirst, 
the increased cost of coal ; second, the larger amount of coal needed to 
provide the increased power, and which has been augmented by the 
use of new alternating-current plant; and third, by defects in the 
condensing plant. The first two causes were more or less beyond their 
control, but the third was to some extent preventable, and steps were 
being taken which would result in considerable savings. As regards 
the extensions, a short length of line along Lower Circular-road, abouj 
three-quarters of а mile, had been opened for traflie since the issue of 
the report. This line, he hoped, would greatly facilitate working and 
enable them to reduce their expenditure. Another short length of 
about a mile along the Diamond Harbour-road was practically 
complete and may be opened at any time, but the full line, 
of which this was a part, would be delaved by the completion 
of some bridges which needed strengthening, and which were 
being dealt with by the Government. In Howrah the lines 
were for the most part laid, but there wero yaps due to road 
widenings being needed in certain points. He hoped that before the 
end of the year they would be running in this district. A step 
forward had also been made with the Barnagore extension, where 
questions as to the concession had been raised which were now settled. 
They were now only waiting the necessary authority from the Govern- 
ment to get forward with the work. 

Sir HENkY KIMBER seconded the resolution, which was carried 
unanimously. 

The dividend was at the rate of 4s. 6d. per share for the half-year 
ended Dec. 31, 1906, making, with the 7 per cent. interim dividend 
already paid, a total dividend for the year 1906 of 8 per cent. free of 
income tax. 


BRITISH ELECTRIC TRANSFORMER CO. 


The ordinary general meeting of the British Electric Transformer 
Co. was held on the 12th inst., Mr. E. Phillips presiding. 

In moving the adoption of the report (Electrical Engineer, April 12) 
the CHAIRMAN said that, as compared with last year, depreciation and 
reserve had increased by £1,500 and patents showed a diminution of 
£146, in spite of the fact that they now possessed several new patenta 
taken out during the year. The goodwill remained the same, and 
preliminary expenses were reduced by £1,500. The net protit for the 
year, after writing off the capitalised value of the patents sold and 
expenses in obtaining those patents, was nearly the same as that of 
1905. They thought it wise, however, to drastically write down 
certain shares received in payment of certain. contracts, which left 
them with a loss to carry forward of £35,998. With regard to the 
present position of the Company, it was healthy, they having a number 
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of new customers, including the Admiralty. Competition had been, 
and still was, very keen indeed, but they had managed to hold their 
own. After a lengthy discussion the report was adopted. 

A committee of shareholders was eventually appointed to confer 
with the Board as to the Company s future. 


CITY AND SOUTH LONDON RAILWAY. 


A special general n:eeting of proprietors of the City and South 
London Railway Co. was held on Tuesday for the purpose of sanction- 
ing tlie creation and issue of part of the additional capital duly 
authorised. 

Mr. C. B. SrTUAxT-WonTLEY, who presided, in moving the neces. 
sary resolution, said that the condition of the money market had been 
very unfavourable to those who had had to raise capital during the 
period of the construction of their extension to Euston, and particularly 
so during the last six months. They had, therefore, to accept lower 
prices for their issues than better market conditions would have secured. 
But for this, the capital already created might have been sufficient, and 
they might not have had to make the present application. But the 
directors wanted to have at their disposal every possible means of 
getting the sum required, so as to raise it on the most advantageous 
terms to be had. The Board, therefore, asked for a free hand to issue 
debentures, preference, or ordinary stock, or some of each, as they 
might be шо. The new line between Euston and King's Cross 
was in a forward condition, and if nothing unforeseen occurred they 
would be ready to open tlie extension and begin to earn. money on all 
the new capital on May 11 next. The chairn.an of the London County 
Council (Mr. Percy Harris) would be present at the opening ceremony. 
They would then be linked up with three great systems, the London 
and North-Western, the Midland, and the Great Northern, and also 
with the Piccadilly Tube at King's Cross and the Hampstead Tube at 
Euston. 

The resolution was seconded by Mr. C. S. GRENFELL and carried 
unanimously. 


CUBA SUBMARINE TELEGRAPH. 


Tlie ordinary general meeting of the Cuba Submarine Telegraph Co. 
was held оп Wednesday. 

Mr. C. W. РАнїзн (chairman of the Company), who presided, in 
moving the adoption of the reporc, said that the traffic during the last 
six months had been larger than for some years past. The half-year 
ended June, 1905, gave £14,811; the following half-year, £13,151 ; 
the first half of 1906, £17,638; and now they recorded for the half- 
year ended December last £18,458. This marked increase in traffic 
was partly due to the political rising which took place in the island, 
followed by the intervention of the United States Government. 
Besides this, there had been going on a considerable movement in all 
business in Cuba. Their cables were working very well, and, Inckily, 
their property did not seriously suffer from the terrible cyclone which 
occurred in October last. Beyond the £18,458 of traffic, they had 
£1,549 of interest, making £21,007. Their expenses were £6,513, 
leaving a balance of £13,494 to deal with. They were, therefore, able 
to provide £3,000 for the preference dividend, £4 000 for dividend at 
the rate of 5 per cent. on the ordinary shares, and put £6,000 to the 
reserve. The reserve fund had been increased to £98,000. The Board 
understood that a cable was shortly to be laid from New York to 
Colon in the Isthmus of Panama, and would touch at a point on the 
coast of Cuba. The connection between Cuba and the United States 
was also to be Increased by the laying of a cable from New York to 
Havana. They could not yet tell to what extent these new cables would 
affect their business, but they were carefully watching the position, 
and their policy of strengthening the reserve fund was one which they 
thought would tend to the best interests of the Company. 

The report was carried. 


KALGOORLIE ELECTRIC TRAMWAYS. 


The third ordinary general meeting of the shareholders of the 
Kalgoorlie Electric Tiamways was held on the 11th inst., Mr. Allen 
II. P. Stoneham, chairman of the Company, presiding. 

In moving the adoption of the report (Electrical Engine, April 5), 
the CHAIRMAN said the net piolits for tlie year amounted to £17,546, 
against £15,942 for the previous year. There had been a slight 
decrease in the taking of the traniways, chietly owing to the 6d. fares 
which were charged upon race days. During the year the cars 
travelled 673,544 miles, and carried 5. 220, 728 passengers. The fact 
that the transcontinental railway had not yet been commenced was 
а great disappointment to them, because the construction would help 
the development of Kalgoorlie very much. He thought in time there 
would be a railway made to Esperance Bay, and Kalgoorlie would then 
become the centre of all the network of railways. This would make 
it a big town independently of its mining possibilities and pro- 
bibilities. 

Mr. OLIVER WETHERED seconded the motion. 

In answer to various questions, the CHAIRMAN stated that the sink- 
ing fund was provided under the terms under which the debentures 
were issued. The debenture deed provided that a sum of £15,000 
should be put aside every year for the payment of debenture interest 
and sinking fund, so that each year the interest went down and the 
sinking fund went up, until the debentures were all extinguished. 
The '* A's" would be extinguished first, and then automatically the 
„B's“ would begin to be extinguished. Fortunately for the Company 
during last year some debenture holders were kind enough to offer 
their debentures on the market at low prices. The directors, therefore, 
had been able to buy considerably more debentures than they other- 
wise would with the £4,000 which was set aside for that purpose. 
Instead of giving par for them they had been able to buy them at 


944, 95, and prices like that. If this continued, they would be able to 
extinguish their debentures sooner than anticipated. There was 
nothing to prevent the directors paying dividends out of the balance 
over and above the amount required for the debenture interest, but 
they did not think it prudent to pay a dividend this year, because 
they had to provide the proportion of sinking fund up to Dec. 31, and 
they considered it well to pnt a good sum aside for repairs and 
renewals, As to the expenses, the London expenses were considerably 
less than last year. The directors had voluntarily reduced their fees 
by £400 for the current year—from £1,000 to £600. As to the 
working expenses, the Board had requested Mr. Somerset, the engineer 
of the Perth Tramways, to make a special visit to Kalgoorlie to report 
to them in what way the expenses could be reduced. In Kalg: orlie 
wages were very high and the trades’ unions were very powerful. Не 
was glad to see that the West Australian Government was taking 
measures to promote immigration. A larger population must in time 
bring down the wages. A very good working arrangement had been 
made with the Kalgoorlie Power Co., and that arrangement would last 
during the term of the concession. The Company were now paying 
244. per unit for power instead of Ad. as previously. 
The motion was carried unanimously. 


MERTHYR ELECTRIC TRACTION AND LIGHTING. 


The tenth ordinary general meeting of the above Company was held 
last Friday, Mr. W. L. Madgen (the chairman of the Company) 
presiding. | 

In moving the adoption of the report (EIA Hi, Euyincer, April 12), 
the CHAIRMAN said that, after paying the dividend on the preference 
shares for the 12 months ended Oct. 15, 1906, there remained a balance 
of £2,886, which the directors recommended should be applied аз 
follows: to be placed to reserve and depreciation fund, £1,250 ; to 
pay dividend of 4 per cent. on the ordinary shares, £1,200: to be 
carried forward to next account, £435. The improvement in the 
Company's position had been brought about by a saving of £867 in 
cost of permanent-way repairs. There had been reductions in other 
traction expenses amounting to £808, while the reccipts from both 
lighting and traffic had increased. Reference was made in the report 
to the small portion of line authorised to be constructed in the Cefn 
district. It is about half a mile in length, aud it was provided iu the 
light railway order of 1899 that this section should not be constructed 
until a new bridge had been constructed across the river. This bridye 
is to be provided by several of the local authorities, but so far they do 
not appear to have been able to arrive at a satisfactory conclusion with 
regard to the commencement of the work. On this account, the 
Company had been prevented from completing their undertaking, which 
was authorised in 1899. The Company were bringing pressure to bear 
upon the local authorities to enable them to complete the undertaking. 
The electric ligliting section also showed satisfactory progress during 
the year. The Company had sold a 110-kw. generating set to the 
Penarth Electric Lighting Co., and the chairman thought it would 
soon be necessary to purchase another large set which could be erected 
in the place previously occupied by the small set, thus saving the 
cost of extending the station. 

Mr. G. J. SOMERVILLE seconded the resolution, which was carr 
nnaniniously. 


CITY OF BIRMINGHAM TRAMWAYS. 


In their report for the year 1906, to be presented on April 25, tite 
directors recommend a further dividend of 24 per cent. and a bonus of 
5 per cent., making 10 per cent. for the year, together with the 
transfer of £70,712 to reserve, raising it to £451,767. With а view 
to paying off the debentures, which are not redeemable until Oct. 15, 
1907, the directors are considering the question of winding up the 
Company. 


BABCOCK AND WILCOX. 


The report of Babcock and Wilcox for 1906, to be submitted to the 
meeting on the 25th inst., states that the net profit for the year, atter 
deducting depreciation, ete., amounts to £285,928. To this has to be 
added the balance brought forward from last account, £31 967. making 
a balance of £317,895. The directors now recommend a dividend of 
8 per cent. on the ordinary shares, free of income tax, and a bonus of 
4 per cent., making 20 per cent. for the year, placing to reserve fund 
£100 000 and to dividend equalisation fund £20,000, leaving a balanse 
to be carried forward of £25,895. Further extensions at the works 
have been undertaken, for which it is expected ample employment will i» 
found. The volume of the Company’s business during this year so far 
is Increasing, 


POTTERIES ELECTRIC TRACTION. 


The report of the Potteries Electric Traction Co. for the vear ended 
Dec. 31, 1906, to be submitted to the mecting on the 23rd inst., 
states that there has been expended on capital account during the vear 
an amount of £12,699 on the extension of feeders, purchuse of five 
additional cars, and on the acqnisition of a new car-shed and in 
general additions, In accordance with the resolution of the share- 
holders passed on Nov. 28, 1906, each £10 ordinary and preference 
share has been split into 10 shares of £1 each. The total revenue for 
the vear amounted to £109,266. The tratfic receipts amount to 
£94 877, an increase of 24.609. After deducting all expenses charge- 
able to revenue, iuclnding £11,229 debenture and other interest, there 
remains a surplus of £26,941, making, with the £724 brought forward 
from the previous account, an available balance of £27,660. Tie 
directors now propose to place to renewals fund £2,500, to transfer to 
credit of depreciation and reserve fund £2,900. and to pay a dividend 
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at the rate of 4 per cent. per annum on the ordinary shares, leaving 
to be carri forward £616. During the year £7,765, as compared 
with £2.524 in 1905, has been expended on the improvement, renewal, 
and repair of the permanent way, and of this amount £6,288 has been 
charged against the year's revenue and the balance placed in suspense 
puding creation of a renewals fund as above recommended. An 
application is before the Board of Trade for an extension of time for 
t, ^ completion of the Hanley to Bucknall line and a portion of the 
Longton-Blythe Bridge route, the directors being of opinion that the 
development in the district has not yet heen sutliciently great to justify 
their immediate construction, Owing to the practically total absence 
of development on the remaining portion of the Blythe Bridge route 
ind on the Newcastle to Trent Vale route the directors have applied 
tor powers to abandon their construction, and are awaiting the decision 
of the Board of Trade in the matter. 


INDO-EUROPEAN TELEGRAPH. 


The report of the Indo-European Telegraph Co. for 1906, to be pre- 
~ated to the meeting on the 29th inst., states that the lines of the 
'onipany continue to work efficiently, and the direct Wheatstone 
working enables constantly increasing tratlics to be dealt with without 
widitional delay and with a minimum of errors, The Company's 
venue from message account and other sources amounts to £124,610, 
a decrease of £5,151. The expenses are, on commercial and general 
weount £46,675, and on maintenance account £26,968, making a 
t. tal of £73,643, as against £70,792 for 1905, showing an increase of 
£2.851. The revenue account, therefore, shows a balance of £50,966, 
which is carried to profit and loss account, 1906, and after deduction 
ef income tax paid is reduced to £47,177. To this is added the balance 
of profit for 1905 brought torward of £16,698, and the amount of £3,838 
in respect of outstanding traffic receipts kept (with the approval of the 
shareholders) as an open balance in the accounts for 1905, which the 
directors have now decided to bring into profit and loss, making a total 
et £607,714. They have also decided to provide the sum of £16,240, 
which is necessary to meet the further depreciation to date, which has 
untortunately taken place upon the Company's investments. Deduct- 
ine this sum, and the interim dividend of £10,625, already paid, there 
remains a balance available for distribution of £40,849. The directors 
now propose to declare a dividend for the six months ended Dec. 31, 
1.406, of 17s. Gl. per share (making, with the interim dividend already 
paid, 6 per cent. for the year), and a bonus of 20s. per share, both 
tre of income tax, carrying forward £8,974 to credit of 1907. They 
do not consider it necessary to reinvest the interest acerued during 
1906 upon the unappropriated investments and upon the deposit of 
Kussian Government Rente, and, therefore, propose to make a special 
tistribution to the shareholders from these sources of £12,750, equiva- 
lent to 15s. per share, This distribution also will be free of income 


tax. The directors have to report, with great regret, the death in 
May last of Mr. W. S. Andrews, for upwards of 34 years connected 


with the Company as manayer, managing director, and director. 


CANADIAN GENERAL ELECTRIC. 


The report of the Canadian General Electric Co. for 1906, submitted 
to the meeting in Toronto on March 27 last, states that the business of 
the Company tor the year has been most satisfactory, and has resulted 
in а rot of £171,015. To this must be added the amounts of 
£44,000 received as premium on the issue of 11,000 shares of common 
stock, and £18,152 being the balance at credit of profit and loss on 
Jan. 1, 1906, making a total of £232.887. Of this total £96,938 has 
heen youd out in dividends, 514.252 for bank interest, £64.000 has 
teen added to reserve fund, £43,910 has been written off for deprecia- 
tion, and the balance of £13,807 remains at credit of profit and loss 
wvount, The reserve fund now stands at £360,064, contingent Mnd 
at £20.000, and the credit balance of profit and loss account is 
515,807, making a total surplus of £393,871. The policy of taking 
the inventory of the assets of the Company on a most conservative 
vs.uation has been again followed, in addition to the precaution of 
writing off this year a further sum of £43,910 for depreciation. At 
present the Company owns unoccupied lands at a cost valuation of 
£71.000, part of which have been purchased during the present усаг. 
These lands, which otherwise would be built upon and impossible to 
w»juire, except at an almost prohibitive price, mainly adjoin 
t.e present sites of the manufacturing. plants at Peterborough 
an] Davenport, and will permit of extensions of manufacturing 
feites from time to time. The real estate, thus held in reserve, 
в increasing in value in a greater ratio than the cost of carrying it. 
Owing to the rapid development of the Company's business in all 
„ partments, the directors last year approved of the construction of 
two new large manufacturing buildings—one at Peterborouzh and the 
‘ther at Davenport. Both of these buildings are of steel-frame con- 
struction, and designed for heavy working strains. They are nearly 
'euirieted, and when equipped with modern electric travelling cranes 
aud other up-to-date appliances, will enable the Company to accept a 
„arier proportion of the business offering without a corresponding 
Jereentaze of increase in operating expenses. The cost of these 
ms, when completed, will amount approximately to £70,000, 
exciusive of machine tools. The machinery and tool equipment at the 
Davenport works has been materially added to, and it is expected 
that by about July 1 the Company will commence to reap benefit from 
ese new buildings and equipment, which have been under way since 
zt summer, and the interest on which during construction has all 
teen charged direct to expense account. The new foundry for manu- 
facturing cast-iron gas and water pine is now completed, and will 
һе in full operation by about April 1 next. As this foundry will 
ave an output of four times the tonnage of the old pipe foundry, 

ne Company are now in a position to manufacture these lines with 
теъ economy and to offer customers better delivery dates than 


heretofore. As a natural outcome of the larger volume of business 
undertaken, the merchandise inventories have increased by £88,968, 
and accounts and bills receivable by £60,900. The amount of 
unfinished work on order at the end of the year (apparatus, шаа 
and supplies in various stages of manufacture) amounted, at the 
contract prices, to upwards of four millions of dollars, and as new 
contracts have been clused during the first two months of 1907 which 
exceed in amount those of the corresponding period of last year, the 
successful operation of the factories during the current vear is assured. 
In the Canada foundry department much progress has been made, 
both in the increase of output and the development of new lines of 
manufacture. Losses incidental to the development of a large number 
of new lines of manufacture—such as steam shovels, rock crushers, 
locomotives, ete.—aimounting to £21,200 have been charged direct to 
operating expenses, and not one dollar of such development chargea 
has been capitalised, and, notwithstanding this conservative policy, 
a prolit of £20,741 has been brought forward. As there will oe very 
little development work undertaken during the present усаг, it is 
anticipated that the resulta of the Canada foundry department during 
1907 will be satisfactory to the shareholders. 


ORIENTAL TELEPHONE AND ELECTRIC. 


The report of the Oriental Telephone and Electric Co. for 1906, to 
be presented at the meeting on the 24th inst., states that, including 
£1,737 brought forward from Dee. 31, 1905, and after deducting the 
interim dividends of 3 per cent. paid Nov. 1 last on both the 
preference and ordinary shares, and making the necessary provision 
for redemption of the debenture stock and share capital of the Com- 
any and other charges, the amount to be dealt with is £13,133. 
The directors reconunend a final dividend of 4 per cent. on the ordi- 
nary shares issued, free of income tax, making 7 per cent. for the year, 
transferring to reserve account £3,500, and carrying forwar t £1,035. 
The Company's underground cabling operations in the cities of 
Madras, Moulmein, Rangoon, and Singapore are steadily proceediug, 
and it is fully expected that before the close of the current year these 
important and necessary schemes. as originally laid out, will have 
been completed. During the progress of these cabling works it has, 
of course, not been possible to fully meet the demand for new exchange 
connections, the etlect of which has made itself felt in the revenue 
for the past year, but the directors confidently look for increased 
business when the new systems are finally completed. After the ordi- 
nary general meeting an extraordinary general meeting will be held 
to consider and to adopt, if approved, alterations in the articles of 
association. 


NEW COMPANIES REGISTERED. 


Goldschmidt Motor Accessories.—Registered April 5. Capital, 
£1,500 in £1 shares. Objects as title. Agreement with G. 
Goldschmidt. No initial public issue. Offices: 61, Cleveland- 
strect, W. 

New Aro Lamp Syndicate.—Hhegi«tered April 5. Capital, 
£6,000 in £1 shares. Objects: manufacturers of and dealers in 
lamps, wires, and lines, etc. Agreement with R. P. Myers. No 
initial public issue. Registered office: Leadenhall-buildings, Е.С. 

Premier Accumulator Co.—Registered April 10. Capital, 
£40,000 in £1 shares, 11.000 7 per cent. cumulative preference. 
Objects: to acquire the business of electrical engineers carried on by 
A. Schanschietf and H. Stephens at Northampton, as the Premier 
Accumulator Co. Registered office: Cattle Market-road, Northampton. 


British Electromobile Со, — Registered April 8. Capital, 
£25,000 in £1 shares. Objects: to acquire the business of clec- 


trical engineers and motor carriage makers carried on by the Carl 
Oppermann Electric Carriage Co., to acquire from C. T. J. Oppermann 


and others certain inventions relating to electrical appliances, ete. 
Registered office: 1, Queen Victoria-street, Е.С. 


Edward Deane and Beal, Limited.—Revistered April 12 by 
Marsden and Sons, 14, Great St. Thomas Apostle, E.C. Capital, 
£60,000 in £1 shares, Objects: to acquire the business of a gas, 
hot-water, steam, electrical aud general engineer, manufacturer, agent, 
metal founder, maker of heating and cooking apparatus, ete., carried 
оп in London or elsewhere by S. Beal under his own name and as 
Edward Deane, and to carry on the same and the business of manu- 
facturers of and dealers iu gasholders, gas and electricity. meters 
grates, stoves, ranges, apparatus, and machinery, ete. Registered 
office: 1, Arthur-street East, London Bridge, Е.С. 


Aluminium Corporation, Limited.—Reyistered April 10 by 
Nicholas Graham and Beesley, 24, Coleman-street, Е.С. Capital, 
£500,000 in 440,000 participating preference and 60,000 ordinary 
shares of £1 cach. Objects: to acquire certain freehold lands, water 
rights, and properties comprised in agreements (1) with the North 
Wales Power мш Traction Co. and the Law Debenture Corporation ; 
and (2) with the Aluminium Syndicate (promoters), and to carry on 
the business of manufacturers of and dealers in aluminium, elec. 
tricians, electrical aud mechanical engineers, generators and storers of 
electricity, etc. Registered office: Basildon House, Moorgate-street, 


Anglo-Norwegian Aluminium Co., Limited.— Registered April 9 
by Batten, Protlit, aud Scott, 32, Great George-street, S. W. Capital, 
£110,000 in £1 shares. Objects: to acquire and utilise the water 
ower obtainable at the Vigeland Falls, on the Otterdal River, near 

hristiansund. Norway, for the purpose of manufacturing aluminium 
or other electro-chemical or metallurgical products ; to adopt azrec- 
ments (1) with V. Brug and (2, with J. C. Hawkshaw, and to carry 
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on the business of winners, презе and workers of aluminium, 
sodium, iron or other metals and their alloys, explorers (particularly 
in relation to metals and minerals and the development cf elec- 
tricity), etc. 


United Delta Engineers, Limited.—Revistered April 8 by 
Farrar, Porter, and Co.. 2, Wardrobe-place, Doctors’ Common, E.C. 
Capital, £200,000 in 199,400 ordinary shares of £1 cach and 12,000 
deferred shares of 1s. cach. Objects: to carry on in Egypt, the 
Soudan, and elsewhere the business of mechanical, marine, gas, 
electrical, agricultural, water supply, irrigation, and general engineers, 
shipbuilders, and repairers, railway and publie works contractors, 
ironfounders, toolmakers, metal workers, boilermakers, millwrights, 
machinists motorcar makers, iron and steel converters, manufacturers 
of rolling stock, ete. 


Liens Registered. 


Britannia Electric Lamp Works (1805), Limited, South 


Tottenham, N. — Lien registered March 25 for £200 debentures. No 
trustees. Charged on the undertaking, assets, and business. 


Britannia Engineering Co., Limited, Colchoster. — Lien 


registered April 4 for £1.600 4} per cent. debentures, part of 
£16,000. Amount previously issued, £14,406. No trustees. Charged 


on the entire undertaking. 


Lancashire Dynamo and Motor Co., Limitod, Trafford Park, 
Manchester.—Trust decd registered March 22 for securing a series of 
£75.000 tirst mortgage debentures. Trustees: E. F. Sheppard and 
A. Tongue. Charged on two plots of land situated in Trafford Park 
and Stretford, near Manchester, together with all the works, tixed 
plant, machinery, and buildings thereon ; also on all the other general 
assets and undertaking, excluding the uncalled capital. 


Peterborough Electric Traction Co., Limited.—An acknow- 
ledgment of indebtedness under seal, dated March 12, 1907 (supple- 
mental to a trust deed, dated June 26, 1805), securing a further £1,000 
debenture stock (making, with £20,000 already registered, a total of 
£21,000), charged on the company's property, present and future, nas 
heen registered. Trustees: Electric and General Investment Trust 
Co., 1 and 2, Great Wiuchester-street, E. C. 


Bath Electric Tramways, Limited.—1ssue on March 26 of a 
£100 5 per cent. second mortgage debenture, part of series created 
March 6, 1906, to secure £16,000. Charged on the company's under- 
taking and property, present and future. subject to £142,000 44 per 
cent. first mortgage debenture stock. No trustees, Total amount 
previously issued of same series, £15,900. £8, 000 5 percent. A“ 
mortgage debentures, created March 26, 1907, charged on the same 
property, subject to first mortgage debenture stock and second 
mortgage debentures, have also been registered. No trustees. 


Melton Mowbray Electric Light Co., Limited.—Issue on 
March 29 of £5,000 5 per cent. debentures, part of series created 
March 6, 1901, to secure £20,000. Property charged (by trust deed) : 
certain freehold land in Regent 's-street, Melton Mowbray : (by deben- 
ture): the company's lands, buildings, works, plants, etlects, nuder- 
taking, and other assets, including uncalled capital. Trustees: W. B. 
Hopkins, Clun House, Surrey-street, Strand, W. C.; and F. E. Gripper, 
Broad Sauctuary-chambers, S. W. Total amount previously issued of 
83 ne series, £15,000. 


PERSONAL. 


Mr. Н. F. J. Thompson, of the South Metropolitan Electric Supply 
Co., has been appointed chief assistant to the electrical engineer of the 
Battersea Borough Council. 

The marriage took place last week at Swansea between Mr. Robert 
Thompson McCahey, electrician of the National Telephone Co., 
Bristol. and Miss Ethel Merchant, daughter of Mr. F. W. Merchant, 
Swansen. 

The Galway Electric Co. inform us that they have appointed as 
their manager Mr. Percy Spalding, A. I. E. E., Mr. Thomas O'Halloran 
having 1esigned the mauagership and being no longer in their 
employment. 

The Union Electric Co. have increased. their number of exchange 
lines, and established an isolated exchange at their London office with 
several lines serving all their departments. All their telephones are 
under the same number—Hop 2,970. 

We regret to state that Mr. Arthur Ilirst, chairman of directors 
of A. Hirst and Son, of Crescent Works, Dewsbury, passed away on 
Wednesday morning. the 10th inst., at his residence. Jesmond Dene, 
Birkdale-road, after a long and painful illness. 

Messrs. Pritchetts and Gold inform us that, owing to the large 
increase of business passing through their London office, they have 
had to add an additional telephone service, and in consequence their 
telephone numbers are now 3,181 and 3, 182 Victoria. 


Mr. John H. Harpiu has just relinquished his position as manager 
for the Alliance Electrica) Co. at their Birmingham depot, in order to 
commence business under the title of John H. Harpin and Co., electric 
lighting aud power engineers, Bank-chambers, 47. Temple-row, 
Birmingham. | Manufacturers are invited to send copies of their lists. 


APPOINTMENTS VACANT. 


Mains Superintendent, Chester Corporation cleccrie supply works. 
Salary, £150, rising to £200 per annum. Applications to Mr. J. Н. 
Dixon, town clerk, by April 25. 


Depot Foreman (Working), Exeter Corporation tramways. 
Salary, £2. 5s. per week. Applications to the Town Clerk by May 2 
See advertisement in last issue. 


Chief Atsistant in the switch drawing office of an electrical works 
in the Manchester district. Apply to Box D € 5, office of this paper. 
See advertisement in last issue. 


Electrical Engineer. Wevmouth and Melcombe Regis Corpora- 
tion. Salary, £200 per annum, with house and light free. Applica- 
tions to the Town Clerk by April 27. Sec alvertisement. 


Assistant in Electrical Engineering Department, Salford Koval 
Technical Institute. Commencing salary, £150 per annum. Appli- 
cations to Mr. Ogilvie Duthie, director of education, by April 22. See 
advertisement in issue of April 5. 


Tramcar-Shed Foreman, Municipality of East London, South 
Africa, to undertake charge of electrical cars and to generally snper- 
intend work in the sheds, Salary, £23. 5s. per month. Free passage 
to East London, Applications to Messrs. Dyer and Dyer, 17. Alder- 
manbury, London, E.C., agents for the Municipality, by April 20. 


Assistant Engineers.—Thc Municipality of Alexandria invite 
applications for the following appointments: one temporary cif 
assistant and four temporary assistant engineers with experience of 
sewerage ; one permanent chief assistant and one permanent assistant 
mechanical and electrical engineers: one assistant cnyineer with 
experience of road construction and maintenance. Applications by 
June 6. Full particulars in advertisement columns. 


CONTRACTS ‘FOR ELECTRICAL SUPPLIES. 


Pontevedra.—Tli Municipality invite tenders for 
lighting of the town. Tenders by May 8. 


Burriana (Spain). The Municipality invite tenders for the 
electric lighting of the town. Tenders by April 25. 


Portsmouth.—The Electric Lighting Committee propose to invite 
tenders for the supply of electric ight are lamp columns. 


Chorlton.—The Guardians invite tenders for the completion of the 
heating scheme at Withington Workhouse. Tenders by April 30. 


Malvern.— The Сах and Electricity Committee invite tenders Гог 
the supply of meters, house fuse boxes, ete. Tenders by April 29. 


Portsmouth. —T.nders are invited for the electric lighting of the 
Portsmouth Municipal Institute. Tenders to the Town Clerk by 
April 26. 

Glasgow.—Tenders are invited for a 12 months’ supply of stores to 
the electricity department. Tenders by April 22. See advertisement 
in last issue. 

Leige.— Гһе Provincial Government invite tenders for the construc 
tion, maintenance, and working of au electric tramway at Spa. 
Tenders by May 2. 

Eccles.—Tenders are invited for the supply of steam and circu- 
lating water pipes. Particulars from the Borough Electrical Engineer. 
Tenders by April 25. 

Newport. Тһе Electricity and Tramways Committee invite tenders 
for the purchase of old copper and lead cable ends, brass borings, old 
cast iron, etc. Tenders by April 22. 

Paris.— Tenders are invited for the supply of 55). 000 porcelain 
insulators for the Posts and Telegraphs Department. Particulars from 
Rue de Grenelle 105. Tenders by April 27. 

Pembroke (co. Dublin).—The Urban 


tenders for the supply and erection of plant. 
May 4. 


Glasgow.—The Corporation invite tenders for the supply of cast- 
iron joint boxes for the electricity department. Tenders to Mr. A. W. 
Myles, town clerk, City Chambers, Glasgow, by April 22. 

Kirkcaldy. Corporation invite tenders for the supply and 


erection of one boiler feed pump of 3,000 gallons per hour capacity. 
Tenders to the Town Clerk by May 4. Sec advertisement. 
Sheffield.—Tenders are invited for the supply of high-tensien 
switehyvear for sub-station. Particulars from Mr. G. E. Fedden. 
general manager and engineer, to whom tenders must be sent hy 
April 25. 
Shanghai.—The Municipal Council invite tenders for an 8,000-k w. 


the eleetric 


District Council invite 
Tenders to the Clerk by 
Full particulars in advertisement columns, 


steam turbo-alternator and condenser. Particulars from Messrs. 
Preece and Cardew. 8, Queen Anne's-gute, S. W. Deposit, £2. 
Tenders by May 4. 

Stockport.—The Electricity Committee invite tenders for the 


supply of materials for one year. Particulars from the Boronssh 
Electrical Engineer. Tenders to the Chairman of the Electricity 
Committee by April 20. 

Islington.—The Lighting Committee invite tenders for the supply 
and erection of a fan 12ít. in diameter, aud a single-phase alternat- 
ing-enrrent motor for driving the same. Tenders by May 8. See 
advertisement in last issue. 


Copenhagen.—Thic Corporation Electricity Department invite 
tenders for four water-tube boilers with superheaters and mechanical 
stokers. Specification, 50 kroner. Particulars from the Elektrisk 
Station, Gothersgade 30, Copenhagen. Tenders by May 21. 

Handsworth (Staffs).—The Urban District Council invite tenders 
for the supply, delivery, and erection of the following at their electric 
power station—iContraet. No. 18) extension pipework. Particulars 
from Mr. H. Ward, clerk, to whom tenders must be sent by April 24, 
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Wolverhampton.-—The Electricity Committee of the Corporation 
invite tenders for the supply of boilers, econoniser, feed. pniups, steel 
chin. n. v, and feed-water tank, and turbo-alternator generating sets 
and condensing plant. Tenders by noon on May 2. See advertisement. 


Plymouth.—The Corporation invite tenders for reconstructing the 
tramway tracks in Westwell-street and the corner of Westwell street 
aud Basket street. Specifications, ete., may be seen at the offices of 
Mr. James Paton, borough engineer and surveyor. Tenders by 10 u. m. 
un April 22. 

Matlook.—The Urban District Council invite tenders. for about 
1.907 lineal yards of steel-wire tramway cable with manila core (дп. 
in cir umterence),— Further. particulars may be obtained upon appli- 
cation tu Mr. C. P. Foster, tramway engineer and manager. Tenders 
bv 9 a.m. on April 30. 

Callan (Ireland). — The Callan Town Commissioners require esti- 
notes of probable cost for the erection of plant for the electric lighting 
ef the town, Applications aud terius for same will be received by Mr. 
Michael Kerwick, town clerk, aud laid before the Commissioners at 
their meeting on June 3 

London. Ih. London County Council invites tenders for the pro- 
visien and erection of nine electrically-driven fans at the Central School 
of Arts and Crafts and the London Day Training College, South- 
stiptonrew, London, Tenders by 10 a.i. on April 50. Full particulars 
ii advertisement columns, 


London. Th London County Council invites tenders for the pro- 
vision and erection ot two eleetrically-driven goods and service tilts at 
the Central School of Arts and Crafts and the London Day Training 
College, Southampton-row, London. Tenders hy April 50. Full 
particulars in advertisement columns. 

Gillingham (Kent) —Tle Electricity Committee invite tenders for 
the supply ot meters and demand indicators for year ending March 31, 
1903. Particulars trom the Borough Electrical Engineer, Generating 
station, Gillingham-road, Gillingham, Kent. Tenders to Mr. F. C. 
Boucher, town clerk, by noon on April 22. 


Cape Colony. —Tenders are invited for one year's supply of (4) wire, 
"at, twin, leading in. 7" .,; %) wire, twin twisted, taped and braided, 
ts The estimated annual requirements are 12,000 yards of each 
dass of wire, Tenders to the Chairman of the Tender Board, Control 
and Audit Office, Parliament-strect, Cape Town, by noon on May 9. 


Kingston-upon-HulL —The Electrie Lighting Committee invite 
tenders for the supply and laying of high and low tension mains, pilot 
aud telephone wires, casings, boxes, ete., required in connection with 
the extensions of the electric lighting mains, during the period ending 
March 31, 1908. Tenders by April 23. See advertisement in last 
issue. 

Luton.—Tle Town Council invite tenders for the supply, delivery, 
and fixing of the following plant at their electricity As St. Магу з- 
Neid. Luton: (Section A) boiler, superheater, еїс.; (B) mechanical 
stekers ; (C) 500. kw. steam-driven generator; (D) condensing plant; 
. motor-driven feed pump; (F) pipework ; (G) coal bunkers, elevators. 
snd conveyor. Tenders to the Borough Electrical Engineer by noon 
on May 3. 

Warrington.—The Electricity and Tramways Committee invite 
tender for the following, subject to the sanction of the Local Govern- 
ment Board: (1) two water-tube boilers and mechanical stokers, also 
ecopetüiser, water-softening plant, irou tank, etc.; (2) coal conveyor ; 
3 induced-draught plant : (4) three-wire balancer, Specifications 
from Mr. F. V. L. Mathias, borough electrical and tramwavs engineer. 
fenders to the Chaitman of the Electricity and Tramways Committee 
^y 12 noon on April 23. 


London, S. W. Tlie London County Courcil invite tenders for the 
supply and delivery of the following rails, which will form the subject 
of two contracts -namely : (I) about 1.850 tons of steel girder track 
rails and fastenings ito be made by the acid process), and (2) about 
500 tons of steel slot rails and conductor tee rails. These rails are 
required in connection with the reconstruction for electrical traction 
ot further portions of the London County Council tramways. Full 
particulars may be had on application at the County Hall. Tenders 
bw April 23. 

Australia. —Tlc Postmaster-General invites tenders for the supply 
of the undermentioned approximate quantities of sulphate of copper 
tor the use of his departinent in the several states of the Common- 
wealth, as follows: a) During the period ending June 30, 1908— 
namely: New South Wales, 55 tons; Victoria, 22 tons; Queensland 
30 tons: South Australia, 17 tons; Western Australia, 20 tons: and 
Tasmania, two tons—approximately in each case. (b) During the 
jr rid ending June 30, 1910: New South Wales, 165 tons; Victoria, 
66 tons; (Queensland, 90 tons: South Australia, 51 tons; Western 
Austraiia, 60 tons; and Tasmania 12 tons—approximately in each 
ease, The sulphate of copper must consist of clean crystals, free from 
dust. The crystals must pass through a jin. mesh, but not through a 
jin. ines, must contain 25 per cent. of metallic copper, and be free 
from iron, zinc, or other impurities, In testing, a maximum of ‘55 of 
l per cent. sulphate of iron will be allowed for. Tenders must be 
accor panied by a deposit of 5 per cent. of the amount thereof up to 
£1.00, and 24 per cent. on the amount in excess of £1,000. Tender 
forns шау be obtained from the offices of the Deputy Postmasters- 
General of the several states, and addressed to the Secretary, Post- 
r,aster-General's. Department, 51, Spring-street, Melbourne, up to 
May 31. 

RESULTS OF TENDERS. 


Ashton. —Tlie Town Council have accepted the tender of the British 
Thomson- Houston Co. for a 12 months’ supply of motors. 


Handsworth.—The Urban District Council have laced an order 
for the supply of cable with Messrs, Jolinsou aud Phillips, 


557 


— — 


Aston Manor.— Tie Corporation have accepted the tender of 
Messrs. Johnson and Phillips for extensions to switeliboard. 

Mossley.—The tender of Holn:es and Co., Mossley, for hghting 
the parish church at a sum of £57. 10s. (for wiring only) hus been 
accepted, 

Manochester.—Messrs. Bruce Peebles and Co. have received from 
the Electricity Committee an order for two 250-kw. Peebles motor 
converters, 

Melbourne.—The Electric Lighting and Traction Co. of Australia 
(for Melbourne) have placed an order for 1,500-kw. set with the Brush 
Electrical Engineering Co. 

Bermondsey.—Thic Electricity and Street-Lighting Committee 
have accepted the tender of Messrs, Pryke and Palmer, at £23. 
15s. 4d., for supply of steam-piping for hot well. 

Auckland.—The Auckland Electric Tramways Co. have placed an 
order for one 600-kw. Brush- Falcon reciprocating engine and traction 
dynamo with the Brush Electrical Engineering Co. 

Walzall.— The Corporation have accepted the tender of Messrs. Н. 
Gough and Son, Wolverhampton, for the erection of a brick chimney 
stack, 15011. high, at the electricity generating station, 

chitpore. Тһе Eastern Bengal State Railway has placed an order 
with Messrs. Babeock and Wilcox for steam boiler in connection 
with the Chitpore electrical installation for the sum ot £1,566. 13«. 

Ashton-under-Lyne.—The Corporation have awarded the contract 
for a years supply of motor. starting switches to the Adams 
Manufacturing Co., of Bedford and London, for their“ Ingianic " 
rheostuts. 

Bermondsey.— Thie Corporation have entered into contracts for the 
following annual supplies: are lamp carbons, Sloan Electrical Co.; 
conduits (square), Doultou and Co.; conduits (circular) and troughing, 
Sutton and Co. 

Cryselco Lamps.— (Contracts for the усаг have been placed. by the 
General Post Ottice, the London County Council Tramwavs, the 
Shettield Corporation Tramways, the Edinburgh and Distriet Tram 
ways, the Corporations of Dewsbury, Salford, West Hain, and Wigan, 
and the Mersey Docks and Harbour Board. 

Hammersmith- -The following tenders have been received hy the 
Electricity Committee for the provision of а new steel shaft for the 
electricity station chimney : 


Fulham Steelworks Co.* ........ OT FCC £400 0 0 
Thames Ironworks Co Uw w PHP ees cole ues 454 16 4 
Cross and Cross —·—O[PPPND Vi ꝛꝛꝛ "en 479 0 0 
Mechan and Ѕоря —— HH eee es F 525 0 0 
Westwood and Wrights Ss —Lỹ . 667 10 0 
Fraser anl. 8 Tu 570 0 0 
Nicholls and Reynolds ——— Lt —(— E 650 0 0 
Thornyeroft and Co. .............. F om 791 0 0 
Cadogan Ironworks Co — —— . LI 955 0 0 


Recommended for acceptance. 


BUSINESS NOTES. 


TRACTION. 


Burma.—An order has been published authorising the construct өн 
of tramways from Obo to the Zegvo, in the town of Mandalay. 

Loyton. —The Council have erected at various curves on the tram- 
way system light signals which indicate from the pillars supporting 
the overhead wires the upproach of other cars, 

Paignton.—Tl« (Council have decided to graut an interview to a 
representative of the Dolter Electric Traction Co. to discuss the question 
of continuing the tramways from Torquay to Paignton. 

British Columbia Electric Railway.—An interim dividend is 
declared on the deferred ordinary stock for the half-year ended 
Dec. 51 at the rate of 7 per cent. per annum, less income tax, pavable 
April 30. 

Chester.—The Town Council have rescinded their resolution of 
October last sanctioning the provision of three motor omnibuses, at an 
estimated cost of £3,000, to serve those districts of the city not served 
by the tramways. 

Nowcastle-on-Tyne.—The Finance Committee have ajrreed to make 
no recommendation at present with regard to the proposal that 
£12,000 should be contributed by the Tramways Committee to the 
relief of the rates. 

Colombo Electric Tramways Co.—The directors of the Colombo 
Electric Tramways апа Lighting Co. have resolved to transfer £5, 523 
to general reserve and renewal fund, and to pay a dividend of 23 per 
cent., free of income tax, carrying forward £872. 

Camberwell.— The following resolution was on the agenda for this 
week's meeting of the Borough Council: *''That this Council do 
request the London County Council to take immediate stepe to provide 
Dulwich with a service of trams to Westminster Bridge.” 

London Tube Extension.—The construction of the extension of 
the City and South London Railway from the Angel to Euston is 
almost completed, and the opening has been arranged to take place on 
Satuiday, May 11, the ceremony to be performed by Mr. Percy Harris, 
chairman of the London County Council. 

Madras.—Thie trattic receipts of the Madras Electric Tramways for 
the fortnight ended April 15 amounted to Rs.16,830—an increase of 
8:7 per cent. on the receipts for the corresponding period of last year. 
The gross receipts from Jan. 1, 1907, amount to Rs. 120, 575. against 
Ks.104, 226 for 1906—an increase of 157 per cent. 

Brighton.—At tho next meeting of the Town Council an attempt 
will Le made to settle a long-standing dispute between the Electricity 


558 


THE ELECTRICAL ENGINEER, APRIL 19, 1907. 


Committee and the Tramways Committee as to the price chargod 
the latter for glectric current for the tramway service. The Tramway 
Committee allege that they are charged a higher rate for power than 
the ordinary consumers pay. 


Croydon.—The returns of tlie Croydon Corporation traniways to 
date show an increase on the year of nearly 14 million passengers, and 
an increase in receipts of about £5,000. In the past 10 months the 
population of the borough has been carried 87 times over, and the 
amount spent in fares averaged 7s. 11d. per head of the population. 
The receipts per car per mile averaged 93d. 


Chorlton-cum-Hardy.—The railway bridge over Manchester-road, 
Chorlton-cum-Hardy, which has been closed to tratlic since Good 
Friday for the purpose of complying with the requirements of the 
railway company in strengthening it for tramway traflic, has now been 
completed. During these alterations the Manchester Tramways 
Committee have been engaged with the overhead equipment. 


York.—A sub-committee of the Traniways Committee of the York 
City Council visited Lincoln on Wednesday, and inspected the 
Griffeth-Bedell system of electric tramways established there about 
18 months ago. The sub-committee were favourably impressed by the 
smoothness with which the cars travelled, and the absence of noise. 
They will shortly visit other towns of a size or character similar to 
York and inspect the electric systems there. 


Edinburgh.—As we suggested in these columns last week, the 
Kdinburgh Town Council have remitted to the Tramways Committee 
the offers made by Messrs. Buchan and Partners, of Portobello (on 
behalf of their clients) to proceed with the Queensferry electric tramway 
scheme as soon as detailed terms could be arranged with the Corpora- 
tion, and to take up the question of further electric lines both in and 
around Edinburgh, with a view to eventually forming one complete 
electric system. 


Light Railways.—The Board of Trade have recently confirmed the 
Mansfield and District Light Railways (Extensions) Order, 1907, made 
by the Light Railway Commissioners, authorising the construction of 
light railways in the borough of Mansfield and the urban districts of 
Mansfield, Woodhouse, and Sutton-in-Ashtield, and in the rural 
district of Skegby, in the county of Nottingham, in extension of 
the light railways authorised by the Manstield and District Light 
Railways Order, 1901, and for other purposes. 


London Bridge-Victoria.—It is anticipated that the electrification 
of the London, Brighton, and South-Coast Railway from London 
Bridge to Victoria will be completed by the end of the year. The 
running power will be by overhead conductors carrying a voltage of 
6,700. Steel girders are to be used throughout. The carriage accom- 
modation has had the personal consideration of Mr. Forbes, the general 
manager, who has selected a vehicle that will obviate all discomfort. 
A 10-minute service will be instituted, and the time occupied on the 
journey will be only 25 minutes, including stops. 


Tram Tickets.—A lady was summoned at Bow-street Police Court 
on Tuesday for failing to produce her tramear ticket or pay her fare 
when requested to do so by an official of the London County Council. 
While riding on a car on the Embankment, it was alleged that the 
defendant when asked to produce her ticket by an inspector picked up 
from the seat a ticket which had not been issued during the journey. 
She declined to pay. "The conductor said the defendant paid her fare 
and received a ticket. The defendant, who said she was just getting 
off the tram and had thrown her ticket away, was fined 1s., and 2s. 
costs. 

Rhondda.—The Taff Vale Railway Co., in a communication to the 
Rhondda District Council, have given notice of their objection to the 
construction of tramways over their bridges at Porth, Llwynypia, and 
Pontygwaith, on the ground that the construction of the tramways 
would interfere with the structures, and that the bridges were not 
strong enough for the works proposed. In the event of the Council 
proceeding with the work, the Company will apply for an injunction 
to restrain them. The matter has been discussed with the enginecr, 
Sir Douglas Fox, and it may be necessary to go to arbitration on the 
matter. 


Tube Lifts.—Last Friday night a station foreman employed at the 
Holborn Station of the Great Northern, Piccadilly, und Brompton Tube 
Railway was seen to open the street-level gate of one of the lifts, 
which was at the time at the bottom of the well. He immediately 
fell or stepped forward, and crashed through the roof ef the lift, being 
instantly killed. It was stated at the inquest that deceased had no 
right whatever to open the doors of the lift shaft, and that he was off 
duty at the time. The depth of the shaft was 119ft. The jury 
returned an open verdict, saying there was not suflicient evidence to 
show whether it was a case of accident or suicide, and added a rider 
expressing the opinion that the gates should be fastened by locks 
which could not be opened with ordinary carriage keys. 


Johannesburg.—Coniplaints have been made about the frequent 
disorganisation of the Johannesburg tramway services in consequence 
of the breakdowns of the machinery at the central station, where large 
Zus-engines are installed. Interviewed recently by a local correspon- 
dent on the subject of the gas-engines, Mr. Julius Jeppe, chairman of 
the Tramway and Lighting Comniittee, remarked that it was of little 
use saying anything about them at the present moment. Official tests, 
he said, would take place in June next, and the town would then have 
to decide whether in case the engines do not come up to their regis- 
tered capacity they shall be retained at a lesser price or whether the 
Council should demand new machinery. Mr. Jeppe added that what- 
ever accidents happened the contractors were the direct losers by it, 
though, of course, the townspeople suffered inconvenience. Moreover, 
he said, the town would not lose directly by any machinery if such 
changes should be ultimately decided upon. 

Cardiff.— An instance of the evils resulting from undue interference 
eu the part of committeemen in the working of à municipal depart- 


ment is furnished at Cardiff. At a recent meeting of the Cardiff 
Tramways Committee, several members complained that there were 
too many cars in service, and asked that the expenditure should be 
reduced. Mr. Ellis, the tramways manager, intimated that economies 
amounting to over £3,000 а year sould Ge effected in the working of 
the tramways if he were allowed greater freedom in dealing with 
employés and running the services. It was pointed out that many 
of the men had been taken on through the influence of individual 
members of the committee, and that class of employé was the worst 
man they could get. Mr. Ellis said that the excessive number of cars 
was again the fault of the committee itself. The committee had 
passed resolutions for increased services, which he personally protested 
against. If he was allowed to run the cars in his own way, he was 
sure he could effect a considerable reduction in expenses. The com- 
mittee ultimately decided so give Mr. Ellis a free hand for 12 months 
in rearranging routes and in the frequency of running the cars, on the 
understanding that the fares would not be increased without the 
sanction of the committee. The tramways manager reported that on 
Good Friday, Saturday, Easter Sunday, and Easter Monday the total 
mileage run by the cars was 23,380, the receipts were £1,525, and the 
receipts per car mile 14d. Compared with last year these figures 
showed a reduction in the car mileage of 1,160 miles, an increase in 
the receipts of £67, and an increase in the receipts per car mile of 
ls. 6d. Whilst the wages paid last year amounted for the four days 
to £927, this year tliey amounted to £852, which was a reduction of 
£75. Mr. Ellis further reported that the receipts from traffic for the 
year ended March 31 last amounted to £106,550, which was equal to 
9°74d. per car mile, whilst the receipts of the previous year were 
£104,724, or an average of 9:57d., the increases this year being £1,826 
and 17d. respectively. 


— —— 


LIGHTING AND GENERAL. 


Willesden.— Extensions to the distributing mains are to be carried 
out at a cost of £1,000. 

St. Annes.—The Town Council have decided to erect electric flame 
arc lamps along the esplanade. 

National Electric Construction Co.—The directors of this com. 
pany recomniend a dividend of 10 per cent. per annum. 

Guillan (Aude).—The Municipal Council have decided to adopt a 
scheme of electric lighting estimated to cost about £2,500. 

Louronco Marques (South Afrioa).— Tenders are being called for 
three electric cranes for the wharf, and a floating one of from 50 t» 
60 tons. 

Companies Wound Up.— On tlie petition of creditors, the Improved 
Electric Supplies, Limited, and the British Electric Equipment Co. 
have been compulsorily wound up. 

Now Zealand.—The Minister of Customs has fixed the rate of 
import duty on anti-septic telephone covers (as part of electrical 
appliances) at 10 per cent. ad calorem. 

Stratford-on-Avon. — The electric power station at Stratford, 
belonging to the Stratford-on-Avon Electricity Co., will be opened on 
Saturday, April 27, by the mayor at 3.30 p.m. 

Ostend.—It has been decided that the supply of electrical energy 
for lighting the fort and the railway stations at Ostend shall be 
provided by the central station which is now in course of construction. 

Stoke Newington (London) —The Borough Council have affixed 
their seal to a mortgage of the rates of the borough to the London 
County Council to secure the advance of a loan of £1,000 applied for 
electric lighting extensions. 

Electro-Harmonic Society.—Major W. A. J. O'Meara, C.M.G., 
the newly-appointed engineer-in-chief to the General Post Office, has 
consented to occupy the chair at the last smoking concert of the 
session, to be held this evening. 

Lowestoft.—At a meeting of the Electric Light Committee the 
engineer reported that since the lust meeting nine new consumers had 
been connected to the mains, representing 341 8-c.p. lamps. There 
are now connected to the mains 732 consumers, representing 37,362 
8-c. p. lamps. 

Wireless Telography for Morooco.--The British, French, 
German, and Spanish ministers have agreed to form a wireless 
telegraphy concern. Each of the countries named will take equal 
shares in the capital to be provided, and also in the supply of employes 
and material. 

Snowdon Hydro-Electrio Installation. —We have received {rom 
Messrs. Bruce Peebles and Co. the copy of a booklet which describes 
in detail the contract which they executed for the North Wales Power 
and Traction Co. We have already fully described this notable scheme 
in these columns. 


Beverley.—At the last meeting the town clerk formally reported 
that he had informed the Board of Trade that the Council did not 
propose to take any further steps under their electric lighting order 
of 1901, and a reply had been received stating that the order would be 
revoked forth with. | 

Football Match.—On Saturday, the 6th inst., a football match 
took place between teams representing the Birmingham and Midland 
Tramways Smethwick power station and the Summer-lane power 
station of the Birmingham Corporation, the Smethwick power station 
proving the victors to the tune of 12 goals to 2. 

Ashton.—The Market and Lighting Committee of the Council have 
asked if the Electricity Committee were prepared to extend the lighting 
of the streets by electricity, and, if so, upon what terms, and the elec. 
trical engineer has been instructed to ascertain in what direction the 
committee desired to have the lighting extended. 

Poplar. —The Electricity Committee are recommending the carrying 
out of certain extensions to meet next winter’s demand. The est- 
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mated eost of these extensions is £5,900, made up as follows: boiler 
aud superhester, ete., £2,550; extra bigh-tension feeder, switehli- panels, 
etc., £1,800 ; motor converter and low-tension panel, £1,550. 

Ialington.— The Borough Council will to-night consider a recom- 
tmendation tu approve an expenditure of £75 for laying low-tension 
mains to the premises of Messrs. C. Dearing and Sons, Halliford- 
street. for the purpose of distributing energy for а 15-h.p. motor, and 
£150 tor laving mains for a supply of electricity to the Metropolitan 
Cattle Market. 

Swansea.—The secretary of the National Telephone Co. on 
Tuesday commenced the inspection of the books of the Swansea 
municipal telephone department, in connection with the sale of the 
undertaking to the National Telephone Co. The object of the 
1ospection is to check the cost of the concern, which is to be sold on 
construction value. 

London Chamber of Commeroe.— This (ham! er is organising a 
ranquet, with the concurrence of the Colonial Office, in honour of the 
Cojion'al Premiers now in this country, which will take place at tlie 
Hotel Cecil on Wednesday, May 1. at 7 for 7.50 p.m. Most of the 
Premiere and Colonial Ministers in this country are expected to be 
present at this function, 

Brighton. The collapse of one of the walls of the little harbour at 
Southwick is likely to seriously inconvenience Brighton, as the little 
harbour is practically the conimereial port for its larger neighbour. 
The Brighton electric lighting works are actually on the shore of the 
‘arbour, and the necessary coal for the station can ошу be brought by 
water, The supply is accordingly cut oll. 

Hendon.—Messrs. Crompton and Co. have given notice to the 
Hendon District Council of their intention to lay electric cables in the 
thoroughfares of the district. It is nearly 10 years ayo since the 
Council obtained an electric lighting order, but there was such an 
outcry against the local authority entering into this branch of trading 
that the order was sold to the firm mentioned. 

Port Elizabeth.—A meeting of municipal ratepayers held recently 
authorised the Town Council to borrow a further sum of £25,000 to 
complete the installation of the electric lighting scheme. The original 
estimate was £83,358, and the amount expended to date is £110,467. 
The original Joan was £100,000, but when the scheme is complete it 
will have cost £40,000 more than the original estimate. 

Coal Smoke Abatement Society.—The annual meeting of the 
society will be held at the Haymarket Theatre, W., at 3 o'clock 
on Monday afternoon, April 22. Sir William B. Richmond, president, 
will preside, and other speakers will include the Right Rev. the Lord 
Bishop of London, Sir Frederick Treves, Bart., Mr. W. H. Atkin 
Berry, Commander W. F. Caborne, Dr. H. A. Des Vieux, and Dr. S. 
Rideal. 

Redruth.—At tho last meeting of the Urban District Council the 
chairman of the Lighting Committee, in proposing that the estimate 
of the Urban Electrie Supply Company for lighting the town for the 
ensuing five years be accepted, pointed out that the new contract pro- 
vided for three extra all-night lamps and a standard at Trefusis-road 
extension. The contract price was £430, only £20 above the expiring 
contract. The estimate was accepted. 


Heywood.—At the meeting of the Electricity and Tramways 
Committee it was reported to them that the consumption of electricity 
tor the month of February was 9,174 units, as against 8,003 units for 
the corresponding period of last vear, showing an increase of 1,171 
units. The consumption of electricity for traction purposes during 
the month was 31,897 units, as against 22,290 for the corresponding 
peri of last year, showing an increase of 9,607 units. 


Bury.— At the last meeting of the Town Council it was resolved 
that £200, to cover the cost of renewing 50 of the most worn cells in 
the storage battery at the electrical works, be included in the esti- 
rustes, as recommended by the engineer, so as to maintain the 
e®ciency of the battery as a stand-by; also that new plungers be 
htted to the electrically-driven feed pump at a cost of about £10. 
The engineer reported that the new gear plant for the motor 
machinery at the waterworks had been fixed, and that it was running 
under the supervision of the contractors. 

University College Dinner.—The past and present engineering 
students of University College, London, will hold their annual dinner 
at the Trocadero Restaurant on Friday, May 3, at 7.50 p.m. This 
dinner will be specially interesting, as the Emeritus professor of 
-uzineeriug, Sir Alex. В. W. Kennedy, president of the Institution of 
Civil Eugineers, will be the guest of the evening. Prof. T. Hudson 
Beare will preside, and a large number of distinguished engineers will 
te present. Early application should be made for tickets to Mr. J. A. 
Snath, University College, Gower-street, W.C. 

Hammersmith.—Tlie electrical engineer has prepared for the 
Borough Council a report dealing with the work which it will be 
necess4ry to carry out in connection with the increasing demand for 
electricity. The Electricity Committee have considered it unnecessary 
to put in hand at the present time the whole of the work proposed, 
the cost of which would amount to £9,377, but have recommended the 
Council to sanction the immediate laying of new mains at а cost of 
52.415. Having regard to the fluctuating prices of copper, the com- 
ш: Пее asked that they be empowered to purchase cables immediately. 


Mossley.—The tender for electrically lighting the Mossley Parish 
Church submitted by Messrs. Holmes and Co., of Manchester-road, 
Mex, has been accepted. The price is £57. 10s., but this only 
полез the wiring, not the fittings, The church is to be lighted in 
the nave by eight eight-light electroliers suspended from the centre of 
the arches, the western gallery by a six-light electrolier, the chancel 
ny four two-light standards, and under the gallery, the porches, and 
the vestries by pendants. English materials are to be used through- 
“at Tantalum lamps are to be used, and each pair is to be on a 
parate switch, 
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Norway. -The Frankfurter Zeitung reports that the Norwegian 
Hydro-eleetrie Nitrogen Co., which was founded for the purpose of 
working the Hirkeland-Eyde system for obtaining nitrogen from the 
air, have decided to increase their capital to 29,640,000 krone 
(£1,646.000). This increase in capital is a result of the arrangement 
come to with the Badischen Anilin und Soda Fabrik at Ludwigshafen, 
who also possess a patent for obtaining nitrogen from the air, and 
intend to work it in conjunction with the Birkeland-Eyde system. It 
is proposed, after further patents have been taken out, to exploit 
ditlerent waterfalls and erecting new saltpetre factories. 

Whitehaven.—At the last Council meeting the electrical engineer 
reported that three new installations and one extension of lighting had 
been made during the month, which was equal to 42 16-с.р. lamps: 
also that the plant and mains at the electric lighting station had run 
satisfactorily during the month, and the overhauling and testing of 
meters was progressing steadily, about 40 having been attended to so 
far. A specia] report and statistics relative to a proposed alteration 
in the charges for motive power were considered, and a new scale of 
charges adopted, to be put into force after the one month's notice 
required to be given under the Council's electric lighting order. 


Worthing.—Mr. H. Ross Hooper, Local Government Board inspector, 
held an inquiry at the Council-chamber on the 11th inst. into an 
aplication: y the Town Council to borrow £2,133 for purposes of 
electric lighting. The Town Clerk stated that the estimated popula. 
tion of the borough was 25,800. The outstanding loans under the 
Sanitary Acts were £207,299, iu respect of which there was a sinking 
fund of £12,700. Loans not vet borrowed, and for which sanction 
liad been given, amounted to £6,240 —a total of £200,830. The total 
outstanding at the present time for all purposes, including education, 
burial grounds, ete., was £255 483. There was some opposition, and 
the inquiry lasted about two hours. 

Electricity in Diamond Mining.—The mines in the Orange River 
Colony to be worked by the Vogelsfontein Diamond Mine, Limited /a 
company now in course of formation), will be equipped with labour- 
saving machinery, for which electric.ty will be largely used as motive 
power, Designs for an equipment to raise and wash 80,000 loads per 
month are in course of preparation by the company’s engineer and 
mine manager, Mr. J. F. Webb, M. I. E. E. it is intended that a 
great deal of the excavating shall be done by electrically-worked 
„ navvies," each of which will be designed to do the work of 
50 ordinary miners ; that the motive power shall be electricity, 
generated from a central station on the property. | 

Stirlingshire.—The Board of Trade have decided not to grant the 
provisional order applied for by the Scottish Central Electric Power Co. 
Tliis was a lighting order for the purpose of supplying electric light in 
the parishes of Falkirk, Larbert, Grangemouth, Denny, Dunipace, 
Kilsyth, and Slamaunan, in the county of Stirling, except such parts 
of any of these parishes as lie within the burghs of Falkirk, Denny, 
and Dunipace, or Grangemouth, and the parish of Cumbernauld, in the 
county of Dumbarton, The application was opposed by the Stirling 
County Council. The company id have a private Act empowering 
them to supply electric energy in bulk or for power purposes within 
the above area, but no authority to supply current for lighting 
purposes. 

Liquidations.—The London Gazette states that a meeting of the 
members of the Motor and Electrical Engineering Co. (Leeds), in 
liquidation, will be held at the оћсез of Messrs. W. S. Blackburn and 
Ce., chartered accountants, Central Bank-chambers, Infirmary-street, 
Leeds, at 3 p.m. on May 24, for the purpose ot having an account laid 
before the meeting showing the manner in which the winding up has 
been conducted and the property of the company disposed of. A 
general meeting of the members of the Hillgrove and Armidale 
Electrical Corporation will be held at 15, South-street. Finsbury, at 
12 noon on May 16, and a inueeting of the Raymond Phillips Electric 
Railway and Tramway Equipment Co. will be held at 9 and 10, 
Fenchureh-street, London, at 5 p.m. on May 27 for the sanie purpose. 


Stook Exchange.—The Stock Exchange Committee have appointed 
May 2 special settling day in the Lyndhurst (South Australia) Copper 
Co. s 180,007 shares of £1 each, fully paid, Nos. 1 to 180,007. Appli- 
eations have been made to tlie committee to appoint a special settling 
day in Anglo-Spanish Copper Со. 'в 90,000 shares of £1 cach, 10s. paid, 
Nos. 165,001 to 255,000 ; Blavney Copper Mines and Smelting Co.'s 
(no liability) 50,000 shares of 10s. each, fully paid, Nos. 1 to 50,000; and 
New Einnsleigh Copper Mines’ 76,000 shares of £1 each, fully paid, 
Nos. 1 to 76,000 ; and to allow Edmundson’s Electricity Corporation's 
further issue of £83,000 44 per cent. first mortgage debenture stock, 
and Hove Electric Lighting Co.'s further issue of 2,000 ordinary shares 
of £5 each, fully paid, Nos. 13,001 to 15,000, to be quoted in the 
official list. 

Sheffield.— When considering the estimates at the meeting of the 
City Council, the Lord Mayor. speaking on the Electric Light Com- 
mittee's estimates, in reply to Councillor Whiteley who had suggested 
the desirability of transterring entirely the generation of power from the 
Sheaf-street to the Neepsend station, in view of the relatively excessive 
cost at the former station, said the general opinion was that thev 
should spend as little money as possible at the Sheaf-street station, 
having regard to the desirability of moving away from that station as 
early as possible. "They had at P) a very large amount of plant 
at Sheat-street, which they could not economically remove, but they 
did not use that station except to supplement Neepsend station when 
the demand for power was high. It was a mistake to suppose that the 
plant at Neepsend was capable of doing the whole of the work, and 
they were already making provision for a large extension of the plant 
there established. 

Camberwell.—The Board of Trade in a letter to the Borough 
Council have enclosed a description of the additional system to їе 
adopted by the undertakers for the supply of energy under the Black- 
heath and Greenwich District Electric Lighting Orders, 1897 and 
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1899; the Crystal Palace and Distriet Electric Lighting Orders, 1890 
and 1894; the Lewisham Electric Lighting Order, 1901; and the 
Penge Electric Lighting Order, 1901. "These are as follows: (1) 
Supply—the supply will be furnished from the generating station to 
sul-stations at a pressure of 10,000 volts alternating current at a 
frequency not differing froni 50 complete periods per second by more 
than 24 per cent. 2) Mains—the extra high-pressure mains will 
consist of insulated conductors laid together 2d enclosed in a lead 
sheath ; they will be laid in trough, fitted in solid with composition, 
and covered with hard-burnt tiles or other suitable protection, or will 
be drawn into pipes or ducts. 


Carmarthen.—A special meeting of the Carmarthen Town Council 
was held on the llth inst., when the question of lighting the town 
with electricity was discussed. A letter was read from the Carmarthen 
Gas Co. otfering in place of the existing arrangements to supply 72 
100-c.p. incandescent lamps at a cost of £2. 17s. 6d. per lamp, 
provided the Council took the present number of lights, and entered 
into an agreement with the company for 14 years. Mr. Blagdon- 
Richards said electric light would be far cheaper to the Corporation 


and to private consumers than gas. He moved that the ofler of 
Messrs. Saunders and Co., of Carditl, to light the town electrically be 


accepted. Mr. P. R. Lewis seconded. Alderman Vincent Thomas, in 
supporting, said he brought forward a scheme for lighting the town 
with electricity 10 years ago, but the terms were not satisfactory. 
He was astounded at the good terms now offered by Messrs. Saunders 
and Co., and thought that for the benefit of the ratepayers they could 
not do better than accept the terms. The motion was carricd. 


Portsmouth.—The Electric Light Committee have submitted a 
report from the engineer and manager of the clectric light station to 
the Council, and recommended that additional plant be provided, and 
that application be made to the Local Government Board to borrow 
£15,000, the estimated cost which will be incurred. In moving the 
adoption of the report, the Chairnan explained that the manager's 
statement showed that the present total capacity (3.300 kw.) was only 
to be obtained under favourable conditions. The maximum load 
observed during the past winter was 2,660 kw., leaving a margin of 
640 kw. It would te seen, therefore, that to enable the supply to he 
effectively maintained in tlie event of one of the larger machines fail- 
ing during the heavy hours of heavy load, it would be necessary to 
run all the machines in the station. This could not be considered as 
the most ideal condition, taking into consideration that it is fora 

riod of at least four months and from three to four hours nightly. 

he contract with the naval barracks expired in September, but the 
manager was not aware whether the taking of the cominittee's current 
would be discontinued or not. The report was adopted. 

Epsom.—Mr. R. H. Bicknell, inspector of the Local Government 
Board, held an inquiry at the Urban District Council offices on the 
13th inst. into an application by the Council for sanction to borrow 
£3,600 for the provision of additional plant at the electric light works. 
Mr. E. G. Wilson, clerk, said the estimated population was now 
16,000, and the assessable value £105,228, while the amount of out- 
standing loans was £100,823. 17s. 7d. In respect of the electrie light 
works, the amount of outstanding loans was £30,100. 10s. The addi- 
tional plant was necessitated by the growth of the undertaking and 
the demand for additional supply of current. Mr. H. Foster, electrical 
engineer, gave particulars as to the undertaking and the proposed 
scheme, and the inspeetor asked him when he thought the electrie 
works were going to get clear of being a charge on the rates. Mr. 
Foster replied that he thought 1908 would show a considerable reduc- 
tion in the charge on the rates. Since last Christmas there had. beez 
a larger number of applicants for the light than there had been at any 
period of similar length. Alter a statement by the clerk as to the 
second portion of the application, the inquiry was closed. 


Dundee.—The negotiations between the Town Council aud the 
Harbour Trust with reference to the provision by the latter of a site 
for the new Corporation electricity works are still proceeding. Under 
the supervision of Messrs. Richardson and Thompson, the respective 
engineers, borings have been carried out at the ground near Stanner- 
gate. In many instances it was necessary to go down 30ft. to reach a 
suitable foundation, which means that, should this site be ultimately 
leased to the Corporation, the cost of the foundations will be greater 
than would have been the case had the ground originally asked been 
secured, The question between the two bodics meantime is one of 
terms. At first the Harbour Trustees wished to obtain 35s. per pole, 
which sum they reduced to 25s., but the Corporation for their part do 
not see why they should have to pay nearly three times as much as is 
charged other tenants, particularly since they are a public body whose 
function is identical with that of the Harbour Board itself—the pro- 
motion of the general interests of the community. Those in charge of 
the negotiations, however, are hopeful of reaching a settlement within 
а week. The city electrical engineer will avail himself of the oppor- 
tunity of visiting sone of the most up-to-date stations in the country 
with the view of utilising the information so gained for the benetit of 
Dundee. 


Bermondsey.—Some time ago we mentioned in these columns that 
Messrs. Leo. Sunderland and Co. proposed to take proceedings to 
enforce a claim against the Corporation for £100. 5s. 8d. We under- 
stand, however, that the threatened proceedings have now been with- 
drawn, and that Messrs. Sunderland have agreed to accept the sum of 
£30 in full satisfaction of their claim. The Board of Trade have 
decided not to grant the Council an order to supply electrical energy 
in the St. Olave district. The Electricity and Street Lighting Com- 
mittee, commenting upon this in their report presented to the Borough 
Council at their meeting on Tuesday night, stated that they could not 
understand why the order was not granted, because, as they said in 
the report, ''it was clearly proved that the Borough Council is 
supplyiug electricity cheaper in the former parishes of Bermondsey 
and Rotherhithe than the London Company, and had the order ‘been 
granted would have beeu in a position to supply in St. Olave cheaper 


than either conipany. The only possible explanation would appear to 
he precedent, or, rather, want of one." They said that the refusal of 
the Board of Trade to grant the Council powers means (1) that they 
have lost a profitable portion of the borough for the purposes of the 
undertaking; and (2) that the inhabitants of that portion of the 
borough are deprived of the benefits enjoyed by the inhabitants of 
the remainder of the borough. 


Johannesburg.—Speaking recently at the annual meeting in 
Johannesburg of the Rand Mines, the chairman, Mr. C. Reyerstach, 
said: The question of cheapening the cost of power on the Rand 
has occupied the attention of a number of engineers for a considerable 
time. The final solution of the problem will, no doubt, be arrived at 
once the proposed Jarge installations of the Victoria Falls Power Co. 
are in operation. That company is still considering the most suitable 
point at which to erect a station on the Rand or at the Vaal River 
pue to entering upon the more costly and certainly more 

azardous but more attractive scheme of harnessing the latent powers 
of the Victoria Falls for the use of industries in South Africa. In 
order to facilitate the carrying out of the local scheme, your directors 
have come to an arrangement with the power company by which the 
latter will, under certain safeguards, be able to usc Rosherville dam 
аз а cooling pond. The power company have agreed to furnish 
subsidiaries of this company whenever called upon with power at the 
lowest rates at which they sell to others, in consideration of which 
they will have a preferential right of supply in case any of our 
subsidiaries should at any time decide to purchase power in bulk. It 
has, however, been clearly laid down that none of our companies are 
in way bound to the power company, and we have in all cases reserved 
to ourselves full liberty of action." 


Morley.—At the last meeting of the Council the engineer 
reported that the output from the electricity works for the month 
ending Feb. 28 was 17,822 units, as compared with 16,800 units the 
same period last year, being an increase of 1,022 units. There had 
been sold to consumers by meter 13,274 units, as against 12,815 the same 
nionth of last year, being an increase of 459 units. The total number 
of lamps connected up to date was 15,359, and there were 27 motors 
connected with an aggregate of 78 h.p. The electricity department 
have issued a pamphlet giving the conditions under which electricity 
will be supplied. The following new scale of charges for current for 
motor power has been drawn up: for a quarterly consumption of less 
than 150 units per electrical horse-power of the maximum load. 24d. 
per unit; for a quarterly consumption of more than 150 and less than 
200, 2d. ; more than 200 and less than 250. 134.; more than 250 and 
less than 300, 14d. ; more than 300 and less than 400, 14d. ; more 
than 400 and less than 500, 1d. ; more than 500 and less than 600, 
£d. ; more than 600 and less than 700, 3d. ; all above 700 units, gd. : 
subject to а discount of 25 per cent. For customers who will guarantee 
a consumption of 50,000 units per quarter and upwards special terms 
will be arranged. In any quarter when the consumption is less than 
25 units per electrical horse-power installed, an additional charge of 
2s. per horse-power per quarter will be made. Current supplied to 
motors of less than 1 h.p. will be charged for at the rate of 24d. per 
unit, less 2) per cent. 


Walsall Engineering Society.—Tl Walsall and District Elec- 
trical and General. Engineering Improvement Society held their first 
annual snioking concert on the 9th at the Bridge-street Restaurant. 
The chairman (Mr. A. E. Wilkes), in his opening remarks, pointed 
out the necessity of punctuality and a keener interest in the lectures 
on the part of the members. The lectures, although not perhaps 
within the inmediate precincts of the members’ personal professions, 
were all very interesting and instructive. He himself had been much 
benefited during the session, and he was sure the other members had 
also. The society had a wide scope, including both general and elec- 
trical engineering, and should prove a boon to engineers of the district. 
It was within the power of the present members to swell the member- 
ship, and by their individual activity to make the society а grand 
success in future sessions. The secretary (Mr. C. F. J. Smith) supple- 
mented the chairman's remarks, апд pointed out the inditlerence of 
some of the officials and committee. What was wanted, he said, was 
officers that would work—useful officials, not ornamental —and it was 
for the members to see to it next session, and to appoint officials that 
were able and willing to take active parts in the society. An interest- 
ing programme occupied the members for the remainder of the 
evening, contributed by Messrs. E. Whitehouse, pianoforte solo : 
N. Butler, song; E. Podmore, impersonation ; L. N. Mills, song ; 
T. Beaumont, song; G. Butler, pianoforte solo, the latter also proving 
an able accompanist. A vote of thanks having been passed to the 
chairman and the artistes, a most enjoyable evening was brought to a 
close by toast ing The New Local Industry " and singing the National 
Anthem. 


PROVISIONAL PATENTS, 1907. 


Arni. 4. : 

7853. Improvements in the distribution of electricity, more 
particularly adapted for electric railways and tram- 
ways. John Кае Salter, Atherton, Lanes. 

7861. Improvements in jewelled bearings for electrical and 
other instruments. John Wennstrom, 121, West George- 
street, Glasgow. (Complete specification.) 

7864. Electro-thermal calorimeter. William Pollard Digby and 
Charles William Vavasour Biggs, 82, Victoria-street, W est- 
minster, London. 

7883, Improvements in electrically-controlled elevators. Carl 
Naujoks, Frederick Naujoks, and George Goeppert, 36, 
Chancery-lane, London, (Cowplete specification.) 


7931. 


7941. 


1. 


8139. 


8151. 


8154. 


8153. 


8173. 
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| 
Improvements in system of controlling automatic push- . 


button electric lifts, hoists, and the like.  (:'orge 
Arthur Minshall, 328, St. James-road, Old  Kent-road, 
London. 

Improvements in and relating to arc lamps. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (General Electric Company, United States.) 

Improvements in electric lamps. Henry Stafford Hattield 
and Frank Miclael Lewis, 18, Palmeira-square, Hove, Sussex. 


Arni. 5. 

Improvements in or connected with electric winding 
appliances and the methods of operating the same. 
Philip Henry Dawe, Dacre House, Victoria-street, West- 
minster, көг, 

Improvements in and relating to the electric trans- 
mission of power from a prime mover. Robert Douglas 
Architald, Royal London-buildings, Wolverhampton. 

Improvements in electric arc lamps. Heury Bevis and 
Arthur Ernest Angold, Pecl Works, Adelphi, Salford. 

Improvements in electromagnetic devices for the 
obtaining of a sequence of effect as applied to auto- 
matic controlling devices and the like. Robert Arthur 
Smith and Harry Linzell, 9, Bridye-street, Westminster, 
London. Complete specification.) 

Improvements in and relating to electromagnetic 
separators. William Blackmore, 18, Southampton-build- 
ings, London. 


. Improvements relating to single-line intercommunica- 


tion telephone systems. Isidore Bernard Birnbaum and 
Herbert George White, 322, High Holborn, London. 


. Improvements in systems of electric motor control 
George Henry Hill, 85. Cannon- | 


and apparatus therefor. 
street, London. (Date applied for under Patents Act, 1901, 
April 7, 1906, being date of application in United States.) 
Coniplete specification.) 


. Improvements in systems of electric motor control. 


British Thomson-Houston Company, Limited, 85, Cannon- 
street, London. 


APRIL б. 

Improvements in electrodes for the evolution of ozone 
from oxygen or atmospheric air. John Hichardson 
Craig, jun., 26, Rentield-street, Glasgow. 

Improved method of attaching electric alarms to clocks. 
Arthur Wright, 118, Westminster Bridge-road, London. 

Improved method and means for controlling electric 
motors. Harry Ward Leonard, Birkbeck Bank-chambers, 
Southampton-buildings, London. (Complete specification. , 

Improvements in and relating to transformers for 
electric lamps and other apparatus. The British 
Thomson-Houston Company, Limited, 83, Cannon-street 
London. (General Electric Company, United States.) 

Improvements in alternating-current commutating 
electric machines. Ateliers Thomson-Houston | Anciens 
Establissements Postel-Vinay , 83, Cannon-street, London. 

Date applied for under Patents Act, 1901, April 7, 1906, 
being date of application in France.) (Complete specification. ) 


APRIL 8. 

Improvements in protected fusible cut-outs. Herbert 
Henry Berry, Ernest Skinner, and William James Markhain, 
Uplands House, Chase Ridings, Enfield, London. 

Improved and adjustable method of fixing lamp 
shades or refiectors for the electric light. Jolin 
Hawlings and Robert Tweedy Smith, 34, High Holborn, 
London. 

Improved method of and apparatus for electrical 
heating, cooling, and ventilating. Ernest Slater, 173, 
Fleet-street, London. 

Improvements in motor-control systems. The British 
Thomson-Honston Company, Limited. 83, Cannon-strect, 
London. (General Electric Company, United States. ) 

Improvements in and relating to inductor alternators. 
John Lewis Milton, 18, Southampton-buildings, London. 
(Date applied for under Patents Act, 1901, Feb. 12, 1907, 
being date of application in United States.) (Complete 
specification. ) 

Improvements in automatic telephone exchanges. John 
Edward Kingsbury, 24, Southampton-buildings, London. 
(The Western Electric Company, United States.) 

Improvements in alternating-current machines. Ralph 
Davenport Merslion, 65, Chancery-lane, London. (Complete 
specification.) 

Arni. 9. 

Attachment to electric lamp stands and bells for 
winding the fiexible cord to any length required. 
Alfred Charles Harnden, 68, Praed-street, Paddington, 
London. 

Improvements in eloctrothermostatic switches. Willian: 
Van Doren Kelley, 55, Chancery-lane, London. (Date applied 
for under Patents Act, 1901, April 19, 1906, being date of 
application in United States.) (Complete specification. ) 


Improvements in or relating to incandescent lamps or | 


the like. Haymoud Jean Baptiste Marie Damscaux, 111, 
Hattou-yarden, London. 


(General Electric Company, United States.) | 


АИА Le 


8285. 


8286. 


8287. 


8314. 


8359. 


8364. 


8365. 


8373. 


8376. 


8387. 


8388. 


8399. 


8405. 


8433. 


8445. 


8462. 


8463. 
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Improved electrical signalling device. Johu Boult, 
6, Lord-street, Liverpool. 

Improvements in and relating to electric furnaces. 
Sebastian. Ziani de Ferranti, 18, Southampton-buildings, 
London. 

Improved double - tariff electricity meter. Willian 
Hamilton, and Ferranti Limited, 18, Southampton-buildings, 
London. (Complete specification.) 

Improvements in the genoration of electric energy. 
Romann  Lelinanu and Herman Plauson, Birkbeck Bank- 
chambers, Southampton-buildings, London, 

Improvements in electric accumulators. Molière Charles 
Thiellet aud Marius Joseph Denard, 31. Bedford-street, 
Strand, London. (Date applied for under Patents Act, 1901, 
April 12, 1906, being date of application in France.) Com— 
plete specification.) 

Improvements in and relating to insulating supports 
for the end connections of the windings of dynamo- 
electric machines. British Thomson-Houston Company, 
Limited, and William Francis Dawson, 83, Cannon-street, 
London. 

Improvements in and relating to the rotating members 
of dynamo-clectric machines. British Thomson-Houston 
Company, Limited, and William Francis Dawson, 83, Cannon- 
street, London. 

Improvements in lightning arresters. British Thomson- 
Houston Company. Limited, 83, Cannon-street, London. 
(General Eleetrie Company, United States.) 

APRIL 10. 

Improvements in portable clectric lamps for connect- 
ing to electric conductors. Robert Lawford Acland and 
Brecknell, Munro, and Rogers, Limited, 172 Chatsworth- 
road, Chesterfield. 

Improved electric resistance eloment. Alfred Julius 
Boult, 111, Hatton-garden, London. (William Hoskins, 
United States.) (Complete specification. ) 

Improved receiver for wireless telegraphy. fur 
Drahtlose Telegraphie, 6, Lord-street, Liverpool. (Date 
applied for under Patents Act, 1901, April 10, 1906, being 
date of application in Germany.) (Complete specification. ) 
Improvements in electric arc lamps. Johnson and 
Phillips, Limited, ard Charles Franklin Tubbs, Birkbeck 
Bank-buildings, Chancery-lane, London. 

Improvements in electric curling irons. Jacob L. 
Burgard and Herman Bollin, 46, Lincoln’s-inn-tields, London. 
(Complete specitication. ) 

Improvements in and relating to electric switches. 
Charles Anthony Vandervell, 1, (Queen Victoria - street, 
London. 


(ies, 


APRIL 11. 

Improvements in electrical apparatus for manufactur- 
ing nitrogen compounds. British Thonison-Houston 
Company, Limited, 83, Cannon-street, London. (General 
Electric Company, United States.) 

Improvements in systems of lighting by electric arc 
lamps. Тһе British Thomson - Houston Company, 
Limited, 83, Cannon-street, London. (General Electric 
Con pany, United States.) 

Electric clock system working in connection with a 
telephone exchange. Bertil Brander, 5, Auguste Viktoria- 
strasse, Halensee, Berlin, Germany. 

Electrolytic ozonising, disinfecting, 
Robert Nicol Lennox, 27, 
London. 

Improvements in alternating-current commutating 
electric machines. Marius Charles Arthur Latour, 
85, Cannon street, London. Date applied for under 
Patents Act, 1901, April 12, 1906, being date of application 
in France.) (Complete specification.) 

Improvements relating to electric furnaces. The 
Grondal Kjellin Company, Limited, and Johannes Harden, 
7, Southampton-buildings, London. 

Improvements in apparatus for wireless telegraphy. 
Guglielmo Marconi and Marconi's Wireless Telegraph Com- 
pany, Limited, 24, Southamptou-buildings, London. 

Improvements in apparatus for wireless telegraphy. 
Guglielmo Marconi and Mareoni's Wireless Telegraph Corm- 
pany, Limited, 24, Southampton-buildings, London. 
Improvements in electric signalling apparatus for usc 
on railways and the like. Nikola Kessler and Giovanni 
Jelich, 6, Lord-street, Liverpool. 

Improvements in electro-mechanical control of hydraulic 
lifts and like apparatus. Robert Arthur Smith, 9, Bridge- 
street, Westminster, London, (Complete specitication. ) 

Improvement in voltmeters, l’ervy Watson, 117, Clee- 
thorpe-road, Grimsby. 

Арки, 12 

Method and apparatus for recording or transmitting 
sound waves. Dertil Brander, 5, Auguste Viktoria-strasse, 
Halensee, Berlin, Germany. 

Improvements in multiple switch controlling apparatus 
for electric circuits, especially applicable to motor 
starters.  l':cy Smith Brook and Jolin Arthur Hirst, 
54, Castle-street, Liverpool. 


and deodorising. 
Essex-place, Turnham Green, 
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8549. 


8555. 


8556. 


8563. 


8574. 


8571. 


8583. 


8593. 
8611. 
8612. 


8617. 


8623. 


8629. 


8641. 


8642. 


Improvement in and relating to electric fuses. 
Hermann Joseph Herberts, 27, Chancery-lane, London. 

Improved means for regulating the supply of electric 
currents. босі іс des Garages Krieger et Brasier, 24, 
Southampton-buildings, London. (Date applied for under 
Patents Act, 1901, April 26, 1906, being date of application 
in France.) (Complete specification. ) 

Improvements relating to high-tension ignition appa- 
ratus. Soci té des Garages Kriéger et Brasier, 24, South- 
ampton-buildings. London. (Date applied for under Patents 
Act, 1901, April 27, 1906, being date of application in France.) 
(Complete specification.) 

Improvements in the electro-deposition of zinc. Heinrich 
Paweck, 55, Chancery-lane, London. 

Improved process for the manufacture of metallic 
illuminating bodies adapted for electric incandescence 
lamps. Deutsche Gasgluhlicht Akt.-Ges. (Auerges) 55, 
Chancery-lane, London. (Date applied for under Patents 
Act, 1901, Aug. 30, 1906, being date of application in 
Germany. ) (Complete specification. ) 

Improvements in means for effecting electrical contacts 
or connections, William James Florence, 88, Chancery- 
lane, London. 

Improvements in and relating to rheostats. Ateliers 
Thonison-Houston (Anciens Etablissements Postel- Vinay), 
83, Cannon-street, London. (Date applied for under Patents 
Act, 1901, April 15, 1906, being date of application in 
France. ) (Complete specification. ) 


APRIL 13. 


Improved electric lift controller. 
40, Chancery-lane, London. 

Improvements relating to insulators for high-tonsion 
electric currents. Franz Gustav Kleinsteuber. 11, South- 
alpton- buildings, London. 

Improved device for connecting wires to telephone 
receivers and the like. Christian Brunnschweiler, 60, 
Queen. Victoria-street, London. (Complete specification.) 

Improvements in or connected with electric arc lamps. 
Archibald Granville Sims and Frank. Stevenson, Birkbeck 
Bank-chambers, Southampton-buildings, London. 

Improvements in electric switches. Josiah Miles, 22, 
Southampton-buildings, London. 


Improvements in the means of propulsion of electrically- 
driven trains and the like. Sidney Stone and Lorenzo 
William Migotti, 65, Chancery-lane, London. 

Improvements in or connected with the utilisation of 
electrical energy in the case of intermittent or 
suddenly changing loads. Arnold Henry Human, Norfolk 
House, Norfolk-street, London. 


Improvements in joints between incandescent electric 
lamp filaments and leading-in wires or supports. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (General Electric Company, United 
States. ) 

Improvements in mounting incandescent electric lamp 
filaments. The British Thonison Houston Company, 
Limited, 85, Cannon-strect, London. (General Electric 
Company, United States. ) 


George Bennett Bowell, 


COMPLETE SPECIFICATIONS ACCEPTED. 


8430. 


8499. 


3598. 


3605. 
8787. 
8891. 


8935. 


9088. 


9090. 


9348. 


„9781. 


9788. 


9794. 


9884. 


10462. 


(To be published on Muy 7.) 
1906. 

Cooling and ventilating of dynamo-electric machinos. 
Chitty. 

Electric glow lamps and the manufacture of same. 
Justice. (Deutsche Gasglohlicht АК Сех, (Kuerges).) 

Starters and regulators for olectromotors. Johnson and 
Phillips, Limited, Tunley, and Burn. 

Electrically-wound clocks.  Tourtel and Iattield. 

Electric telegraphy. Daronio, Muirhead, aud Edgar. 

Electrically-operated apparatus suitable for making 
and breaking electric circuits and as a motor. Steljcs. 

Electric controllers. British Thomnisou-Houston. Company. 
(General Electric Company.) 

Selective signalling mechanism. 
national Telegraphic C ili Company.) 

Cooling or ventilation of dynamo.eloctrio machines and 
the like. Clitty. 

Switches for use with tho transmitters and receivers 
of electrical signalling apparatus. Dawson and Buck ham. 

Space tclegraphy. Stone. (Date applied for under Inter- 
national Convention, June 20, 1905.) 

Space elephony. Stone. (Date applied for under Inter- 
national Convention, June 20, 1905.) 

Brushes for dynamo-clcctric machinery. 
Company aud Speirs. 

Currept-distributing devices for effecting tho ignition 
in explosion engines. De La Velette. 


Prepayment mechanism for use in connection with 
renting or hire-purchase of electric installations or 
other standing charges in connection therewith. 
Merritt, 


Fairweather. Inter- 


Morgan Crucible 


10467. 


11298. 


11497. 


13032. 


18086. 
18829. 


21348. 
29201. 


4814. 


5345. 


Automatic switch for preventing excessive current in 
electric motors and oircuits in which a variable 
electric current flows. Stewart. 

Generators, converters, and alternate-current motors. 
Fyun. 

Block signal systems for railways and the like. 
British Thomson-Houston Company. (General Electric 
Company.) 

Electric heating and cooking apparatus. Cripps. 

Electric fuse-boxes. Herberts and Herberts. 

Operation of electric clocks by means of electrical 
waves. Reithoffer and Morawetz. 

Galvanic cells. Purscke. 

Meters for electricity, gas, and the like. Allgemeine 
Elektricitäts-Ges. (Date applied for under International 
Convention, Dec. 28, 1905.) 

1907. 

Manufacture of electric incandescence filaments from 
tungsten or mixtures thereof with other metals. 
Siemens und Halske Akt.-Ges. (Date applied for under 
International Convention, March 10, 1906. y 

Electric furnaces. Allmänna Svenska Elektriska Aktie- 
bolaget. (Date applied for under International Convention, 
March 7, 1906. ; 


COMPANIES' STOCK AND SHARE LIST. 


Amount 


Name. paid. Last price 
Commercial and Industrial. £ £ 
Alliance Ki-curicu! Co., 5 per cent. Cum. Pref., Nos. 1-70,000 i 1-8 
Ord., 1 125,000 VVV 1 .. 5/3293? 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 .. 1:/16 Д6 
British Alamintum Co, Or inary, 2,001-40,000............ 5. 8 84 
— 7 per cent. Cum Pref, 1:4000 iii 5 5: -64 
—— * A" 6 ver cent, Cum. Pref., 12000 ......... 5 .. Sard 
4 per cent. Funding Vert fica: „ев, 1-20. 0000 Ө. ав 44, 
—— — 5 per cent. lst Mort. Deb. stuck, Ke. l... lu .. 101-105 
—— — 54 per cent Loci Leven Deb (Neg.). R-d ,1-3,u00 100 8-101 
British lusulateo and Helsby Cables, Оа , 1-100, 000 5 .. 6, 7 x4 
6 per cent Cum. Pref., 1. 100,000 ...... beres ares 6 .. i'i 
-— — 4) per cent. Mortgage ‘Debentures .............- 100 .. 11.10 
British Thomson-Houston Cu., 44 per cent. lst Mort. Deb. 
ö. T8 10 .. 9296 
British Westinghouse Elec. and Manuf. 6 per cent oe 5 Ly 
4 per cent. Mortgage Debenture Stock .........- 100 .. 6569 
Brush Clectrical Engineering, Ordinary, Nos. 1105.73 .. 2 .. 2-4 
Non. Cum., 6 per cent. Pref. ......... . E^ 2... 14 11 
44 per cent. 1st Debenture Stock ..... 8 . 100 .. 8494 
— 44 per cent. 2nd Debenture Stock 100 75-78 
Callender’s able, Debentures LIEN] 6 % „% % 6 % „„ „% „% 6 E] ee * оо 100 эе 16 108 
rdin @eeere08d 6 % % „„ „„ W „ 6 % „„ 0 „„ оо 5 es 10,-113 
— 5 per nent. Pra. 85s . 84 
Consolidated Electrical Co., Ordinary, 1. 110, 0007 E ОЕТ l «s d: 
vrunipuou and Со. ................... F 5 24-4 
5 per cent. Ређепіагев.......................... 10. . 6 15 
Dick, Kerr, aud o., Ordinary, 1 270. 00 .................. lus 1-1 
—— -- 6 per cent ‘om. Pref., 1-0 „%% % j, 1 . 183 217782 
— — — 4} per cent. Debenture stuck, кед. .............. 100 .. 10-404 
&dison aud Swan United, A" Suares, 1-9¥,co1 .......... 3 — lela 
eA" Shares, 01-017,158 1 О.а 21 24 
5 per cent. Debentures............... „ 100 812 
— 4 per cent. Deb Stock, Re... . . 100 .. o9 87 
&lectric Coustruction, Nos. 1 to 112,100 .......... ...... 2 47/10 
— 7 per cent. Cumulative Pref. ................... . 8. 152 
4 per cent. Регр. Ist Mort Dah ................ 100 .. 184 
Electrolytic Altalt Co, Ordinary, 1-202,218................ 1 . 11/32-13 32 
errant: Limited, d per cent. 1st Mort. Deb. Stuck, Ked. 555 es — xd 
General] Electric Company (1900), 5 per cent. Сиш. Pret... 20 84 93 
—— 4 per cent. lat Mort. Deb. Stock ................ 100 a v2 о 
W. T. Henley’s Telegraph Works, Ordinary .............. 5 — 213 
44 per cent. Рге!егенсе.......................... 5 — 54 ? 
44 per cent, Debentures ........................ 100 .. 147109 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 . 151 ôi 
4 per cent: Debentures.. оона MO no IW 
National Electric Coustructton Cu., “1-170 000 поа гели l „„ 15i 115 1 1/16 
Parker, Thos., Limited, Urdimary ............ 2 ..... 1l" .. "od 
Peebles (Bruce) and Co.,6 per cent. Cum Pref., 200 1-00:0 5 .. 4; 44 xd 
l'eregrapb Construction and Malntenauce........... esee ш a £3 
jw cent Bonds ..................-- wee jon — 100 W 
White, J. G., and Co., 6 per cent. Cum. “Pref , 1. 15, 000 . 10 .. 93-10 
Electrice Lighting and Supply.— 
Ad: laide Electric Supply C», 6 p. c. Cum. Pref.,1.10,000.. 5 .. 4454 
өбө он, and Pours, rdinar gg lu .. 94 u$ xd 
4, per ceut. Cum. Pref., 7,501-15,090 ............ lu .. 94 94 
6 per cent. Cum. S-coud Pref., 15,001-22,500 .... 10 .. 101 04 
44 per cent. Debeuture Stock, Red .............. 10 — 16014 
Bromley (went) Klectric Light and Power Со.  .......... 5 — Wi 
44 per cent. Int Debeuture Stock, Red. .......... 100 — 91 
Brompton and Kensington, Ordinary .......... 5 — 72 81 
7 per cent. Preference. D^ us 78 
Oalcutta Klectric Supply Corp., Ordinary, Nos. 1- 60,000. 5 „ 738i 
Nos 80,001-‹0›,000 ............................ D = 6) 71 
Cambridge Kieccrie Supply Company, £10 Ord. ........ 8 — 1 
Canadian General Electric Co., Common Shares N 00 „ 132-130 
Central Kiecb ie Suppty, 4 per сеп. Guar. Deb. den. LUU — 100-105 
Sip iig Cross, West Ки, and City Electric Supply, Ord., б m 
Га ОШО rM == 
——— 44 per cent. Сиш. Pref., -80,000 ................ 5 — 44 
— —4y recent, le ure Nick, Red... 100 — 9659 
——— “City Undertaking,” 44 p.c. Cum Pret., 1-40, 000 5 a. 3141 
— ditto (1903) 40,001-80,000.......... B m 3122 
Chelses Electricity Su pp ‚ —LI— 5 2 3112 
— 4, percent lbetentnur as 100 — 109-17 
Chicago Kdison Co, lat Mt. 5 p c. 30-yr. 614. Вів, Ked., 
IJ)! ааа 8 10.0 ws 98101 
City ui London, Or - //) to 10 æ 11 2. 
——— per cent. Cumulative Pref......... ........... 10 — 11-:2 
——— 5 per cent. Debenture Stockck kk lo — 122-125 
44 per cent. 2nd Deb. Str. Prov. Certs. ‘all pd.) .. 100 2 97-100 
City of Weiliugtou Electric L'zht and Power Co, 5 per 
cent, Registered lat Debs., Red., 1-1, ⏑¶0cu1 as 48-91 


THE ELECTRICAL ENGINEER, APRIL 19, 1907. 


563 


Name. er С Tast price Name. iri Last price. 
g 2 £ £ 
Cordoba po^ 100 Power Co., lst Mt Stl 5 per cent. Bds., Cork Electric Tramway and Cue Co., Ordinary ...... 10 œ 1115 
Conne Ci!!! v OE ИН 100 .. 9092 б per cent Cum pre —ͤ— I — ag — x 
nty uf pu ү Kiectrical Puwer Distributiou Co., per cent. Jie "TT a. 4 
Ordinary, 10 001. O ............................. 4 .. 84-3 Dublin United Tramways (1896), Ord., Noa. 160,000 ...... 10 w 14. 
—— Ser co.l. Preference, 1 50 000 ................. . 6. 45 — 6 рег cent. Pref., Nos. within 1-50, 0 10 — 132 14 
County uf London Electric Supply, Ordinary . 4 „ 10 „ 8 84 3 percent. Mort Dehe., 1-* 000 Red . vas 100 „, м € 
6 per cent. Cum. Prei . 10 æ 1114 Hastiogs and Dist Elec. Tram. Co, 44 p.c Deb Stk., Red. 100 .. 868101 xd 
——— 44 per cent, 8 Prov. Certa. All pd. Rd. 100 æ Mong Havana Electric Railway Co.., Itunte- Mort 5 per ce 
44 percent 2nd Debentures Prov. Certa ........ = $7 100 50-year Coup. Bonds of 1952, 1-6,957..... пола e 41009 89 92 
Bdmundeon s Rlectricity Corporation, Ordinary, 1-50.000.. 100 i; 14 23 Imperia] Tramways, Ordinary ............ ibaa RS Pe csc... BI. X 18-19 
5 per cont. Cum. Pr. .. 5 — 5-4 6 per cent. Cum. Pref, ......... ———— S M 14-14 
6 ner cant First Mort. Neh 100 . 88 91 4. per cent. Deh, Stock ......................... .100 . 108-1 
Electrical Development Co of Ontario, 5 per cent. Jat Isle of Tbanet Electric 90 50 AS and Hanes B per c. 
Mort. 5) year бо]! Boude, 0,751-15.,75'.............. ee 79-81 p.c. Cum. Pref. Noe. 30.001-60,000 ................. — 5 2 19 
Electric 11 ^ Traction Со of Aust 6pc Cm PI 1 о E - 21 21 4 per cent lat Mt. Db Stock. Red. .............. 100 ., 72 78 
S percent Debenture Stock Hed > “#2 Kalgoorlie Electric Tram wey e. 1254000... A Rr l .. 3/32- /32 
Electric Supply Co. uf Victoria, 5 per cent. let Mt. рер. 5 per сеш. © A Dob. Ot. eee cece es 100 .. 91-95 
Block Bid ore etes O аро .. 100 — 9698 6prceut " в” Den. Мос... ‚10 . 8084 
Рош овиме Kieciric supply. ‘Ura. Nos. l- 10,000 . 9 8 - 84 Kiddermiuster and District Lighting and Traction. Pref.. 5 0-04 
44 per cent t Deb. Stock, Red e 10 .. 97.100 Lancasoire United iramways Limited, » per cent. Prior 
H Wwe Riectric Lighting, Ord.. 1- 13.000 Wale Vii o. verae qud 5 a 7-74 xd Lien Deh MC cl, кеа. . 656 5 5 2 6 „6% 7" ep 95-98 
In Нап Electric Supply and Traction Co, 6 per cent. Con- £296 500 244 Mort Deb Btock . eomm — 
struction Deb, Stock, Rede 100 .. 19.103 £83. 330 Deferred Deb Stook (all tully paid) ‚ә, == =» = 
eot Wigbt Elec Lt. and Pwr., ре. Nb. Stk. Red. .. 100 96-99 Lisbon Electric Tramways Limited, Urd. Nos 1-591, 188. 1 ..1376.17/16 
"е 19995 Power and Light! ing, 6 per cent. Cum; —— 6 per cent. Cum. rref., Nos. 1.325.555 ......... • 1 -1 1/16-1 100 
„%% Tu0ͤ basa E T ee ee ЕУ ИКЕ 1 . 23/52-27/32 9 per cent. Mort. Det, 1-5,00) Кеа. ............ 100 . 98 } 
kanna ^ Yan h'abridge Elec. Lt., Ord., 1-21,000 . 5 — 84-94 London United Trys. (1901), 5 per сеці. Cum. Prei. . 10 7k ey 
Kensington and a ightebridge and Notting Hill, 4 por 4 per cent. 1st Mt. Db. Stock, Red. ........... ... 100 n & 93 
cent. . s Stock Re... - 97-100 Madras Elec. Trams. (1904), 5 per cent. Deb. Stk, Rd. .... 100 .. 98.101 
K}dderminater and Dist. Elec. Lighting and Traction, Pref. 10 . 91 · 10 Manila Elec. R В. and Lghty. Corp. 5 n c. lat Lien and Coll. 
London Electric, Ordinary ........ QUIS AN AA ER AER RUN ә — 1221 Tr. Sinkg. Fund Go.d Bonds of 1953, Red.. 1-4 65 .81,000.. 93-95 
6 per cent. Prei 6 .. 45 Manx Riec Katlway Co., 5 p.c. Cum. Fref., 301-21,6:5 and 
4 per cent. lst Mortgage Debenture Stock, Red... 100 .. 95-98 25,1530-29,000 TL 
Madras Rlectric Supply Corporation, 5 per cent. Construc- 4) por cent. let Mort Deb. Stock, Red.. .10 . 9.1 
tion Den, Stock,, Red (Prov. Certs), all paid — 934.7; xd Metropolitan Elec. Trams., Defd., 1 vee 001-1 514,016 ... 1 . 116516 
Metropolitan Ordinary, (00,001-300,000 .. ............... 5 .. 536% — 6 per cent Cum. Pref., 500,001-1,000,000.......... 1 2 25,32 29 32 
44 per cent. First Mortgage Debenture Stock.... 100 ., 100 .0 44 per cent. Deb. Stock. REG ...... — 97.100 
44 per cent. Cum. Ртеб, ........................ 5 — «45 Mexico Trama. Co., Gen. Cons. lat Mort 50-year 5 per cent. 
34 per cent. Mortgage Debenture, Red........... 100 .. £0 зЗ eine оор еалт — . 82.84 p. c. 
Mexican Electric Light Co,, 5 per cent lst Mort. Gold Bds., Milwaukee Electric Kail and Light орет сеп cent. 30-yr Cons. 
1:55, C 1-1,000 (x 00% D 1-*,000 (x500). M 1-4 400 (51, 000) = 77.79 p. с. Mort Bonds, 1926, 1-5, 500 and 1. 001-8, 000 1,000 .. 103.106 
Mexican Light and rower Co., "Capita: Stock.............. #100 914 534 Montreal Street Rail, 44 per cent. Sterling Deb., 601-2,000 
— 5 per cent. let Mort. Gold Bouds, Med., 1- 3.000 (1922) сету н S QE deb UE кеш. зэ RES ARR ee Papua 100 . 102.104 
(2500) 4,001- 14.000 (31000) JJC. — .. 823 844 New weneral Traction, ö per cent, Cum. Pref., P and 
Midiasd Electric Power Dis. 4 p.c. 1st Mort. Deb. e — 2, 88. 8 54,001-74,000................................. АЛЛО КТШ. А 212 
Neu castle - upon- Tyne Electro upply, Ordinary, 1-57, Q9 5 — 717 Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 . 12 
du, 57,0 -0-25.000 .................... ......... 5 .. 74-74 5 percent Cum. Pref. ........................ 10 œ 83.9 
do., 75,C0..87, 500 (issued at £2 prem., 168. рд) 2. 233 Perth Elec. Tramways (W. . , 5 per cent. 1 Mrt. Deb. 8k... 100 = 102106 
— 5 per cent, Pref . ‚-57 00 err AVñ— 3333333335 5 oe 6 Potteries Elec ric Traction rdina 1- 24 3.000 ооооооооое 1 геч 5-3 
— do., 75,(01-87, 500 (laued at 10s. prem, в. paid) 2 .. 121 6 per cent. Cum. Bret., 300,001-545,000............ 1 T 4-1 
Notting Hill Electric Lighting. Q 105 — 1215 4} per cent Dehenture Stack eso esos. 100 ~ 984101 
4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) . Ee £6 98 Provincial tramways Co., Ordinary. 1-24, 912 e AU sus 4-54 
Oxford Blectric, Ordinary, 1-96 and 40.14, 3 10... e 82 01 6 per cout Cum. Pr. f., 1. 0. 0% .... 10 . 104-114 
4 per cent. Debeuture Stock ................... 100 w 9n 9х un О Elec. Tramway and Suppiy Co., 6 p.c. онш AD 
Biver Plate Electricity Co., Ord., 1-119,^87 & 120,591-120,507 1 .. 25334702 | 1.39, 0ůUUuUUUUUii . e 5-5) 
— — 6 per ceut, Non-Cum. Pref., 1-100000. n. 1:35 4-1 44 per cent. lat Mort. Deb. Stuok, Hed. . 100 ee 97.100 
5 per cent. Debenture Stock, 0 100 97-100 Sao Paulo tramway L got, and Power Co.. 81.0 . 125.150 
R sario Kicctric Co., 6 per cent Cum Pref., 1-20,00J ...... 9 .. 5-5) ——— Sper cent. lst Murt. Deb., Кей 1929, 1-11,000 . 8850 . 95-97 p. c. 
— — 6 per cent. Cum. 204 Pref , 1.15, 000 VV 3 4-4, South Metropolitan Electric Tramways and Lighting Co., 
Royal Kiectrical Tompa Jot Montreal, ag por vent. Piret 6 per cent. Com. Pref., 19,571-169,570, Prov. Certa. .... .. 29 32-1 1/32 
shares Mortgage Debentures ...................... 100 .. 95 99 —-— TT cent. Deb. stock, Bed. 1930 ...... .. 8487 
Shawinigan Water and Power Co, 5 р с. Cons. Ist Mt. Віз — .. 33 109 p.c. | Sunderland District Electric Tramways, 5 pe. lst Mort. 
Smithfeld Markets Electric Su ply Urd. 1-12,00 ...... 5 .. 14-20 Debs, Red., 1-1,600 %ę0᷑DHDm е гараа 100 .. 86-90 
4 per cent. Debenture Stock ................... .10 — 2377 Yorkshire (West Riding) Elec. Tram. Co., Ord., 70,001-110,000 5 . 1-18 
South Lon on, Ordinary eee eee „3333333 [EN 5 e 4-24 6 per cent. Cum. Pret., 1-46,261' . * „„, oe 34- 
South Metropolitan Electric Light and Power, Ord. ...... 1 ai 44 per cent. let Deb. Stock, Hed, .. ... 100 .. 3. 
Ц per cent. cam. sug реку ы тебе ба 105 RS 1005 Rall 
4 per cent. lst Mort. Doo ... iene - x — 
St. James's and Pall Mall, Ordinary, 101-20, 080 .......... бош 74 84 Electric NUS 
7 per cent. Pref. оосо оооосоооооооосзаооеовсоооововооо € LJ 5 ean 6 93 Oentral Loudon, Ordinary 100 ee 7571 
У per cent, оз 2——ũ“ũ— овоо оо е о ооо о оово осоо е eee 100 Фә b . defer: оо өз as оо 6.9 as an € оо 2 QD (D 100 е» -94 
Urban Electric Suppl Ordinary, 8-50-007 .......... o a 23 == deferr dub 100 ., 
5 per cent. Cumuletive Preference, 50,001-80,000 8 5.4 --- 4 p. c. Deb. Stock (Prov. script Corts , fully paid) 10) w 105-106 
Westminster, Ordinary ........................ ess Du 9 10 City and South L ndon, Cousolidated Urdiuary заето 100 e 143 
— 4 рег cent, Pret., 110, 101-158. 251 оо „ 8 = 61-53 — —— q per cent. Doebeutu е stuck . e00909960606408000€*90060200009 100 103-107 
' ——— 5 por cont. Pref. Stuck 91 66 „„ „„ „6 „%%% %%% %% оо % оо 100 en 119. 
— 99 99 [i] '95 CHOCO CH CH CHOCO FEHR оосо ее 100 an 115 11 
Electric Tramways.— — — 01 ee 6% %% % % % % % %% % „% се „„ „% оа оо 100 an 108 112 
. 94 per cent. Cum. Pref., 1-260, 007 E. ZU id 516. Liverpoo Гое виа S ver cent, P Rll 18 - 40 
e E алое а 10-7 11/16x — Y „ 
Pers enr 6 per cent. Debenture Stock, 1888.... 100 — 135 id е 55 do n Debentures, sn: 11.700 - 
Auckland Elec. Trama., 5 [RM Mor. Deb. Stk., ed. 100 104 107 Und Due шее жаннан Oe: Landon, V Der cent. 
Berceluna Tramways, Ò ,000 е ——. 10 Е pem Profe: dhating Secured Notos 0 %%% %%% % „„ „% OR 6% овоо ее — соу 16 79 
5 per cent. Бен Put Shares, 1-10,000 . өбө ss, |! oan — 
$ per cent, Deb., Bed., S - 100 =- = Telegraphs and Telephones.— 
——— r cent. e cock 3 — — 
Bath Elec. ways, Ld., Pref. Ord. Shs., 75 001-150, 606. 1 С 21323 132 Amazon Telegraph Co.. 1-25 030 ......................... . 10 — 3-34 
5 per cent. Cum. Pret. Shares, 1-59,304 .. l a $1 9 per cout, Debe , tud., within -1,069............ 100 — 88-91 
Birmingham and Midland Trams.. 44 p с. let Db. Stk., Red. 100 А 95-109 American Telephone and Telegr sph ¢ "lut Trust 4 per 
Black puul and Fleetwoud Tramread .................... 10 .. 153913 сен. Bouds, 1 28,000 aud 55 0) -78 000 .............. $'00.. 392-94 
Вот sy Elec. supply & Trams. Co.,6 per cent, Cum Pref. 8 .. 71 8, Auglo-Americau relearaph Co. O diu arg 100 6 »-6* xd 
34 per coul Ded Stock, Bed 4 cr e. . 10 .. 97-100 6 percent Preferred шш Perr err ЛС 10) . 105-106 xd 
Brisbane Tramway Invest., Ord., 1-75, 000 ............... . Sw UA ——~— Deferred Ordinary . . . .. - 100 814-224 
5 per cent. Cum. Bret., Nos. 1-75, O0. 5 — 43-5 Anglo · Portugu -ве Teleppuue Co., 5 per cent, dat Mort D.b. 
per cent. Deb. Stk., Red., Prov. Certa. all pd.. 100 . 98-102 Btock, Кеч. каке наза арз н esee 100 ... 29.101 
Britiah Columbia Electric Railway Co., Ord. Det. ........ 100 ., 126-130 Chill Telephone UVV 39... — 607 
— Оті. Pre ооо ноаен озона ‚ 100 .. 105.170 Commercial Cable Co., ster. 500-year à p.c. Deb 9 КО 10) . 9596 
——— per cent. Cum. Perpetual Pref. Stock.......... 100 .. 105107 Cuba Submarine Telegraph Со, i js 16, PN 10 ... 84-23 
——— 44 per cent. lst Mt. Debs., Nos. 1-6,250, of 240 each 40 . 99-101 xd ——-- 10 per cent. Pretorence, 1-0,00) . —t——(—U—b. ДО ... 104-174 
———- 4 per cent. Vancouver Power Deb. a eu s pP ake ies det eo 1024-104: Direct Spanteh Tete graph Ua, Ordinary .. FF . 3a 8 
Bettiah Electric Traction, Ord. n3 300,000 & 60,001-90,000 .. 10 34-38 10 per cent. Cum Preference КОЛОК ОТОО ОО ОТ И ЖЕ 81 94 
——— 6 per cent. Cm. Pt., 30 001-60, Via dd qe Ea ek 10 .. 77, ——— 4 per cent. Debs , өсөн 00 ... 98-101 
——— 5 per cent. Perpetual 1 Debontare Stock  ........ 100 — 101-105 Direct United states Cable Cu... —. 20 15-194 
——— 44 рег cent. dud Deb. Stockckõk˖˖dld . 100 . 15.8 Direct West india Cable со 4 per cent. Deus., Beg. 
Buenos Ayres and Belgrano Тгаша........................ 5 — 34-4 within 1-1. % Red. . .. . 98-101 
—— А” 6 percent. Cm. PL, 1-40,000............... а $ ш 5-5. Eastern and south Асап, 4 per ceut. “Мо. Debs, ‘within 
—— '* B" 6 per cent. Cm. Pf., i 12150 etude AAA FICA .. 8 L- 4 1 3, 10,13 9. . 8-101 
——— 5 per cent, Deb. Stock, Red. ...... . . 100 — 104106 —— ' 4 per cut Keg. Murt Debs. (Mauritius Subsid), 
Prov. Cert., all paid ............................ 100 — 101! 1-8,000. 1315 .... .... . . . . . . „r aene 25 . 100 102 
Buenos Ayres Electric rams., 5 p.c. Deb. Stk., Red. 100 98-101 Easteru denen “Australasia and thine, 1 “300, AQ. 10 .. 141 
bud os Аутев Gd. Nat. Trams Co, 54 per cent. Pref. Deb. —— — 4 yer c-ut Murt Deu. stock, Porp. .. —— .. 00 105 t 
Bouds, Кей ‚ 1-1,90).................................. 100 100. ca Eastern Jeiegia pb Cu., Ordinary t, k 00 17-142 
——— 6 рег cent. Deb Buds, ked, 1 2 275 ............ 100 100.105 —— — 04 yet ceut. I reference Stuck . eines LOO cus 87-69 
Bosnos A) e (Ae 20 Liams. Co., Stg. 5 per cent. lat Mort 4 p-r cent. M ati go Deventute SL C... ..... 09 10»- C8 
Deo Stock, Bed .. _................................ 00 . 93.97 Great Norcuern Telegrapu Gu (uf Copouhayen) ...... 10 3-37 
Calcutta Irun ways, 1. /// ¶ аныда кагалы ‚ nm REM Halifat aud Bermu:ins Cable bes. D сеш lat M rt. 
D! ee ee 5... iu Debs., wivuin 1-1 200 Bod. ee HH . 10) 93.101 
——— 4, per cent. lst Deb. Stock, Red. ...... .... 100 . 1/518 Indo uropeau Гоієқгера мо ..... 25 uus 58-0) 
Cape Юе {гіс Tramways, Noe. 1-480,000°...,.............. 1 æ 7/16916 Marcont’s Wireless ie cgraph Uo 125642] . 1 E 
City of birmingham Tramways, 5 percent. Cum. Pref..... 5 — 4154 , ашына азо ыа аннын 1... 61 
4 per cent. lat Mortgage Deb., E 3000 (1917) ..... .10 . 988.101 xd Monte Vid.u Telephone Cu, DO F 72, pde rere re ‚ 1 .. 15161116 
City of Buenos Ayres I rams. Co. (1901.1 248,000 5 .. 54-53 ——— 5 рег cent. Preference, 1-55 4 —ͤ 2 nn 1 „% B-L 1/32 
—— 4 per cent. Deb. Stock, Red. 1 935 FFF 100 .. 93-101 Oriental Telephone and Electric Gouna ОРЕКЕ te e's 1 . 15/16-1 7,16 
Com bo Kiectric Tramways and d Lighting, 5 per cent. 1st 6 per cent. Cum. Pref. .. 1. 14 
Mortgage Debenture Stock, Re 6 % % bee as a 48-102 Pacific an European lel, 4 рс. Guar, Debs, Red., 1. 1, 000 100 fee 31-100 
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Amount 
Name. paid. 
£ 
Natioaal Telephone, Peefarrod .....,...... een 2100 as 
Steirer 88 100 .. 
6 por ceot Cum. First Poet. ves зе cuts 0000 10 as 
—— — per сець. Cum Везопа Pref. €e*0e609000250065b022020559 ta 10 L9] 
——— 5 рег ceut. Nun Cum. Tuird Pref. 5 6 % 6 „% „% оо оо T] 5 ae 
34 per cent Dod. Stock, Rod. .................„ 100 a 
4 per ceat. Dob. Stuck, Rod. .................... 100 .. 
United River Piate Tele. С a, urdinary, 1-100 000............. 5 ove 
——— 5 per сеп. Cum Peel, 1-40 0 „„ 9... 
—— 5 yer cent. Debenture Stock, Кей ............ . . 10 cue 


Last price 
g` 


1074-1094 
1.4-1C6 


54-93 
105-112 


Name. cod 
£ 
Telephone Co. of Egypt, 44 per cent. Deb. Stock, Red. ...... 100 
West African Telegraph C.. . . sense ае lU ... 
West Coast of America, 1-30, O00 aud 53 001-53 003............... 24 
a pc Debs., 1-1 X O, Gua. оу Western Telegraph... 100 
West India and Panama Iregeaph Co., Ocdiuary.. ...... ..... 10 
— — 6 per cout. cum lav Preference возове е 65266 оноо ө @merenses 10 
— 6 per cent. Cum. Zod Prefersuce ...... e 10 ... 
— Е о рег cont Debe., Ken., 1 800 9695995099009090000090000020920€ 100 өөө 
Western telt Krapu Co., 1-207 950.......................5әь»в»......... 10 
-—— 4 per сеці. Ueuentuie OLOCK, Red .. 100 


93-122 
74-8 
93-102 


Last price. 


9/16-1 /16 


153-154 xd 


101-104 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Accounts for past year. 


Car miles 
run. 


1,579,783 
363,945 
1,509,903 
266,596 
986,953 
578,264 


2,161,130 
1,121,623 


5,053, 392 
1.152,828 


6,127,155 
1,197,772 


454,082 
2,770,049 


359,756 
1,281,214 
320,78 

882,256 


284,543 
110,73 
7.077, 377 


1,005,911 
863,816 


17,945, 59% 
563,595 


1,540,707 
1,666,265 


8,910,698 


419,800 
7,121,038 
1'229,507 

12,166,419 
1,024,275 
359.435 


112.287 
14,125,124 


205, 385 
4,526,152 


783,435 
1,604,740 


197,499 

386,547 

595,054 
4,884,590 
6,049 899 
1,108,569 
1,027,735 


1,495,685 
102,751 


778,851 
403,565 


1,277,165 
950,558 


Cost 
pia per | ue 
Pas- , Oar e of | mile. 
s'nger | mile. track. 
d. | d. £ d. 
0:88 |i11« | 2,012 | 65 
1 9-71 | 1839 | 516 
118 |1008 | 2.558:| 608 
B6 [145 | 8,866 | .— 
1:55 [11-89 | 2,036 | 79 
3-28 319 | — |7 
113 |10°63 | 2,394 | 016 
1°32 |1183 | 3,226 | 719 
1-172 10-827 8,396 | — 
1:06 |1048 | 2,91€-8| "1* 
1°31 (11°61 | 6,388 | 817 
107 | 9-21 | 2,068 aaa 
1:12 | 9°72 | 5,782 
Ss 7°14 — 818 
1°86 |65-10 | 57,881 0 
97 | 747 | 1,401 | 612 
101 | 604 | — [49 
“94 | 9-49 | 2,500 | — 
3.79 113-78 942 | 1`% 
1:28 | 907 | 5,691 | 995 
906 1156 | 2,180 | 72€ 
64 1018| 2,994 | 579 
— 110-12 — = 
90 | 658 899: 9*3 
— |11555 | 8,085 | 866 
1-24 | 9-71 | 1,883 | — 
1 929 — = 
757 6.92 | 1,480 |5 
110 [1002 | 3,362 | = 
1 979; — |488 
108 | 9-68 | 2,638 | 648 
1°33 |1013 | 2,570 | .— 
1:19 [1075 | 4,299 | 599 
82 | 714 | 2.239 | o> 
1-07 10:98 | 5,957 701 
5, 9:29 - 64 
116 |1045 | 1,886 | — 
1°17 1163| — = 
1:94 | 9-26 | 1102 | 732 
107 |953 | 2612 | 749 
128 |039| — — 
903 ' 9543| 3,655 5,477 
1:87 102] — | 78 
— 923 — 475 
1004 10-2 — | 9°37 
0°87 |11-55 | 1,37 
3 1:94 7:54 
130 11-94 ьа јо 
10 865 2,062; 


Miles of 
Trafic Returns for Increase or 
week. decrease, n 
Line. „SSS 
Current Total | Passengers 
койш) 1907. | 1906 | Week. | “Sear. | 1907. | 1906. | Bnding | жо! carried. 
10 125) 1.881 * di + 19 854 25 May 5 а 
n Corporation ..........|Аргії .2) 351 [= è ; 4 ay 51| 64,071 | 15,559,551 
8 „ 13 2357 25|- 23 — 8 8 „ 15| 14,328 3.51 5.580 
tand Waterloo Ву... , '3| 233) | 1,221 41,159 +3535} — | — d E Е 
B skor Str dCurporation .....::7 „ G| 942 | 1,11 [% .25 48 88 25°33) March 31 55,086 | 11,145,831 
Corporation ......| „ 13| 5.275 — | — — 5% | — 31| 17,153 | 4,709,798 
BieaalngheCorporation ........| » 10 8353; |+ 50 +117 | 4 | as | $, 25 48,75 | 8,661,720 
rporat lion 4, 11] 1.779 866 | + 913| + 1,039 | 174 | 174 "E "S 
Blackpool Fleetwood Tram. . . 15| 281] 632 |= 51] + 85 | 164 | 164 | Deo. 31] 51,846 | 2,325,677 
ration ............ 14| 2,036 | 238) | - 855 — 735 | 42 2 | March 31| 95,766 | 20,205,196 
Bolton ouch Corporation.... „ 10| 1622] 1454 |+ 1:8} + 8s [171] 41|  ,, 31 55,276 | 10,058,288 
rporation ..........| » 1'| 3833 | 45:99 |- €5)j| 4 1,218 | 95 | 95 1,330,085 | 17,108,000 
radon Corporation кыкта cas cid 795 | 1032 |- 237 — 068 94 94 ve 1 50,539 11,321,160 
ay Company.. . . » 12 4,701 | 5/53 |- 67] — 514| 14| Deo.51/259,799 | 15,512,37: 
EUM A „ 15 Lug | 1,55 |- 4/7 2 40 | 4) March 31 57.992 | 11,092,701 
= 58 — 42 8 8 6 
„r portion 14 262 317 " i 1| 17,950 3,878,269 
D OUR Dot oraHon 55 — — = — 3282 (932346 „ 3/112°209 | 24,134,363 
- 2, — 130 | 85| 85 
aysCompany....| e 15] 151 190 Dec.51| 10,713 | 2,955,002 
башыга! London Ballway........ „ 13] 6127 | 5,69) |+ % — 9 9 | 6 | 6| „, 31(517,588 | 44,875,547 
55 Ol] + 474] al 6 
h London Railway.| ., 14] 2938 2337 | + i i 311 — "P 
Ооу ander Corporation . . . . Mar. 20 168) 162 9| — 8 | 8 | March 31| 10,588 | 2,457,553 
3|- 52| — 132 15 
aud L. Company ....jAprillt) 44 43) 154 i, Dec. 31| 24,895 , 5,814,376 
са Oeean ation „ % % % „„ „6 „„ oe 12 ёю Sil = 7 Ж 8› 7:25 7:85 March 31 d | x 
i 15] 15| m|- Ij- 7| «4| а 310 11,250 | 2,853,200 
Dover Cor oratiou weve ee es eesees ээ E 25 334 81 r , 7 , 
n Electric Ву... 12 121 127 er 6i Dec.3 | 6,558 402.511 
сон end Laos n Eee. „ 12| 139 | 4,550 |+ 40 + 268 483 8) | — ° 81/a61,489 | 50,050,949 
121 1,196 | 1162 | + 5%] + 7,092 | 22 | 22 Mav 15 
T amways оо 2 2 6 „6 „ LL , 2 v 50,151 13,086,394 
8 VVV » 13 815 | 1,052 |- 2: 22 14 | 14 | March1| 36,652 | 3,689,658 
5 1.9142 61.005 79 
ration » 618.955 | 17.012 | + 794 » | May3)/756,480 186, 767,619 
Beet eee ere » 10 351 2. кз. ДӘ + n 15 15 March 51 15,466 3,902,077 
G. N., Picza Milly, ani Brompton. .. 15| 5,919 | — = E Е adt isi i aca 
tion == = EM : ‚849, 
ML eid Corporation. occ „s 180 5:9 — 183] + 607] 35 | 35 |" 51 0:056 12.838.150 
9 111 Corporation . „ 13 2.134 | 2558 id t oat 2 | 26 » 312,651 | 27,102,921 
(Iford Corporatlon.· Z = = 104 | 104 3 23 s 
31+ 93 
ration .? 10 1 6 1 LS 9 9 — — — 
ee — == == me 74 74 May 15 11,586 3,626,652 
5 215 + 5251 
ted Tramways ..| » 10| 1,050 835 | + * | 385] 28 = = 
i „ 13| 5.85 | 6215 | — 287) t 2,185 | B94 | 89, | March 25 298.287 | 64,223,666 
Leicester Corporation ........-.| » 13| 2116 | 2523 42 | 42 Dec. 51| 26,011 | 12,039,252 
7 +1,185 | + 3.854 104 104 
Corporation „ (6) 11,797 | 13611 | T „ 31/547,625 |116,642,66 
Liverpool Overhead Railway ....| » 14 1367 | 1,399 + 811 &65| 665| Junes0| 81,302 | 11,171,865 
Mar. 30| 32256 | 14.003 | 15.232 4614,50 | өз | 98 
dou Couuty Counoll ........ da di — = - 
ео Corporation o ibas = = 6 6 Sept. 50| 14,511 | 5,128,867 
Maidstone Corporation ........|, 7 997 | 11917 _ 92) + 3.550 2 2 | Maroh3l| 4,740 850,121 
Corporation ........ Aprill5] 12 997 1,0] ' 149 | 149 „ 31(631,956 |126,900,87 
e District Ballway.. „ 14! ^8)! 6872 + a — 2835 | 24 | 24 = x £ 
14 15337 | 15162 | + 175 —23,54? | 74 ( 74 23 
Rallway .......... „ ДЯ | e ae PN 
e ee И Jakes daras „ 13 coe e = d + 858 21 21 э. 51! 6,159 1,912,647 
Newoastle-on.Tyne Corporation.) » 15) $75 50 | 50 „ 31/197,849 | 43,269.93 
15 537 6э\|- 6'| + 141151 15 3 7 
N rt (Mon.) Corporation. » 2 AER 4 „ 31) 30.35 252 535 
ren борсык. с T тт z 34 34 »» 25 65,553 | 15,4^6.245 
v orts mouth Corporation " n E 615 s na + E 285 284 » 51 95.702 | 19,525,329 
Reading Corporation i 1 | 334 $e Es 
= = ге - Ex 2129 | 21 29 51 14,881 | 2.837,110 
hdale Corporation .......... ed ER ii К 837, 
качучы ы Corporation Бөк» = т тт 94 94 „ 31 23,569 | 6.251.472 
i«Mord Co-pofatlon ............| » 15 4,278 | 5515 1.7 — 710 70» | 703| ,, 216,11 | 39,213,560 
3carborough Tramways Со. ....| ^ = = à| 4 — ЫЕ = 
14 508 9.255 = 504 T 93) 353 354 25 as 
N 14 Corporation .......... „ . Е с 240,565 68, 052.285 
. Corporation ...... à тт те =, 18 18 „ 51, 49,565 | 9,294,771 
2 57 219 + 9,4 1005 9 9 31 zi 
Southend-on-SeaCorporation.... Mar. 20 2) = gs T = 
S ockport Corporation = = = 25 25 » 31, 39,550 | 6,766,031 
160! + 3,773 20 
Г d Corporation e 24) 135 | 113 | + 20 31 64,858 | 15,344,463 
nian ion Corporation 4 . . pril 150 181 — Sl = 43 4 „ 31 4,37 | 1,515,757 
2 — 45 |+ 194 |1185 1-95 
UDO uL iU „ 15] 728 771 31 38,768 | 7,412 881 
Warrtagton Corporation . = = = = 9 | 9 „ 51, 17,057 4.418.225 
— 212 + 895 |147 | 14-7 1 
| Corporation ........ „ 11| 2,076 | 2283 2 1 „ 311 — 115,773,74? 
Wolverhampton Corporation .... „ 10 751 | 797 -t lit 1,20, 20 „3141,90 | 8. 47 066 
— — ——— ru METUO EL CER 
ә Including steam trains {Апа 9! miles of interlacing track «Train mile d Per mile of singio track, 


A Half.yeo» s figures, Double 
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so that the total number of these connections will be 24 


Í 556 = 14 plates. 


24 
rings have been considered insufficient in number to act 
satisfactorily as equalising circuits, and во two additional 
equalising rings have been fitted and connected, as shown 
dotted in Fig. 2. [t will be seen that there are now five 
connections at intervals of seven plates, and then а gap of 
13 blank plates before the next connection, and this 
arrangement will repeat eight times round the commutator. 
If this is found to be the actual arrangement, it would 
point strongly to the fact that the trouble is due to 
mechanical causes, and the method of connecting the rings 
to the commutator plates should be altered 80 a3 to increase 
its flexibility.—Q. 


Gi slion No. 956,—In designing a centrai electric supply station with 
which it is proposed to combine a refuse destructor, what are the main 
items that have to be considered? What is the approximate cost 
of the destructor’ Fam under the impression that they cost во 
much per cell. What is this cell? Further, give reasons for and 
ашап combining destructors and electricity supply works. Can 
a central station outgrow the usefulness of a destructor ^ [f so, 
when is this point reached ! 


Best Answer to No. 956 (awarded 105. ). — Engineers 
generally are not agreed as to the advisability of combining 
dust destructors with electricity works. Nevertheless, a 
number of combined plants have been in satisfactory 
operation for some time past. Refuse must be disposed of 
somehow, and in the interests of public economy and 
health it must be got rid of as cheaply and cleanly as 
possible. The most sanitary method of dealing with 
refuse is to burn it, and, if the heat thereby generated is 
ethciently utilised for steam production, the clinker being 
soli as a by-product, this method is also the most 
economical. 

Theoretically there are а great many arguments that 
тау be advanced in favour of a combined works and 
destructor, but, unfortunately, there are а great many 
practical difficulties to contend with. In the first place, 
there is the question of choosing a site. The station must 
be as central as possible, so that transmission losses on the 
one hand and charges for carting refuse on the other may 
be a minimum. There must be a plentiful supply of water 
and convenient access to the railway or canal from which 
the coal supply is derived. The works, moreover, must 
not be situated ina residential district, or an intolerable 
nutsance will be created by the dust and lines of refuse- 
laden carts. 

The calorific value of the refuse is very difficult to 
ascertain in advance, owing to the practical impossibility 
of obtaining a fair average sample. Experience has shown, 
however, that in residential and manufacturing, as distinct 
from agricultural districts, the percentage of cinders, paper, 
and other combustible matter in the refuse is quite high 
enough to make it well worth burning. No station 
enyineer, of course, craves for fuel in the form of refuse, 
for he knows that the supply is uncertain, while the dust, 
smell, and mess have a prejudicial effect both upon his staff 
and upon the machinery under his care. When the refuse 
із, so to speak, thrust upon him, it should be done as 
indirectly as possible—that is to say, it should be burnt in a 
separate building, or an entirely separate part of the same 
building. The finances of the destructor should be kept 
distinct from those of the station, the steam supplied to the 
latter being metered and charged fur according to the 
quantity supplied. 

When designing a combined plant, ample accommodation 
must be allowed for increasing the number of coal-fired 
boilers from time to time as the load increases. At е outset 
it is probable that the destructor alone will supply sufficient 
steam to dea! with light loads, and in some cases it may 
also be able to handle the peak with the aid of a storage 
battery or with auxiliary coal firing. Most destructors are 
arranged so that coal may be burned with the refuse if 
necessary. As time goes on it will be found that the load 
increases much more rapidly than the supply of refuse. 
Coal.fired boilers have, therefore, to be gradually added 
until the steam furnished by the destructor is only a very 
small fract‘on of the total amount required. Hence it is 
essential when designing a plant to put the destructor at 


at intervals o Apparently the collector 
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some distance from the engine-room, and leave ample 
accommodation for coal-fired boilers close at hand. In a 
sense it is true that a station may outgrow the usefulness 
of a destructor, but as the essential function of a destructor 
is to dispose of refuse, it is always able to fulfil this useful 
purpose, and, therefore, to continue to justify its existence. 

The cells are the firebrick chambers in which the refuse 
is burnt. They are designed to work at a very high tem- 
perature in order that the gases discharged through the 
chimney may be entirely inoffensive. If the cells are 
large, the ashpit of each should be divided into several 
sections, arranged so that each section has its own forced 
draught, and may be charged and clinkered independently 
of the others. If the cells are small, it is convenient to 
set them side by side, discharging into a common combus- 
tion chamber. In any case the design must be such that 
the gases from a freshly-charged cell or section mingle with 
the pus gases from other sections in full blast. This 
ensures the complete destruction of all organic matter. 

The cost of a destructor depends upon the number of 
cells and upon their size. It is roughly proportional to the 
number of tons of refuso to be consumed per day. The 
cost per 10 tons of refuse per day varies from £500 for 
large destructors to £1,000 for small ones. "These prices 
are based on the assumption that the destructor is worked 
for 24 hours per day, a condition that must be complied with 
if reasonable economy is to be achieved. — DESTRUCTOR. 


Answer іо No. 926 (awarded 7s. Gd.).—The design 
of a central station combined with a dust destructor is an 
intricate question, in which all points for and against the 
combination should be carefully studied. Tho main items 
to be considered are: (a) actual saving to the municipality 
by making the combination; (^) selection of site; (гс) 
creating a nuisance; (d) storage for refuse; (^) size of 
destructor ; (f) arrangements for coal firing on destructor 
boilers ; (/ automatic or hand feed; (^) arrangements of 
boiler and destructor house. 

(а) Cost.—A comparative statement of capital and run- 
ning costs is not asked for, and will not be dealt with to 
any length. The capital cost of a combined station must 
be less than that of a separate destructor and central 
station. "The saving will be effected chiefly on boilers and 
buildings. The running costs will be less with a combined 
undertaking, chiefly due to the cconomic use of steam, 
centralisation of machinery and management. 

(^) Site.—For a combined station the site is even more 
difficult to choose than for a coal-fired station. When 
dealing with a coal station simply, there is no reason (with 
up-to-date plant) why it should not be erected! in the midst 
of a residential district, if the site should be suitable, 
near water and coal-carrying facilities- i e., alongside a 
railway, river, canal, or wharf. A central station equipped 
with turbines or high-speed reciprocating engines, if con- 
densing, will not cause any annoyance either with noise, 
vibration, smell, or smoke, and if decently designed by 
appearance. Foracombined dust destructor and electricity 
undertaking the site must be either in & manufacturing 
part of the district or in the open country. Although 
there is no smell and actually less smoke from refuse than 
coal, there are attendant nuisances—the inclined roadway, 
the frequent long string of carts waiting to be tipped, the 
numbers of dust-carts travelling to and from the destructor, 
the dust and grit blown from the yard where the clinker is 
treated, stored, and loaded up. ‘The site would have to be 
considerably larger for a combined undertaking. 

(с) Creating a INuisance.— As mentioned above, the chief 
nuisance likely to be caused by a destructor is dust blown 
out of the yard where the clinker is being treated or stored. 
This can be overcome by covering in the ground, or by 
suitable selection of a site where similar industries are 
being carried on. 

(d) Storage for Refuse on Tipping Platform.— In some 
articles on refuse destructors it has been mentioned that 
the cells should be large enough to burn a day's collection 
of refuse in 10 hours. This is а mistake, asthe cells must 
be 2:5 times the capacity of those worked for 24 hours. 
Apart from this reason and tbe waste of capital expendi- 
ture, there is another even more important factor, When 
a destructor commences hurning. a large number of heat 
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units given off are absorbed by the brickwork of the 
destructor, flues, ete. This brickwork is, in the majority 
of designs, very massive, and consequently has a large 
ишу of “latent heat," which will be given off waste- 
ully during the time the destructor is shut down. If a 
destruetor is installed for working the whole 24 hours 
through, the waste will only occur at a week-end after 
shutting down for cleaning. Dust-bin refuse is on an 
average 50 cubic feet to one ton. 


(e) Size of Destructor.—The amount of refuse per head 
per annum, as calculated from actual experience, is about 
Scwt. Taking a town of, say, 75,000 inhabitants, it will 
be necessary to build a battery of six cells of the Horsfall 
or similar type and six grates of about 22:5 square feet 
each of the Meldrum type. The whole destructor to be 
capable of 60 tons per 24 hours. 

(f) -Arrangements for Coal Firing on Destructor Boilers.— 
These arrangements must be carefully thought out in con- 
sultation with the boilermakers, so as to introduce the 
gases into the boiler at the correct and most efficient place. 
As the boilers will be steaming from gases of the destructor 
the major portion of the time, it is the best practice to use 
the destructor gases as economical as possible, even if the 
coal is burnt rather wastefully. 

(y) Automatic or Hand Feed.—This question requires con- 
sideration from many sides. If an entirely automatic 
feeder and charger is used, it prevents any pickings, such 
as bottles, iron, rags, etc. The revenue from the sale of 
pickings is in some cases considerable, but these pickings, 
especially rags, books, and papers, are often germ-laden, 
and help to spread disease in the locality, and should be 
destroyed. 

(h) Arrangements of Boiler and Destructor House, -The 
destructor should be in an entirely separate building from 
the boiler-house, partly from cleanliness, but chiefly not to 
interfere with future boiler extensions. 

The approximate cost to serve a town with a population 
of 75,000 inhabitants would be as follows: six-cell destructor, 
to destroy 60 tons per day of 24 hours (Horsfall type), 
£6,000 ; building for same, £1,300. These prices do not 
include the inclined roadway, flues, or chimney, as the 
electrical department would share the cost of the last- 
named. 

A destructor cell consists of a sloping grate, the back 
end of which slopes upward to a feeding or charging hole. 
Above the front of the grate is the flue outlet; this outlet 
is so arranged that the distilled and unconsumed gases from 
the back end, and unburnt refuse, must pass over the 
hottest part of the fire. At the lowest and front end of the 
grate is the clinkering door. Through this door the refuse, 
after being burnt into clinker, is drawn by means of rakes 
into skips. Under the grate is the ashpit, and beneath the 
back sloping portion is the main flue and blast ttue. The 
blast may be created either by steam nozzles or centri- 
fugal fans. 

There is no economic or financial reason for not combin- 
ing the two works. As previously pointed out, the capital 
cost of a combined undertaking must be less than that of 
two separate works. The running costs must be less with 
combined works, as the steam will be used most economically, 
the running and management costs being low. 

The chief reason against a combined scheme is the 
fluctuating steam pressure usually maintained by destructors. 
А bad charge of а cell of, say, condemned vegetables will 
temporarily put that cell out, with a corresponding fall of 
the steam pressure. This can be overcome by careful 
supervision and design. A further objection to a combined 
scheme is the unsightliness and dust of a destructor, but as 
engineers and committees are recognising that electricity 
works are commercial undertakings, and not playthings, 
this objection is nothing. 

A central station and a destructor will not be enlarged 
in the same ratio to each other or to the growth of a town. 
After а combined works have been established for a few 
years the station may be called upon to supply energy for 
trams. When this takes place, coal-fired boilers will have 
to be installed of the same power as the steam-consuming 
plant, but this does not affect the usefulness of a destructor, 
which still continues all 24 hours of the day to provide 
steam.—J. Н. S. 
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Answer to No. 956 (awarded Is. ). A great deal could 
be written in answer to this question, but 1 will brietly 
touch upon the different points raised. 

1. First, we have to consider the main items in the erec- 
tion of a destructor. The constitution of ashbin refuse 
varies a great deal according to district, but a representa- 
tive example for a partly manufacturing and residential 
neighbourhood is constituted as follows : breeze and 
cinders, weight per cent, 50; paper, straw, fibrous 
material, and vegetable refuse, 13; coal, 7; bones and 
offal, 6; rags, 4; coke, 5; ash, 12; dust and dirt, 20; 
bottles, 1; tins, 0°7; metals, 0:2; crockery, 0:6; broken 
glass, 0:5 ; and the quantity is generally from 4cwt. to 
7cwt. per head per annum. Then we have to consider the 
calorific value of the refuse to be disposcd of, and whether 
the quantity of refuse available would supply sufficient 
steam to generate the required amount of electricity for 
the wants of the community. 

2. Next we come to the cost of erection. It is difficult 
to give an accurate figure, owing to the published figures 
not always being given in the same form. At Leyton, for 
instance, the destructor, which will deal with 160 tons of 
refuse per day, cost about £7,000. In tbis amount the 
cost of boilers, buildings, chimney shaft, etc., is included. 
At Darwen the cost of the destructor was £6,700, and the 
one at Bristol cost £6,820. 

3. The word cell“ is simply a term used for a thermal 
chamber or furnace. The construction of a cell varies 
according to the type of destructor. Now, the Meldrum 
destructor consists of practically one long cell with a 
number of grates just separated from each other by dead 
plates, and are severally fed and clinkered through their 
own furnace mouths. By this means an approximately 
uniform temperature is maintained throughout. The ashpit 
is, however, divided into sections to localise the draught. 
Each section is closed airtight by a cast-iron plate, and 
there is an airtight door for the removal of fine ash. The 
refuse is shot from the tipping platform over the cells into 
а hopper, and from the hopper fed into the cells. А 
Meldrum destruetor of 90 square feet grate area, and con- 
suming 4010. to 45lb. of refuse per square foot of grate 
area per hour, will be adequate for a population of 50,000, 
yielding a total supply of refuse of 40 tons per day. The 
cost for such a destructor would be somewhere about £4,000. 

4. As to the advisability of erecting dust destructors in 
conjunction with electric lighting works, there is not much 
difference of opinion amongst electrical engineers, as the 
destructor generally turns out to be а continuous source of 
trouble, entailing a great deal of attention and raising the 
expectation of the councillors to a most ridiculous point. 
There is a total dissimilarity between the functions of the 
two undertakings, which go to make their successful com- 
bined working an impossibility. For whereas a destructor 
load is a constant factor for the whole year, yet the lighting 
station is not in such need of steam in the summer as the 
winter months. Also, we have the fact that a destructor 
should be looked upon as a source of expenditure, while a 
lighting station is expected to be a profit-making under- 
taking. So that, if the two are combined, it is generally to 
the detriment of the electric light works. However, from 
а working standpoint, and for providing а good method of 
utilising the steam generated, a lighting station built 
adjacent to a destructor is excellent. But it is not at all 
advisable to erect а destructor and depend solelv upon it 
for steam supply. For if a destructor is erected in con- 
junction with a lighting station, there must always be a 
grate provided to burn coal in case the supply of refuse 
should fall short, or to assist the refuse if of poor quality. 
In fact, at some stations there are coal fires burning the 
whole of the time in conjunction with the refuse to keep 
the steam up. On no account, however, should the accounts 
be worked collectively, for the steam should be metered and 
purchased from the destructor department, as at Stepney. 

5. That a central station might outgrow the usefulness 
of a destructor is not very evident. I have endeavoured to 
show that the primary object of a destructor is not to gene- 
rate steam, but to destroy refuse in an economical and 
possibly profitable manner. —E. А. P. 


[Other replies to Question No 956 will be given in our 
next iasue.—Ep. E. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


1f thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
character relating to centralstation working, tramway 
undertakings, construction. work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
hest solution of any question we offer fen shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
або one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
1^4) sent in is considered when marking the relativo values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may һе 
wnt at any time. 

QUESTIONS. 
965. What arrangements are used in a single-phase repulsion motor 
in order to makr it reversible in rotation, as in tho case of motors 


for driving lifts and cranes‘ Describe particularly the winding 
of the stator. — V. Broapnent. 


Mention a few of the quickest and most reliable methods of 
tinding faults of the following nature—r.y., a low resistance earth 
in one conductor of a two-wire system of which the conductors 
are of different sectional area; also for a short-circuit between 
two conductors of a three-core calle, the three conductors being 
tree from earth, —J. D. 
ANSWERS. 

Quel ion No, 0565, —In designing a centrai electric supply station with 
which it is proposed to combinea refuse destructor, what are the main 
items that have to be considered? What is the approximate cost 
of the destructor! I am under the impression that they cost so 
much per cell. What is this cell ^ Further, give reasons for and 
against combining destructors and electricity supply works. Can 
a central station ontgrow the usefulness of a destructor! If so, 
when is this point reached! 


Answer to No. 956 (awarded 5s.).—To answer in full the 
above question it would be necessary to have much more 
information regarding the proposed capacity of the elec- 
tricity station and the amount of refuse and quality of 
same that one could rely upon throughout the year. 

As regards the cost of such a destructor, it is difficult to 
give even approximate figures for this, as the outlay would 
necessarily depend on the cost of land, nature of founda- 
tions, height of chimney, and length of inclined roadway. 
It ig true that the outlay is to some extent in proportion 
to the number of cells, but even then it is not safe to form 
ones estimates in this way. A cell is merely a separate 
compartment for feeding and clinkering purposes, and is 
not always in itself a “unit,” there sometimes being two or 
more cells side by side combined in one „unit,“ each 
“unit” being independent of the others for the purpose of 
carrying out repairs, etc. From various figures which the 
writer has obtained, it would appear to be more correct to 
estimate the capital cost at so much per plant capacity of eme 
fon per 24 hours, this figure coming out at about £118. 

It is not stated whether the electricity station will have 
to depend entirely on the destructor for its power, but we 
will assume that the district is a small one of, say, 10,000 
inbabitants, and that it is intended to supply the whole 
of the lighting by means of the destructor working in 
conjunction with a storage battery, which will be charged 
in the daytime to help the engines at night on peak load. 
Taking an average figure of 5cwt. of house refuse per head 
per annum, this will give us 2,500 tons of refuse. With 
such a district the demand for electrical energy both for 
power and lighting purposes in a very short time would 
most probably reach an equivalent of 5,000 8-c.p. lamps, 
representing about 87 kw., assuming half the total number 
of lamps to be alight at one time. 

Turning next to the question of the power available from 
the refuse, it can safely be taken that 11b. of refuse will 
raise 14lb. of steam, so that it will be possible to generate 
53.5201. of steam per 24 hours. A destructor capable of 
burning one ton of refuse per hour would givc а maximum 


evaporation of 4, 800lb. of steam per hour, which would he 
more than sufficient to supply the engine full load during 
lighting hours and charging the battery in the daytime. 

It must not be thought that there is any great saving 
in burning refuse for steam - raising purposes instead of 
coal, as the cost of handling and stoking the necessary 
amount of refuse to raise the same proportion of steam as 
with coal, together with the extra interest and depreciation 
on the destructor, over that of the ordinary boilers, would, 
in nearly every case, bring tho cost up to what it would 
have been if good coal were used. Where, however, the 
refuse in any case has to he burnt, then the combination of 
the destructor with the electricity station for the purpose 
of utilising the steam is of great importance, not merely 
on the score of economy as regards raising of steam, but 
also supervision, cost of working, and cost of buildings, 
one chimney being utilised for the ordinary boilers and the 
destructor itself. 

The disadvantages of such a combination are that, if it 
is required to force the destructor for the sake of steam 
raising, then its efficient performance as a refuse destructor 
is impaired. Again, if the refuse is not fed in regularly 
and with sufficient regard to the nature of the load, tho 
steam pressure varies to such an extent that it is imposeiblo 
to turn it to practical account. 

In the case of a station with a storage battery supplying 
purely a lighting load, the advantages of a destructor are 
manifest, it being possible to do all the charging of the 
batteries in the daytime, the other boilers being banked 
up until the evening load comes on. In the case of a 
power load, even if the destructor were not capable of sup- 
plying the necessary steam, it could be worked in conjunc- 
tion with ordinary boilers. 

In the writers opinion it is hardly likely that the 
requirements of a central station would outgrow the use- 
fulness of a destructor, as it would appear that any growing 
demand for energy for lighting purposes would indicate an 
extension of the district, and with it the quantity of refuse 
available for the destructor. 

The cost of such a destructor of the capacity above 
mentioned would be about £3,000, including inclined road- 
way and chimney shaft 120ft. high, which works out at 
about £125 per plant capacity of one ton per 24 hours 
(the destructor being capable of burning 24 tons per 
24 hours). If the chimney shaft is included in the station 
contract, then this amount can be reduced by at least 
£750.—C. W. S. 


Question No. 9:57. —1n paralleling alternating-current generators driven 
hy steam-engines (one set is a duplicate of the other), the momen- 
tary cross current depends pees the amount the two E. M. F. waves 
are out of phase. The speed of the two engines in revolutions per 
minute may be the same, the voltage correct, and yet we may 
have a phase displacement due to the speed variation of tlie 
engine during the time of one revolution. How is this speed 
variation usually reckoned’ What values does it have. and is 
there any practical method of measuring it on a particular 
engine! 

Best Answer to No. 957 (awarded. s.). 1. Mule of 
Reckoning Speed Variation.—The speed variation of any 
engine, turbine, motor, or machine of any kind is reckoned 
in the following manner: Let Х = normal or mean speed 
of the engine, in revolutions per minute; N, = the 
maximum speed, in revolutions per minute, attained by 
the engine; N, = ће minimum speed, in revolutions per 
minute, reached; and К =the coefficient of speed variation. 
N, and N, will be what may be termed “instantaneous 
speeds." Then we bave 

N 
K is the quantity usually used, though sometimes a 
quantity called the ‘percentage speed variation is 
employed instead of K. The “percentage speed variation" 
is really equal to 
100 x K 2100 x ——?. 
1 


In our shall 
employ K. 

2. Values of the Coefheient of Speed Variation, — The 
values of the ‘coetticient of 'speed variation for different, 
engines ditler very widely indeed, depending, as it does, 


considerations hereafter, however, we 
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upon the number of cranks in the engine, their relative 
dispositions, the weight of the moving parts of the 
engine, and the load on the engine—that is, whether full, 
half, light, or other load. That the load on the engine is 
а determining factor of the value of К, has been actually 
proved by the writer in some experiments which he con- 
ducted some time ago on a two-crank (cranks 90deg. apart) 
superheater engine, when he found that K had a value of 
0:021 at full load and a value of 0:005 at light load ; this, 
at any rate, shows that the exact amount of load on the 
engine has an appreciable influence on the value of K. 
A certain value of K is always assumed and adopted by 
the engine designer, in order to enable him to calculate 
the permissible or required weight for flywheel and other 
rotating masses ; but it is found, more often than not, that 
the actual value determined by practical methods after the 


N, 


^Y, 
Fra. 1.—Showing Actual 8peed-Varlation Curve (Magnified) 
for Two-Crank Engine. 
construction of the engine is different from that assumed 
in the initial designing process. The following values of 
K may, however, be taken as being fairly representative of 
values generally : 
K-0:010 to 0:025 for ordinary electric lighting engines 


(steam), 
dynamos for small installations. 


= 0*0016 to 0°0040 for high-class engines in public light- 


ing and traction stations, thus allowing for very sudden 
and large alterations in the load. 

= 00040 to 0°0150 for turbines generally, the lower value 
being for the larger size of turbine. 


3. Practical Method of Determination of K.—The writer 
has had some experience in this kind of work, and has found 
that the best practical method of determining the value 
of K is to use some form of speed-variation tachometer, 
such as, for example, Hörn's tachometer, though the 
majority of instruments of this class work on the same 
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FIG. 2. -Chart Paper for Tachometer. 


principle—viz., the “governor principle.” Hörn’s tacho- 
meter—which is of Continental manufacture, the writer 
believes—consists of a governor (loaded by means of 
springs), which has a style or pen attached to it. For 
every speed of the governor—above a certain minimum 
limit—the style has a fixed position ; as the speed increases, 
the style is caused to move outwards over a paper ribbon 
attached to a drum, which revolves. The drum is con- 
nected through an intermediary friction coupling to the 
shaft of the governor, and is so arranged that the speed of 
it can be altered to suit the requirements of the case. 
Fig. 2 represents a piece of the paper ribbon, which is 
ruled out as shown. The speed of the tachometer 


mainly for driving continuous - current 
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corresponding to the 0 per cent. line is 480 r.p.m. 
With the instrument two two-stepped cone pulleys are 
provided, so as to offer fair facility in the arrangement 
of the diameters of the driving pulleys. The driving pulley 
on the crankshaft, or other shaft of the engine connected 
direct to the crankshaft, should be of such a diameter that 
the speed of the tachometer is 480 r.p.m. This matter, of 
course, can be easily settled. With regard to the driving 
band or belt, it is necessary to use something which has 
the following qualities : no appreciable thickness, reasonable 
strength, fair bearing surface, no tendency to stretch and 
thus produce slip. The actual taking of the curves will be 
fairly obvious, the only operation to be performed, when 
the tachometer is connected up to the engine, being the 
bringing of the ribbon drum into action —i.c.,, into motion. 
After the eurves have been taken, the speed variation сап 
readily be determined by finding the maximum, minimum, 
and mean speeds from the curves, and then applying the 
formula developed in 1. Besides the total maximum speed 
variation, the maximum positive and negative speed varia- 
tions can be obtained, the manner being evident from the 
first paragraph. (The values, N, N, and N, are all 
taken, in Fig. 1, from some common zero datum line.)— 
TECHNE. 


Answer to No. 957 (awarded 7s. 6d. ).—W hen alternators 
are running in parallel there is sometimes a large exchange 
of current between them, although they may be only work- 
ing on light load. The causes of this cross current may be: 
(1) a difference in the wave form of the alternators: (1) a 
pulsation during each revolution of the prime movers; 
(3) a difference in the E.M.F.’s of the machines. 

The first trouble is usually rare, and seldom occurs with 
machines of similar design. If, however, a smooth-core and 
a toothed-core machine are run in parallel, there is likely to 
be cross currents arising from the difference in the shape of 
the wave forms. 


A 
— — 
o 8 

Его. 1. 


The second trouble is the most serious, and the one with 
which we are concerned in this discussion. The E.M.F.'s of 
two alternators running in parallel under ideal conditions 
are represented by the vectors O A, O B in Fig. 1. Ií 
the prime mover of one, during a revolution, lags behind 
or gets ahead of the other, the two E.M.F.’s, instead of 
being superposed, swing apart, and are thus represented by 
Fig. 14. The difference of potential A В, represented by 
О C, acts through the impedance of the alternator in 
series, creating а cross current equal to О C divided by 
this ши This current, therefore, due to the induct- 


ance of the alternators, lags considerably behind the 
E.M F. producing it, and may be represented by O D. An 
A 
9 D 
8 
с 
Fic. 1a. 


examination of the position of this vector shows it to be 


well in phase with the vectors О A, О B. This cross 
current is, therefore, an energy current tending to pull the 
alternators into phase again. The value of this cross 
current will depend on the “coefficient of fluctuation” of 
the engine speed (or “cyclic irregularity ”), and by means 
of a properly proportioned flywheel may be reduced to 
small limits. 

In reckoning the “cyclic irregularity " with alternators, 
it is usual to specify that the instantaneous relation of the 
rotors of different machines shall never differ in their 
relative displacement by more than a certain percentage 
(say 1 per cent.) of that portion of the circumference 
occupied by a pair of poles (corresponding to 360 magnetic 
degrees, or one cycle). A little consideration will show 
that this is the only correct way in which to reckon the 
cyclic variation, as if we reckon this on the whole circum- 
ference and allow a certain percentage for a high-speed set, 
then if the same percentage be allowed for a slow-speed 
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NOTES. 

Wireless 'CTelegraphy.— The Colonial Merchant 
*hipping Conference held its seventh meeting on Monday, 
and was attended by delegates from Australia and New 
Zealand, including Hon. Sir W. J. Lyne and Hon. Sir 
Joseph Ward. Mr. Lloyd-George (President of the Board 
of Trade) presided. The proceedings were held in private, 
but from an official communication we find the following to 
be among the resolutions which were adopted: That the 
desirability of the provision on board ships carrying 
passengers of an apparatus for transmitting messages by 
means of wireless telegraphy should be taken into con- 
sideration by the Board of Trade and the Australian and 
New Zealand Governments.” ` 


Haulage of Metals in Factories.—Tests wero 
recently made at the Greenville yards of the Pennsylvania 
l:ailroad, New Jersey, with two methods of handling rail 
and scrap iron, etc. The old method was pitted against 
the use of the lifting magnet, with a view to determining 
the difference between the old way and the new way. Six 
men were put to work unloading one car of wheels, while 
the magnet, which was attended by four men, went to work 
on a load of exact size, material, and weight. The magnet 
loaded and unloaded its car in one hour, while the six men 
laboured manfully at extra pressure for а half day and 
were just through. As a result of these tests, it is stated 
that other magnets have now been ordered, and will soon 
take their place in the freight yards. 


Electro-Harmonic Society.—The following is the 
text of a cablegram dispatched by this society to New 
York on Friday last, and which was read out by the 
chairman, Major O’Meara, at the smoking concert on Friday 
evening. The message was addressed to Dr. Raymond, 
29, West Thirty-ninth-street, New York, and read : “While 
holding the last concert of their twenty-first season this 
F riday evening, the 470 members and friends of the 
Electro-Harmonie Society of London, under the chairman- 
ship of Major O'Meara, the newly-appointed engineer-in- 
chief of the General Post Office, send cordial greetings to 
those attending the informal smoker arranged for the same 
evening in connection with the formal inauguration of the 
United Engineering Building. Floreat. May the fumes of 
our tobacco be wafted west and commingle with yours on 
this auspicious occasion." 


Smoke Prevention.—The Coal Smoke Abatement 
Society held its annual meeting on Monday, passed the 
usual resolutions, rebuked that incomprehensively inert 
body "—the Local Government Board—for not fulfilling 
its duties in regard to the smoke question, and reiterated 
its determination “to stop one of the most horrible, 
most wasteful, most fatal, and most unnecessary nuisances 
they had in London.” The most interesting part of the 
proceedings, as it is the most important part of the society's 
work, was the reference to the stokers’ classes. Sir Wm. 
l:ichmond, from the chair, announced that the society had 
already spent £25 for lectures to stokers on stoking, but 
with their limited funds it would be impossible to secure 
additional courses of instruction unless their number of 
annual subscribers was increased. Dr. Н. A. Des Vœux 
said the average attendance at the stokers classes was 
estimated to be from 15 to 20, but was actually over 90. 
The London County Council Education Committee had 
refused to start these classes in other parts of London. 


Johannesburg.—There is no reason to doubt the fact 
that the new clectric power station in Johannesburg is 
passing through troublesome times. The reports in the 


local papers make this clear, and give semi - technical 
explanations which are not reassuring. Thus from a 
telegram, dated March 28, in the Diamond Fields Advertiser 
we gather that “а serious explosion occurred at the electric 
power station to-night about half-past six o'clock, as a result 
of which two men were injured, and the generating plant 
was damaged to such an extent that it is probable that the 
city will be without сагв, and practically without electric 
light, for at least two or three days, and probably a week. 
The cause of the explosion is not known. Both men were 
seriously but not dangerously injured. The roof of the 
boiler-house was practically blown off, and the engine 
therein broken to pieces. All the gas-engines are now 
unworkable, and the only engine generating electricity is 
an old steam-engine which was condemned when the gas- 
engines were put in. The trams are, of course, at a stand- 
still in all parts of the city and suburbs, and many shops 
are lit by candles and lamps.” Allowing for the usual 
exaggeration of the untechnical report, this news is not 
reassuring. There have been many previous reports of 
interruptions in the tramway service due to want of power. 
Leaving the details of the breakdowns to one side, it seems 
a pity that a gas-power plant of such magnitude with large 
units should have been adopted. 

Sir William Preece in America.—Sir W. Н. Preece 
is once more in the United States, after an absence from 
that country of over 10 years, and, needless to say, is 
receiving a warm welcome from his numerous friends there. 
With characteristic energy, he is devoting himself to a 
study of the technical and industrial situation in the States, 
where he must be impressed with the great advances that 
have been made within the past decade. He has already 
visited in New York the waterside stations of the New 
York Edison Company, the power-house of the Inter- 
borough Company, the telegraph companies, the New York 
Times, the Engineers’ Club, the system of the New York 
Telephone Company, and the opening of the Carnegie 
Institute in Pittsburg. Last week he participated as the 
official representative of the Institution of Electrical Engi- 
neers of Great Britain in the dedication of the Engineering 
Societies’ Building, and presided at one of the meeting: of 
the American Institute of Electrical Engineers. He also 
took part in the Peace Congress. The Electrical World 
of New York says that Sir William is investigating the 
subject of reinforced concrete in connection with the great 
new Post Office buildings to be erected at St. Martin’s-le- 
Grand, London, where the Government has some eight 
acres now available; and he is visiting some of the notable 
struetures in New York of that character. Sir William 
will return home before the end of the month, but hopes 
to make a trip out again in August. 

Tramway Fatalities.—If there stil remains any 
doubt as to the safety of electric tramcars in this 
country, we would advise a comparison between the 
number of fatalities that occur in this country and in 
America. A writer in one of our American contemporarres 
has gathered some useful figures on this matter. These 
show that in Greater New York last year the total number 
of persons killed by the street cars was 227 ; in London in 
1903, the last year of which he has record, the number 
was 10; in Los Angeles in 1906 the deaths thus caused 
were 75; while in Liverpool, where the tram traffic 
was heavier than in Los Angeles by nearly one-fifth, the 
number killed was 4. These statistics, the writer 
assures us, are no more than typical, and while we can 
congratulate ourselves on the way in which we come out of 
the comparison, we agree that the figures relating to the 
States are somewhat disquieting. The recommendations 
for the greater protection of life which the writer lays 
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down are two, and, strange to say, it is English practice 
that is specially commended. One of the devices recom- 
mended is an unpatented and simple fender, used in Liver: 
pool, to box in the wheels. It consists of boards about 
10in. high, coming close to the ground and shaped like a 
‘long snow-plough in front and behind. The points are 
rounded and covered with rubber hose to act as а cushion. 
The whole is supported from the axle boxes, so as to keep 
a fixed height above the pavement. The second device is 
the magnetic brake. 

Specialisation in Education. — Sir Alexander 
Kennedy, in distributing certificates to the students of the 
Crystal Palace School of Practical Engineering last week, 
made some pertinent remarks on the subject of specialisa- 
tion. He said that there was a great temptation to young 
men starting on an engineering career to make up their 
mind that there was one particular department of engineer- 
ing in which they were definitely interested, and they did 
not care about any other part. If there was one thing 
that was fatal to the probability of success of an engineer 
in practical work, it was the idea that he should specialise 
when he was very young. This was an American idea, 
and the justification for it was that every engineering 
department was so big that a man had better devote the 
whole of his life to the study of one particular branch of 
it, and then he might get to know that thoroughly. There 
might be something in that argument, but nearly all the 
men who were best known in the engineering profession 
were not working at the particular branch at which they 
started. "The student who devoted himself to one branch 
would in a few years become antiquated because something 
new was always coming to the front. There would be a 
time when wireless telegraphy would be as common as the 
domestic telephone, and he advised students not to narrow 
their ideas to one particular branch. The British engineer 
owed his success to the fact that he did everything that 
came to his hand, whether it was his particular branch or 
not, and there could be no doubt that the best way was to 
become a thoroughly all-round man. 


Electricity for Swing Bridges.—Two papers 
dealing with swing bridges were read before the Institution 
of Civil Engineers on the 16th inst., one of which, by 
Mr. P. Allan on The Pyrmont Bridge, Sydney, N.S.W.,” 
is of special interest, inasmuch as electrical motive power 
is used for working the swing span, also for roadway gates 
and lighting, the whole being operated by one man from 
a conning tower on the centre of the swing span. The 
electrical equipment for operating the swing span consists 
of two 50-h.p. motors, located on a machinery platform 
within the drum, and driving a main horizontal shaft 
connected by vertical shafts and bevel gearing to the rack 
at the top of the pier. The motors have a guaranteed 
starting effort of 5,5841Ь. at 3143in. radius from the 
centre of the armature shaft; also an armature speed 
of 509 r.p.m. Mr. Allan gives results of exhaustive 
tests made of the power and cost for opening the 
span. The quickest opening was 30 seconds, costing 
0:5574., while the most economical run took 55 seconds, 
costing 0:192d., with a maximum effort of 48 h.p. He also 
presents tables showing the cost and speed of lifting the 
ends of the span and working the gates, and gives a full 
description of the working, together with details of the 
design of the controlling brake and the latch and catch for 
securing the span. The motor gear and solenoid brakes 
for the gates are also described, with an account of the 
difficulty experienced before obtaining satisfactory results. 
Current is supplied by the Railway Commissioners at 1d. 
per Board of Trade unit. During the four years 1902-1906 
the swing was opened 24,610 times, the cost of the current 


being £83. 6s. 5d. The total cost of the work was 
£112,500. The bridge was begun in 1899, and opened in 
1902. 


The Post Office and Municipal Tramways.— 


The deputation which, as we announced last week, was 
appointed at a conference of municipal tramway authorities 
to wait upon the Postmaster-General to make representa- 
tions against the proposal of the Post Office authorities for 
power to attach telegraph wires to the posts of standards 


erected in connection with the tramways authorised 
by the Bills now before Parliament carried out their 
instructions on Monday. We gather from an official 
communication relating to the proceedings (which were 
private) that the municipalities considered that such far- 
reaching proposals should not have been presented to them 
late in the session, but should have been submitted to them 
before being presented to Parliament. Tramway autho- 
rities were generally of opinion that the guard wires, 
which they were compelled to erect where there was danger 
of telegraph and telephone wires falling or being blown 
over a trolley line, added to the public danger rather than 
diminished it, and they thought the time had arrived when 
the question should be considered whether the public was 
amply protected from accident from the cause mentioned, 
and whether it was just that tramway authorities should 
be compelled to pay the whole cost of providing this pro- 
tection. They suggested, however, that any legislation 
dealing with the subject ought to be by way of public Bill, 
general in its character, rather than by private Bill dealing 
with localities. Mr. Sydney Buxton, in reply, stated that 
his department would consider the points raised by the 
deputation, and he promised to arrange for a further con- 
ference with a view to coming to an amicable arrangement 
with the representatives of the municipalities. 


Manufacturers and Shipping “Rings.” — Although 
the Royal Commission which is now sitting to inquire into 
the operation of shipping rings and into the system of 
deferred rebates does not concern us directly, the question 
is of sufficient importance to electrical manufacturers to 
warrant their close attention. This is more so the case 
with those manufacturers who have to ship their goods to 
foreign markets served by steamers belonging to the com- 
bine. That the system of “rings” and rebates has an 
injurious effect upon such businesses was conclusively 
shown by Mr. C. P. Smith, manager to Messrs. Fraser and 
Chalmers, Limited, Erith, in his evidence before the com- 
mission. He held that the object of these “rings” and 
rebates was avowedly on the part of the shipowners to 
maintain freight rates at a fictitiously high level, and 
thought he could prove that one of the results in the South 
African market, the West African market, and the 
Australian market was that shippers from the United 
Kingdom were compelled to pay a higher rate of freight 
than those from the United States. The interests of the 
manufacturers were to get as cheap a rate of freight as 
possible commensurate with as regular a service as could 
be obtained, and for this purpose anything in the nature of 
a freight war or a freight rate which would not pay a ship- 
owner would be as much against the manufacturer as it 
could be against the merchant. At the time of the last 
freight war in the South African market the witness’s com- 
pany contracted with an opposition line at a rate of freight 
which they were distinctly informed by the owner of that 
line was a payable rate of freight to him, and the result 
during the three years’ working of that contract was a very 
large saving to his company. Mr. Smith thought it would 
be advisable to insert a stipulation in the mail contracts- 
that steamers should not adopt a system of rebates, and. 
should not belong to any combination. 


— 0 — 


West Ham and the LM.E.A.—The Electricity and 
Tramways Committee of the West Ham Borough Council 
have been so often singled out for their wise and generous 
handling of questions affecting the welfare of their under- 
taking, that their recent lapse into insularity is as striking 
48 it is unaccountable. Invited by the Incorporated 
Munieipal Electrical Association to appoint representatives 
to attend the fourth annual conference, to be held in 
Sheffield from June 24 to 29, they recommend their Council 
not to appoint representatives to attend this conference. 
We think it a great pity that a municipal body having the 
control of such an important undertaking as that at West 
Наш should have come to such a decision, which, perhaps, 
it is not too much to hope is not irrevocable. It surely 
cannot be for want of appreciation of the very close and 
valuable relation of the 1.M.E.A. to municipal tramway 
and electricity undertakings that the committee decline to 
be represented at the forthcoming conference, for that fact 
has been recognised by the Board of Trade as well as by 
the profession in general. The direct benefits ensuing 
trom a joint consideration and discussion by trained and 
experienced men of the technical and financial problems 
that are common to all, and that occur daily in their prac- 
tice, are so obvious that it would be supererogatory 
to enumerate them. But apart from the direct benefits, 
there is an advantage in the delegates coming into personal 
contact with one another and comparing notes, for it is 
inconceivable that this should not in some way influence 
their operations. As no reasons are given by the com- 
mittee for their decision, we can only conclude that it is 
the result of a desire to save expense, or a belief that 
West Ham has nothing to learn from anyone else. We 
would like to think that neither of these reasons are true, 
because one signifies a mistaken idea of economy, while 
the other will eventually lead to a rude awakening. But 
there is no evidence to the contrary. 


The Hermite Electrolytio Process at Poplar. 
The electrolytic apparatus which was installed at Poplar in 
February, 1906, under the direction of Dr. F. W. Alexander, 
the medical otlicer of health of that borough, for the 
production of disinfecting fluid has now been in operation 
for over a year, and the balance-sheet has just come to 
band. The initial outlay for plant, fittings, and structure 
of buildings amounted to £583. The expenditure involved 
in the manufacture of the fluid amounted to £597. In 
comparing the expenditure of the year 1906 with that of 
1905 it is seen that there has been a saving of £265, and if 
the sum of £30 paid to the electricity department as rent 
and supervision be not taken into account, there has been 
brought about a saving of nearly £300, and this amount 
does not include any charge for the quantity furnished to 
the Guardians as the fluid has been supplied to them gratis. 
During twelve months some 17,000 gallons of fluid have 
been manufactured of a strength between 4:0 grm. and 
4:5 grm. of available chlorine per litre—1,000. "There 
have been required 2,543 units of electrical energy at 14d. 
per unit, four tons of salt have been used at 24s. per ton, 
and two tons of chloride of magnesium at £3. 17s. 6d. per 
ton, caustic soda costing £4. 0з. 8d., water, together with 
that used for washing out the electrolysers and for other 
purposes, £2. 15s. 8d., including meter rent. Dr. Alexander 
considers “that the step initiated has proved itself over- 
whelmingly satisfactory from every point of view, 
particularly that of the public health of the district, 
during the period for which the plant has been at work,” 
and the statement made when the introduction of this 
enterprise was suggested, that the health of the borough 
would suffer if such a disinfectant were introduced, has 
vertainly not proved true, for the annual notification rate 
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per 1,000 living in the borough was 6'2 against that of 
7:5 for London for the year 1906, the death-rate of the 
borough of Poplar being 17:5 per 1,000 living. It may be 
added that the fluid prepared in October, 1906, by the 
improved method has remained constant in strength as 
regards available chlorine up to March, 1907. 


Municipal Accounts.— When the municipal corpora- 
tions themselves cry out for reform in the manner of 
keeping and auditing of their accounts it may be argued 
with a good deal of justice that there is an emphatic reason 
for hastening some of the reforms in the direction 
demanded not only by the municipalities, but also by their 
critics. Mr. J. S. Harmood-Banner, M.P., in moving the 
adoption of the report at the annual meeting of the Asso- 
ciation of Municipal Corporations, held last week, made 
the question of the audit of municipal accounts the basis 
for his remarks, and said it was to be regretted that no 
action had been taken by any Government to deal with 
the recommendations of the Joint Committee of the 
Lords and Commons in reference to municipal audit in 
1904, the principal recommendation being the appoint- 
ment of professional auditors from the established associa- 
tions of accountants in place of the elective auditors. He 
believed that unless the association used their influence 
further than by recording the resolution which was passed 
in December, 1904, they would find themselves under the 
heel of the Local Government Board. Mr. Harmood- 
Banner said they had every desire to recognise the 
ability and integrity of the permanent officials of the 
Local Government Board, yet they still had it in their 
minds that those officials were apt to look upon matters in 
a rather stereotyped manner, and as they had no commercial 
experience, they were inclined to take hard-and-fast lines, 
which in these days of municipal trading were quite con- 
trary to the ease and facility with which the municipalities 
wished to conduct their business. He feared that the 
question of the independent audit was not receiving the 
consideration its importance deserved, and municipalities 
were looking forward with some anxiety to the results of 
Mr. Runciman’s Committee on Municipal Accounts in the 
fear that there would be further interference on the part 
of the Local Government Board in the matter of the 
audit, but they also looked to Mr. Runciman’s com- 
mittee to give them some systems of accounts which would 
be plain and intelligible to the community, and which would 
show the real position of the municipalities. He believed 
that the municipalities were considerably richer than was 
generally supposed, and that they were more solvent than 
the public believed, and that a proper form of accounts 
would show that. 


The Dundee Railway Disaster.—The report just 
issued by Major Pringle, the Board of Trade inspector who 
condueted the inquiry into the Christmas railway disaster 
at Elliot Junction on the Dundee and Arbroath Joint 
Railway, shows that one of the contributory causes to the 
accident may be ascribed to the failure of the human 
element. This cause brings the Dundee disaster on a 
parallel with many electric tramway accidents that have 
occurred in this country, and it confirms our belief that in 
the criticisms that follow accidents to tramcars and railway 
trains the human equation is not borne in mind in due 
proportion. Major Pringle finds that contributory causes to 
the collision in Dundee were the general lack of initiative 
and intelligence displayed by the traffic staff of the joint line 
in dealing with exceptional circumstances. Dealing with 
the proposals that have been made for the prevention of 
accidents of the same nature in the future, Major Pringle 
believes that the provision of mechanical or other auto- 
mutic devices is likely to afford a larger increase of safety 
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than adding to the personnel on the footplate of an engine. | to each district from the main power station. It is also 


On underground railways and tube lines in London, devices 
of this description for automatically controlling trains are 
fitted аб all running signals. "Whenever a train passes one 
of these signals in the danger position, the continuous 
brake is automatically applied, and the train is brought 
to a stand. This arrangement has been found to be 
reliable on such roads at speeds as high as 30 to 35 miles 
an hour. No doubt modifications of this device would be 
necessary on lines where express speeds are common. As 
to preventing the possibility of a total breakdown of 
block working and means of communication, Major Pringle 
says that an increase in the number of poles and a 
consequent shortening of the wire spans would appear to 
be a better remedy for aerial lines in exposed situations. 
But, he adds, complete immunity from the possible 
effects of а blizzard will only be obtained by placing the 
wires under cover or underground. There are, however, 
obvious disadvantages to this system, unless it is com- 
bined with cabling. Faults, short-circuiting, etc., will be 
of more frequent occurrence, and these defects will be far 
more difficult to locate and deal with than in the case of 
aerial lines. Such defects, too, are elements of danger in the 
case of railway wires. Не thinks it is only in exceptional 
circumstances that the expense of cabling such wires will 
be justified. 

Power from Sanitary Drainage Plant. — The 
Electrical World of New York states that plans are now 
under way whereby the city of Chicago will utilise for 
electric street-lighting the power generated at the new 
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water-power plant which is being built on the Chicago 
sanitary drainage canal near Lockport, Il. The city of 
Chicago is to purchase electricity from the trustees of the 
sanitary district at the rate of 34. per unit for about 
4,015 hours per year, the length of day varying from 84 to 
14 hours. From a sub-station at Western-avenue and the 
drainage canal, 12,000-volt three-phase lines will be con- 
nected to four different electric light stations where steam- 
driven apparatus is at present used. The map shows the 
relative location of these stations in the city of Chicago. 
The general plan is to install synchronous motors to drive 
direct-current arc dynamos in stations from which direct- 
current arc circuits are at present supplied. An interesting 
development in connection with the enlargement of the 
street-lighting system of Chicago is the installation of 
numerous small transformer stations, from which street- 
lighting circuits are operated. The general plan is to run 
out a 6,000-volt constant-potential feeder to a small 
transformer station to supply a bank of constant-current 
arc-cireuit transformers which serve all of the arc lamps in 
the vicinity of the sub-station. The object of this plan of 
distribution is to save both the number and the length of 
the circuits which connect to the main power plant. As 
an entire transformer station is supplied from a single 
feeder, there is a great saving in cable, as it would other- 
wise be necessary to run a complete individual arc circuit 


much easier to locate troubles on short arc circuits than on 
the abnormally long ones which were common before this 
scheme of distribution was begun. 

Our Foreign Trade. The Board of Trade figures 
relating to our imports and exports for March are of 
such immense proportions, that they cannot at first fail 
to arouse satisfaction. The expansion which has been so 
steadily maintained for about two years was even more 
pronounced in March. Our imports for that month of 
telegraph cables and electrical apparatus are valued at 
£110,488, an increase of £10,771 compared with 1906. 
For the three months the aggregate value of imported 
telegraph cables and electrieal apparatus is returned at 
£324,805. The imports of wire, including telegraph and 
telephone wire, increased last month both as regards 
quantity and value, the amount being 6,141 tons, valued 
at £67,958. There is also an increase in the aggregate 
value of imported wire for the three months, the total 
amount being £169,490, as against £165,838 last year. 
There was, however, a diminution of 300 tons in the 
aggregate quantity imported, the weight being 16,126 tons. 
In the case of electrical machinery of all kinds, 657 tons, 
valued at £63,619, was imported in March, compared with 
668 tons, valued at £47,473, in March, 1906. The aggregate 
quantity and value of these imports both show a decrease 
for the three months, the figures being: for 1907, 1,726 
tons, valued at £144,193; 1906, 2,017 tons, valued at 
£165,013. Turning to exports, we find on examination 
that electrical goods alone shares with furniture the 
dubitable honour of showing a decrease in the section of 
manufactured articles. Our exports of manufactured elec- 
trical machinery amounted in March to 1,018 tons, valued 
at £71,082, compared with 1,061 tons, valued at £76,497, in 
March, 1906. The returns for the three months, however, 
do not work out so bad, the exports amounting in 
quantity to 2,957 tons, and in value to £205,613. The 
exports of wire, including telegraph and telephone wire, 
maintained last month the increase which set in some time 
ago, the figures for March being 4,165 tons in quantity and 
£79,100 in value; for the three months the figures were 
12,270 tons, valued at £223,697. In the Board of Trade 
summary of exports the value of telegraph cable and elec- 
trical apparatus last month is returned at £183,807, an 
increase of £8,501 compared with the corresponding period 
of the previous year. For the three months the aggregate 
value of these imported commodities is returned at £515,737, 
a decrease of £208,998. In the foreign and Colonial section 
the exports of electrical goods amounted in value to £7,803, 
and for the three months to £33,000. Though the returns 
as to our past month’s trading cannot, on the whole, be 
considered unfavourable, we fear that the public are apt to 
overestimate the reliability of these and similar statistics 
as an index to the trading prosperity or otherwise of this 
country, and to draw such conclusions as fit with their pre- 
conceived political notions. Apart from this, we regret 
that the Board of Trade officials should continue to lump 
electrical goods together, or include such goods with others 
that are not electrical in the returns. This practice renders 
it altogether impossible to ascertain even an approximate 
estimate of the imports and exports of electrical goods and 
machinery, and we think it time that energetic steps were 
taken to bring before the Board of Trade the necessity for 
a further classification of electrical goods in their returns. 


Aluminium.—The inordinately high prices that have 
prevailed in the copper market for some considerable time, 
to say nothing of the fluctuating supply of that commodity, 
is a cause of great concern to electrical engineers, to whom 
copper is one of the most important of the raw materials 
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required. Little wonder, then, that the possibility of sub- 
stituting another metal in many of the cases where copper 
is now used for electrical purposes should be engaging close 
attention. As was shown in the report of the British 
Aluminium Company, Limited, which we discussed in these 
columns some little time ago, the use of aluminium for 
electrical purposes, though not so great in this country as 
in America, where aluminium cables have been adopted for 
long distauce transmission, is steadily increasing, and if the 
present high price of copper is maintained, there seems but 
little doubt that aluminium will have to be tried. We are 
pleased, therefore, that attention is being devoted to the 
question of an adequate supply of aluminium to meet 
present demands and in anticipation of future requirements. 
The British Aluminium Company are completing works in 
Norway, in addition to extending their main works at the 
Falls of Foyer in Inverness-shire. The Aluminium Cor- 
poration, Limited, à company now in course of formation, 
propose to establish works in North Wales, and turn to 
account the water power which exists in that mountainous 
district. The area from which this water power is to be 
derived certainly seems favourable for the enterprise. It 
consists (1) of the freehold of Lake Eigiau, а natural reser- 
voir about 86 acres in extent, situated near Conway, at an 
elevation of 1,219ft., and (2) of about 1,500 acres in addi- 
tion in the vicinity, including lake and river areas. "The 
water power arrangements are admirably adapted to the 
requirements of the company in that they permit of the 
establishment of works covering all the process of manu- 
facture on the company's own freehold site, and also 
atford valuable shipping facilities. The company has also, 
it is stated, entered into a contract with the .North 
Wales Power and Traction Company, Limited, to take 
electrical power from the Snowdon power station to the 
extent of 800 h.p. for a period of five years, and it is 
proposed to erect subsidiary works near the transmission 
lines of that company. The engineers of the company 
advise that when the works are completed 6,000 h.p. will 
be available, and that it will be possible to considerably 
augment that amount of power by a comparatively small 
expenditure, the cost per horse-power thereby being 
materially reduced. A joint tender has been received for 
the hydraulic, electrical, and other works from Messrs. 
Bruce Peebles and Co., Limited, and Messrs. Bott and 
Stennett, Limited, for the sum of £175,854. So far as the 
completion of the works is concerned, it is announced that, 
with а view to commencing the output of aluminium at 
an early date, a condition has been inserted in the tender 
for the Snowdon subsidiary works that they may be ready 
within eight months from the signing of the contract. An 
undertaking to complete within 12 months is also contained 
in the tender for the Conway electrical works, so that they 
mav then be operated with the water power to be obtained 
from the natural storage in the lakes acquired by the 
company For the completion of all the hydraulie works 
which will be necessary for the development of the full 
power of the installation a year longer will be allowed. 
The price tendered for the hydro-electric works, the 
proposed expenditure on aluminium works, the cost of the 
freehold properties, and the fees of supervisory engineers 
will, it is stated, absorb £244,000. It is interesting to 
note what an effect the cheap motive power provided by 
electricity has had upon the price of aluminium, which 
within 20 years has come down from £2,000 to £200 per 
ton, while the new company in their prospectus talk of 
bringing down the latter figure considerably. 


Flexibles and Rubber.—Prof. Alfred Schwartz read 
an interesting paper on “Flexibles: with Notes of the 
Testing of Rubber,” before the Institution of Electrical 
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Engineers on the 18th inst. This is probably the first time 
that flexibles have been treated separately as a paper. 
But no excuse need be made for this especial treatment, 
since, if the truth were known, it would be seen that a 
large proportion of electrical fires is due to the abuse of 
flexibles. Additional interest centres round the paper from 
the publication of the revised edition of the Institution 
Standing Committee’s wiring rules, and, in fact, Prof. 
Schwartz's investigations, some of which were embodied in 
the paper, formed the basis of the recommendations of the 
committee. The paper dealt with the subject from the 
point of view of the manufacturer, the consultant, and the 
wiring contractor. It showed that the deterioration going 
on in flexibles was an index to the deterioration going on 
in larger cables. The most important part of the paper 
was the section dealing with the insulation of flexibles 
and the behaviour of rubber. The author indicated some 
of the defects developed in rubber under the influence of 
high temperatures in lampholders, chief of which are 
(1) loss of strength or cohesion ; (2) hardening with brittle- 
ness; (3) stickiness and darkening in colour. He pre- 
sented particulars of tests as to the effect of high tempera- 
ture on pure and vulcanised rubber, and on the question 
as to which of the two classes gives the best results in high 
temperature he favoured the view that раге rubber is best 
suited, since it does not soften and melt, and it is absorbed 
by the cotton surrounding it, whereas in the case of 
vulcanised rubber it becomes hard and friable, and 
disintegrates in bending. This view was supported by 
other speakers at the meeting. Mr. C. P. Sparks, who 
thanked Prof. Senwartz on behalf of the Wiring Rules 
Committee for his co-operation with the committee, and 
compared the methods of testing emploved in England and 
abroad, expressed his preference for pure rubber flexible. 
He admitted that a more exact flexible could be got 
from vulcanised rubber, but the durability of pure 
rubber flexible, owing to the absence of sulphur, was a 
great advantage. Ho said the new wiring rules drew 
attention to the desirability of using pure rubber flexibles 
with pendants that were bent a large number of times. 
The wiring with sub-circuits minimised the risk of bad 
flexibles, and would also help to keep down the capital 
cost in the wiring of big buildings. Mr. Sparks was 
interested in the author’s hysteresis tests on rubber, and 
said that we were now dealing with an entirely different 
article to that of the pioneering days. The reason, he 
thought, we could not buy the same class of cable as we 
did in the days of old was due to the inferiority of the 
raw materials, and he pleaded for more reliable tests on 
rubber, not only in the interest of the buyer but also in the 
interest of the cablemaker. One of the speakers, who 
took up the fire office point of view, said that the greater 
mechanical strength of V.I.R. and its ability to resist 
moisture gave it an advantage, but the evidence seemed 
to be in favour of pure rubber. He agreed with Mr. 
Lester Taylor that the latter was the best for pendant lamps. 
But, he added, we were entirely in the hands of the cable- 
makers, and our only remedy was for us to deal with 
those manufacturers who had a reputation to sustain. 
Mr. O'Gorman said two facts stood out as a net result of 
the paper—viz., that V.I R. was bad and ought to be 
avoided in all cases, and that low-current arcs occurred 
more frequently with vulcanised than with pure rubber. 
We were still without a satisfactory test for flexible, 
and he said that a 2,000-volt test proved nothing when we 


were working with pressures up to 8,000 to 9,000 volts. 
The author had given him credit for the “gymp” flexible 
mentioned in the paper. This was made 19 the British 
Insulated Wire Company. He had tried it considerably in 
practice and found it to work very well, 
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RELAYS FOR THE CONTROL OF HIGH-TENSION 
SWITCHGEAR. 
BY CHARLES C. GARRARD, PH.D. 


1. Iniroduction.—Best practice in the control of the 
automatic switchgear on high-tension systems has become 
standardised as follows: As circuit-breaking apparatus the 
totally-enclosed oil-break switch is used. If this be auto- 
matic in action, in but few cases can it be controlled by a 
simple solenoid with an instantaneous release. In by far 
the large majority of cases a relay is used for controlling 
the circuit breaker. When the circuit controlled feeds bus 
bars, a reverse power relay must be installed. If the circuit 
takes current away from ’bus bars, inverse time-element 
maximum-current relays are necessary. These latter must 
be capable of adjustment both as regards time element and 
operating current. The reverse power relay should also 
have a certain time element. The object of this article is 
to discuss several points which have shown themselves to 
be of importance in a somewhat extensive experience with 
such apparatus. 

2. Maximum Inverse Time-Limit Relays.—The objects 
aimed at in installing these relays are two-fold: (а) To be 
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able to set the circuit-breaking apparatus at such a value 
that it will protect the circuit from damage due to heating 
or overload, and yet prevent the circuit being opened by 
every momentary rush of current inseparable from the 
operation of most systems. (b) To provide means of timing 
circuit breakers so that only that one nearest the scene of 
the electrical disturbance will be operated, and so to keep 
the effects of such disturbance within the narrowest possible 
radius. There is no need to discuss (a) as this has already 
been adequately treated elsewhere. Paragraph (b) must, 
however, receive some attention, and it is desired here to 
point out: (c) The facts which the designer and purchaser of 
the gear must bear in mind when designing or specifying 
the lay-out of a switching scheme. (d) The guarantees 
which the manufacturer of the relays must give in order 
to ensure the proper action of the system under practical 
conditions. 

Considering (c), let us examine diagram of connections in 
Fig. 1, which shows the lay-out of an important modern 
two-phase Continental plant. It will be seen that there are 
three maximum time relays in series—viz. : (1) primary of 
transformer relay: (2) secondary of transformer relay; 
(3) feeder and synchronous motor relays. The principle (b) 


enunciated above demands that it must be possible to set 
the above three relays in such а manner that the order in 
which they will operate, in the event of a sufficient current 
flowing, will be (3), then (2), and then (1). This sequence 
must hold good under all conditions, no matter how great 
the overload. This latter point is the most important one, 
and in order that the purchaser should be certain that the 
proposed scheme will be satisfactory he should procure 
from the makers of the relays complete curves showing 
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the calibrations under all conditions. The calibration 
curves obtained from the different varieties of relays are 
all at first sight very similar, but closer examination reveals 
important differences. As an example consider Fig. 2, 
which is the calibration curve of the relay made by Mr. 
Stattér. It will be seen that the time taken to operate is 
shorter the greater the degree of the overload. Ata 
certain definite current, however, the time is zero—.e., the 
device ceases to be a time element cut-out and becomes an 
instantaneous action one. Recent experience on high-tension 
systems has demonstrated that the currents which flow, 
admittedly for very short periods, on the occurrence of 
& bad short or earth are enormous, much above the 
usual settings of the protective apparatus. Under 
these conditions, if the system were equipped with a 
number of relays having calibration curves similar to 
Fig. 2, their discriminating action ceases to exist. The 
switches act just as if they were controlled by simple 
solenoids, and it is a matter of chance which one comes out 
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first. Probably the one nearest the generator operates 
and the whole or large part of the system is shut down. 
Fig. 3 represents the curves of the relays (made by 
Ferranti Limited) designed for the scheme (Fig. 1). These 
curves give the calibrations of the relays themselves. 
To get the corresponding calibrations when used in con- 
junction with the current transformers, one has simply to 
multiply the horizontal ordinates by the ratio of the 
current transformer. The important point is that these 
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curves are asymptotic at large overloads to certain definite 
times, Thus, no matter what overload is put on, the 
minmum times are never less than 2, 1:4, and 1 second 
for А, B, and C respectively. The reason of the existence 
of a minimum time is that the relays operate on the induc- 
tion principle, and the minimum time corresponds to 
svnehronous speed of the rotor. With moderate overloads 
the disc revolves below synchronism, due to the damping. 
Hy suitable dimensioning of the parts, any minimum time 
can be made to correspond to synchronous speed of the 
dise. It follows that under all conditions, including that 
of verv heavy overloads, the relays will operate in the 
order C, B, and A. 

3. Connections of. Macimum Current Relays on Three-Phase 
Cireuits.—On a three-phase circuit having the neutral point 
earthed (four-wire circuit) a triple-pole relay must be used, 
fed by three current transformers, one being in each phase. 
Un a three-wire, three phase circuit —i. e., neutral point not 
earthed.—only two current transformers are required, by 
reason ОЁ the fact that the current in one phase is always 
equal to the vectorial sum of the currents in the other two. 
Strictly speaking, it follows that a double-pole relay is 
sufficient protection for such a circuit. For certain 
mechanical reasons, however, it is better to install always 
athree-pole relay. It must not be forgotten that a relay 
consists of moving parts, and is necessarily а somewhat 
delieate piece of apparatus. Such a device is undoubtedly 
liable to fail in its action, although, of course, with careful 
manufacture and upkeep the risk is but small. Neverthe- 
less, any such apparatus consisting of moving parts must be 
subject to this danger. On the circuit in question, therefore, 
equipped with two single-pole relays only, in the event of a 
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short coming on which affects only two of the phases, one of 
which is not equipped with a relay, the operation of the 
circuit breaker depends on the one relay working properly. 
It is now obvious that if each phase has a relay, tho circuit 
breaker would operate due to either of the relays working 
satisfactorily. The chances that two relays on one circuit 
are both simultaneously out of order are very much less 
than in the case of a single relay. This argument docs 
not, however, apply to the current transformers, and there 
is no reason to install more than two of these. The 
current transformers do not contain any moving parts, and 
from the nature of things are much less liable to get out 
of working order than relays. The scheme of connections 
t be recommended here is shown in Fig. 4. The same 
argument as outlined herein for maximum relays also 
applies exactly to reverse power relays. 

4. Current Transformers for Operation of Relays.—In view of 
the multiplicity of designs which are put forward nowadays 
ав high-tension current transformers, it is worth while to 
consider this part of the system shortly. The interposition 
of the ideal current transformer between a relay and the 
line should have, under all conditions, exactly the same 
effect as putting the series winding of the relay in the 
line, except that the current and voltage in the relay are 
reluced to convenient dimensions. The usual run of 
current transformers, however, does not do this. In order 
to arrive at a conclusion as to the operation of the relay 
under working conditions, the usual method is to take the 
curve of the relay in the test room aud then replot the 
curve, multiplving the current ordinates by the nominal 
ratio of the current transformer. With many of the 
current transformers that are sold nowadays this method 
would lead to a false result, owing to thc change of ratio 


which takes place on heavy overloads. Fig. 5 illustrates 
this point. The curves show the ratios of two current 
transformers under various conditions of load. The 


dotted curves are taken with a transformer, X, con- 
structed, really, on somewhat better lines than the 
ordinary kind of magnetically leaky series transformers, 
The full-line curves are taken from a transformer (Class B. 
specially intended for relays. Transformer X behaved 
reasonably at full load. With 200 per cent. overload, 
however, which is about the range of operation, its ratio 
became a very indeterminate quantity. Of course, B is 
more costly than X, but its superiority for the work is 
quite evident. Transformers for working relays should, 
therefore, be specified to remain constant in ratio to at least 
200 per cent. overload. The transformer X is, of course, 
good enough for operating an ammeter with which it would 
be calibrated in combination. For relays, however, it is 
eminently unsuitable 

5. Reverse Power Relays.—The alternating-current reverse 
power relay is essentially a wattmeter. It is not necessary 
here to go into a discussion of the conditions under which 
a reverse power relay should work. For the following it is 
sufficient to remember that when a generator is generating, 
the current from it may lag due to inductance in the load 
or to over-excitation of the machine Under the same 
conditions the current may lead due to capacity in the load 
or due to under-excitation of the machine. Similarly, if 
the machine be motoring, the current will lead due to over- 
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Fig. 5. Variation of Ratio of Current Transformers used for Feeding 
Relays on Full Load and 200 per cent. Overload. 


excitation and lag due to under-excitation. In a former 
article the writer has gone into this matter more fully, and 
shown that the wattmeter relay is the theoretically correct 
thing to use. 

The general rule governing the installation of reverse 

wer relays is that they should be installed on all circuits 
which feed 'bus bars, immediately in front of the bars. 
Generators, with the exception, perhaps, of those of the 
copper disc type, should be equipped oniy with reverse 
power relays. Maximum circuit breaking apparatus on 
generators never should be installed. The reverse reluv 
should be set to operate at 10 per cent. of the normal 
rating of the generator. Thus if the generator be rated at 
2,000 kw., the reverse relay would be set to operate at 
200 kw. flowing in the reverse direction. A setting 
below this value is not desirable and even with 
this setting it is necessary to synchronise carefully, as 
a moderately bad shot when synchronising is sufficient to 
cause the relay to operate. By a “moderately bad shot ” 
is meant an attempt to synchronise which is attended with 
heavy cross currents, but which would result in the 
machine pulling into step if its automatic switch did not 
operate. In some stations the setting of the reverse relays 
bas been much higher than 10 per cent, even as high as 
50 per cent. This has been done on the recommendation 
of the makers, who have stated that this high setting 1з 
desirable. Probably, however, the real reason was that 
the relays were not delicate enough to be set much lower. 


! А setting of 10 per cent. is suflicient protection for all 
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modern generators. The objection is made sometimes 
that if the field current of the generator be broken, the 
eurrent which might flow into the machine might be very 
considerable, say up to three times the normal current. It 
is, of course, by no means sine quá non that a generator 
Should be disconnected from the bars in the event of its 
field circuit being broken. However, the objection can be 
met at once by the insertion of a very simple relay in the 
shunt circuit of the alternator, so arranged that on the 
failure of the exciting current the main generator switch 
is caused to open circuit. The present writer does not 
recommend this arrangement, as he is of opinion that the 
10 per cent. reverse power relay is sufficient protection in 
the vast majority of cases. 

6. Connections of Reverse Power Relays with Earthed Neutral 
Point.—For three-phase generators in which the neutral 
point is not brought out, a double-pole reverse relay is 
sufficient (compare here paragraph 3). Should, however, 
the neutral point of the generator be grounded, a triple- 
pole relay must be used, and it is necessary to pay particular 
attention to the connections, This will be seen from the 
following experiments. 

The tests were made on some 1,500-kw. three-phase 
10,000-volt generators, the neutral points of which were 
earthed. Each machine was equipped with a single-phase 
wattmeter connected as in Fig. 6. The periodicity was 


50. Two machines were run in parallel on а water load, 
5, 


Shunt Coil 
of Wattmeter 


P. 


O 


Ета. 6 —T T T, terminals of generator; PT, PT, potential transformers; 
CT, current traosformer feeding series coll of wattmeter; О 8: and 
O P1, voltages on secondary and primary of one potential transformer ; 
8: P2 and 81 82, voltages oa primary and secondary of secor potential 
transformer; О S2. voltage applied to shunt terminals of wattmeter ; 
О C, current in series coil of wattmeter when the power factor of the . 
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main current equals cosine a Jn order to use above system of con- 
nections, it will be seen that the secondary of one of the potential 
transformers must be reversed. 


and the excitations were adjusted for minimum current at 
full voltage. On shutting off the motive power of one of 
the generators and running it as à synchronous motor the 
wattmeter in the motoring machine reversed, indicating that 
the machine was absorbing power. The excitation currents 
of the machines were now varied, that of the motor being 
decreased and the generator increased. Under these condi- 
tions an abnormal action of the wattmeters was to be 
observed. "When the cross.current between the machines 
had reached a certain magnitude, the wattmeter on the 
motoring machine began to read forwards again as if it 
were generating, although it was, of course, running as а 
motor. It should be mentioned that the meters used were 
very accurate on inductive load, and had been tried with 
full volt-amperes through them, but with the current and 
potential in quadrature, and had been found to indicate 
zero under this test. For some time this peculiar action of 
the machines could not be understood. It was found, how- 
ever, that when the neutral point connections on the gene- 
rators were removed, the abnormal action ceased entirely. 
The motoring machine wattmeter indicated constantly 
backwards under all conditions of excitation, even when the 
cross current was 20 or 30 times the watt motoring current. 
The wattmeter on the generator read constant with the 
eurrent through it varying between the limits of 20 amperes 
and 95 amperes. This is as it should be, the amount of 
energy given by the generator being constant, and equal 
to the sum of the energy absorbed by the water load plus 
the motoring energy of the motor, On switching off the 


motor, the generator wattmeter reading fell by an amount 
equal to the no-load motoring energy of the motoring 
machine. Before, with the neutral points grounded, the 


generator wattmeter had gone up when the motor was 
switched off. 


The explanation of this peculiar phenomenon which was 


arrived at is as follows: As is well known, in each leg of 


a three-phase alternator other frequency voltages are 
induced besides the fundamental frequency. The mostimpor- 
tant harmonic is most often the third. A voltage correspond- 
ing to the third harmonic cannot exist between the phase 
terminals. When the neutral points of the machines are 
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Ета. 7. —Connections of Three-Phase Reverse Power Relays on Three- Phase 
Generators with neutral point earthed. 


not earthed, therefore, it is impossible for any transference 
of 150-period energy to take place from one machine to the 
other. Directly, however, the neutral points are connected, 
the three-phase connections act together as one eonductor 
and the neutral connection as the other, and there is a 
flow of 150-period power and current which will not be 
indieated оп the wattmeters. With a certain difference of 
excitation the high-frequency current had reached such a 
value that the energy transferred by this means was 
sufficient to drive the machine, and from that point 
onwards it began again to generate 50-period power. In 
fact, the machine was running as a phase changer, receiving 
higher frequency energy rid neutral and giving it out at 
its terminals at 50 periods. 

The important bearing these results have on the question 
of reverse power relays is that they demonstrate the 
possibility of a reversal of power into a machine, which 
has its neutral point earthed, at a higher frequency than 
the normal. Such a reversal of energy, if sufficiently 
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Fic. 8.—Connections of Three-Pha*e Reverse Power Relays with neutral 
point not earthed. 


large, should, of course, result in the machine being discon- 
nected from the 'bus bars. Care must be taken, therefore, 
that the reverse power relays are connected so that they 
would be influenced by energy passing to a machine гій 
its neutral point. А scheme of connections suitable for 
this is shown in Fig. 7. Expressed in words, the rule may 
be put as follows: *'The reverse relay on a three-phase 
generator having its neutral earthed must consist of three 
single-pole reverse relays, and the series and shunt coils of 
these must be connected in star. The potential trans- 
formers feeding the shunt coils of the relays must also be 
connected in star on both the primary and secondary sides, 
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as also should be the secondaries of the three current trans- 
formers. All star points should be earthed." 

7. Connections for Three-Phase Reverse Power Relays when 
tie Neutral Point is not earthed.—This condition of affairs 
generally obtains in sub-stations where reverse power relays 
are located at the far ends of feeders. Even if the neutral 
point be earthed at the generating station, it is not allow- 
able to earth also at the substation. Many generatin 
stations also run without the neutral points being аө г 
or connected in any way. It may be thought that the 
proper method of connection would be to connect the series 
and shunt coils of the relays respectively in star. This is 
quite satisfactory as far as the series coils are concerned. 
With the shunt coils so connected, however, errors may 
result. This is due to the fact that it is impossible to 
make the resistances and inductances of the three shunt 
coils all exactly alike. It is just these values which are 
adjusted in each individual relay in order to make each 
individual relay into a true wattmeter, and, therefore, into 
a true reverse power relay. The result is that the imped- 
ances of the three shunt coils differ from each other, and 
if they be connected simply in star a true neutral point 
is not obtained. A phase displacement between the current 
in the series coil and the voltage applied to the shunt coil 
on non-inductive load results, and this causes inaccuracy of 
the relay on low power factors. It is necessary to fix 
definitely the potential applied to the shunt coils of the 
rela This can be done as follows. To feed the shunts 
of the reverse power relays three single-phase, or one three- 
phase delta-connected potential transformer is used. Оп 
the low-tension windings mid-point tappings are taken out 
and the connections made as in Fig.8. It will be seen 
that the voltage applied to the terminals of the shunt coils 
is perfectly fixed and determinate, and depends solely on 
the ratio of the potential transformer. It is quite 
кен of the impedance of the shunt coils of the 

elays. 

The above argument also holds good when only two 
reverse relays are installed per three-phase circuit. If the 
neutral point of the generator be not brought out only two 
reverse relays are really necessary, although the use of 
tbree is often advisable for the reasons set forth in 
paragraph 3. If a two-pole reverse relay be used, however, 
the connections are made exactly as in Fig. 8, with one 
relay left out. The use of an auxiliary impedance coil to 
form, with the shunts of the two reverse relays, an artificial 
neutral point is not to be recommended. 


COMPARATIVE COSTS OF GAS AND ELECTRIC 
LIGHTING.* 
BY E. G. KENNARD. 
(Continued from page 542.) 


In Fig. 3 curves are plotted for various types of glow 
lamps, showing the minimum candle-power obtainable on 
different voltage circuite. These curves show that it is 
impossible to use a low candle-power lamp of high efficiency 
on the usual 100 or 200 volt circuits. In a case where 
only a 16-с.р. light is required and the source of supply 
is continuous current at high voltage, the question 
arises as to the more economical of the two alterna- 
tive means: firstly, using the carbon - filament lamp 
of the exact candle-power required ; or, secondly, using 
a high-efficiency lamp of nearest candle-power obtainable. 
With a view to solving these and similar problems the 
curves and tables in Figs. 4 and 5 have been prepared for 
100 and 200 volts respectively. The small tables adjacent 
to the curves in Figs, 4 and 5 show the minimum candle- 
power obtainable corresponding to the type of lamp 
employed. The curves show the total cost of lighting 
per lamp per 1,000 hours, instead of per kilo-candle hour 
as generally employed. (This cost per lamp per 1,000 
hours is obtained by multiplying the cost per kilo-candle 
hour by the rated candle-power of thelamp.) The lighting 
costs for the 16-с.р. carbon lamp have been shown in 
Figs. 4 and 5 by a thick line curve, in order to more 

* Paper read before the Students’ Section of the Institution of 
Electrical Engineers. 
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readily enable the cheapest lamp for lighting purposes to 
be determined. At the average London price of 4:24. per 
unit for lamps burning singly on 100-volt circuite, the 
25-c.p. Osram lamp is the cheapest light to use, costing 
some 180d. per 1,000 hours, as against 280d. per 1,000 
hours for an ordinary 16-c.p. carbon lamp. The cheapest 
light under similar conditions, but burning singly on a 
200-volt circuit, is that given by a 16-c.p. high-efficiency 
carbon lamp—at 4:24. per unit this costs about 310d. per 
1,000 hours. But for 360d. per 1,000 hours either of the 
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FIG. 3.--Curves showing Minimum Candle-Power obtainable with Different 
Glow Lamps of Various Rated Voltages. 


following lamps could be used: Bastiau lamp, 120 c.p.; 
Osram lamp, 50 c.p.; tantalum lamps, 28 c.p.; the costs per 
1,000 hours occurring on the same curve for each of these 
lamps. Thus for lighting small rooms by single units on 
high-voltage continuous-current circuits, although it is not 
possible to actually reduce the cost of lighting, yet the 
amount of light can be increased from three to six times 
for a small increase in expenditure. These curves also 
show the superiority of 100-volt lamps where carbon- 
filament lamps are used, current at 5d. per unit for 
200-volt 16-c.p. lamps being equivalent to current at 6d. 
per unit for 100-volt 16-c.p. lamps. 
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LigMing by Electric Are Lamps.—The cost of lighting by 
arc lamps can be more accurately estimated than either 
gas or electric glow lamp lighting. This uncertainty in 
the cost of incandescent gas and electric lighting is due 
to the varying efficiency and life duration of glow lamps 
and gas mantles. With arc lamps, providing the necessary 
carbons or electrodes are of good quality, the candle-power 
does not decrease with burning, and the rate of consump- 
tion of the electrode is practically constant, thus permitting 
of fairly close estimates of lighting cost. In general, the 
continuous-current are lamp is more eflicient than the 
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TABLE V.—NECESSARY DATA FOR THE ESTIMATION OF LIGHTING COSTS BY ELECTRIC ARC LAMPS. 
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TABLE VI.—MINIMUM CANDLE-POWER OBTAINABLE WITH VARIOUS TYPES OF ARC LAMPS WORKING ON 
DIFFERENT VOLTAGE CIRCUITS. 


— — 0.60 volt circuit- —|— 100-110 volt circuit =i- 200-220 volt circuit ~ 
2. | B. P 3 2. |g zo dme 

= F |$° * PER = 8 pm Pel je if Je ш з. 

B dg |e © Е A = 202. ©; 38 3 8 а [202 S 39 2 

$ < je 3 оа 1^ ja : 8 e|8 1 |e E 2с, Әә 

=з S 3 2 , @ | BS Да ЕК а Б S giao < 82 = 

Е . Фо ор мы = — 8 B. O Slo oL ы — 2 ? Blo o. 2 9 me 6 

Ss Енш E ||| Es ыг E les!) Е es Eam £ 8 

ВЕ 25900 g |v8 в | ВЕ EITO) s | pele BE |28000 s ioe | ez 

2 L S SHL. с |А 5 S 2 3.5 хаш п |А 33 8. S. S E. = 2. 

= . . 2 * 2 8 Z t — — m * D — — 
„ (Cooper Hewitt. — |—| — | — | — — 300 1 | 0°83 |05 | 0-25 15 700 1 | 0°57 | 05 | 04 0-35 
S as | Enclosed are — — — — — — 580 1 | 0°36 | 1°6 0314 |0:6 760 2 | 0°36 | 16 028 1:2 
= Б) О en are 650 1 | 0°48 | 0°77 10:51 0:5 1, 500 2 | 0°48 , 077 | 0°62 17012,6000, 4 | 0°48 | 0777 | 125 2:0 
2 8 hite flame arc .. 1, 250 1 0:55 | 0:52 ' 069 0:4 2,500 2 , 0:55 ' 0:32 | 1:4. 0:8 5,000 4 | 0°55 | 0:32 | 2775 11:6 
S Blondel BPO oce 1,350; 1 042 | 0:21 . 0:57 0:28 2,700 2 | 0'42 | 0'21 11 0°56 5,400 | 4 | 0°42 | 021 | 22 1-12 
Yellow flame arc... 1,600 | 1 0°43 | 0:25 | 0'69 0-4 3,200 2 | 0°43 | 0:25 |14 0:8 6, 400 4 | 0°43 | 0°25 | 2°75 1:6 
se Cooper Hewitt. — |=| — | — | — — 30 1 |085 106 | 0-25 0-18 300 1 | 0°83 | 06 | 025 0-18 
Б; | Enclosed аге......... r 9 1 |042 17 |015 06! 550 1 |042 17 | 0:15 0-6 
= 5 Open are .. 650 1 | 0°57 | 077. 0:37 0-5 650 1 0571017 | 0:37 05 650 1 057 | 0-77 0-57 0-5 
5t hite flame arc . 1, 100 1 0:65 | 0-36 0:69 0:4 1,100 1 0:64 | 0:56 | 0°69 041,100 1 | 0°63 | 0:36 | 0°69 0-4 
= S | Blondel are 13100| 1 : 0:57 | 0:26 | 0:65 0:29. 1,100 1 | 0:57 | 026 | 0°63 0:29 1,100 1 | 0:57 | 0°26 | 0°63 0:29 
Yellow flame arc ...| 1,250 | 1 | 0:51 | 0:30 0:69 p 1,350 1 | 0551 | 0°50 | 0°69 04 11,550 1 | 0:51 | 0°30 | 0°69 9 

| | | 


i 


* Nore.—Where single lamps are required on high-voltage circuits, individual transformers are generally used. 


alternating-current arc, although in most cases the efficiency | positive. The electrodes consist of a mineralised core 
of lighting by alternating-current arc lamps can be improved | surrounded by a zone of pure carbon. The following 
.by the use of transformers or choking coils, which reduce | advantages are obtained with this lamp: (a) efficiency is 
the actual watts consumed per lamp. For example, a | higher than that of ordinary flame arc lamps; (b) satisfactory 
8ix-ampere continuous-current enclosed arc and a 7:5-ampere | working obtained with lamp consuming only 250-300 watts. 
alternating enclosed arc both give approximately 360 c.p. | The Blondel lamp has not yet appeared on the market in 
Burning singly on 100-volt circuits, the six- ampere | this country, although it already has an extended use on 
continuous-current .lamp consumes 600 watts, the | the Continent. 
7:5 alternating-current lamp in series with a choking | The Enclosed dre, in spite of its low efficiency, still has 
coil on 100-volt circuit consumes but 600 actual watts; | useful field where current is very cheap, or when lamps 
hence the commercial efficiency of the two lamps is | are required singly on a high-voltage circuit, on account of 
practically the same. The following arc lamps have been | its low maintenance cost and reliability. 
considered in the estimation of lighting costs for alternating | The Moore Vacuum Tube system is the latest development 
and continuous current circuits: Blondel arc lamp; in electric lighting for units of large candle-power. The 
enclosed arc lamp ; E arc (golden light); flaming | costs have not been estimated separately, as sufficient data 
arc (white light); Cooper Hewitt mercury arc; ordinary | were not available, but the lighting cost is approximately 
open-type arc lamp. equal to that of the enclosed are lamp. This light has at 
The Blondel Arc Lamp is of the flaming type, employing | present only been installed in America. 
vertical superimposed electrodes, the lower one being | I Flame Arc Lamp should not be used without a globo 
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to protect the arc from draughts. If this precaution be 
neglected and the lamp used in a draughty position, the 
inert gas in the economiser will be displaced by currents of 
air causing free access of oxygen to the flame, and, con- 
sequently, rapid burniug away of the electrodes will result. 
The white ray flame arcs are about 20 per cent. less efficient 
than the golden ray type. 

The Conper Hewitt Lamp, although not generally accepted 
as being an arc lamp, is conveniently considered under this 
heading on account of its high candle-power. "These lam 
are now made for use on alternating-current circuits, the 
current being rectified. No actual data of tests on alter- 
nating-current lamps being to hand, the continuous-current 
lamp has been taken as representative for use on alter- 
nating-current circuits, an allowance being made for lower 
etficiency due to the watts lost in the rectifier. A 15-ampere 
alternating-current open-type arc lamp using 33 volts across 
the lamp terminals gives approximately the same candle- 
power as the 10-ampere continuous-current lamp using 
50 volts, the power consumption thus being about the 
same. Special quality carbons are required with open arcs 
on alternating-current circuits, as with the ordinary quality 
carbons the arc burns with an objectionable bluish tinge. 

The necessary data for estimating cost of lighting by arc 
lamps are given in Table V. The upper half of this .table 
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refers to continuous- current are lamps, and the lower half 
to alternating- current lamps. The total fixed charges and 
the watts per candle or units per kilo-candle hour are given 
in the last two columns of this table. From the data in 
Table V. curves have been plotted in Fig. 6 showing the 
relative costs of arc lighting at different prices of current. 
The curves in the uppermost half of Fig. 6 relate to con- 
tinuous-current lampe, and the curves in the lower half of 
Fig. 6 relate to alternating-current lamps. These curves 
are of use for comparing the costs of lighting large areas 
by means of various arc lamps. At 4d. per unit the costs 
per kilo-candle hours, using continuous-current lamps, are 
аз follows : 


12-ampere yellow Пате are 0:9 pence per kilo-candle hour. 
» londel arc .................. 1:0 T 70 Т, 

8 „ Fellow flame are 14 „ T » 

8 77 white flame arc............... 1:8 T 77 E 
Cooper Hewitt lamps ..................... 2" „ " » 
10-атреге open are $6 „, » » 

6 „ enclosed are 6˙9 „, » » 


The cheapest light for all purposes must not be selected 
Írom these curves without a consideration of the conditions 
of supply, number of lamps, and minimum candle-power 
required. For example, where a 1,000-c.p. light is required 
on a 200-volt continuous-current circuit where current for 
purposes of arc lighting is cheap it may often prove cheaper 


to use two enclosed lamps in series, giving approximately 
the required candle-power, than to employ four flame or 
open-type arc lamps in series, giving more light than is 
required. 

n order to investigate the influence of these varyin 
conditions on the cost of arc lighting where a nomin 
candle-power is required, the data given in Table VI. have 
been prepared. This table is divided into six sections, 
representing three ranges of voltages for both alternating 
and continuous current. In the first column of each section 
the minimum rated candle-power of each arc lamp is stated. 
The figures given for minimum candle-power refer to the 
smallest size arc lamp that is generally recommended as 
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being satisfactory. In the second column the required number 
of lamps to be connected in series is given. ‘The third and 
fourth columns state the fixed charges in pence and the 
units consumed per kilo-candle hour. In the fifth and 
sixth columns the total fixed charges in pence per hour, 
and the units consumed per hour, are given for the number 
of lamps required in series per circuit. 

From the data in Table VI. curves have been plotted in 
Fig. 7 showing the cost in pence per hour for the minimum 
candle-power obtainable with different arc lamps. In 
group A the costs are shown for lamps on alternating- 
current circuits, these curves being representative for 
various voltages on condition that transformers are used. 
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Excluding the Cooper Hewitt lamp, the Blondel arc lamp 
of 1,100 c.p. is the cheapest lamp to use at all prices of 
current above 2d. per unit. At all prices below 2d. per 
unit the enclosed arc lamp of 350 c.p. is the cheapest light. 
In group B of Fig. 7 the costs per hour are shown for 
continuous-current lamps on 100-volt circuits. Two lamps 
' in series are required in most cases, except for the 
enclosed arc and the Cooper Hewitt lamps. The cheapest 
light obtainable is the Cooper Hewitt, giving 300 c.p. 
In group C of Fig. 7 the cost per hour is shown for 
continuous-current lamps working on 200-volt circuits. 
Here, again, the Cooper Hewitt lamp gives the cheapest 
light at 700 c.p. It is evident from the curves in group B 
and C that where two or four 10-ampere open-type arc 
lamps are employed in series some 24 times the amount of 
agnt сап be obtained for the same cost by the substitution 
of 8-ampere flame arc lamps. With current at 4d. per 
unit, to use open-type arc lamps on 200-volt continuous- 
current circuits will cost from 64d. to 9d. per hour, 
according to the type of lamp used. This price is pro- 
hibitive to the small consumer who does not require several 
thousand candle-power ; therefore, the use of the flame arc 
lamp, in spite of the cheapness of the light, is greatly 
restricted on high-voltage continuous-current circuits. 


(To be continued. ) 


THE EXPERIMENTAL DETERMINATION OF THE 
LOSSES IN MOTORS.* | 
BY CHARLES F. SMITH, WHIT.SCH., A. M. I. C. E., A. M. I. E. E. 


PART I. — DIRECT- CURRENT Morans. 


Blectrical Separation of Losses.—In 1887 Mr. Swinburne 
published in the Alectrical Review his method of determin- 
ing the losses in dynamos or motors. He distinguished 
between the copper losses which may be directly calcu- 
lated and the stray power consisting of losses due to 
eddy currents, friction, and magnetic hysteresis. The 
stray power is determined by running the machine light as 
a motor, the field magnets being excited to give the same 
armature induction as at full load, and the applied voltage 
being adjusted to give the normal speed. The power 
required to run the armature under these conditions is 
taken to be also the stray power at full load. It is remark- 
able to notice how little this method of determining the 
losses in à motor has been improved upon in the 20 years 
since it was published. The publishers of more recent 
methods have only succeeded in carrying the separation of 
the losses somewhat further (always under no-load con- 
ditions). The assumption made in the Swinburne test, 
that the friction losses may be taken to be constant for all 
loads, has been proved by Dettmar and other writers to be 
true, for well-designed bearings, even when subjected to 
the stresses of a belt drive. А method for the more com- 
plete separation of the iron and friction losses was proposed 
by Kapp and Housman 12 years after the publication of 
Swinburne's test. 

By this method the losses occurring in the machine when 
running as an unloaded motor are divided into two parts— 
viz., losses which vary in direct proportion with the speed, 
and those which vary as the square of the speed. Ву 
running the machine at constant excitation and varying 
its speed by change of applied armature voltage, the 
driving power may be plotted in the form of a curve 
giving the relation between the driving current and the 
induced back E.M.F. This curve is approximately a 
straight line. By continuing the curve to cut the vertical 
axis of co-ordinates, the height of the point of intersection 
gives the value of the current supplying the constant torque 
losses—/.é., losses which are directly proportional to speed. 
Subtracting this current from the ordinates of the curve 
of total current, the portion of the current overcoming the 
losses which vary as a higher power of the speed are 
obtained. It is then assumed that the constant torque 
losses are due to hysteresis and friction, while the losses 
producing the slope in the current-volt curve are due to 


* Paper read before the Manchester Section of the Institution of 
Electrical Engineers 


eddy currents, which produce a torque proportional to the 
speed. The assumptions upon which this separation 
depends, have since been found not to be accurate. The 
torque due to hysteresis is probably not a strictly constant 
quantity, while even brush friction has been found not to 
be a simple function of the speed, but to depend upon the 
current. Further, the increased loss due to windage at 
higher speeds is not taken into account. 

A more accurate method, which is really a development 
of the one just described, enables the total frictional 
losses to be first determined, after which the iron losses 
are separated, as in the Kapp and Housman test. The 
friction losses for any speed are obtained from a curve 
showing the relation between driving watts and volts 
applied to the motor, plotted for a constant speed but 
variable excitation. By continuing this curve back to cut 
the vertical axis, corresponding to zero volts generated— 
1.е., zero armature induction— we obtain the value of the 
watts overcoming friction alone. In order to obtain the 
point at which the curve should cut the axis with more 
certainty, the values of the squares of the volts, instead of 
the voltage, may be plotted horizontally. The lower points 
on the curve are thus brought nearer to the vertical axis. 
By obtaining a number of such constant-speed curves for а 
rangé of different speeds, а curve of friction loss may be 
obtained, each constant-speed curve furnishing one point 
upon the friction curve. From the friction curve may now 
be obtained the current supplying the friction torque. By 
subtracting the current overcoming friction from the curve 
of total current obtained in the Kapp and Housman test, 
we determine the iron loss current alone. This remaining 
current may then be separated into eddy-current and 
hysteresis components as in the former method.*  Inciden- 
tally, it may be noticed that the increase with speed 
occurring in the friction current determined as above 
must be due to windage, since the brush and bearing 
friction may be taken to require a constant current at all 
speeds within a wide range. The windage loss is thus 
given separately from the frictional loss. ‘The separation 
of the losses by this method gives very good and consistent 
results when carefully carried out. The method has the 
great advantage that no second machine is required ; it is, 
however, so laborious that its usefulness is very much 
restricted. 

Use of Auciliary Motor.—The use of an auxiliary motor 
to drive the machine under test forms one of the simplest 
and most direct methods of measuring the no-load losses 
of a machine. In this method the no-load losses of the 
auxiliary motor are measured and subsequently subtracted 
from the power supplied to it when driving the machine 
to be tested, allowance only being made for change in C? R 
loss. The effect of change of excitation, brush friction, 
etc., in the driven machine are thus measured as the 
amount of change in the power taken by the auxiliary 
motor. In carrying out the test, great care is required to 
ensure that the frictional losses in the auxiliary motor are 
exactly the same when tested light as when driving the 
second machine. A further point to be noted is the 
assumption that the internal losses of the driving motor 
are independent of load for the range of loads taken. 
From the point of view of accuracy, the method suffers 
also from the introduction of the losses occurring in the 
driving motor, which must in each case be measured with 
the losses to be determined. Additional elements of 
uncertainty are thus introduced without any corresponding 
increase in the accuracy of the method of reading. In 
simplicity and directness of application the method has 
great advantages. 

Load Tests of Естеу. Methods directed primarily to 
the measurement of efficiency under load rather than the 
determination of the losses will not be considered to come 
within the scope of this paper. The Hopkinson tests will 
not, therefore, be referred to, as they are not primarily 
directed to the separate determination of losses, and, in 
fact, necessitate assumptions as to the distribution of losses 
between two machines which at best are only approxi- 
mately true. 


* This method was fully described with a worked example by 
E. Dettmar in A/chtrotechnische Zeitschrift, 1899, pp. 205 and 218, 4d 
is also given in several teat-bouks dealing with the subject. 
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RETARDATION METHODS. 

A number of methods for separating the losses in a 
motor or generator all depending on the study of the 
retardation curves of an unloaded machine were described 
by M. Routin (L'Eelairage — Electrijue, Oct. 24, 1896), 
J. Claude (Èleciricien, 1896, p. 42), Liebenow (lektrotech- 
nische Zi dsehrift, 1899, p. 274), and others of later date. 
These methods have now been widely adopted, and as they 
are described in many text-books dealing with the subject 
of testing electrical machinery those principles involved 
which are not new will be here stated as briefly as 
possible. 

General Principles —The machine to be tested is run up 
to full speed, or to a speed slightly higher than full speed, 
and the armature is then disconnected from the source of 
power. The machine will be brought gradually to rest 
under the influence of the forces opposing its rotation. 
These forces are due to the frictional and iron losses which 
occur in the rotating machine. The work done during any 
interval of time in overcoming these losses as the machine 
retards will be equal to the kinetic energy lost by the 
machine in this time interval. The kinetic energy lost per 
second is then the power overcoming the losses. Since 
the kinetic energy will depend only on the speed (for a 
given machine), it is not difficult to determine the variation 
in the losses, as the machine slows down, by taking observa- 
tions of the speed at successive equal intervals of time. 
By plotting a curve of speeds on a time base, the rate of 
change of speed, and, consequently, the rate of change of 
kinetic energy, may be deduced when once the kinetic 
energy at any single speed has been determined. In 
absolute unite, the kinetic energy of a rotating body is 


}1 (2 %, 
where I is the moment of inertia and л is the speed of the 


body in revolutions per second. ‘Translated into practical 
units this becomes 


Energy = E. foot-pounds (1) 


where I is in pound-feet? and п in revolutions per minute. 
Writing K for the constant quantity — — , 
5,800 
Energy = K' п?, 
Suppose the speeds observed at two successive readings 
near together to be n, and n,, and let the mean of these be 


na] 


then the mean power producing the change of speed 
= energy lost = time between observations 


— K (n? - n?) eue foot- pounds per minute, 


where í is the time in minutes between the readings. 


Since one foot-pound per minute = 0:0226 watt. 
No. of watts = 00492 K (nj ^ m, > Unc RU. K n 7 2. . (2) 
where K =0°0452 K“. 

The experimental retardation curve is plotted to a large 
scale with time measured horizontally and speeds vertically 
(see Fig. 1). At any point on it corresponding to a speed 
of n revolutions per minute, the value of n, — л, is obtained 
by scaling the difference in height of the curve at speeds 
n, and n, at equal horizontal distances on either side of n. 
The value of „, the time interval corresponding to the 
difference n, — n, must be taken so small that the curve 
is practically straight within these limits. Usually the 
time interval between two successive readings would be 
suitable. 

Arnold has shown that, instead of the expression 

"i = n, 


the subnormal to the curve at the point 


corresponding to speed n may be taken. Thus in Fig. 1 
AB AB 
BP n 


„ A В=п (n, ~ ny) 
j { 


my "2 tan а= 
t 


and the watts spent in retardation at point P = K x AB. 
Thus it is only necessary to measure the length of the 
subnormal A B, and to multiply this length by the con- 
stant K. In my own measurements I have found it best 
to measure off the length fi - /, as first described, employ- 
ing spring bow dividers for the purpose, rather than to 
measure the subnormal. 

Determination of K.—The chief variations in the form of 
the experimental determination of losses by this mothod, as 
proposed by various experimenters, are to be found in the 
method adopted for the determination of K. As has been 
shown already, the value of K is determined as soon as 
the moment of inertia of the rotating parts of the machine 
have been found. А summary of the chief methods avail- 
able for finding the moment of inertia of an armature are 
given by Dr. A. Hay. "These are in outline: (1) By time 
of torsional vibration, the armature being suspended by a 
bifilar suspension of wire rope. (2) Measuring the time of 
retardation of the armature with and without the addition 
of a disc of known moment of inertia. The alteration in 
windage loss is likely to affect the accuracy of this method. 
(3) A comparison of the electrical power taken to maintain 
rotation at а certain speed with the rate of retardation 
when allowed to retard at the same speed from a xax 
speed. (4) Allowing the machine to retard from a high 
speed, both with and without an added retarding force 
obtained by allowing the armature to generate current 
in а resistance connected across its terminals. (5) Similar 
to the last except that the added torque is produced 
mechanical by applying a brake, instead of electrically. 


Speed in revs per min 


Time in seconds 
FIG. 1. —Retardation Curve. 


To these methods might be added the d of the 
machine to another whose constant has a y been 
determined. From  measuremente of driving power 
required by the coupled machines, and from the retarda- 
tion curve of the combination, the constant for the second 
one may be tound. 

Outline of Simple Tvst.—The employment of any of the 
last four methods enables the value of K to be determined 
directly, without an evaluation of the moment of inertia. 
Method 3 is the simplest to carry out in practice, and when 
it is adopted the following procedure should be followed. 
The machine must be run at the normal speed for a sutti- 
cient length of time for the bearings to get to the stationary 
condition as regards temperature. The watts taken at this 
speed are then noted, and the speed is raised. The machine 
is immediately afterwards allowed to retard, readings of 
speed at equal time intervals during the retardation being 
taken. For exact measurements it is important to notice 
that there will be a normal running condition of the 
bearings corresponding to each speed, so that one no-load 
reading should be taken for each retardation curve if 
several determinations of the constant are to be made. 
The value of K when once determined is, of course, 
constant for the machine, and is independent of load, 
excitation, etc. 

Taking of l'eadings for Retardation Curve-—After the value 
of K has once been determined, the only readings to be 
taken for the determination of the losses under any par- 
ticular conditions are those of speed and time. The 
percentage accuracy of the result will depend on the exact- 
ness with which these readings can be taken. The speed 
is generally best determined by using a high-resistance 
voltmeter connected to the terminals of the machine, since 
speed and voltage at no load will be p to one 
another, and the residual magnetism will produce sufficient 
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voltage to give satisfactory readings in the case of the 
unexcited machine. If readings have to be taken in very 
rapid succession, owing to the shortness of the time of 
retardation, a strip of paper may be pasted on to the face 
of the voltmeter, and the positions of the pointer, as it 
moves across the scale, can then be marked with a pencil 
and afterwards read off at leisure. The accurate timing of 
the readings requires a little practice if the intervals are 
short. I have found an ordinary metronome answer the 


direct reproduction. The originals are on the table before 
you. The curves show the rate of retardation with an 
excitation of 3'9, 1:9, and zero amperes respectively. 
From these curves and the constant determined by 
previous experiment, the iron and friction loss curves 
shown in Fig. 3 were plotted. The lowest curve repre- 
sents the total friction and windage loss, and the ordinates 
between the upper curves and the friction curve represent 
the iron losses at the two values of the excitation taken. The 
upper curves appear to be cut short, owing to the fact that 


purpose of timing the readings admirably. Some interest- 
ing methods of simplifying the method of observation 
were given in a paper by Dr. Sumpner (Proceedings of the 
Institution of Electrical Engineers, vol. xxi., p. 632). 

Use of the Ondograph or a Recording Voltmeter.—An excellent 
method of taking the retardation curves where the time of 
retardation is short, has been brought to my notice by my 
friend Mr. U. A. Oschwald, B.A., and through his kindness 
I am able to give particulars of some readings taken by him 
at the South-Western Polytechnie in London. According 
to this method the curves were traced automatically by the 
Hospitalier ondograph, which was used аз a recording 
voltmeter. The synchronous motor of the ondograph was 
driven by an alternator working at a constant speed, 
whereby the drum carrying the records was rotated at a 
uniform speed, making the horizontal scale of the record 
proportional to time. By an ingenious arrangement the 
galvanometer of the instrument, which produced the 
vertical motion of the recording needle, was connected to 
the terminals of the machine experimented upon in series 
with а voltmeter, which served as a series resistance for the 
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Fie. 2.—Ondograph Records Upper curve, 39 amps. excitation; next 
curve, 19 amps. excitation ; bottom curve, zero excitation. 


galvanometer movement, and also made it possible (by 
merely closing a switch) to determine the value of the 
vertical scale of volts upon the chart. 

The armature of the machine under test was connected 
to the galvanometer movement of the ondograph in series 
with a voltmeter with 50 and 120 volt ranges. By means 
of a switch the voltmeter could be directly connected to the 
terminals of the motor. With the switch closed the volt- 
meter indicated the machine voltage directly, the 120-volt 
scale being employed when the machine was excited and 
the 30-volt scale when the machine was unexcited By open- 
ing the switch the ondograph needle was actuated, the volt- 
meter then acting as a series resistance. The deflections of 
the ondograph were checked, and found to be proportional 
to the voltage applied ; they were found to be '905 volt per 
millimetre with the 120-volt scale of the voltmeter, and 
278 volt per millimetre when in series with the 30-volt 
scale. At the speed chosen, the horizontal scale of the chart 
was 21 of the degrees marked on the chart to one second. 
The calculation of the constant K connecting the slope of 
the curve with the watts absorbed was calculated in the 
method 3, described previously, a series of very close values 
being obtained by alternately measuring the power required 
to drive the motor at a certain speed and determining the 
slope of the retardation curve at the same speed when 
slowing down from a higher speed. The tests were carried 
out on the 100-volt, 100-ampere continuous-current motor 
of a motor-generator set. The motor had the unexcited 
rotating field of a 6-kw. alternator coupled to it throughout 
the test. 

In Fig. 2 I have replotted three curves from the 
oudograph records, as the latter do not lend themselves to 


use of some form of recording voltmeter. 
recording voltmeter might be substituted for the ondograph, 
but it need hardly be said that the recording instrument 
must be most carefully chosen, in order that friction of the 
pen or uncertainty in the speed mechanism may not render 


adopted for increasing the accuracy of the readings. 


the scale of the ondograph was not adjusted to take the 
full voltage corresponding to maximum speed and maximum 
excitation. 


The curves show the rapidity and accuracy 


with which a separation of the losses may be made by the 
А simple form of 


the results valueless. Several modifications might Es 

or 
instance, the voltmeter may be connected across the switch 
in the armature circuit so as to read the difference between 
the line volts and the motor volts as originally suggested by 
Dr. Sumpner. Also part of the scale of the voltmeter might 
be suppressed, во as to give а more open scale for reading 
the upper part of the retardation curve, which is the most 
important part. 

Employment of a Flywheel to Increase the Inertiu.— The 
time taken by a machine to come to rest will depend on 
the relation between the retarding forces due to friction, 
etc., and the inertia of the rotating parts. Since the losses 
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Fig. 5.—Cak шага Loss Curves. Top curve, excitation 39 amps. ; second 
curve, excitation 1:9 amps. ; bottom curve, friction only. 
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in small motors are relatively high and the inertia of the 
armature is relatively low, the method can only be made 
applicable to such machines by making the readings auto- 
matic, as just described, so that retardations of very short 
duration may be observed, or by increasing the time of 
retardation by increasing the inertia of the rotating parts, 
for instance, by mounting a disc, or heavy pulley, on the 
shaft in place of the ordinary pulley or coupling. The 
addition of а moderate weight to the shaft will probably 
not inerease the friction losses in the bearings, but will add 
to the loss in windage. А correction for this increased 
loss due to the added weight may easily be made by 
running the motor at the same speed, first with and then 
without the additional weight; the difference between the 
two driving powers would then represent increase in loss 
due to this cause. 

Use of a Separate Flywheel.—A further advance in the 
direction of increasing the ratio of inertia to retarding forces 
leads to the suggestion that, by sufficiently increasing the 
inertia of the rotating system, the retardation (or accelera- 
tion) curve might be employed for studying the losses in a 
motor when working under load. This would involve the 
use of a separately-mounted flywheel, to which the motor 
may be coupled. The employment of a separate flywheel, 
to which the machine under test can be coupled, forms 
the basis of the tests described in the next sections of this 
paper. 

PRetardatum and feecleration Curves taken under Lol. — 
Supposing the value of the constant K to be known with 
sufficient accuracy, observations of the speeds of the fly- 
wheel at successive equal intervals of time, when plotted 
on a curve, may be made to give a value for the power 
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expended in its acceleration. The accuracy of this deter- 
mination of the power depends, as before, only upon the 
accuracy of the readings of the speed and of the intervals 
of time between these readings. Given a sufficiently long 
interval of time between successive readings to enable 
these to be taken carefully, we have thus a means of 
measuring the power spent in accelerating or retarding the 
flywheel, requiring only the simplest of instruments, and 
free from the uncertainties attaching to most of the 
methods in ordinary use for measuring the output of a 
motor. The method of determining the losses in a machine 
to be tested will then be carried out somewhat as follows. 
After a continuous run, in which the machine has 
reached its normal working temperature, it is coupled 
to the flywheel. If of the shunt type, the motor 
field will be connected to a constant voltage, while 
the armature is connected to the supply mains through 
a finely adjustable rheostat, preferably of the liquid type 
in series with an ammeter. The machine is then made to 
run up to full speed, while the armature current is kept 
constant at its full-load value by adjustment of the 
rheostat. During the acceleration, readings of the speed 
are taken at regular intervals given by a clock or 
metronome. If the total losses in the machine are required, 
the coupling between the motor and flywheel is now 
slipped out of gear, and readings of the flywheel speed are 
taken as it comes to rest. "rou the plotted curve of 
acceleration the power speed in producing the kinetic 
energy of the tlywheel at full speed is obtained, and from 
the retardation curve of the flywheel alone the power 
spent in overcoming its frictional losses. The sum of 
the two values of power thus obtained gives a measure 
of the total output of the motor at the speed considered, 
вїпсе this will be equal to the sum of the power spent in 
overcoming the friction of the flywheel and the power 
spent in accelerating it. By allowing the flywheel to 
retard from full speed with the motor on open circuit 
but excited, and still coupled to it, the ordinary no-load 
"stray power losses of the motor may be obtained, 
after subtracting the flywheel windage and friction 
losses obtained before. A retardation curve, correspond- 
ing to the acceleration curve obtained by making the 
motor drive the flywheel, may be obtained by causing 
the flywheel to drive the motor. For this purpose 
the motor is disconnected from the electrical supply 
after it has driven the tlywheel up to full speed. It is 
then short-circuited on to the liquid rheostat, to which it 
thus supplies current, while the flywheel becomes the 
source of power in virtue of its kinetic energy. By 
regulating the rheostat to maintain the constant full-load 
current, a similar curve to the acceleration curve is obtained 
from readings taken in the same manner. The time of 
retardation under these conditions is less than the time of 
acceleration, because the frictional and other losses now 
diminish, instead of increasing, the duration of the run. 
The retardation curve is, consequently, steeper than the 
acceleration curve. 

Calculations from Acceleration and Retardation Curves.— 
l'erhaps the most interesting point in connection with the 
taking of a retardation curve as well as an acceleration 
curve is that we are thereby enabled either to dispense 
altogether with the evaluation of the constant К for the 
Hvwheel, or to determine it with much greater accuracy 
than by the more usual no-load method. This may be 
done as follows: Let the acceleration and retardation 
curves be plotted in terms of induced voltage, instead of 
epeed. Ав the excitation is assumed to be constant, the 
induced voltage is obtained by adding or subtracting the 
armature resistance drop (a quantity which may be assumed 
constant for the constant current) from the measured 
terminal voltage of the machine. Let A be a point on the 
acceleration curve and B a point on the retardation curve 
corresponding to the same induced voltage as A. Let v be 


the back volts at À and B, let i be the slope of the curve 


at А, and “з be the slope of the curve at В. The watts 


spent in changing the kinetic energy of the system at 


dr 
А-К"? а, 
ді“ 
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Hn d v 

В=К 31 

The current and induced voltage being the same in the 
armature for both cases, the watts producing electrical 
acceleration will be the same. Let these be denoted by W. 
Since the speeds corresponding to А and B will be almost 
identical, we may assume the iron and friction losses to be 
equal for the two points. Let these losses be h 


Then total accelerating watts at = W-! 
retarding watts at Be W +? 


Similarly watts at 


Hence K- WI. баа (2) 
( 


and 


Kot e Wl .. "AE (2) 
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dv dre : 
di dt 
de de 
i-e =) 
pe dt dt 
dv dv 
W. / t dt 
T dv аг 
dt dt 
duy de 
dt” dt 
W : ® е 0 Ы e 
d 4 Tv 
dt * dt 
Since the time interval here represented by d! will be 
constant for both curves we may write 
dv —dv 
Wo 
dv 4dv 


or since 


we have 


(3) 
and 


and 


or l= 


(4) 


(5) 


This gives the iron and friction losses as a function of the 
load on the machine without any necessity for a deter- 
mination of the constant K". It is to be noted that the 
value of K“ here employe 1 has a different numerical value 
from K previously used, though the ratio between the two 
should be constant for а given armature current and 
excitation of the motor; it is, in fact, the ratio between 
the voltage geuerated in the armature with the given 
excitation and the speed of the shaft in revolutions per 
minute. One constant can thus be easily obtained from 
the other, if this should be necessary. From equation (5) 
we could obtain directly the mechanical efficiency of the 
whole apparatus, consisting of motor and flywheel. Thus, 


Mechanical efficiency Wi- — . (6) 
1 = 


d edu 


Since this contains the losses in the flywhcel as well as 
those in the motor, we must make a correction in the values 
for d v and dv’ if we wish to arrivo at the efficiency of the 
motor alone. This may be easily dono. If du is the 
increase in the height of the retardation curve of the fly- 
wheel alone, taken at the same speed and for the same 
time interval as der and , then the fall in the retardation 
curve due to the motor losses alone will be 4 " – u. 
Similarly the change in the acceleration curve due to motor 
losses alone will be d v+d u. 


dv -duzóv, 


dyv+tdumdr, 


Hence putting 
and 
the mechanical efficiency of the motor becomes 

1 
1 óv-ór- 
бє+бг 

All the quantities in this expression are directly obtained 
from a pair of acceleration and retardation curves of the 


Efficiency = 
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motor and flywheel and a retardation curve of the flywheel 
alone. It is to be noted that this efficiency is calculated 
on the assumption of a constant C R drop in the armature. 
Any change in this will affect the value of W and will 
alter the apparent value of the mechanical losses. 
Equation (4) gives the value of the constant K“ in terms of 
the load. In this case the constant is determined from 
the slope of. the acceleration and retardation curves. The 
curves may consequently be said to form their own calibra- 
tion, and the accuracy of the constant will depend simply 
on the accuracy with which these curves can be determined. 
This is à most important point, because one of the chief 
merits of the retardation methods of testing is that all 
readings are of the simplest character and may be made 
with a high degree of accuracy, the mean error being 
further reduced from the fact that the readings are plotted 
on curves before being used for calculation. It is conse- 
quently а very great advantage not to have to introduce 
other measurements, in which it is very difficult to ensure 
the exact conditions of the retardation run. Further, by 
eliminating the use of the constant entirely, the calculation 
is simplified ,in. cases where only one pair of curves are 
taken. It may be thought that to keep the armature 
current constant during the acceleration or retardation of 
the motor would be a matter of considerable difficulty. 
I have not found this to be so, partly because it is possible 
to use an ammeter with а very open scale, since only one 
value of the current is to be а. With a little practice 
I found it possible to maintain the current so nearly 
constant that its maximum variation on either side of its 
correct value was not more than about j per cent., and 
its mean value must have differed by quite a small fraction 
of this from the normal. This accuracy was confirmed by 
the regularity with which the points fell on the plotted 


curves. . 
( To be continued.) 


DISCUSSION. 


Mr. Т. L. Minter, chairman, said they had had a most 
interesting and valuable paper from Mr. Smith. It was not 
an easy matter at any time to abstract a paper, and Mr. Sinith 
had done it extremely well. He did not feel that he could 
very well give any useful information to the discussion himself, 
and he would therefore ask Mr. Cramp to open the discussion. 

Mr. W. Cramp said he felt sure all must see that from begin- 
ning to end the paper read that nigbt һай patience, accuracy, 
and reliability written all over it. he utmost care was shown, 
and it was not often that curves for losses as difficult to obtain 
as many contained in the paper would yield such excellent 
results as those ШЕШЕН by Mr. Smith. On reading 
the paper he was struck by the graphical methods 
involving a retardation curve mentioned. It seemed to him 
that the graphical method was capable of a good deal of 
expansion. He noticed Mr. Smith passed it over in a very 
light way, but just now graphical methods were very much to 
the fore. He suggested the possibility of taking a retardation 
and an acceleration curve for a particular case, and then by 
drawing in all the subnormals to plot a complete curve of 
losses, and even of the efficiency for the machine. That meant 
extending the graphical method by making use of the know- 
ledge Mr. Smith had given them. With regard to the curves 
in Fig. 2, Mr. Smith said there were three curves given—the 
first for 5:9 amperes excitation, the second for 1:9 amperes, 
and the bottom for zero excitation. There appeared to be two 
bottom curves, and it was rather difficult to decide which one 
totake. In Fig. 3 calculated loss curves were given for that 
same machine—the top curve 35:9 amperes excitation, the second 
1:9 ainperes, and the third curve friction only. Now, if they were 
to extend (as he had done) the first curve up to full speed, it 
would be found that the motor had, with what he supposed was 
normal excitation and normal speed (3:9 amperes, 900 r.p.in.), 
a loss of 1,500 watts, or some 15 per cent. It seemed to him 
that this was an extraordinarily bad machine, and the result, he 
thought, required some explanation. Possibly that figure had 
something to do with the fact that Mr. Oschwald had not con- 
tinued the curve to the bitter end. He next referred to 
Mr. Smith's interesting formule: Nos. 1 to 7, and to the use of 
them. The author had in his applications a value of d »— 168, 
expressed in revolutions per minute. So far as he (Mr. Cramp) 
could see, by d v the author meant the slope of the curve, and, 
therefore, when a time of 12 seconds was taken, giving d r as 
large as 168 r. P. in., it was somewhat confusing to use the 
term dr’. It would have surely been more correct to write xr, 
and he appealed to Mr. Sinith as a teacher not to mix up those 
two terms, He would like to lay special stress upon the extra- 


ordinary simplicity and usefulness of the equation No. 6. The 
fact that the efficiency could be given in such easy form, involv- 
ing only a few careful time readings, and dispensing altogether 
with the calculation of moments of inertia, was an idea which 
was new to him, and ought to be invaluable in the test-roum. 
The development was most ingenious and very clearly expressed, 
Indeed, the example given by Mr. Smith showed how 
easy it was of application. He regretted very much 
that Mr. Smith had not said anything in the paper 
as to its application. to series-wound motors, where һе 
thought a field of usefulness existed, if anything. greater 
than that which included the shunt motor. Referring to Fig. 4, 
showing the retardation and acceleration curves as practically 
straight lines, he asked if it was not possible, if those lines ran 
so very straight, to just take four readings for any motor coupled 
to а flywheel, and to draw the straight lines from these four 
readings. Would he be right in assuming that the 20-ampere 
retardation curve could be taken as a straight line down to the 
bottom, or very near the bottom? If so, then not only was 
the taking of the readings very much simplified, but also the 
graphical method which he (Mr. Cramp) had just suggested 
would become extremely simple, as all the subnormals for one 
particular curve would be parallel. Could Mr. Smith say what 
inaccuracies would be introduced by such approximations ^. Mr. 
Smith stated that by earlier methods the value of the losses 
could not be arrived at within about 1 per cent., while 
his own later values were correct within two or three per 1,000. 
That was a percentage accuracy attained in no paper that he 
had read or heard of on the testing of motors, and he thought, 
for that reason alone, the paper was extremely valuable. As 
to the vexed question of the change of losses from no load to 
full load, over and over again different. writers had stated that 
at full load the increase in the losses was very great, so much 
so in some cases as to render all deductions from no-load tests 
useless. Mr. Smith had come to the conclusion that for the 
particular motor mentioned the ditference between no-load and 
full-load losses (excluding С R) was almost entirely due to 
brush resistance. That was a most important result. He would 
like to know if Mr. Smith had had any experience with other 
motors which would enable him to say once and for all that 
there was only about one-fifth of the change in losses due 
to stray power other than brush resistance. With regard to 
the efliciency test by the use of a separate flywheel, he thought 
Mr. Smith had shown that for motors up to, say, 50 h.p. it was 
à very accurate method, and he congratulated the author upon 
his simplified use of the flywheel as a test-room appliance, which 
he had passed over with so much modesty. In Fig. 6 Mr. Smith 
had some difficulty in accounting for the losses which occurred 
between retardation and acceleration. Some of these losses 
might possibly be due to windage. It did not seem to be realised 
that the windage losses in a motor might be an extremely big 
thing. Was it, then, fair to consider friction losses as due 
to friction alone, when the windage on a flywheel, such 
as a Oft. disc, amounted to about 10 h.p. at 500 r.p.m.1 
Again, would not that loss be ditferent when accelerating 
to what it was when retarding ^ Mr. Smith had styled the 
latter part of his paper Alternating-Current Induction Motors,” 
and he thought the author ought to. have said polyphase induc- 
tion motors, because the losses and the methods there given, 
and particularly the actual formule suggested, did not apply to 
single-phase motors. The iron losses, for instance, were always 
found greater in single-phase induction motors than in polyphase 
induction motors. The hysteresis calculation in particular at syn- 
chronism was not, he thought, true for the single-phase induction 
motor. Indeed, he did not think that at synchronism the 
hysteresis loss of the single-phase motor changed sign. In 
conclusion, he thanked Mr. Smith for his paper, which not only 
showed the result of much original thought, but also for the first 
time colleeted and contrasted the various methods of measuring 
motor losses. 

Mr. Junius Frith said he found the paper a very difficult 
one to discuss, partly because he found himself so much in 
agreement with most of it. He was surprised the author had 
not mentioned a method of separating the losses in a direct- 
current machine—namely, by taking power curves running tlie 
motor at varying speeds at two inductions, say at full aud at 
half induction, Both the current and the voltage lines should 
be straight lines. The slope of the two current curves being 
eddy-current losses, the slope of the half field curve was half 
that of the full field current curve; the portion between the 
base line and the left-hand end of the current curves gave the 
friction and hysteresis losses, which could he separated out 
very easily. He had used that method himself, and in the 
majority of cases it worked out very well. He had used the 
retardation method of separating losses at no load, but it had 
been his lot to deal with rather heavier machines, that kept 
running by themselves for à minute or two and which rendered 
the addition of a tlywheel unnecessary. For the full-load curves 
he did not think the author had laid sufficient. stress on the 
question of brushes : he gathered that he used the same brush 
lead for the retardation and acceleration curves = i.e., when the 
machine was acting as ‘moter or as generator. The power to 
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drive would be seriously affected by the position of the brushes, 
which required. to. be very accurately set in order not to yet 
very disturbing results by the currents under the brushes. He 
took at the machine used would be a 100-volt one, in which case 
the brash loss was likely to be very considerable. He thought 
the whole question of brush position had been passed over 
rather too rapidly. He objected to the author's use of the 
term "armature drop." Suppose à machine was run as a 
generator, and the armature circuit was suddenly opened, there 
would be a rise in voltage, and he thought it was a misnomer to 
call that ** armature drop” or ** voltage rise.” A large propor- 
tion of that rise was due to the liberating of the ampere-turns 
on the field, which were formerly used for armature reaction. 
He thought that point was obscured in the paper. Coming to 
the alternating section, several methods were mentioned of 
making a rotating tield by sending direct. current into the slip- 
rings of an induction motor, That, of course, was quite the 
neht way of making a revolving field, but such field might 
ditter from the revolving field caused by the stator current in 
having quite a different wave forin ; and so, whilst giving the 
мапе root-mean-square induction, the maximum induction on 
which depended the losses might not be the same at all. 

Dr. Кнокх said the paper was eminently useful to designers 
of electrical machinery. Purchasers did not care at all where 
the losses occurred or how they occurred. They wanted net 
etlieieney.. He thought that the question of allocating the losses 
depended upon what the machinery was required for—whether 
м was required to run on light load long or whether it was 
entirely required to run on full load. If on full load, then the 
question of design was entirely different to what it would be if 
required to be always running and the full load only occasionally 
put on. In that respect Mr. Sinith's paper was exceedingly 
useful to the designer when fixing these losses and adjusting 
therm in. such à way as to make the machine as efficient as 
possible for the work it had to do. 

Mr. C. F. Surrn, in reply, said that Mr. Cramp had made a 
very Interesting suggestion in connection with the diagram 
Fig. 1—viz., that the curves of losses might be directly plotted 
frui the combined acceleration and retardation curves without. 
the trouble of using the constant. That certainly might be 
d те. The reason why he had not in his own work adopted the 
graphical value of the slope of the curve, and why he had not 
used the subnormal as he had mentioned might be done, was 
that he found he could get more accurate values for the slope of 
the curve by actually using the curve itself rather than con- 
tinuing tangents as long lines to a considerable distance, where 
the error due to any want of parallelism and so on would be 
considerably magnified. He doubted, in consequence, whether 
^ oyraphical construction carried out would have quite 
the same accuracy as one in which the points were 
carefully pricked off from the actual curve itself by needle- 
pant dividers, but he could see that there might be 
ways in which it might prove of use. Mr. Cramp said there 
were two bottom curves in Fig. 2; really there was only one, 
although it looked like two. The two straight lines were the 
continuation of a single curve. As regards the watts plotted on 
the next curve, he had noticed the apparently excessive value 
of the iron. losses shown on the top curve, and alluded to by 
Mr. Cramp, but had not gone so far as to calculate the value 
which these losses would have at full speed. The actual 
experiment was not really quite as satisfactory as it should have 
been, on account of the fact that the range of the voltmeter 
was not sufficient to take the full voltage of the machine 
when fully excited and at full speed. It was probable 
that the top curve was not really a very reliable one. 
If the voltmeter had been adjusted beforehand so that 
its range coresponded to the range of readings required, the 
method should be quite accurate. As it was, he would not pin 
his faith to the actual values of the particular curves shown in 
Fig. 3, which had been given rather to illustrate a method than 
to vive actual values. Referring to Fig. 4, Mr. Cramp said the 
lines looked so like straight lines that he suggested taking only 
two points on them in order to obtain the complete line. With 
regard to that, he would say that the lines, when fully plotted 
eut on a large scale, were not sufficiently straight to make it 
реке to determine them completely by taking readings far 
apart. Mr. Cramp's suggestion might be adopted in the form 
described. by Dr. Sumpner in his paper їп 1892 before the 
Birmingham Section (Proceedings of the Institution of Elec- 
trical Engineers, vol. 21, p. 632)—viz, that, instead of 
observing speeds at equal intervals of time, it might be 
-"npler to read the time interval between the passage of 
the motor through different speads. If the time was noted 
when the readings were 1,000, and then a stop watch was set 
and the time taken for the speed to fall to 800, the time intervals 
would be quite long enough to read accurately, and the curves 
taken between the points would be sufficiently straight to make 
it unnecessary to take more than one such reading at or near 
the working speed of the motor. Regarding the losses shown 
in Fig. 6. he did not think that air friction or windage as 
sugsested by Mr. Crainp could possibly account for the 
d:tlerenee in the shape of those two curves, because at a given 


а the windaye loss must have been exactly the same when 
the machine was acting as a generator or as a motor. He did 
not see how windago could possibly make any difference 
in the shape of the curves. In regard to the losses 
to be expected in other machines, as he had men- 
tioned in the paper at the end of the first section, his 
experiments were only carried out on one machine. The 
particular flywheel he had available was mounted on bearings 
which practically made it impossible for any other motors to be 
put on it, so that he had not the opportunity of making com- 
parative tests. With regard to Mr. Frith's remarks, his 
description of the method he had used for separating the losses 
in direct-current motors was exceedingly interesting, and he 
(Mr. Smith) was very glad to learn how simply it could be done, 
and that the results in practice were so satisfactory. The 
method appeared to be a special application of the Kapp and 
Housman tests. With regard to the position of brushes, he 
thought he had used the term **drop" in a sense which Mr. 
Frith had misunderstood. The drop he (the author) meant 
was the difference between the terminal volts and the 
generated volts, and he quite admitted that the drop used 
in that sense might often be more largely due to armature 
reaction than to actual resistance. In connection with 
the alternating-current experiment, Mr. Frith spoke of the 
method in which the rotor circuit was opened and the difference 
in readings of the wattmeter before and after opening the 
circuit. was observed, and taken to représent the friction losses. 
The pulsation losses during rotation were borne by the rotor in 
the same way as the friction, so that if the rotor circuit was 
opened the pulsation losses were no longer supplied from the 
stator, and consequently the drop in volts was due to friction 
plus pulsation. In conclusion, he expressed his thanks to the 
members for patiently listening to his summary, and to those 
members who had contributed to the discussion. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


An ordinary general meeting of the Institution of 
Electrical Engineers was held on Thursday, April 18, at 
the Society of Arts. Dr. R. T. Glazebrook presided, and 
the paper read was by Prof. Alfred Schwartz on“ Flexibles, 
with Notes on the Testing of Rubber." The following were 
balloted for : 


Meinlers. —P. A. Lange, British Westinghouse Electric and Manu- 
facturing Company, Limited, Trafford Park, Manchester; R. Scott. 


Atkinson, 12, Zenobia-mansions, (Queen's Club-yardens, West 
Kensington, W. 
Associate Menbers.—W. J. Blackhall, Corporation Electricity 


Works, Dundee; R. J. Buchanan, Telegraph Department, Buenos 
Ayres and Rosario and Central Argentine Railways, Rosario ; L. G. J. 
Epps, 95, Upper Tulse-hill, S. W.; J. Muirhead, Belgrave, Clifton- 
road, Rugby; W. F. Simpson, Oakleigh, Hapton, near Burnley. 


Students, -A. A. Anderson, 4, Clareville-grove, South Kensington, 
S.W.; R. Barker, 17, Withington-road, Moss Side, Manchester ; 
E. J. Barnes, Christchurch-street, Ringwood, Hants ; P. E. Cheesman, 
8, Fairholm-road, West Kensington, W. J. de la Cruz T. Contreras, 
56, Emperor's-gate, South Kensington, S. W.; J. R. C. de Noronha, 
Ө, Westgate-terrace Kensington, S8. W.; E. А. G. Harvie, 32, Leinster- 
square, Bayswater, W.: G. Hayes, 12, Westcroft-square, Ravenscourt 
Park, W.; E. J. Middleton, Elgine House, St. Ann's-hill, Wands- 
worth, S. W. ; D. G. Pennington, 22, kensington-avenue, Victoria 
Park, Manchester: A. D. Richardson, Kirklevington Grange. Yarm. 
R. S. O., Yorks; С. A. Richardson, 22, Radnor Park- road, Folkestone ; 
К. V. Starkey, Ercildoune, Westwood Park, Southampton; G. K. 8. 
Thomas, Riverview, Castletownroche, co. Cork ; E. G. G. Thompson, 
18, May-street, Chorlton-on-Medlock, Manchester ; R. A. S. Thwaites, 
25, Christehurch-road, Streatham Hill, S.W. 


THE ELECTRICAL ENGINEERS, R.E. (VOLS.). 


Orders for week ending Friday, May 3. 
Monpay, Арки. 29. —' A" Соу. — Infantry drill, 6.50 p.m. 
Tvespay, APRIL 350. —' B" Coy.—Infantry drill, 8 p.m. 
Tuurspay, May 2.— C" Coy.—Infantry drill, 7.50 p.m. 
Fripay, May 3.—“ D" Coy.— Infantry drill, 7 p.m. 


(Signed) J. H. S. PriLLIPs, Captain, 
for Adjutant on leave, E. E. R. E. Vols.). 


Assistant Engineers.—The Municipality of Alexandria invite 
applications for the following appointments: one temporary chief 
assistant and four temporary assistant engineers with experience of 
sewerage ; one permanent chief assistant and one permanent. assistant 
mechanical and electrical engineers; one assistant engineer with 
experience of road construction and maintenance. Applications by 
June 6. Full particulars iu advertisement columns, 
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EQUATED LIFE LOANS. 


The paper by Mr. Robert Hammond read before the 
Institution of Electrical Engineers last night on deprecia- 
tion is a valuable contribution to the literature on this 
subject. The experience of the author and his position as 
honorary treasurer of the Institution give weight to his 
opinions. These endorse the view which we have so often 
expressed, that the annual contributions which municipalities 
make out of revenue to sinking funds on loans are 
equivalent to depreciation. They may or may not be 
sufficient to cover all the depreciation charges necessary to 
keep the undertaking sound financially, but they are means 
to that end. The difference between the useful life 
of the many different items needed in a complete 
equipment for electricity supply is gone into by Mr. 
Hammond, and his conclusions are likely to be generally 
accepted. There will be some disagreement, perhaps, over 
some of the details, and we are doubtful if the Local 
Government Board will agree that ten years is the average 
life of meters. These figures are dependent on the 
thoroughness with which the plant is maintained, and the 
department responsible for the sanctioning of the loans 
naturally wishes to be on the safe side. The difference 
between company and municipal methods of treating 
depreciation is again brought to the fore by this paper. 
Both, as far as electricity supply is concerned, have 
the same problems to deal with, but the methods 
of finance are so different that the balance - sheets 
cannot be compared directly. The company should 
each year take from the revenue account before any 
dividend is paida sum which, if invested at compound 
interest, will represent the actual ageing of the machinery, 
apparatus, mains, ete. This, then, provides a reserve from 
which the machinery can be replaced as it becomes worn 
out. Where a company does so provide for the deprecia- 
tion of machinery, and invests the money in outside 
securities, there is always cash available for renewals. 
With municipalities this is not the case. The original 
loans were in nearly all instances issued for equated 
periods, and the annual repayments of capital settled on this 
basis. The average life assumed results in the long-lived 
assets being too quickly depreciated. Those assets, however, 
such as meters, house connections, accumulators, ete., which 
have a short life will become useless before the period of 
the loan has expired. The municipality, as Mr. Hammond 
contends, should then be able to reborrow money to replace 
these assets. Provided that the period of the original loan 
was not too great, this is quite correct, and does not impair 
the financial stability of the undertaking. In fact, the 
whole matter would be greatly simplified if special loans 
were issued for each division of the plant for a term of 
years equal to the life of the same. This is the procedure 
now insisted on both by the Local Government Board 
and by the London County Council when lending 
to the metropolitan borough councils. These more 
recent loans will be kept quite distinct from each 
other. The book-keeping may be somewhat more 
voluminous, but it will then be easy to see that deprecia- 
tion is properly charged against each type of asset. This 
will also assist in the correct allocation of any capital 
expenditure necessitated by the antiquation of any part of 
the plant. There have been several cases where, due to 
no fault of the engineers of the undertaking, but rather 
to the unprecedented growth of demand, plant has had 
to be scrapped before the capital charges on it have 
been fully met. With the equated period of loan it 
is not an easy matter to determine how much o 
the new plant must be paid for out of capital and 
how much met by a charge against revenue. The 
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general conclusion of Mr. Hammond's paper is that the 
annual repayment of capital is “depreciation,” and he 
shows how to ascertain if any further charge is needed to 
balance antiquation of plant. There then remains the 
residual value of plant at the end of its life. This, with 
copper at its present price, may be very considerable, but 
we agree with the author that this scrap or break-up value 
should be left out of the accounts at present. It will then 
be an asset which can be applied to make up any deficiency 
which may arise to assist in the purchase of new plant. 


LONDON COUNTY COUNCIL POWER SCHEME. 


Lnd 


The Erening Standard and St. James's Gazelle announced 
yesterday afternoon that an understanding had been 
arrived at in regard to the power supply scheme promoted 
by the London County Council, and gave the following as 
the main points of the new scheme which has been drawn 
up: Second reading of the Progressives’ Bill to be proceeded 
with, certain clauses to be deleted. A new clause to be 
inserted when the Bill reaches committee stage in Parlia- 
ment, giving the Council powers to purchase within a 
certain period existing undertakings in the event of the 
Council failing to arrive at an agreement with the сот. 
panies for the future working of those undertakings, 
оп lines to be approved by the Council. Proposed coales- 
cence of existing undertakings for the purpose of uniform 
working козел London. The companies to provide 
four generating stations to serve the Metropolis—one in 
the east, one in the west, one in the south, and one in the 
north. Maximum of 1d. a unit to be charged by the com- 
panies. Other conditions to safeguard the public interests. 
The consideration to the companies to be an extension of 
the time within which their undertakings cannot be acquired 
except by expropriation. 

Our contemporary states that there is no intention on 
the part of the Municipal Reformers to depart. from their 
declared policy of not working the undertaking under any 
circumstances, and the clause in the present Bill taking 
powers to do so is to be struck out. It is understood, 
however, that it is intended to limit the period within 
which the purchase can be made, in the event of no agree- 
ment being come to with the companies for coalescence and 
uniformity, to two years. The Eyening Standard states: 
The extension of time which it is proposed to grant to tho 
companies in lieu of the conditions which it is intended to 
impose is not, according to the present plans, to excecd 
10 or 15 years from 1931, the date when compulsory 
acquisition may take place. This term is likely to be 
regarded as wholly inadequate by the companies in view 
of the heavy additional capital expenditure which will 
have to be raised to give effect to the scheme of the 
County Council committees. The extension desired by 
the companies is 42 years, and it is understood that they 
are not prepared to embark upon the expenditure which 
will be necessary for a much less consideration. With 
regard to the Greenwich generating station, it is proposed 
to spend another £500,000 upon it, making a total of 
£1,000,000, and use the station solely for generating 
current for the tramways.” 


THROUGH RUNNING ON TRAMWAYS. 


Proposed Joint Board for East London. 


For a tramway round London to be a success from the 
users point of view, the service must not be confined to 
one municipal area. ‘These areas have no relation to the 
population moving to and fro, and are not self-contained, 
as is the case with the large provincial towns. Hence, 
while each corporation may wish to own its tramways, 
some system of through running is essential to meet the 
publie requirements. There would be much gained from 
even closer interconnection, as one tramway manager 
could frequently control, say, three adjoining tramways 
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more efficiently than they can be managed separately. 
The Barking Town Urban District Council recently 
suggested the formation of a joint board or committee for 
the purpose of arranging a system of inter-running on tho 
tramway system of the whole of the East-end of London. 
It was proposed to the other authorities that a joint board 
be formed, consisting of three members of each authority, 
for the purpose of: (1) the arrangement of through. 
running routes ; (2) fixing of rates per car mile to be paid 
by tramway authorities running over foreign lines; (3) 
the arrangement, if possible, of express parcels delivery, 
and night goods services; (4) to arrange rates for the hire 
of cars from any authority in respect of any special 
demand ; and (5) generally to work for the mutual benefit 
of the undertakings, having regard firstly to the con- 
venience of the public. 

Mr. H. E. Blain, the tramway manager of West Ham, 
has sent the following report to his committee on this 
proposal. As Mr. Blain has already arranged for through 
running with most of the adjoiniug systems, his views on 
the question have special value. His report, dated April 11, 
reads : 


I beg to report that I do not consider it probable that tho 
suggestion for the formation of a joint tramway board for the 
eastern metropolitan area would be received with favour at 
the present moment by the authorities concerned. "The main 
advantages of such a board are: (1) to enable economies to be 
effected in the construction period, or in the provision of оћсе, 
depót, and car works accommodation with the necessary machine 
tool and other equipment; (2) to enable economies to be 
effected in the running arrangements by the standardisation and 
joint purchase of stores and general equipment; (3) to enable 
the economies to be effected which result from 4 spread of 
administrative expenses over an increased car mileage ; (4) to 
deal with through-running arrangements in the event of local 
or inter-authority difficulties causing definite inconvenience to 
the public. 

I am of opinion that the formation of such a board or joint 
committee prior to the establishment of the various tramway 
Systems in the area mentioned would have been of great financial 
advantage to each of the authorities, and the committee will no 
doubt remember that a strong representation to this end was 
made, without success, by West Ham to the Leyton Council 
prior to the latter organising its tramways undertaking. 

It will be seen from the foregoing that the time at which it 
was possible to get the greatest usefulness from a joint board 
or committee in this area—viz., prior to the organisation of the 
various tramways undertakings—has long since passed. The 
minor objects which the Barking Council suggest should now 
be assigned to such a body are objects which have been and are 
being dealt with by the existing administrative bodies with com- 
paratively little ditticulty and without any inconvenience to the 
public, who have, so far as the Essex portion of the area is con- 
cerned, had through-running arrangements practically at the 
earliest possible moment. West Ham had through-running 
arrangements with East Ham before the former system was 
open for three months, and the facilities were extended through 
Barking immediately the latter's lines were laid. West Ham 
and Leyton were through-running from the inauguration of the 
latter system, and Kast Ham ran into Ilford, and Ilford into 
Barking, as soon as the respective lines were laid. 

It is possible that a joint board might be of usefulness as an 
arbitrating body in connection with any through-running 
negotiations where the neighbouring authorities were unable 
to come to an agreement, as also in regard to the making of 
contracts for supplies, ete. It is also possible that circum- 
stances might arise under which it would be necessary for 
the tramway-owning authorities in the. Essex portion of the 
area to combine for purposes of mutual protection, and I had 
discussed such a scheme at some length with the chairman 
months before this present letter came from Barking. 

The Barking proposal does not seem to ше to do more 
than touch the fringe of the really important advantages 
derivable from a joint board, and I can conceive that, not- 
withstanding the fact that the time for the greatest. financial 
usefulness to be obtained from such а body has gone, circum- 
stances may arise which may make the project of definite and 
urgent importance. Some of these circumstances do not seem 
to be as imminent or pressing as they did some time back, 
and, should they recur, it would appear to be advisable for 
an authority having more important tramway interests than 
Barking to move in the matter. The present proposal seems 
to me to be of a comparatively limited and unimportant 
character. 


The committee have endorsed this report by recommend- 


ing the Council not to agree to the formation of the sug 
gested board at the present time. We quite agree with 
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Mr. Blain that co-operation before the tramways are con- 
structed by the neighbouring authorities would save much 
capital expense. Now that this additional outlay has been 
incurred, there may well be a year or two of experienco 
neéded before some of the smaller authorities realise tho 
advantage of one central control. They will then havo 
data from which the details of this joint control can bo 
equitably adjusted. 


Ld 


THE NEW CLYDEBANK DOCK. 


Glasgow has been en féte this week in connection with a 
three days' visit of T.R.H. the Prince and Princess of 
Wales, who arrived in the commercial capital of the North 
on the evening of Monday, 22nd inst., and leavo to-day 
(Friday). The main incident, if not the chief occasion of 
the Royal visit, was the opening of the new Rothesay Dock 
at Clydebank. This functiou was carried out with all 
due ceremony by their Royal Highnesses on Thursday, 
25th inst. 

The machinery in connection with the new dock is to be 
operated electrically throughout, to the entire exclusion of 
hyuraulic or other forms of power. The dock, the dimen- 
sions of which are: entrance, 200ft. wide; basin, 200ft. 
square ; inner basin, 1,735ft. long and varying in width 
from 302ft. to 330ft., is the largest, if not the only, dock in 
this country operated electrically. The primary use of the 


have hitherto been generally adopted, but in the present 
instance these have been dispensed with and advantage 
taken of the latest developments of power storage in 
revolving masses. The boilers, two in number, are of the 
water-tube type, and are each capable of evaporating 
12,500lb. of water per hour, the working pressure being 
160lb. per square inch. Mechanical stokers, Greens 
economiser, and all the most up-to-date  boiler-house 
accessories have been fitted. No mechanical appliances 
for handling the coal are at present provided, but pro- 
vision has been made for coal elevator, conveyor, and 
storage hoppers. 

The lighting plant consists of one high-speed engine 
coupled direct to an electric generator having an output of 
120 kw. at an E M.F. of 440 to 460 volts. The exciter 
set consists of a high-speed engine direct coupled to an 
electric generator, and the auxiliary plant includes con- 
densing plant, feed pumps, feed-water heaters, oil 
separators, etc. The main switchboard, placed on a 
raised platform in the generating station, will ultimately 
consist of about 20 panels, and be capable of dealing with 
the full dock equipment. A 20-ton overhead travelling 
crane has been provided. Current is conveyed to the 
outside machines by means of cables running from the main 
switchboard through the basement of the engine-house and 
along a subway constructed in the dock walls. 

Two coal hoists are at present erected, provision being 
made for two more. No. 1 hoist is capable of raising a 
load to a height of 50ft. and No. 2 hoist 60ft., each hoist 
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The Generating Station for the Supply of Light and Power to the Clydebank Docks. 


dock is for the export of coal and the import of iron ore 
and other minerals, and it will provide for a combined 
trade of fully 4,000,000 tons per annum. After having 
experimented satisfactorily with a trial electric crane at 
Prince's Dock, Glasgow, the Clyde Navigation decided to 
adopt electricity as the motive power at the new dock. The 
equipment will ultimately consist of four coal hoists and about 
56 cranes and a few transporters, together with the neces- 
gary capstans and other auxiliary machinery. The generat- 
ing station is situated near the west end of the north quay 
of the inner basin, and in close proximity to the coal 
hoists. It comprises the engine-house, 104ft. long by 
691ft. wide; a boiler-house, 104ft. long by 49ft. wide; and 
a house for the condensing plant, 364ft. long by 277ft. 
wide. The buildings are faced with terra-cotta brick with 
red freestone facings. The chimney is 150ft. high. The 
machinery includes two main generating sets and one 
lighting set, provision being made for one additional set of 
each. The main generating sets form a combination 
entirely novel. Each set consists of an engine and three 
generators, one generator for supplying power to the general 
dock machinery and two special generators for supplying 
current to the coal hoists. Each engine is arranged to 
develop 450 b.h.p. at its normal load ; the power generator 
will give an output of 250 kw., and the coal hoist gene- 
rators will each haveanoutput capacity upto about 400 e.h.p., 
the whole being arranged so that the three generators may 
be run simultaneously and fully employed without the 
demand from the engine exceeding the normal. To meet 
variable and excessive load conditions, storage batteries 


being capable of dealing with 1,000 tons of coal per hour, 
and of raising a total gross load of 32 tons to а height of 
50ft. in 30 seconds. The whole of the machinery is placed 
at the top of the hoist, and the controlling gear is so 
arranged that the cradle is automatically brought to a 
standstill at any predetermined position, thus obviating 
the possibility of overwinding or overtipping. It is 
anticipated that the manner in which the difficult problems 
of accelerating and retarding such powers and loads 
as are here concerned have been solved in connection with 
this plant, will probably lead in the near future to the 
eneral adoption of electricity as the motive power for 
dock and harbour works. The jib cranes are each capable 
of dealing with loads up to four tons through a total range 
of lift of 80ft. and up to a radius of 45ft. The speed of 
lift is 120ft. per minute. The cranes are of the free barrel 
type. Two pierhead capstans have been erected, each 
being capable of dealing with the largest vessels, and 
arranged with variable-speed раг The lighting is effected 
by means of are and incandescent lamps, no exposed or 
overhead conductors being employed in the distribution 
system. 

The machinery throughout has been designed with a 
knowledge of the best and most recent practice both at 
home and abroad, but the absence of previous similar 
work has necessitated the designing of the plant on 
entirely new lines. Fuller details of the machinery are 
promised when more extended experience of ite workiug 
has been gained, but meanwhile the assurance is given 
that the preliminary trials have been thoroughly satis- 


— — 


factory. The generating plant is by Messrs. Siemens Bros. 
Dynamo Works, Limited; boilers and economiser are by 
Messrs. Babcock and Wilcox ; Messrs. Kelvin and James 
White, of Glasgow, are the makers of the switchboard ; 
and the cables are by the British Insulated and Helsby 
Cables, Limited. Messrs. W. C. Martin and Co, of 
Glasgow, have carried out the lighting. The whole of the 
plant has been arranged and carried out under the personal 
supervision of the mechanical engineer to the Clyde 
Navigation, Mr. G. H. Baxter, and Mr. Walter Dixon, 
MIME, M.LE.E, consulting electrical engineer, of 
Glasgow. 


— — M ——————— — — — — — 


BLACKPOOL ELECTRICITY WORKS. 


The central-station engineer buys coal and sella elec- 
tricity. The intermediate steps in the production of 
electricity from coal are capable of many variations. It is 
in these that the engineering skill of the chief can be 


Annua! Coal Consumed in 1,000 Tons 
Coa! per Unit Generated in Lbs 
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efficient condensing plant, superheaters, etc, and a 
systematic supervision of the boiler-house, have con- 
tributed to the above end. So far the curve of total coal 
used shows no signs of bending upwards to follow 


the inerease in output. This looks like a reversal 
of the usual laws. The other figures for the 
Blackpool undertaking аге also satisfactory. Thus 


Mr. Furness reports that when the official figures are 
obtainable the result of the past year’s working will show 
an nvailahle surplus exceeding £8,000, after meeting all 
expenditure on revenue account and providing for 
interest and sinking fund charges on capital. From the 
undermentioned figures this year's surplus will show a sub- 
stantial increase over past years: year 1901, £205 loss; 
1902, £59 profit; 1903, £2.410 profit; 1904, £2,270 profit ; 
1905, £5,900 profit; 1906, £6,120 profit; 1907, £8,000 profit 
(approximately). The profit is expected to be some £200 
more than the above approximate figure. Tho output from 
the station shows an increase for every department cf 
supply, but the electrieity used on the works has been 


L 
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Units Generated per Annum in Millions 


Fig. 1.—Curves for the Blackpool Electricity Works. 


stown, and the coal burned per unit generated or unit 
sold is a good measure of the etliciency of the man in 
charge. The Corporation of Blackpool are fortunate in 
having Mr. Charles Furness as chief of the electricity 
supplv, as the following extracts from last year's accounts 
will show. "There has been a further reduction in the 
coal consumed, in spite of an increase in the units pro- 


duced. ‘Tbe figures for the past six years are as follows: 
wn Tons of Cost. Units Lbs. of coal 
: coal. £ generated. per unit. 
IS uum 15.29 7.867 2.262.516 ...... 151 
1 аа 15.000 ...... 13919 iss 2.588,482 ...... 14 
ra o... 14.869 ..... 7202 2.510.830  ...... 12:9 
I4» uos 10.869 ...... 4.90 2,828 857 ...... 8:6 
«65. 4. 9.981 ues 4,517 5,154,325 ...... 7 
1477 U 8.582 4, 150 5,404,511 ...... 5°65 


To show these results diagrammatically, we have pre- 
pared the curves (Fig. 1), in which the slope of the line 
representing coal used is in the opposite direction to what 
would have been expected. The coal needed per unit 
generated might be expected to fall slightly, as with larger 
output a gain is usual. At Blackpool the fall in six years 
has been from 15'1lb. to 5°65lb., which is a remarkable 
decrease. The cost of coal per unit has in the same time 
fallen from ‘84d. to ‘33d., a reduction of 51d. per unit. 
There have been many alterations made in the working 
arrangements to secure this saving. Thus prior to 1904, 
when the striking change in the curves takes place, the 
engines mostly ran non-condensing. ‘The addition of 


reduced. We congratulate Blackpool on Mr. Furness's 
successful management. 


FORTHCOMING EVENTS. 


FRIDAY, ATI. 26. 


Royal Institution of Great Britain. At 9 p.m., at Albemarle- 
street, Piccadilly. “ New Illuminants," by Mr. J. Swinburne. 
meum of Mechanical Engineers.—Annual dinner at lote 

Cecil. 
SATURDAY, APRIL 27. 

Stratford-on-Avon.— Opening of Stratford-on- Avon Electricity Co.'s 
power station at Stratford at 3.30 p.m. 

Royal Institution of Great Britain. —At 5 p.m., at Albemarle- 
street, Piccadilly, W., ** Studies in Magnetism,” by Prof. S. P. 
Thompson. (Tyndall Lecture III.) 

Institution of Electrical Engineers.— At 10 a.m., students’ visit 
to National Physical Laboratory, Teddington. 

Tr EspAY, Arkin 50. 

Institution of Civil Engineers. At 8 p.m., annual gencral meeting 
(members only.) 

WEDNESDAY, May 1. 

Institution of Electrical Engineers (Students' Section). —At 
7.30 p.m., annual general meeting and paper on “ Electric 
Valves," by Mr. E. W. Moss. 

TuvnspAv, May 2. 

Institution of Eloctrical Engineers.—At 8 p.m., at Society ol 
Arts, John-street, Adelphi, W.C., “The Use of Wooden Poles 
for Overhead Power Transmission,” by Mr. C. Wade, 


586 


THE ELECTRICAL ENGINEER, APRIL 26, 1907. 


DEPRECIATION.* 
BY ROBERT HAMMOND, MEMBER OF COUNCIL. 


In arriving at the net profits earned during any given period 
by an industrial undertaking, it is obvious that a determination 
should be made of the extent to which the assets of the under- 
taking have depreciated in value during that period. Where 
machinery and apparatus are employed it is necessary to 
estimate their probable ‘‘life,” which, in the case of under- 
takings working on well-established lines, may be easily arrived 
at. Having fixed a definite figure for the life, the sum which 
is equivalent to the annual depreciation of the machinery and 
apparatus may be written off annually and debited to the 
gross profits, this book entry involving no withdrawal of 
money from the undertaking; or out of the gross profits 
annual investments may be made of such sums as will, at com- 
pound interest, reach the amount of the original cost of the 
machinery and apparatus by the time that they are worn out. 
To take an illustration. Let us presume that machinery and 
apparatus have been acquired at a cost of £100,000, and that 
25 years has been fixed as the probable life. If it be decided to 
invest the depreciation fund in the undertaking, а sum of 
£1,000 should be debited annually for 25 years to gross 
profits," and credited to machinery and apparatus, thereby 
reducing its book value from £100,000 at the start to nil at the 
end of the 25 years. Or, if it be decided to keep the deprecia- 
tion fund intact, and to invest it in securities yielding, say, 
5 per cent., it will be necessary out of the gross profits to set 
aside annually the sum of £2,742. 168. Such annual invest- 
ments bearing compound interest at 3 per cent. per annum will 
reach £100,000 at the end of 25 years. 

Turning to electricity supply undertakings, one finds that 
their development has been so rapid, and the working con- 
ditions have во greatly altered in so short a time, that no 
standard method has yet been agreed upon for dealing with the 
question of depreciation, and no definite course has been 
pursued either by companies or by local authorities. In the 
case of undertakings owned by local authorities the issue has, 
indeed, been somewhat obscured by the controversial questions 
which seem inseparable from all municipal undertakings, and by 
the difference between the financial basis of these undertakings 
wid that of most other industrial concerns. 

The object of the present paper is to invite the members of 
the Institution to consider the question of depreciation in all its 
bearings as applicable to electricity supply undertakings, in the 
hope that some definite conclusion may be arrived at as to the 
proper provision which should be made in the case of under- 
takings owned whether by companies or by local authorities. 
The word “ depreciation” is used in a wide sense, and it is 
desired to include in the inquiry not only the consideration of 
the provision which should be made to cover the depreciation in 
value of the assets of an undertaking, but also as to what other 
charges beyond the ordinary working costs should be debited to 
the revenue account before arriving at the net profits of the 
undertaking. Following these lines, we have first to consider 
the question of depreciation proper, then the advisability of 
creating a reserve fund to provide for unforeseen expenses 
which may be incurred owing to accident or other emergency, 
and, lastly, the provision of a further fund to cover antiquation 
of machinery, apparatus, and mains, thereby preparing for the 
possible necessity of scrapping machinery, ete., which may be in 
good working order, but which may have become obsolete 
owing to improvements introduced in methods of generation and 
distribution. In the case of undertakings owned by companies, 
the consideration of these questions resolves itself merely into 
what should be the amount of the provision to be set aside 
annually from the gross profits in connection with the above 
items. In the case of undertakings owned by local authorities, 
on the other hand, not only is it necessary to consider the 
amount to be provided under the three heads of depreciation, 
extraordinary emergencies, and antiquation, but a more con- 
troversial point arises—viz., the effect of the peculiar financial 
basis on which such undertakings rest upon the necessity for 
these provisions. 

COMPANIES, 

Obviously the two classes of undertakings must be considered 
separately, though in many respects there are points common to 
both. Whether the undertakings are owned by companies or 
by local authorities the conditions governing their working are 
such that, in order to give a continuous supply of electricity, it 
is essential that machinery, apparatus, and mains should be kept 
in a high state of efficiency. The cost of so maintaining the 
plaut is, of course, regarded as part of the working costs, and 
is assumed to be so dealt with. Plant, well maintained as it 
muy be, must, however, gradually depreciate, and a time will 
cone when the frequency and extent of repairs and renewals 
necessitate so heavy an item of annual expenditure that it is 
preferable to replace it with entirely new plant. In order to 
arrive at the amount with which the gross profits should be 


* A paper read before the Institution of Electrical Engincers, 
April 29. 


debited annually in order to cover this depreciation, it is 
necessary to settle the number of years which will elapse 
before the various classes of plant and apparatus in use will 
arrive at the scrapping stage and will require entire renewal. 
At the outset we are confronted with the difficulty that the life 
of machinery so largely depends upon the way in which it is 
maintained, that a definite period at which any particular class 
of machinery or apparatus would in the ordinary course be 
entirely worn out can hardly be taken as of universal application. 
On the basis, however, that all plant would be carefully main- 
taimed and faulty parts renewed out of revenue, it is suggested 
that the periods named below represent a fair approximation of 
the life of the various classes of machinery and apparatus, etc., 
named : 


Estimated Years of Life. 


Land and building ã 2 . 60 
Machinery and plant —Boilerrte e. . 20 
Pumps and pipework | ............. eene . 25 
Conveyors MM PET 10 
Fg MR ы НЕНИИ ð V E исе нинди 25 
übe a dd oven 20 
Dynamos and alternators................. e 25 
/ ³o³ A 20 
Tools and sundries —— M 10 
Accumulator Senere nian eei o Erbe evan Аны dde rU pA 15 
Transformers, stati ꝗ e 15 
Converters: i 88 20 
Switching apparatus and instruments... . 20 
Meter OMM ß — M 10 
Mains hure,. roS Oeo S erra 25 
,,, 50 
M екиде rales gua Am canta wen cH ded SMS 50 


The “lives” set forth will doubtless provoke some criticism, 
but it is repeated that the ‘‘life” largely depends upon the 
degree of thoroughness with which the plant is maintained. 
With accumulators, for instance, it seems sanguine at first sight 
to give a life of 15 years. Further consideration shows, 
however, that for all practical purposes, with careful upkeep, 
the life given is merely that of the boxes containing the 
plates, connections, eto. There is no reason why a battery of 
accumulators should not last considerably longer than 15 
years if the plates are regularly renewed out of revenue. 
If the above periods be accepted, it becomes a simple calcula- 
tion as to the amount which must annually be written off or set 
aside to a sinking fund. 

Reference has already been made to the alternative methods 
of dealing with the depreciation fund. Of those methods 
doubtless the sounder is that which provides for the annual 
investment, outside the undertaking, of such sums as will. 
accumulated at compound interest, represent from time to 
time the actual ageing of the machinery, apparatus, mains, etc. 
It is true that if this method were adopted, each extension of 
the undertaking would necessitate the raising of fresh capital 
which would have to be subscribed either by the existing 
shareholders or by the general public. Although this might 
cause inconvenience, yet, nevertheless, it is urged that by this 
method a far more definite control would be established over 
the growth of the undertaking, and the shareholders would 
have the option of either investing or refraining from investing 
further capital in it instead of being compelled to do so through 
the investment of the depreciation fund moneys in it. It 
is also urged that should the course advocated be pursued. 
the company with such an asset at its back would be in 
a far more favourable position as regards the issue of 
fresh share capital than it would be if it had invested 
its depreciation fund in extensions, and was compelled to ge 
to the public for more capital at a time when a large 
proportion of its machinery and plant had become worn out. 
In support of this contention it is pointed out that in many 
undertakings not only is the existing plant written down in 
value in the balance-sheet, but since the balance so obtained 
does not exist in cash, it has been considered necessary to form 
a sepruate fund, called a renewals fund, which is retained as 
cash for the purpose of renewing such items as have an 
exceedingly short life, such as the track in a tramway under- 
taking. 

It seems to be unreasonable that profits should be debited 
not only with depreciation but also with contributions to a 
renewals fund. If the depreciation fund existed in readily 
convertible securities, instead of being invested in the under- 
taking for extensions and the like, it would be available, in the 
case of а tramway company, to renew the track as soon as the 
rails were worn out, and the moneys otherwise placed to the 
renewal fund would have been distributed as profits. One, of 
course, gets back to the fact that for the purpose uf extensions 
fresh issues of capital would be required from time to time, and 
most directors would doubtless think it preferable to use the 
money which they had actually in hand before they made an 
appeal to their shareholders or to the outside publice for further 
share capital. This, indeed, is the method that has almost 
universally been adopted by the electricity supply companies 
operating in the Metropolis, 
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So far, the formation of a depreciation fund in the narrow 
sense of the word has alone been dealt with. The formation of 
such a fund, apart from the method of accountancy adopted, 
appears to be essential whether the company is working at a 
pretit or a loss; In the event of its working at a loss for, let 
us suppose, the first few years, it seems only sound that before 
any moneys are distributed as dividends, not only should the 
trading losses be made good, but the contributions to the 
depreciation fund which otherwise would have been set aside 
should also be made. As regards the second item, to which 
reference has already been made as coming within the purview 
of the paper - namely, the provision of a general reserve fund -- 
it seems to the author that, however wise the formation of a 
zeneral reserve fund might be for the purpose of equalisation of 
dividends, it, nevertheless, does not rank as a strict necessity, as 
does a depreciation fund. Further, he does not agree with 
these who hold that such a fund is necessary, not only for the 
eyuahisation of dividends, but for the purpose of providing 
aminst extraordinary expenditure due to unforeseen emer- 
zencies. Such emergencies are caused. by accident in one form 
er another, and such risks should. be fully insured against and 
the premiunis regarded as part of the ordinary working costs. 

Lastly. there is to be considered whether a fund to cover 
antiquation should. be deemed obligatory. It has been urged, 
en the one hand, that no provision whatever. need be made 
under this heading. Those who hold this view contend that 
any great revolution in engineering. methods which would eause 
their present. plant to. become obsolete would necessarily carry 
with it its own advantages either in the direction of a great 
improvement in ећсіепеу or in an extension of the uses to 
Which electricity might be put. They contend that these advan- 
tages if really extensive would in themselves more than pay for 
their adoption, and that unless a company could see its way to 
larger dividends by adopting an improvement, it would, of 
course, continue on the old lines. On the other hand, many 
held the view that an antiquation fund is of vital importance, 
and they point out that a radical improvement might arise 
which entirely superseded the existing methods of generation 
aud distribution, and while such an improvement would entirely 
take the field in opposition tothe present methods, nevertheless 
the unprovement might not carry with itself a sufficient margin 
of profit to cope with the dead weight of interest on capital 
expended upon superseded plant. A company which was 
without an antiquation fund would then be faced by the possible 
competition of a new concern not so overburdened with capital 
charges, Which could completely relieve them of their business. 
The author does not share the latter view to the full extent, 
but, on the other hand, he thinks that no electricity supply 
undertaking can be regarded as in a thoroughly sound 
position unless seme provision has been made in the 
direction of an antiquation fund. At the same time, the pro- 
Vision is, in his opinion, not one which would rank on the same 
footing as a depreciation fund per se, but is one which might 
wisely be contributed to out of profits as a sort of nest-egg for 
the future. The distinction which he desires to draw between 
the contributions to a depreciation fund and contributions to an 
antiquation fund is practically that the former should be built 
пр whether the undertaking is working at a loss or not, while 
contributions to the latter. fund need only be regarded as 
wivissble when a concern is in a tlourishing condition. 


LocaL AUTHORITIES, 


In considering the case of local authorities owning electricity 
supply undertakings, it is seen that their method of raising the 
capital precludes them from adopting the plan in vogue among 
the compames of writing down the value of their machinery, 
apparatus, etc., and keeping the money in the business. 
Members of the Institution are, of course, aware that the 
сарнай expenditure required in connection with undertakings 
owned by local authorities is raised in the United Kingdom by 
means Of loans upon the security of the general district rate, 
such loans having to be 1 at certain definite periods. 
lhese repayments are secured by the creation of sinking funds, 
the annual payments to the sinking funds being provided out 
of the revenue of the undertaking, any deficit which may arise 
taing met by a charge проп the rates. In the case of loans 
aathorised by the Local Government Board. the practice hitherto 
has been to allow a period of 25 years for the repayment of 
leans required for electricity supply undertakings. The period 
ef 25 years is supposed to represent the average Ше of the 
various sets of machinery, apparatus, and of the mains, 
buildings, ete., upon which the capital expenditure is to be 
incurred. That is to say. that while the life of such items as 
lands, buildings, etc., is well over 25 years, on the other hand 
etpenditure is incurred upon pieces of apparatus whose life is 
c -n-~iderably less than 25 years. 

While. perhaps, it does not bear strictly upon the subject- 
et ter of this paper, reference may be made, in connection with 
the lite of various portions of the plant, to the system by which 
one may arrive at an equated period for à loan which covers the 
purche of various apparatus and machinery with varying 
» ves." The method of arriving at the equated period in 


common vogue is to take the average of the lives, taking into 
consideration, of course, the different monetary values. As a 
matter of fact, this method can only give a more or less correct 
approximation of the true equated period. When the rate of 
interest payable on the sinking fund is a comparatively low one, 
and the various periods are not greatly dissimilar, the result 
obtained by averaging the lives does not differ widely from = the 
result obtained by calculating the true equated period. On the 
other hand, under other conditions which are quite likely to 
obtain in practice the divergence may be considerable. 

Perhaps it should be explained what the author means by the 
use of the words, ** The true equated period." In dealing with 
a number of loans for various periods of years, two courses аго 
open to the borrower. He may either deal separately with each 
separate loan and pay each off as it becomes due, or he may 
arrange with the lenders to equate the whole of the loans, and 
thus enable him to erect. one sinking fund and to pay off the 
whole amount of his indebtedness at one time. From both the 
point of view of the borrower and the lender it is, of course, an 
axiom that, whichever of these two courses be adopted, neither 
party shall be the loser from a financial point of view. In other 
words, the arrangement must be such that the present. value to 
the lender of the combined loan, repaid at the equated period, 
must be exactly the saine as the present value to the lender of 
АП the separate loans. In arriving, therefore, at the true 
equated period of a number of loans, it is not sufficient to take 
the mean value of the lives of the assets, and thus to ignore the 
compound interest question, The exact method is to arrive. һу 
calculation at a period of years such that, if the total amount of 
the various loans were repayable at the end of that period, the 
present value of that loan would be equal to the present value 
of all the separate loans repaid. at their various individual 
periods. As stated above, the difference between the results 
arrived at by these two methods is not great when the rate of 
interest at which the sinking fund is invested is about 3 per 
cent., and when the different periods are not greatly dissiinilar. 
When, however, the periods to be equated differ widely, or 
when the rate of interest 1s a higher one, considerable difference 
appears, as may be shown by the following example: Let the 
loans set out below be obtained and be repayable at the expira- 
tion of the periods named— 

£20,000 repayable in 60 years. 

£30,000 js 25 „, 

£10,000 v I9. 53 

£10,000 T 10 „ 
The average of the above periods is 31°43 years, arrived at as 
follows : 


20,000 x 60 = 1.200.000 
50,000 x 25= 750,000 
10,000x15= 150.000 
10.000 х 10:= 100,000 
70,000 2,200,000 
2,200,000 _ 54.43 
70,000 


The present value of 
£20,000 due 60 years hence at 3 per cent. is £3.394 6: 


30,000 ,, 25 ©; 5 14.528:5 
10.000 ,, 15 » - 6,418:6 
10,000 ,, 10 y T 7,440:9 


Total of loans 70,000 Total of present values 31,582:4 


To obtain the required equated period it is only necessary to 
calculate the number of years („) at which £70,000 would bo 
due in order to have a present value of £31,582°4 : 


70.000 _ 31 582-4. 


1:03" 

„ = ext 70,000 — os 81. 582.4 
108 1:05 

"= 26:99. 


In the past it has often. been contended that їп the case of 
local authorities no further provision. for depreciation. beyond 
the sinking fund payments is necessary in arriving at the true 
annual profits, owing to the fact that the annual contributions 
to sinking fund are such that by the time the plant has been 
worn out, the indebtedness in respect of the capital expendi- 
ture on same will have been extinguished. The opponents of 
municipal trading have not only strongly contested this view, 
but the discussion has been further complicated by attacks on 
the period of 25 years, arrived at by the equation of the lives of 
the various portions of the plant. Apart, however, from the 
soundness of the basis taken in arriving at the equated period 
for repayment of loans, the opponents of municipal trading have 
contended that not only should annual contributions to the 
sinking funds be made of such amounts as will be sutticient to 
extinguish the indebtedness at the end of the loan periods, but 
that further contributions should be made either from revenue 
ur from the rate fund of such amounts as would provide a fund 
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sufficient entirely to renew the machinery, apparatus, mains, 
etc., without incurring fresh indebtedness when the original 
* outfit" is worn out. That is to say, it is sought to burden the 
undertakings of local authorities not only with the instalments 
by which their indebtedness is extinguished, but with further 
contributions in the form of provisions for depreciation " 
equal in amount to what would be set aside for that purpose in 
the case of undertakings belonging to companies, in spite of the 
fact that in the latter case no provision for the repayment of the 
original capital is made. 

The principle hardly seems sound. Assuming for the moment 
that the equated period in the case of the loans for electricity 
supply purposes were exactly correct, and that it truly repre- 
sented the life of the plant, the undertaking at the end of the 
equated period would be free from debt by the operation of 
the sinking fund, and would be then in just as good a position 
from the ratepayers’ point of view as it was when the under- 
taking was first begun. A local authority's undertaking may be 
likened to опе owned by a statutory company consisting of 
seven original shareholders who put up the sum necessary to 
obtain their parliamentary powers, and who, having obtained 
these powers, raised the whole of the capital necessary to carry 
out the undertaking in the form of debentures repayable at the 
end of 25 years, the interest and repayment in respect of the 
same being personally guaranteed by the original shareholders. 
The seven shareholders in such а company would be in very 
much the same position as the ratepayers in the case of a local 
authority's undertaking. Any losses in working would fall upon 
their shoulders, and any profits which remained after paying 
the debenture interest, and after setting aside contributions to a 
sinking fund for the repayment of the debentures, would go into 
their pockéts. In the case of such a company it would hardly 
occur to the seven shareholders, in addition to their sinking fund 
instalments, to put aside what profit they might make toa reserve 
fund until it had amounted to the full amount of the capital 
which had been lent them by the debenture holders. So long 
as the shareholders maintained their undertaking in working 
order and in the position to earn them dividends till the end 
of iis life, they would be content to leave the future to take 
care of itself, though it is probable that the shareholders, being 
personally liable for any losses, would take the precaution of 
providing a reserve fund as an insurance against losses which 
might be incurred in future working. The shareholders would 
surely not deem it incumbent upon them to set aside from their 
profits a sum sufficient to enable them to continue their under- 
taking when their plant was worn out, without raising further 
capital by means of debentures. If their undertaking had been 
a success, and if their credit were not impaired, there would be 
no reason why they should not borrow the further capital 
necessary to replace their worn-out plant, and so be enabled to 
continue the undertaking on the former lines. If this point be 
conceded, the whole question as to the proper provision for the 
future in the case of local authorities resolves itself into a 
determination of what the amount of the reserve fund set aside 
by our seven shareholders should be. 

The question may be asked: Why is it necessary to consider 
undertakings owned by local authorities on а different basis 
from those owned by companies? If the sinking fund payments 
be regarded as part of the contributions to the depreciation and 
reserve funds, the two classes of undertaking might surely be 
considered altogether. The question, however, does not 
present so simple an issue as this, since, in the case of local 
authorities, the period for the repayment of loans is an 
equated one, and does not actually represent the period of time 
during which the whole of the ** plant ” used in the undertaking 
will continue in proper working order, though efticiently main- 
tained. Certain portions of the plant have shorter lives than 
others, and when they are worn out it is necessary to incur 
further capital expenditure in order to replace them. As, 
however, the sinking fund remains intact until the end of the 
equated period of 25 years, no portion of it is available for the 
renewal of the short-lived portions of the plant when they 
are worn out. We have carefully to consider what effect these 
circumstances have on the building up of the depreciation 
fund: should it make provision for the renewals of the short- 
lived portions of the plant in order to avoid the necessity for 
incurring fresh indebtedness before the original loans had been 
repaid /^ In this connection it must be borne in mind that 
although this dittculty arises in the earlier years under the 
system by which an equated period is given for repayment of 
nl the capital expenditure, nevertheless a corresponding 
advantage is gained in the latter years of the undertaking 
subsequent to the expiration of the equated period. The life 
of certain of the assets is considerably greater than the equated 
period of 25 years, so that after the expiration of the 25 
years the total capital expenditure on this class of expenditure 
has been entirely wiped off, while no necessity arises for further 
capital expenditure in this direction till a later period. In the 
hands of acompany the sinking fund provided out of profits would 
without doubt be drawn upon for the purpose of renewing any 
D of the machinery and plant that may have worn out, 

ut this is not possible in the case of a local authority, whose 
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sinking fund із earmarked for the purpose of the liquidation 
of a special loan. If any particular portion of the plant had 
only a life of 10 years, and was provided for by a 10 years' loan, 
it is obvious that at the expiry of the 10 years and the wiping 
off of the original loan an amount could be reborrowed to pro- 
vide the new plant. The tendency of the Local Government 
Board is to divide up the loans into periods of life, and when this 
is done universally all will be plain sailing. In the meantime, 
the difficulty arises in the case of all loans for equated periods. 
It must be remembered that the annual contribution to the 
sinking fund in the case of equated loans covers the depreciated 
life of both short and long lived assets, and in my opinion a 
local authority should be permitted to reborrow for the replace- 
ment of worn-out machinery, apparatus, etc., provided that 
such reborrowings shall from time to time never exceed the 
amount contributed to the sinking fund, and provided that 
the term of the new loan should coincide with the“ life of 
the new plant. Ifthis were permitted, а local authority would 
be placed in the same position as а company in respect of its 
depreciation fund. 

‘he author's final contention, then, is that a local authority 
should treat depreciation exactly as a company treats it. It 
should set aside annually such sums as, properly invested, will 
enable it to wipe off the value of the machinery and plant at the 
end of its life. If the loan in respect of such machinery and 
plant is for a period similar to that of their life, then no further 
sum need be set aside annually. If, however, the loan, as in 
the case of some local authorities in the Metropolis, be for a 
period of 42 years, whereas the equated life of the plant was 
agreed to be 25 years, then the annual instalments should be of 
such amount as would produce the capital sum in 25 years. 
The actual contributions to the 42-year sinking fund would be 
treated as part payments, and it would be necessary to set 
aside a further sum annually to bring the contributions up to 
а 25 years’ basis. To carry this illustration further, it may be 
noted that to liquidate а loan of, say, £100,000 in 25 years 
requires an annual instalment of £2,742. 16s. (presuming an 
investment of 3 per cent.), whereas only £1,219. 4s. would be 
required if the loan were spread over 42 years. 


RESIDUAL VALUES, 


To arrive at an absolutely accurate amount of annual con- 
tribution to a depreciation fund it would be necessary to deter- 
mine the residual value of the machinery, apparatus, etc., at the 
end of their respective lives. In the case of land it, of course, 
remains, and the scrap value of machinery, apparatus, mains, 
etc., containing a fair amount of copper and other metals, is 
appreciable. As, however, a depreciation fund must in its 
nature be based upon an estimate, it has seemed to the author 
wise to regard the residual value as an item which the under- 
taking would have to the good at the end of the respective lives, 
and one which to that extent would be in hand as a contribution 
towards the cost of new plant. 


PERSONAL. 


Mr. Stegmann, the genial electrical contractor, of Clapham 
Junction, who met with a severe accident when at Putney last 
autumn, wishes to thank his friends for their kindly sympathy 
regarding same. He has now returned to business, where all inquiries 
will be dealt with in the usual prompt manner which characterises 
the doings of the firm. 

Mr. Chas. Pullan, of Bradford, informs us that he has opened a 
branch office at 19, Duke-street, Cardiff, to deal with the South Wales 
business, Mr. Brinley Rees being his representative in that district. 
Manufacturers are invited to send catalogues with best discounts. 

Mr. Walter К. Rothenburg, late of the firm of Messrs. the Electro- 
motor and Dynamo Co., has joined Messrs, E. P. Allam and Co., 
11, Red Lion-street, Clerkenwell-road. Messrs. E. P. Allam and Co. 
have also appointed Mr. C. B. Converse to represent them in the 
London district for the sale of their Premier motor starters апд auto- 
matie rheostats, vice Mr. Walter Baker, who has resigned his position 
with the firm. 

Mr. Blake, late of the County of London Electric Supply Co., has 
been appointed as mains assistant to the West Ham Corporation 
electricity department, at the authorised salary of £150 per annum, 
and Mr. Mackensie, of the Glasgow Corporation Port Dundas power 
station, to the post of boiler-house foreman superintendent at the 
wage authorised—viz., £3 per week. 

Dr. Alexander Graham Bell, of telephone fame, is а passenger on 
the White Star liner '' Cedric," due at Liverpool from New York on 
Saturday, the 27th inst. 

Mr. Percy Rosling, M. I. E. E., for a number of years manager of the 
Leeds office of the British Thomson-Houston Co., Rugby, and recently 
on the staff at the head oflice, Rugby, is leaving shortly for Australia 
to accept a very responsible position. On the departure of Mr. 
Rosling from Rugby he was presented, on behalf of mauy of his 
friends on the staff of the British Thomson-Houston Co., with а 
beautiful silver rose bowl of an unconventional pattern and style. 

The Electricity Committee of the Stoke-on-Trent Corporation have 
recommended that the salary of the electrical engineer (Mr. P. J. S. 
Tiddeman) be increased by £50 per annum. 


PARLIAMENT. 


London Tra fhie Board. 


In the House of Commons on Wednesday, Sir WIL a Вси, 
asked the Prime Minister if the attention of the Government 
has been called to the detrimental etleet of the competition 
existing between the transport authorities of the Metropolis, 
and whether, having regard to the probability of private enter- 
prise in transport being unable to compete with transport enter- 
prise carried on on the security of the rates, the Government 
would, as recommended by the Royal Commission on London 
Traflic, appoint a tratlie board with power to regulate and 
supervise the various transport services of the Metropolis. Sir 
Hesry Cavrrene BANNERMAN replied that. the question of 
Loudon tratie was engaging the careful attention of the 
Government, but he was unable to hold out апу hope of legisla- 
tion this year. He must not be understood to admit the sugges- 
tion in the question as to the detrimental effeet of the competition 
to which the hon. gentleman referred. 


Private Bills, 


The Select Committee of the House of Commons considering 
the Great Northern and City Railway Bill have found the 
preamble of that Bill proved. The object of the Bill is to 
obtain an extension of time in which to lengthen the line, which 
at oe runs from Finsbury Park to Moorgate-street, to 
Lothbury. Powers for the extension were obtained three years 
ago, but the company had not proceeded with it because the 
condition of the money market had been against raising addi- 
tional capital. The cost is estimated at £220,000, and the com- 
pany hope that as soon as things in the City improve they will 
be able to raise the capital by means of an issue of preference 
shares. 

A Select Committee of the House of Commons presided over 
by Sir Lewis M'lver on Wednesday commenced the considera- 
пов of the Watford and Edgware Railway Bill, under which 
power is sought to revive and extend power for the compulsory 
purchase of two pieces of land needed for the purposes of the 
line. 

Mr. Tarnsor, K.C., for the promoters, explained that the 
railway was already sanctioned by Parliament, and the Under- 
ground Railways Company of London now held. the powers 
which were originally conferred on the Euston and Hampstead 
Company and the Watford Company. The promoters regretted 
that they had not been able to proceed with the construction 
of the line, but it was solely because up to the present time the 
money market had not been favourable to raising the necessary 
capital. | 
— Mr. C. Stren, chairman of the company, gave evidence bear- 
ing out counsels opening. He said that the railway w: 
intended to be run electrically, and it was the intention of the 
promoters to prosecute the matter forthwith if they obtained 
their Bill. The total authorised capital was £880.000, but he 
was of opinion that £550,000 would be all that was needed. 
The estimated revenue was about £50,000 a year, and that оп а 
capital of 5550.000 would provide a reasonable rate of interest. 
He believed it would be possible to raise the necessary capital — 
he hoped without underwriting. The committee adjourned. 

The West Riding Tramways Bill has received a third reading 
in the House of Commons. 


Radio- Telegraphic Committee, 


Мг OLIVER Горск, in giving evidence before the Select Coin- 
инее of the House of Commons appointed. to consider the 
desirability of ratifying the radio-telegraphie convention. on 
Tuesday, pointed. out the advantage of the Muirhead system. 
He stated that an intervening hill in. close proximity to a 
Wireless telegraphic station would be an obstacle. If, however, 
the hill were at. some distance, the waves would pass over it. 
A range of mountains would prove a serious obstruction. Nir 
Oliver «advocated the ratitication of the convention. He thought 
it would be better to have many small stations than a few 
large ones, as this would lead to greater efficiency. It would 
also save competing. systems a chance, which would be to the 
Interest of the public. because some were better for one purpose 
and seme for another. Asked for his opinion on the question of 
nicht-tinie being better than the day for the transmission of 
wireless messages, Sir Oliver Lodge said it was à most interest- 
my discovery by Mr. Marconi that sunlight interfered with the 
transmission of long-distance messages. He thonght the effect 
only applied to long-distance messages. Witness, in reply to 
Mi. Lambert, sad he thought it would be essential to have an 
international convention to regulate wireless telegraphy. As 
the thing developed, foreign ships, as they approached our 
asats, would want us to accept urgent messages, and our ships 
would be in the same position on other coasts. That was an 
Inpertant matter to us, as we had more ships than any other 
nation. [t would be better to ratify the convention now rather 
than have to subscribe later to one stereotyped in the interests 
of other nations, Wireless. telegraphy, like most scientific 
inventions, Was in its infaucy. Wireless telegraphy must 
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develop a great deal. He had never regarded it as a system 
which would supersede cables. It would be one rather to 
supplement them. As time went on, he thought radio-telegraphy 
would become more easy and practicable, more exact, and more 
dependable. 

Mr. Hesry MeikHEAb also gave evidence. 

Mr. Jons Gavey, past chief engineer to the Post Office, in 
giving evidence on Wednesday, said he was in favour of the 
convention. If Great Britain stood out à wireless war would 
result, and this country would be harassed. Stations would be 
put up on the French and German coasts which must impair 
the value of our wireless telegraphy stations, The Marcom 
monopoly, if it could be kept up, was to be desired, in his view. 
It would be impossible, however, to maintain the present 
limited monopoly, and absolutely hopeless to attempt to extend 
it. Co-operation asunder, the convention was the next best 
thing. If the convention were ratified, international communica- 
tion must be provided for, but in every other respect the 
Government would have a free hand. 

Captain INGLEFIELD, of Lloyd's, also gave evidence in favour 
of the ratification of the convention. He said Lloyd's collected 
maritime information from all parts of the globe, and it was 
essential that no dithcnities should be placed in their way. If 
Great. Britain declined to ratify the convention foreign Govern- 
ments by way of retaliation might decline to supply Lloyd's 
with maritime intelligence from their wireless telegraphy 
stations, and there was also a danger that they might be 
excluded from foreign semaphore stations. 

The committee adjourned. 


J. B. SAUNDERS AND CO.'S JUBILEE. 


To celebrate the fiftieth anniversary of their business, the 
present principals of the firm of Messrs. J. B. Saunders and 
Co. entertained а large circle of friends to dinner at the Hotel 


Great Central, Marylebone, on Wednesday evening. The 
large and influential gathering which responded to the 


invitation bore striking testimony to the excellent business 
reputation of Messrs. J. B. Saunders, as well as to the high 
personal qualities of its members. The dinner passed. off ina 
most agreeable manner, and the hosts’ lavish hospitality was 
greatly enjoyed by the guests. Speeches are indispensable ou 
such an occasion, but no formal toast list had been arranged, 
and such speeches as were made were few and brief. When 
Sir James Szlumper rose to toast the firm, he men- 
tioned his early ties with Messrs. Saunders, dating back 
to the early sixties, and dwelt on the fact that they 
kept pace with the times. He adequately voiced. the 
feelings of all those present in his expressions of goodwill 
towards the firm and its members. An interesting figure was 
Mr. Cornelius Lundy, a veteran of 92 summers, who paid a 
glowing figure to Messrs. J. B. Saunders and Co. -a firm who 
have led the way in the application of electricity to signalling. 
Mr. Alf. Aslett added a few words, after which Mr. W. H. R. 
Saunders, the senior partner of the firm, briefly returned thanks 
on behalf of himself and colleagues, reviewing by the way some 
of the changes that had taken place during his 50 years’ 
connection with the firm. When he joined it, 50 years ago, the 
telephone was then in its infancy, and he had in. his office a 
double-needle instrument dated 1860. This was at the present 
alongside a more modern instrument. He spoke of the length 
of service Which many of the staff had had with the firm, and 
said the success of the latter was due to the statt. There were 
calls for Mr. J. H. P. Berthon and Mr. N. G. Leech, the junior 
partners of the firm, and both gentlomen replied briefly. An 
Hungarian band gave selections of classical music during the 
dinner. 

The firm of J. B. Saunders and Co. was established by the 
late Mr. John Brewer Saunders in 1857. Mr. Saunders was 
formerly the Electric and International Company's engineer for 
the Western and South Wales districts, and when the telegraphs 
were purchased by the Government in 1869 he retained his 
position as divisional engineer, and took a prominent part in the 
arbitration with the several railways. He retired with a 
pension from the Government for his service shortly after, 
and devoted the whole of his time to the development of his 
firms business. In 1860 Mr. Saunders patented. a very 
important improvement in railway block telegraph working, 
which was installed on several lines, and continued in use for 
several years. The беп erected the first private telegraph lines 
in the West of England and South Wales, amongst them being 
a double-needle telegraph system for the Shirchampton Tele- 
graph Company, of Bristol -one of the original instruments 
used on that line being still in. Mr. Saunders's possession as 
‘a relic of the good old days." The firm first introduced 
the telephone in. South Wales, since which they have fixed 


several thousand instruments. They have equipped 49 
lines of railway with complete telegraph and telephone 
systems, and during the past 50 years have erected 


upwards of 2,000 miles of lines carrying over 10,000 miles of 
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wire in various parts of the country, including Ireland, the 
majority of which are still maintained by the firm. In addition 
to this, they have an important braneh of their business 
managed by the junior partner, Mr. Leech, for the installation 
and maintenance of lighting and power plants. Mr. J. B. 
Saunders retired in 1893, and died in June, 1895. The present 
senior partner, Mr. W. H. R. Saunders, joined the firm in 1874, 
and, owing to the business having so largely developed, in 1904 
Mr. J. H. P. Berthon, who had assisted Mr. Saunders for several 
years, and Mr. N. G. Leech, M. I. E. E., who had considerable 
experience with the Brush and British Electric Traction Com- 
panies, were taken into partnership. During the last few days 
the Corporation of Carmarthen have accepted Messrs. J. B. 
Saunders and Co.'s offer for the complete lighting of the town 
for a period of years. 


LEGAL INTELLIGENCE. 


STEAMSHIPS AND MARINE CABLES. 


Iu the Court of Appeal on Saturday Sir Gorell Barnes апа Lord 
Justice Kennedy had before them the case of the Agincourt Steamship 
Co. r. the Eastern. Extension, Australasia, and China Telegraph Co., 
which was an appeal by the telegraph company from an order of Mr. 
Justice Bray. 

Mr. J. A. HAMILTON, K.C., in opening the appeal, said the Great 
Northern Telegraph Co. was not touched by the decision of the learned 
judge. The Eastern Extension Co., however, the appellant in this appeal, 
desired to have that order reviewed. Certain regulations had been framed 
in accordance with agreement come to at a convention between shipping 
companies and telegraph eable companies us to the rights and duties of 
each in the event of a ship fouling a marine cable, and the present 
action, Which was brought in the Commercial Court, involved many 
questions of law of the greatest importance to both shipowners and 
marine telegraph companies. Some of these points were regarded 
as preliminary to the hearing of the action, and were ordered to be 
tried, and it was thought that if decided one way it would be unneces- 
sary to send a commission to Shanghai to take evidence on some com- 
plicated questions of fact mentioned in the pleadings. It was against 
the decision of Mr. Justice Bray on these preliminary facts that the 
appeal was brought. 

Sir GORELL Barnes asked if the appeal was, in fact, interlocutory. 

Mr. Нлмитох replied that it certainly was, because the learned 
judge had not given a tinal judgment in the matter at all. 

Sir Gong, BARNES said Lord Justice Kennedy had read the judg- 
ment and considered the issues raised so important that it would be 
well to adjourn tlie appeal until it could be heard before a full court of 
three judges. 

Mr. ATKIN, K.C., for the respondents, agreed as to the importance 
of the appeal, and offered no opposition to its standing over. 

Sir GokELL ВАКХЕХ said they could not then fix a day for hearing 
tlie appeal, but the parties would have notice before it was restored to 
tlie list. 


GREAT NORTHERN * THREE-ROUTE " TICKETS. 


Mr. Justice Joyce, sitting as an additional judge of the King’s Bench 
Division, delivered a reserved judgment on Wednesday in the action 
brought by the North London Railway Co. against the Great Northern 
Railway Co., with respect to an agreement concerning through season 
tickets from stations on the defendant company's lines to the City. 
By a minute of Jan. 11, 1904, it was agreed that the Great Northern 
Railway Co. could issue season tickets from its stations to the City 
available by either of two routes—by the North London Railway tc 
Broad-street or by the Metropolitan Railway to Bishopsgate-street or 
Moorgate-street —these two linesreceiving 55 per cent. of the veceiptsand 
the Great Northern Railway 45 per cent. The Great Northern Railway 
Co. without entering into any further agreement with the plaintiff com- 
pany proceeded to issue a tliree-route season ticket, available also by the 
Great Northern and City Electric Railway. The North London Railway 
Co. claimed that the Great Northern Railway Co. had no right to do 
this, and asked for a declaration that the proceeds of tlie three-route 
tickets must be distributed in accordance with the terms of the minute 
of January, 1904. For tlie defence it was contended that the only 
points his Lordship had to decide was whether the minute extended 
to the three-route tickets. Whether the Great Northern Railway Co. 
was justificd in issuing these tickets was an entirely different matter. 
If the North London Railway Co. succeeded and the Great Northern 
Railway Co. had to pay it the Tube proportion, it would cost the 
Great Northern Railway Co. £10,000 a year. 

His Letosiie said he could not grant the declaration asked for, 
As to the costs, the conduct of the Great Northern Railway Co. was 
very high-handed and had misled the North London Railway Co. 
into bringing this action, and each side must, therefore, pay its own 
costs. 


VIBRATION FROM AN ELECTRIC MOTOR. 


Mr. Justice Parker, sitting in the Chancery Division of the High 
Court on Monday, had before him the case of William Anderson and 
Wife v. Sword, which was an action in respect of a nuisance caused by 
noise from printing works in which there was an electric motor. 

Mr. Mark Rowen, K. C., for the plaintiffs, said that originally the 
action Was brought to restrain the defendants from causing a nuisance 
by the vibration, noise, and. smell which was created by the working 
uf a yas-cnyine und electric motor in connection with certain printing 


works next door to plaintiffs’ premises. Plaintiffs’ residence was at 
19, Alice-street, South Shields, and they were the owners of the house 
in which they lived. Alice-street was stated to be a quiet residential 
quarter, and the house in which plaintitfs resided formerly belonged 
to Mrs. Anderson’s father, who conveyed the property to Mr. Anderson 
subsequent to their marriage in 1901. Originally Nos. 21 and 23, 
Alice-street were dwelling-houses, but were subsequently converted 
into a shop. Defendant started, a printing works, from which there 
was a good deal of noise and smell, but which was greatly 
increased in the year 1906 by the introduction of an electric 
motor. Subsequent to this plaintiſls were obliged to complain, and 
cventually issued a writ against the defendant, who shifted the electric 
motor, but with no better result. In the end he removed the works 
with the electric motor to another part of the town, and in that event 
jlaintiffa did not press for damages, so that the case now before his 
ordship resolved itself into a question of costs. Mr. Anderson, 
having to go some distance to his work, was obliged to start as early 
as 4.45 o'clock in the morning. He had to go to bed in consequence 
about 9.30 in the evening, but owing to the noise and vibration of the 
electric motor he could not sleep, and so lost his train in the morning. 
The smell from defendant's premises was such that at certain periods 
it caused people to turn sick. Counsel submitted that, under the 
circumstances, plaintiffs were justified in bringing the action. 

WM. ANDERSON was called and stated that when the clectric motor 
was shifted it did not reduce the noise. He compared the noise and 
vibration of the electric motor to a ship at sea. 

In the result the parties agreed that defendant should pay to the 
plaintills £110 in full settlement, and his Lordship made an order 
accordingly. 


MANCHESTER TRAMWAY ACCIDENT. 


At the Manchester Assizes held last week Mrs. Elizabeth Buckley 
claimed damages for personal injuries from the Manchester Corporation, 
alleging that there had been negligence in the driving and management 
of one of their tramcars. 

Plaintiff's case was that on the night of Nov. 1 she was a passenger 
in one of the small ears travelling from Droylsden to Manchester. 
Desiring to get out at the junction with Phillips Park-road, she went 
on to the platform and rang the bell, the conductor being at the tine 
on the top collecting fares. The car stopped, but as she was getting 
out, and when she had one foot on the ground and the other on the 
step, it was restarted. She was flung backwards on to tlie roadway. 
She was taken home unconscious and afterwards was removed to 
Ancoats Hospital, where she remained for the night. She was confined 
to bed for six weeks, and still suffered from the injuries she had 
received. 

The defence was that the plaintill's injuries were caused by her own 
negligence. She rang the bell, it was stated, at the request stoppiug 
place, and then proceeded to get down before the car stopped, with 
the result that she fell as stated. After this her daughter rang the 
bell ; this the driver took as a signal to him to procced ; he did so. 
and only stopped again when his attention was called to the accident 
by an inside passenger. 

In his summing up the Judge said the question hinged entirely on 
the question of whether or not the plaintil! attempted to alight trom 
the car while it was in motion. If she did she had been guilty of 
contributory negligence, and could not recover. 

The jury found for the plaintiff, damages £75. 


NORWICH TRAMWAYS ARBITRATION. 


The arbitration in the case of Norwich Corporation v. the Norwicli 
Electric Tramways Co. was opened on Friday last in the King's Bench 
Division. Mr. Alfred Lyttelton, K.C., M.P., sat as arbitrator. 

The matter of dispute between the parties related to the liability to 
maintain road so far as the junction between the con: pany's pavement 
and that laid by the Corporation is concerned. 

Mr. MACMORRAN, K. C., in opening the case for the Corporation, 
said that the arbitration arose under the Traniways Act of 1870 and 
tlie special Traniways Act relating to the defendant company. The 
Norwich Electric Tramways Act of 1897 was an Act in which previous 
general Acts were incorporated, particularly Section 2 of the general 
Act of 1870. In the Act of 1870 there was a provision for road repair 
һу the tramways company of the road over which the tramways 
passed. In Section 28 of the Act it was provided that the promoters 
should, at their own expense, at all times maintain the road in good 
condition to the satisfaction of the road authorities, or so much of 
the road as was between the rails, and in every case 18in. bevond tlie 
rails on either side, It was provided*that if the promoters failed 
to comply with the provisions the road authorities, atter 
seven days’ notice, might do the necessary repairs and charge 
the promoters with the cost. That was varied by the special 
Act, which provided that the junction of the paving laid by the 
tramway company and that laid by the Corporation might be kepi 
in order by the Corporation, who night charge the company with the 
cost, with an addition of 5 per cent. The whole matter in dispute 
turned upon the meaning of Sub-Section 5 of the Act. The junction 
of the pavement laid by the company and tlie surface laid and main- 
tained by the Corporation in certain places needing repair. the 
Corporation in the first instance gave the necessary notices, and, in 
default of the company doing the work the Corporation did it, and 
commenced an action to recover the cost. That action was tried 
before Mr. Justice Phillimore, who decided in favour of the Corpora- 
tion. The case was then taken to the Court of Appeal, when the point 
was taken that the Court below had no jurisdiction to deal with an 
action to recover the expenses, and that the matter was one for arbitra- 
tion. The Court of Appeal held that there was no jurisdiction on the 
part of the High Court to entertain an action for expenses, and 


nothing remained but to get an arbitrator appointed. In every case 
where a tramway was laid with different materials to those used for 
the road itself one portion of the road would wear more quickly than 
the other. The tratfic would make a depression, and unless that 
received attention it would develop into a rut. That was the sort of 
thing the special Act sought to provide for. Section 57, Sub-Section 5, 
was intended to put upon the company this duty of PE some- 
thing more than merely this 18in. margin, and include the junction of 
the pavement laid by the tramway and that laid by the Corporation. 
The intention was to put upon the company the duty of keeping the 
two surfaces without a rut between them. There would not be much 
dispute as to the question of fact. The question turned upon the con- 
struction of the Act and the application of the facts. The actual 
amount claimed was not very large, but it would mean something like 
L700 a year to the Corporation if they were called upon to do the 
work. He submitted that the words '* junction of the paving " in the 
Act meant something physical, something that could be kept in order, 
The object of putting the responsibility upon the company was to make 
them keep the two levels equal. 

Mr. A. E. Coins, city engineer and surveyor to the city of 
Norwich, said that in 1902 differences arose with the defendant com- 
pany, and in 1903 he made special inspection of the roads, eventually 
Kaving the company notice under the Act in respect of three roads. 
“ome of the roads of Norwich where tramways were laid had setts on 
the tramways and niacadam at the sides. The macadam did not last 
s long as the setts, with a result that ridges occurred and ruts 
firmed, into which the tratlic ran and the water rested. At the point 
Where the granite paving met the macadam the same state of things 
would arise, and therefore it ought to be constantly watched in order 
that small defects might not develop into not only an inconvenience, 
but a positive danger to the public. The company disputed the right 
to call upon them to do the repairs, and they were consequently done 
by the Corporation, and accounts setting out the expenditure incurred 
under the notices were rendered, 

Mr. C. A. Resset, K.C., who appeared for the company, here inter- 
fered with the remark that, assuming the tramway company to be liable, 
and that the whole of the work done was necessary, no question would 
ari» as to tigures. The contention would be that the work was not 
all оо, and that in other cases the company was not liable 
at all. 

Мг. Cen. LI Nc. in eross- examination, said it was the duty of the 
Corporation authorities to keep the roads in a proper state of repair, 
And the tramway company had no means other than those possessed 
һу the general public of compelling the performance of that duty. 
He said that the necessities for repairs occurred mainly on the junc- 
tions between the tramway track and the other parts of the road. 
He пай called the attention of the tramway engineer to the defects 
mouths before the notices to repair were served. He held that, to a 
eertain extent, Whatever repair was rendered necessary by the presence 
uf the tramway ought to be done by the company. 

The ease for the Corporation having closed, the Court adjourned 
until the following day, when the company’s case was opened. 

Mr. Bantsren, M. I. E. E., manager and electrician to the Norwich 
Tramways Co., said the Norwich tramways were constructed under his 
personal supervision, and the work was carried out in accordance with 
the directions of the Corporation. The first notice relating to matters 
in dispute was received on Feb. 20, 1903, and referred to two classes of 
repairs... About one class there was no dispute, and the repairs were 
carried out ; but in the other class they were called upon to execute 
work connected with the junctions, and a correspondence touk place on 
Ше subject as to the position in which the company stood. B some 
uf the places where the notices indicated in his opinion no repairs were 
needed at all. The witness was examined at length as to the details 
of the requirements of the various notices, in the course of which he 
mentioned that in soie cases where he was of opinion that repairs were 
neces ry по repairs were done, and, on the other hand, where he 
tLought they were unnecessary they had been done, and charged for. 
In the Newmarket-10ad sume of the portions set out in the notice did 
require repair, and others did not. 

At the rising of the court Mr. LvrrELTON intimated that the sittings 
would be resumed this (Friday) morning. 


COMPANIES’ MEETINGS AND REPORTS. 


KALGOORLIE ELECTRIC POWER AND LIGHTING. 


By order of the Court, separate meetings of the holders of pre- 
теі shares and deterred shares in the Kalgoorlie Electric Power 
vd Lighting Corporation, were held on Monday at Winchester 
House, Old Broad-street, E.C., for the uirpose of considering a 
«ћете of arrangement proposed to be made between the Company 
nd the respective classes of shareholders, Mr. Roger W. Wallace, 
K.C., presided. 

The Chaimas, at the mecting of the preferred shareholders, said 
t was directed to be held by the Court in order to carry into legal 
fect the sanction which the shareholders had already given to the 
‘heme, which had been explained to them on previous occasions. 
Tuis was the last of a series of meetings which had to be held 
owing to the complicated machinery which was necessary in order 
to carry these matters through in a legal manner. It had taken 
rather longer than they at first expected, hut he thought everything 
was now in satisfactory order and the only thing to do was to get 
the sanction of the Court to the scheme, As soon as that was done, 
he explained. they would be in a position to distribute the 
reyective securities among the shareholders of the Company. With 
regard to the affairs of the Company, which, after all, were the 
portant matter for the shareholders, everything was going on 
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extremely satisfactorily. Last month they made more profit than 
they had made in any previous month in the current year, and 
during the three months of this year the profits were greater than 
those of any previous quarter in the history of the Company. As soon 
as they got this matter through they hoped to be able to pay dividends, 
He moved: That this meeting approves of the scheme of arrange- 
ment submitted to it, and authorises the Board to take the steps 
necessary to carry it into effect.” 

Mr. Epwarp Porge seconded the resolution, which was carried 
unanimously. 

At the meeting of the deterred sharcholders a similar resolution was 
moved by the CHAIRMAN, seconded by Mr. Porz, and agreed to 
unanimously. 

The CHAIRMAN then stated that Messrs. Ashurst, Morris, Crisp, 
and Co. would at once apply to the Court for the necessary sanction, 
and this was the last occasion on which the shareholders would be 
troubled with matters in connection with the reconstruction of the 
Company. 

A shareholder asked when the shareholders were likely to receive а 
dividend, and the CHAIRMAN answered immediately they got Ше 
sanction of the Court they would pay tlie dividend. The Chairman said 
there was а vacancy on the Board, and with a view to filling it he pro- 
posed to invite one of the largest shareholders in the Conipany to take 
a seat on the Bard. If any shareholder had any suggestion to make 
in this connection, it would receive the directors’ consideration. 

A vote of thanks was passed to the chairman, and the proceedings 
terminated. 


POTTERIES ELECTRIC TRACTION. 


The ninth ordinary general meeting of the Potteries Electric Trac- 
tion Co. was held on Wednesday at Hamilton House, Victoria- 
embankment, E.C., Mr. G. F. M. Cornwallis West, chairman of the 
Company, presiding. 

In moving the adoption of the report (Electrical Engineer, April 19). 
the CHAIRMAN gave а résumé of the year's work, which was quite 
satisfactory. Gross revenue had increased by £4,600. This was 
accounted for by various causes, The three extensions referred to in 
the last report—namely, Adderley Green, Sneyd Green, and Hantord 
Bridge, amounting in all to about one mile—had been in operation 
throughout the year, as compared with two months in 1905. The 
first-mentioned extension had been somewhat of a disappointment to 
the directors, but the receipts were beginning to show a gradual 
increase, The severe snowstorm last Christmas affected their receipts 
to the extent of £500. It cost another £500 to keep the service going 
during that. week, so that the snowstorm cost the Company roughly 
£1,000. There were carried for the period under review 1,723,658 
more passengers than in 1905. Advertising receipts had increased 
by £87 and sundry receipts by £91. So far as the parcel tratlic 
was concerned last year, this showed a stall decrease compared with 
the previous year, but that item remained a useful and considerable 
one in the Company's profit and loss account. Turning to the 
expenses side of the protit and loss account, lie said power and running 
expenses had been reduced by £1,158. There was, however, an 
increase of £7,500 under maintenance and repairs, He said that if 
electrical engineers 10 years ago had known as much about electric 
traction as they did now, they would never have suggested the life of 
permanent way to be from 17 to 20 years, nor would they have used 
851}. rails or made a single line with passing places where they 
might have made a double. He touched ‘upon the fact that 
in the balance-sheet the reserve fund was also called a deprecia- 
tion fund, but mention that the Board had no intention of 
touching this fund for the purpose of tinding money for mecting 
the depreciation of the Company's property. They had decided to 
des a sum annually to a new fund to be called a renewals fund. 

ast year, out of the total of £18,726 spent in repairs and main 
tenance, only £1,476 was charged to this fund, and £2,500 has been 
been placed to it. This left £1,000 on the credit side to be carried 
forward to next year. He thought it probable that, outside the 
ordinary expense of upkeep. the Company would have to spend some 
£10,000 or £11,000 in renewing part of the permanent way. It was 
proposed to lay a much heavier rail than heretofore. He added that 
where possible, and when it could be proved by figures to be of 
pecuniary advantage to the Company, it would be the policy of the 
Board to double the track. provided, of course, the consents of the 
local authorities could be obtained. Such doubling would bo, 
of course, a capital expenditure as to half the cost. Turning 
to the general financial position, he observed that whereas in 
1905 they had à cash balance of £8,235 to their credit, at the end of 
1906 they had £3,100 overdrawn at their bankers. With regard to 
the extensions. the Board of Trade had already empowered them to 
abandon the southern half of the Longton-Blythbridge route, and 
allowed a three years’ extension of time for the construction of tho 
remainder. There had been, practically speaking, no development on 
those routes, and so far as ilio Newcastle-Trent Vale route was con- 
cerned, they very much doubted whether during the next three years 
there would be sufficient development to warrant the construction of 
that line. 

LittT.-CoLonet Sik Tuomas PilKINGION, Bart., seconded the 
motion, which was unanimously carried after some discussion. 


WOLVERHAMPTON DISTRICT ELECTRIC TRAMWAYS. 


The report of the Wolverhampton District Electric Tramways for 
1906 states that the total revenue for the year ended Dee. 31, 19069 
amounts to £24,279. After deducting all expenses chargeable thereto, 
including debenture interest, repairs and maintenance, and deprecia- 
tion, there remains a profit of £3,997. Adding to this amount the 
sum of £242 brought forward from the previous account, there is an 
available balance of £4,240, The directors recommend that there be 
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placed to reserve fund to provide for depreciation of assets, redemption 
of debentures, and selera purposes, £500, and after paying a dividend 
at the rate of 2 per cent. per annum on the eet shares, there 
remains to be carried forward £543. The capital outlay during the 
year amounted to £1,056, which includes the cost of equipping 10 cars 
with Loraiu skates to enable the Company's cars to operate into 
Wolverhampton in accordance with the arrangement made for running 
powers with the Wolverhampton Corporation. Receipts show an 
inercase of £1,967, and expenses an increase of only £102. The arbitra- 
tion proceedings referred to in the last report have not yet been con- 
cluded, the question of the price to be paid for light railway No. 5 of the 
order of 1898 having been taken to the House of Lords from the Court 
of Appeal by the Dudley Corporation. The tramways owned by this 
Company ın Dudley are about seven furlongs in length, and the price 
has been fixed by the arbitrator at £9,086. The Corporation are 
under agreement to grant a lease of these tramways to the Company 
for a period of 21 у‹атз from the date of purchase, on terms to be 
settled, failing agreemen*, by arbitration. In addition to the arrange- 
ments made -with the Wolverhampton Corporation for through 
running between Wolverhampton and Bilston, and with the Walsall 
Corporation between Walsall and Willenhall, referred to in the last 
report, intercommunication has now been established between Wolver- 
hampton and Dudley, and through services commenced in October 
last. The arrangements also provide for the Wolverhampton cars to 
operate to Willenhall, and have proved very satisfactory to both the 
Company and the local authorities concerned. Arrangements have 
also been made in conjunction with the South Staffordshire Tramways 
(Lessee) Co. for the provision of a through service of cars between 
Bilston and Walsall after May 1 next. The number of passengers 
carried was 4,102,374, against 3,640,275 in 1905; averaye receipts per 
passenger, 1°39d., against 1°44d.; average working expenditure per 
passenger, 89d., against ‘99d.; proportion of expenses to receipts, 
64 per cent., against 69 per cent. 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMW AYS. 


The revenue account of the Buenos Ayres апа Belgrano Electric 
Tramways Co. for the year 1906, including £5,375 brought forward, 
shows an available balance of £76,162. This the directors have dealt 
with as follows: In payment of debenture stock charges, £28,068 ; 
torenewals fund, £8,500 ; preference dividends, £20,250 ; income tax, 
£309. Out of the balance of £19,033 the directors recommend the 
pryment of a dividend of ðs. per share, free of income tax, on the 
ordinary shares, being at the rate of 3 per cent. per annum, carrying 
forward £4,033. An agreement has been entered into with the 
Compagnie Générale de Tramways de Buenos Ayres for the sale of the 
Company's undertaking, subject to the approval of the debenture 
stock and shareholders, for £1.350,000, of which £200,000 is payable 
forthwith in cash and the remainder at the option of the pur ead 
upon 12 months’ notice within 50 years. Interest on the balance of 
the purchase money—until completion—amounting to £60,500 per 
annum, wonld be sufficient, after meeting all prior charges, to admit 
of a dividend of 4 per cent. per annum on the ordinary share capital. 
When the balance of the purchase money is paid, the ordinary share- 
holders will, it is estimated, receive a return of not less than £4. 5s. 
per share on liquidation after redemption of the debenture and 
repayment of the preference shares at par. If the agreement is 
approved, it is proposed to apply the £200,000 in redemption pari 
passu of 5 per cent. (first) debenture stock at £115 per £100 of such 
stock, 


COVENTRY TRAMWAY. 


The directors’ annual report states that the result of the Company’s 
working in the first complete year during which the extended lines 
were operated was very satisfactory. The gross earnings amounted 
to £25,934 ; cost of operation, £16,657 ; net earnings, £9,296. The 
net profit for the year was £7,144, to which was to be added the 
amount brought forward from 1905—viz, £64—making together 
£7,208. The directors recommended that out of this sum 5 per cent. 
dividend on the share capital be paid, amounting to £3,900, that 
£3,250 be placed to reserve for depreciation, and that the balance of 
£58 be carried forward. The reserve for depreciation stood at £6,600. 
The amount of the indebtedness of the Company to the New Gencral 
Traction Co. was £22 358, which would have to be paid off from time 
to time us funds would permit, and the reserve was now being used for 
that purpose. In view of the increased traffic and consequent extra 
demand on the generating station and rolling-stock, arrangements had 
been made with the New Gencral Traction Co. by which increased 
power, new condensing machinery, the sinking of a well so as to 
obtain an independent water supply, and six new cars, would be pro- 
vided, the total cost being estimated at about £8,650. 


DUDLEY, STOURBRIDGE, AND DISTRICT ELECTRIC 
TRACTION. 


The report of the Dudley, Stourbridge, and District Electric Traction 
Co. for the year ended Dec. 31, 1906, states that the gross receipts for 
the year amounted to £46,282 and expenditure to £32,138, including 
£500 placed to depreciation and renewals account, interest on deben- 
tures, cost of repairs and maintenance, and all other expenses properly 
chargeable against revenue, leaving a balance of £14,143. After 
deducting the dividend on the preference shares accrued to Dec. 31, 
1906, and adding the balance of £506 brought forward from last 
account, there remaing an amount available for allocation of £9,650. 
The directors now recommend that there be placed to reserve (sinking) 
fund to provide for depreciation of assets, redemption of debentures, 
and for general purposes, £2,600; to special hinver light railway 


depreciation fund, £1 000; and after paying a dividend at the rate of 
5 per cent. per annum on the ordinary shares there remains to le 
carried forward £1,050. Expenditure on capital account during the 
year has amounted to £2,699, and includes payments on account of 
doubling a portion of the Kinver line, putting in new siding at Kinver, 
ete. Working expenses have been redu by over £2,000, while 
receipts have been maintained to within £380 of the previous year. 
As stated in the last report, the alternative awards issued by the arbi- 
trator in respect of light railway No. 5 were duly submitted for 
decision to the Court. Judgment was given against the Company, but 
was reversed by the Court of Appeal, when the judges decided unani- 
mously in favour of the Company. The Corporation has now appealed 
to the House of Lords, and, in consequeuce, the payment of the 
purchase money for the tramways has been delayed. The traniways 
and light railways purchased are to be leased to the Compauy for a 
period of 21 years from the date of purchase. The parcels and goods 
traffic service has proved to be very popular, and has been further 
developed during the year, and will eventually form a valuable adjunct 
to the Company's business. 


RHODESIA COPPER. 


Tlie report of the Rhodesia Copper Co. for the year ended June 30, 
1906, states that the Company retains the concessions referred to in 
the last report namely, 640 square miles of land carrying mineral and 
land rights, located within the bend of the Kafue Hiver in Northern 
Rhodesia ; and the right to mark out 6,150 mining claims and 29 farms 
in Northern Rhodesia, of which 5,850 claims and 14 farms have been 
located. Several blocks of mining clainis located under the above 
rights prior to the issue of the last report have, on the advice of the 
engineer, been given up, whilst other claims have been pegged. 
Prospecting operations are being continued in conjunction with the 
Northern Copper (B.S.A.) Co. with a view to the location of the 
remainder of the rights. Further discoveries of copper formation have 
recently been made, and will be thoroughly investigated during the 
coming dry season. A report by Mr. T. G. Davey, received on Jan. 31 
last, giving particulars of development work accomplished up to 
Aug. 31 last, is issued. Since that date work has been principally 
concentrated on tlie Bwana M'hubwa claims with most satisfactory 
results, the ore reserves being considerably increased. It is estimated 
that there were reserves on Jan. 5, 1907, of about 50,000 tons of over 
18 per cent. copper ore and about 500,000 tons of over 4 per cent. 
copper ore. 


HARROW ELECTRIC LIGHT AND POWER, 


The directors’ report and balance-sheet for the year ended Dec. 31, 
1906, states that a substantial reduction has been made in the rates of 
charge for lighting. The consumption has increased by 40,000 units, 
an increase considerably in excess of that of any previous year. The 
lamp connections also show a satisfactory increase of 4,015 lamps of 
8 с.р. The additional output of electrical energy has led to further 
economies in the working expenses, with the result that the net 
revenue, notwithstanding the reduction of the charges, is but slightly 
lower than that of tlie previous усаг, The revenue account shows 
that the receipts from all sources amounted to £7,938, against £7,789 
in 1905. The expenditure amounted to £3,285, against £2,947 in 
1905. The works costs amount to 1:564. per unit, as against 1°42d. 
in 1905 and 1:67d. in 1904, and the total working expenses, exclusive 
of depreciation and capital charges, work out at 2:424. per unit, 
against 2:48d. in 1905, und 2:61d. in 1904. Thesurplus of the revenue 
account, after providing £1,800 for depreciation, amounts to £2,853, and 
after adding the protit on wiring account aud the balance brought 
forward from 1905, the sum available for distribution 1s £3,458. Of this 
sum debenture and other interest and the interim dividend on preference 
shares has absorbed £1,074, leaving a balance at credit of net revenue 
account of £2,384. The directors recommend that this sum be allocated 
as follows: final dividend on preference shares £375, dividend on 
ordinary shares at 5 per cent. per annum £1,427, leaving a balance 
to be carried forward of £582. The depreciation fund now reaches a 
total of £13,469. "The reserve for doubtful debts has been brought. 
up to £200. The sum of £4,645 was expended on capital account 
during the year, the bulk of which represents the cost of an extra 
feeder main to Greenhill, where the extension of the Company's 
business has chiefly taken place. The directors issued during the 
year the balance of the authorised amount of ordinary shares, 
amounting to £6,325, the whole of which was taken up by tho 
shareholders. The directors have to report that, owing to an appoint- 
ment in another company, Mr. Walter Barnes resigned his post as 
secretary at the end of the year, and they have appointed Mr. 
William H. Bishop to take his place. Mr. Percy Olver has resigned 
the post of resident engineer, and the directors have appointed as 
engineer and manager, Mr. J. A. Bernard Horsley, A. M. I. E. E. The 
retiring directors are J. N. Stuart aud Mr. E. M. Butler, who, being 
eligible, offer themselves for re-election. 


PERTH ELECTRIC TRAMWAYS. 


The report of the Perth Electric Tramways for the vear ended 
Dec. 51, 1906, to be submitted to the mecting on the 2nd proxinw, 
states that the gross receipts for the year amounted to £78,542, a~ 
сопрагеа with £74,484 for the previous year, while the net prutit 
amounted to £35,260, against. £32,041 for 1905. After payment of 
interest and sinking fund on the first and second debenture issues and 
trustees’ fees for the year, the balance at credit of profit and loss 
account is £17,759, which is carried to profit allocation account. To 
this is added the balance brought forward from last vear—namely, 
52,675 — шаке £20,414, from which has to be deducted £6,000, 
dividend paid on preference shares for the year, leaving a balance el 
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£14.414. Ofthissum £6,125 has been expended on the North Perth 
extension and new car-barn and added to reserve account, leaving 
£8,289, which it is proposed to apportion as follows: cash reserve 
fund, £2.500; dividend on ordinary shares at 5 per cent., £5,000 ; 
carrying forward, £790. The directors regret the necessity for the con- 
tinnal capital expenditure out of revenue, but the construction of the 
extension und the erection of the additional cur-barn were absolutely 
necessary both for the convenience of the travelling publie and for 
the protection of the cars. The directors are alive to the fact that 
the amount of capital expended out of revenue now amounts to 
upwards of £22,000, whereas the dividends paid and now recom- 
mended on the ordinary shares amount to £7,500, being less than 
1 per cent. per annum since the incorporation of the Company. After 
the completion of the North Perth extension and the possible pur. 
chase of additional cars the direetors hope that the annual capital 
expenditure will be materially reduced. The sum of £4,080 shown in 
the balance-sheet as cash in the hands of the trustees has since been 
partially utilised in the redemption of £3,395 of first mortgage 
debeuture stock. An application was made for an official quotation 
for the preference and ordinary shares. A quotation has been granted 
for the ordinary shares, but it cannot be obtained for the preference 
shares until they are held by a larger body of shareholders, 


BRISBANE ELECTRIC TRAMWAYS-INVESTMENT. 


The revenue account of the Brisbane Electric Traniways Investment 


Co. for the year 1906, including £2,618 brought forward, shows an 


available balance of £47,282, which the directors have dealt with as 


follows: In payment of debenture stock interest, £18,703; in pay- 
ment of preference dividend (5 per cent.), £17,812—toyether £36,515. 


Out of the balance of £10,767 the directors reconimend that £1,000 


he carried to accidents insurance fund (bringing the same to £2,000), 


that a dividend of 2s. per share (free of income tax) be paid on the 


ordinary shares, and that £2,267 be carried forward. The appropria- 


tion of the available balance of the пи company, of which this 
location to renewals fund 


Company holds all the shares, includes an a 
of £10,000 and a carry forward of £1,674. 


NEW COMPANIES REGISTERED. 


Dumbarton Burgh and County Tramways Coa, Limited.— 


Registered in Edinburgh April 13 by Guild and Shepherd, 63, Castle- 
street, Edinburgh. Capital, £130,000 in £1 shares. 


other tramways and electric lighting or power undertakings, and, in 
the event of the Act of Parliament being confirmed, to take over the 
business of the Dumbarton Burgh and County Tramways Co. Regis- 
tered office: 15, York-place, Edinburgh. 

Renard Road and Rail Transport Corporation, Limited.— 
Registered April 15 by Ashurst, Morris, Crisp, and Co., 17, Throg- 
merton-avenue, Е.С. Capital, £250,000 in £1 shares (125,000 pre- 
ferred). 
Compagnie, Renard Syndicate, and Seymour and Gordon, and to carry 
on the business of manufacturers, buyers, sellers, and letters to hire 
of motorcars, carriages, cabs, omnibuses, vans, cycles, boats, and other 
conveyances, Whether worked by petrol, steam. electricity, gas, animal 
traction, or other power, garage keepers, suppliers of power, road and 
tramway constructors and workers, ete. 


Liens Registered. 


Thompeon, Ritchie, and Co, Limited, Electrical Engineers, 
London.— £600 debentures, created March 19 and dated March 20, 
1907, charged on the company's undertaking and property, present 
and future, including uncalled capital, have been registered. No 
trustees. 


South African Lighting Association, Limited.—Reissue on 
March 21 of £250 5 per eent. debentures, part of series created 
May 27, 1903. to secure £10,000, charged on the conipany's under- 
taking and property, subject to a first charge for £20,000. No 
trustees. Total amount previously issued of samo series, £10,000. 


Thomas Summerson and Sons, Limited (Engineers, Darling- 
ton). —A trust deed, dated March 28, 1907, to secure £25,000 deben- 
ture stock has been registered. Property charged: land, foundry, 
machinery, plant, and hereditaments at Albert Hill, Darlington, 
16, York-strect, 1 to 6, Ayton-crescent, and land in Howard-street, 
all at Albert Hill aforesaid, and the company’s other assets, present 
and future, including uncalled capital. Trustees: Cleveland Trust, 
Royal Exchange, Middlesbrough. 

Durham Collieries Electric Power Co., Limited.— A trust deed, 
dated March 18, 1907, to secure £150,000 debentures, has been 


registered. Property charged: land in Newbottle, Houghton-le- 
Springa, Durham, forming the site of the company’s power station 


and reservoir; the casement or right to lay and maintain cable and 
pipe lines over lands belonging to the Ecclesiastical Commissioners ; 
certain land in Coverhole, Durham, together with rights to pump 
water and maintain water-mains; the right to lay and maintain a 
cable between the power station, Hurraton and North Biddick, 
Durham; 14,995 fully-paid £1 shares in the Houyghton-le-Spring 
snd District Electric Lighting Co.; the sum of 27.685. 28. 11d. 
secured by a certain instrument of charge, £10,000 debentures, 
6,000 fully-paid preference shares, and 8,000 fully-paid ordinary 
shares of £1 each in the Sunderland and District Electric Tramways; 
and the company's other assets, present and future, including uncalled 
бариа. Trustees: Trustees’, Executors’, and Securities’ Insurance 
Corporation, Winchester House, E. C, A memorandu of satisfaction 


Objects: to 
construct or aequire. manage and work any light railways, electric or 


Oljects: to udopt an agreement with Edward Surcouf et 
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in full of a charge, dated Jan. 25, 1906, securing £75,000, haa also 
been filed. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Vich.—Tli Municipality invite tenders for the electrio lighting of 
the town for 10 years. Tenders by May 9. 

St. Panoras.—Tlic Corporation invite tenders for the annual 
supply of aro lamp carbons. Tenders by May 13. 

Chorlton.—The Guardianus invite tenders for the oompletion of the 
heating scheme at Withington Workhouse. Tenders by April 30. 

Malvern.—The Gas and Electricity Cominittee invite tenders for 
tlie supply of meters, house fuse boxes, ete. Tenders by April 29. 

Bristol.—The Electricity Conimittee invite tenders for alternating: 
current and direot-current flame are lamps. Tenders by May 20. Sce 
advertisement. 

Huddersfiela.—The Corporation invite tenders for the supply of an 
electrically-driven eraue, Particulars from the Borough Engineer, 
Tenders by May 8. 

Leige. —The Provincial Government invite teuders for the construe 
tion, maintenance, and working of an electric tramway at Spa. 
Tenders by May 2. 

Aston Manor.—The Corporation invite tenders for the supply and 
laying of high and low tension cables for the urban district of 
Erdington, Tenders by May 11. 

Kirkoaldy.—The Corporation invite tenders for the supply and 
erection of one boiler feed pump of 3,000 gallons per hour capacity. 
Tenders to the Town Clerk by May 4. 

Pembroke (oo. Dublin)—Tlie Urban 
tenders for the supply and erection of plant. 
May 4. See advertisement in last issuc. 


London.—The London County Council invite tenders for the supply, 
delivery, and erection of six fuel economisers at Greenwich electric 
tramway station. Tenders by May 7. See advertisement. 


Islington.—The Lighting Committee invite tenders for the supply 
and erection of a fan 12ft. in diameter, aud a single-phase alternat- 
ing-current motor for driving the same. Tenders by May 8. 


Cardiff.—The Corporation electricity department invite tenders for 
а high-tension three-phase feeder cable and switchboard. — Particulars 
from the Borough Electrical Engineer. Tenders by April 29. 


London. The London County Council invite tenders for the supply, 
delivery, and erection of high and low tension switchgear for eight 
tramway sub-stations. Tenders by June 11. See advertisement. 


Croydon.—The Corporation invite tenders for boiler feed piping and 
new fluc and economiser setting for the electric light station. Par- 
ticulurs from the Borough Electrical Engineer. Tenders by May 6. 


Hobart (Tasmania).—The Postniaster-General invites tenders for 
the supply of common battery telephone material. Particulars from 
any Federal General Post Office. Tenders to the General Post Office, 
Hobart, by June 17. 

Wolverhampton.—The Corporation electricity department invite 
tenders for boilers and boiler-house plant, also for turbo-alternator 
generating sets and condensing plant. Particulars from the Borough 
Electrical Engineer. Tenders by May 2. 

Wolverhampton.—The Electricity Committee of the Corporation 
invite tenders for the supply of boilers, economiser, feed pumps, steel 
chimney, and feed-water tank, and turbo-alternator generating sets 
and condensing plant. Tenders by noon on May 2. 


Gravesena.—Thic Electricity Committee invite tenders for cable 
and street works, storage battery, balancer and boosters, and switch- 
board for Northfleet extensions. Particulars from the Borough Elec- 
tricai Engincer. Tenders hy May 10. See advertisement. 


Copenhagen.—Tlic Corporation Electricity Department invite 
tenders for four water-tube boilers with superheaters and mechanical 
stokers. Specification, 30 kroner. Particulars from the Elektrisk 
Station, Gothersgade 30, Copenhagen. Tenders by May 21. 


Matlook.—The Urban District Council invite tenders for about 
1,967 lineal yards of steel-wire tramway cable with manila core (gin. 
in circumference). Further particulars may be obtained upon appli- 
cation to Mr. C. P. Foster, tramway engineer and manager. Tenders 
by 9 a.m. on April 30. 

Callan (Ireland). —The Callan Town Commissioners require esti- 
mates of probable cost for the erection of plant forthe electric lighting 
of the town. Applications and terms for same will be received by Mr. 
Michael Kerwick, town clerk, and laid before the Commissioners at 
their meeting on June 3 

London.—The London County Council invites tenders for the pro- 
vision and erection of nine electrically-driven fans at the Central School 
of Arts and Crafts and the London Day Training College, South- 
ampton-row, London. Tenders by 10 a.m. on April 50. Full particulars 
in advertisement columns. 

London.—The London County Council invites tenders for the pro- 
vision and erection of two electrically-driven goods and service lifts at 
the Central School of Arts and Crafts and the London Dav Training 
College, Southampton-row, London. Tenders hy April 50. Full 
particulars in advertisement columns, 

Luton.—The Town Council invite tenders for the supply, delivery, 
and fixing of the following plant at their electricity works, St. Mary я 
road, Luton: (Section A) boiler, superheater, ete.; (B) mechanical 
stokers ; (С) 500-kw. steam-driven generator; (D) condensing plaut; 
(E) motor-driven feed pump; (F) pipework ; (G) coal Lunkers, elevators, 


District Council invite 
Tenders to the Clerk by 
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and conveyor, 
on May 10. 


Australia.—The Postmaster-General invites tenders for the supply 
of the undermentioned approximate quantities of sulphate of copper 
for the use of his department in the several states of the Commun- 
wealth, as follows: (a) During the period ending June 30, 1908— 
namely: New South Wales, 55 tons; Victoria, 22 tons ; Queensland. 
30 tons; South Australia, 17 tons; Western Australia, 20 tons: and 
Tasmania, two tons—approximately in each case. (b) During the 
period ending June 30, 1910: New South Wales, 165 tons; Victoria, 
66 tons; Queensland, 90 tons: South Australia, 51 tons; Western 
Australia, 60 tons; and Tasmania 12 tons—approximately in cach 
case. The sulphate of copper must consist of clean crystals, free from 
dust. The crystals must pass through a jin. mesh, but not through a 
din. mesh, must contain 25 per cent. of metallic copper, and be free 
from iron, zine, or other impurities. In testing, a maximum of 55 of 
1 per cent. sulphate of iron will be allowed for. Tenders must be 
accompanied by a deposit of 5 per cent. of the amount thereof up to 
£1,000, and 24 per cent. on the amount in excess of £1,000. Tender 
forms may be obtained from the offices of the Deputy Postmasters- 
General of the several states, and addressed to the Secretary, Post- 
mastcr-General's Department, 51, Spring-street, Melbourne, up to 
May д1. 


Tenders to the Borough Electrical Engineer by noon 


RESULTS OF TENDERS. 


Cardiff.— Messrs. Bruce Peebles and Co. have received an order 
from the Cardiff Corporation for а 250-kw. Peebles motor converter. 

Erith.—The Tramways Committee have accepted the tender of 
Seager and Co.. Dartford, for turning up tho tyres of the tram wheels 
for the sum of £3. 9s. per set of four wheels. 


London County Counoil.— The tender of T. Larmuth and Co., 
Salford, at £1,427, for the supply, and erection of eight travelling 
hand cranes required at sub-stations, has been recommended to the 
Council for acceptance. 


London County CounoiL—The following tenders have been 
received for renewals of tramway permanent way at the Elephant and 
Castle: Lorain Steel Co. of America, £2,650; Hadtield Steelfoundry 
Co., Sheffield, £2,875—the latter being recommended for acceptance. 


Fulham.—The tender of Kaye and Sons for the supply of 2,000 
tons of Bedworth peas coal, at 88. 5d. per ton delivered alongside the 
Council's wharf, has been accepted. The Council are to have the option 
of taking an additional 1, COO tons at the same price during the same 
period. 


St. Marylebone.— The following are among the successful tenderers 
for the current year's supply of stores, tools, aud materials required 
for the electricity department: G. Hatch, St. Helens Cable Co., British 
Insulated and Helsby Cables, Siemens Bros. and Co., W. T. Henley's 
Telegraph Works Co., India Rubber and Gutta Percha Co., Edison 
and Swan, Baxter and Caunter, Rashleigh Phipps and Co., Н. P. 
Mayer and Co., W. Patterson, New Brotherton Tube Co., Sloane 
Electrical Co., and the British Electric Calibrated Fuse Co. 


BUSINESS NOTES. 


TRACTION. 


Geneva Tramways Co.—The traflie receipts for March were 
£8,788, an increase of £682 on 1906. 


Croydon.—Since the Corporation of Croydon took over the local 
tramways last June there has been a net increase of 1,207,157 
passengers and of nearly £5,000 in the receipts. 

Huddersfield. —The profit made by the Huddersfield tramways 
during the year will enable tlie Finance Committee to receive from 
the tramways departinent à sum of over £5,000, to go in relief of the 
rates. 

Erith-Bexley.—The Erith Council have consented to enter into an 
arrangement to supply a limited amount of electrical energy to the 
Bexley tramways in the event of a breakdown occurring at the latter's 
generating station. 

Elland.—We learn that the National Electric Construction Co. 
will be unable to complete the construction of the line from West 
Vale to Hudderstield this year. The delay is due to property owners 
in Brighouse, and the matter will go to arbitration. 

Leeds-Bradford.—The through running of cars between Leeds and 
Bradford was inaugurated on Monday. The gauges on the two 
sections are different, but the difficulty has been overcome by a patent 
gearing, for which the manager and assistant manager of the Bradford 
traniways are responsible. 

Lewisham.—The Borough Council have decided to otler no 
objection to the proposal of the London County Council to lay the 
underground conduit system of electric traction in the borough, 
provided that wood paving is used for the whole of the space between 
the outer rails of the tramways instead of granite setts as proposed. 

Bolton-Bury.—The Bolton Tramways Committee have granted 
permission to Bury to connect the tramlines between Bury and Bolton 
at Ainsworth. The committee have also considered a scheme from 
the Bolton tramways manager on the through running between the 
two towns, and have resolved to give a three months’ trial of the 
scheme. 

Derby.—The Tramways Committee of Derby Corporation have 
decided to ask the Council for sanction to prepare estimates for the 
construction of an electric tramway route along Nottingham-road to 
a point beyond the cemetery, and to continue the Burton-road line as 
far as Littleover. The tramway profit for the past year amounts to 
between £6,000 and 57,000, 


South Shields.—At the South Shields County Court a lady sued 
the Corporation for £100 damages for injuries caused by an clectric 
shock which she received on a tramcar in November. She took hold 
of a brass handle on the car when she was aligliting, and felt a shock 
in her hands and feet. She had since been under continuous medical 
treatment. After hearing expert evidence the jury found that the 
insulation of the car was not defective, and a verdict for the defendants 
was returned. 


Fatality.—An elderly man was knocked down and killed by an 
electric tramear in Rosebery-avenue, London, last Saturday night. 
The driver of the car stated at the inquest that he sounded his gong 
twice when he first saw the deceased standing in front of him waiting, 
he thought, for the car, and then he shouted as loudly as he could and 
applied his emergency brake. He was going at the rate of nine miles 
an hour at the utmost. The maximum limit was 12 miles. A verdict 
of accidental death was returned. 


West Ham.—The Amalgamated Association of Tramway Workers 
have passed a resolution regretting the attempt to introduce a bonus 
scheme, which they consider would tend to create unfriendliness 
among the men, and would not, in their opinion, facilitate the service, 
but, cn the contrary, increase the number of accidents. They 
proposed that, in order to give the tramway workers opportunities for 
natural rest and recreation, a double shift," with a minimum of 
** spread over," should be introduced. 


Dundee. —Some difficulty has arisen in the negotiations as between 
the Dundee Town Council and the Broughty Ferry Tramway Co. relative 
to the extension of the burgh boundaries, owing to the directors of 
the tram ways company desiring an extension of the period provided 
for in the original agreement for the municipality taking over their 
lines in the extended boundary from 1914 to 1919. The Dundee Town 
Council have decided to make no concession, and are determined to 
adhere strictly to the terms of agreement as between parties. 

Railway Signals.—The Bengal-Nagpur Railway have obtained 
the sanction of the Railway Board to an expenditure of a sum of 
about Rs. 61, 800 on additions to the system of interlocking and 
signalling on the Nagpur-Khargpur and Khargpur-Cuttack sections. 
The company have close upon 100 stations out of 233 at which the 
points and signals are interlocked on the List and Morse principle, 
while Webb and Thomson's block instruments are in use at four 
stations, and Theobald’s train key instruments at 12 stations. 


Erdington. —The difficulty which arose some time ago between the 
British Electric Traction Co. and the Aston Town Council respecting 
the running of tlirougli cars between Birmingham and Erdington has 
now been satisfactorily removed. At a conference of the Joint Tram- 
way os Committee, which consists of members of the Aston 
Town Council aud representatives of the British Electric Traction Co., 
terms were approved enabling cars to be run between Erdington 
and Aston as soon as Birmingham are prepared to undertake the 
reponsibility. 

Wolverhampton.—Thie official year of the Corporation tramways 
having closed, the committee is now engaged in preparing the returns, 
etc., on the working of the past year. It is understood that the 
number of passengers who travelled over the various routes was about 
400,000 more than in the previous year, and 10,000 additional car 
miles were traversed. The receipts over expenditure are estimated at 
at least £1,000. When the committee have completed the returns, 
it is proposed to consider the extension of the tramways along Statlord- 
street, Cannock-road, to Park Village. 

Brighton.—A discussion took place at the Town Council meeting 
in reference to the charge made by the electricity department to the 
tramways for electric power. It was asserted that the Electricity 
Committce had given a pledge to reduce the price as soon as the new 
power station at Southwick had been put in working order. The 
promise, however, was now said to be conditional upon the cost of 
generating current at Southwick warranting a reduction. This 
expectation, it was stated, had not been realised, owing to excessive 
capital expenditure. The Tramway Committee were defeated. 

Wimbledon.—The London United Tramways extension from 
Wimbledon to Tooting will, it is expected, be ready for opening by 
Whitsuntide. When this new line comes into use it will be possible, 
by making the connection with the London County Council system. 
to travel from апу of the bridges in London and ride to Shepherd's 
Bush or Hammersmith by way of Tooting, Wimbledon, Kingston. 
and Brentford. Passengers, at first, will have to change at Tooting, 
but it is probable that arrangements will be made for inter-communica- 
tion between the two systenis, with through cars and through tares. 


East Ham.—The Tramways Committee of East Ham have agrecd 
to the following recommendations made by West Ham with regard to 
through running: West Наш to work all through-running cars on 
the section of the East Ham system in question ; that. the through 
running shall be extended to the town hall, East Ham, on terms to 
be arranged, as soon as the East Ham Corporation lay a double line 
down High-street, East Ham; that payments for tickets and works 
costs respectively to be settled monthly. and the profits for the year 
to be ascertained and to be divided within three months of the eud of 
the year. 


Belfast. —At the meeting of the Delfast Tramways Committee on 
Monday the sub-committee appointed to consider the desirability of 
purchasing the Cavehill and Whitewell tramway system recommended 
the purchase of the entire traniway for the sum of £60,000. The 
recommendation was adopted, subject to confirmation by the Council. 
The intrinsic value of the undertaking was put down at £40.000, but 
the price now proposed to be paid is that which the Corporation were 
prepared to offer before the Cavehill Co. promoted their original Bill. 
Sone few years ago the № еме] tramway system was purchased and 
electrified by the British Electric Traction Co. The line runs from the 
terminus of the Belfast tramways at Fortwilliam Park to a favourite 
suburb about six miles distant, 
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Covontry.—It was stated at the meeting of the Town Council on 
Wednesday, in reference to the arbitration. between the Corporation 
and the Coventry Electric Tramways Co. as to the liability of tlie 
latter for repair of the streets after the laying of new tramlines in 
1303, that at the request of the company the arbitrator had stated a 
sperial case on а point of law for the hearing of the High Court. 
Betore the case was heard, however, the company had opened negotia- 
tions for settlement, and the following terms had been agreed to: the 
company to pay the Corporation the sum of £700, and cach party to 
pay their own costs and half the arbitrator's tee. 


Blackpool-Wigan.—It is stated that Messrs. Siemens Bros, have 
made suggestions as to the electrification of the proposed Blackpool- 
Wyan railway. A project has been suggested of utilising the rise and 
tall of the tides of the River Ribble as sources of power, and to gene- 
rate electricity, Tho system consists in forming several large reservoirs 
for the purpose of retaining the water brought in by the tide so as to 
operate waterwheels or turbines. By regulating the intake and outflow 
of tida! water it is estimated that from a moderately sheltered bay, 
say 500 acres in extent, with an average depth of water at ebb tide of 
Itt. 6in., and having a tidal range ot 6ft. rise, 5,000 ctlective horse- 
power could be continuously developed, which, at 4d. per horse-power, 
would be worth £54,750 per year. 


Cross, Euston, and Hampstead Railway.—4A table of 
single local fares which it is proposed to adopt on the Hampstead Tube, 
to be opened shortly, has just been issued. The fares between Charing 
Cross and Golder's Green and Highgate will range between 1d. and 
XI., the intermediate fares being 14d. and 2d. The maximum fare 
on the section from Charing Cross to Camden Town, which is the 
junction of the lines from Golder’s Green and Highgate, is to be 2d., 
while the fare from Golder’s Green to Highgate, and ёсе versa, will be 
3d. The stations on the railway are Charing Cross, Leicester-square, 
Oxtord street, Tottenham Court-road, Euston-road, Euston, Morning- 
ton-crescent, Camden Town, Chalk Farm, Belsize Park, Hampstead, 
and Golder's Green, and on the branch to Highgate from Camden 
Town, South Kentish Town, Kentish Town, Tufnell Park, and 
Higligate. 


Manchester-Salford.— Progress has been made with the negotia- 
tions that are proceeding between the Tramway Committees of 
Manchester and Salford for the running of an inter-change system of 
tranicars over the routes of both Corporations. Some time ago an 
informal conference was held between the two authorities on the 
subject. A discussion of the proposal resulted in the adoption of the 
principle by the conference, the formulation of a scheme being left in 
the hands of the general managers of the two tramway systems. Mr. 
J. M'Elroy (Manchester) and Mr. G. W. Holford (Salford), after 
eareful consideration, have practically agreed upon a report which is 
in preparation, The report, which will be submitted to the respective 
Tramway Committees at an early date for their consideration, will 
recommend the carrying out of the principle. After consideration of 
all the circumstances of the adoption of such a scheme for a large 
populous area like Manchester and Salford, the con:mittees, it is 
understood, will be asked to support the running of inter-change 
through cars for a period of some months over one important route, 
through the borough and across the city, with a view to a practical 
demonstration of the utility of the scheme before it is more widely 
adopted. The terms upon which such an arrangement would be made 
as regards finance would be similar to those in force with the Oldham 
and Ashton-under-Lyne boroughs, whose cars come direct to Man- 
chester. Tickets issued by each Corporation would be sold by the 
emductors in the administration area of the issuing Corporation only. 


Rochdale.—-The Finance Committee of the Town Council report 
that with the first complete year of working of the tramways there is 
a net profit of £2.893. Twelve months ago there was a deficit of 
£434, and in 1905 the deficiency was £8,000. The profit is to be 
Applied to the reduction of the debt on the joint working of the old 
company's system pending completion of purchase, while the balance 
will be raised bv а rate. Rochdale's share of that deficit is £4,637. 
As to the working of the tramways last year, the total receipts 
amounted to £54,138, and working Bi len absorbed £29,505. This 
ieft a gross profit of £24,633. Out of that the following payments 
Lad to be made: interest on loans, £10.621; sinking fund charges, 
£6,734 ; rent of Littleborough lines, £1.899 ; income tax, £772 ; pay- 
ment to Hey wood, £1,714— total, £21,740. The payment to Heywood 
represents that borough's proportionate share of receipts after deduct- 
ing working expenses. The total expenditure of the department was, 
therefore, £51,245, leaving a net profit of £2,895. The passengers 
carried during the year total 9,740.202, a number 95 times as great 
as the population served. that being estimated at 102.600. The cars 
were patronised by 2.053,457 more persons than in 1905-6. The car 
mileage run was 1,201,564, against 985,705 in the preceding year, or 
in increase of 215.659 ; and the average receipts per car mile were 
10 8d., against 10 2d., which compares very favourably with similar 
municipal undertakings. With additional cars operating on the 
system, and largely-increased mileage run, working expenses have 
advanced, but their percentage to receipts is only 55, as compared 
with 57 a year ago. Moreover. repairs to cars and permanent way 
lave so far been paid for ont of revenue. The department has used 
1.226.218 units of electric current at a cost of 59.165, In 1905.6 
the units consumed were 1,455,254, and the cost £7,142. Capital 
expenditure on the tramways up to the end of the financial year 
amounted to £343,246. The department has still a small margin 
lwfore it reaches the limit of borowing powers sanctioned by 
Parliament. 


Mountain and Gibson.—Mountain and Gibson, Limited, elec- 
trval tramway and railway engineers, Elton Fold Works, Bury. 
laucashire, have removed their London offices to more commodious 
premises in Albert-buildings, 49, Queen Victoria-street, London, Е.С. 
the corner hnilding at the junction of Queen Victoria-street and 


Cannon-street, London). Telephone No. 2,023 ; telegraphic address, 
олче, London, The care of the London sales department will 
be in the hands of Mr. F. W. Newman, director, as heretofore, but 
owing to the increased volume of business he will be joined by Mr. 
N. MeL. Lawrance, director (from the works), who will attend more 
particularly to the engineering and technical work. The business of 
the firm has very largely developed recently. Some extensive addi- 
tions have been made to their works, Bury. The plant has been 
reorganised and added to, and at the present time the works are 
very fully emploved, The orders which they have in hand at the 
present time include complete tramears (including the trucks) for 
Llandudno, Delhi, Coventry. Portsdown and Horndean ; and trucks 
for Nottingham, Leyton, West Ham, Wemyss, Pontvpridd, Birken- 
head, Stalybridge, Dublin, Bury, Derby, ete., also for Calcutta and 
Montreal. In addition, the firm have recently secured the contract 
from the London County Council for the supply of 300 pairs of 
maximum traction trucks, which are similar to 550 pairs previously 
supplied. This recent order represents the fifth consecutive order 
which the London County Council have placed for Mountain and 
Gibson's improved type of centre-bearing swing-bolster maximum 
traction tracks, making a total of 650 cars which will be mounted 
upon this special design. The other orders referred to include a large 
number of the firm's patent radial truck, which is now being very 
favourably considered by tramway engineers. The firm have added 
many important improvements, and modified the designs of their 
various classes of trucks, to meet the requirements of up-to-date tram- 
way practice. Many of these are shown in the pamphlet which they 
have recently issued describing their manufactures, 

London County Counoll.—Tlie tratlic receipts of the London 
County Council electric tramways for the year ended March 31 were 
£809,570, compared with £614,297 for the previous year. Applica- 
tion has been made to tlie London County Council by the Southwark 
Borough Council for a contribution of two-thirds of the cost of the 
construction of subways for pedestrian traffic at the Elephant and 
Castle. When the Baker-street and Waterloo Railway Bill of 1900 
was under consideration the company agreed, in connection with the 
construetion of their station at the Elephant and Castle, to provide 
subways for foot passengers, but the site of the station was afterwards 
changed and the company decided not to construct the subways, 
Instead, they agreed to pay £6,000 to the Borough Council, who have 
prepared a scheme for carrying out the work themselves at a cost of 
512.000. The Borough Council, in support of its application for a 
contribution from the County Council, states that the crossing, at 
various angles, of the Council's tramways and the introduction of 
motor omnibuses have made the trathe at this point dangerous for 
pedestrians. The Highways Committee recommended the County 
Council at their last meeting to refuse to make any contribution on 
the ground that pedestrian traffic must be regarded as local, and. 
therefore, the whole cost of improvements for the benefit of 
pedestrians should be borne by the local authority. Attention 
was drawn at the meeting to the cost of the recon- 
struction for electrical working of the line from  High.street. 
Wandsworth, to Westminster Bridge and St. George 's-circus. The 
estimated cost was £33,500, but the actual expenditure has been 
£86,500, showing an excess of £53,000. The Highways Committee 
point ont that unexpected difficulties have arisen in the work of 
altering and removing gas and water mains, and it would have been 
quite impossible to have foreseen all the work that would be involved. 
They recommended originally, however, in. view of the complications 
that were known to exist, that overhead traction should be used, but 
the borough councils concerned refused their sanction, Commenting 
on this, the Finance Committee sav that in any future ease in which 
it may appear that the ditlerence between the cost of the overhead and 
the underground conduit systems would be abnormal owing to the 
exceptional ditficulties which would have to be overcome in removing 
pipes, ete., every endeavour should be made to avoid the additional 
expenditure, and that, in the event of the borough councils concerned 
refusing to co-operate to this end. the Highways Committee should 
report the matter fully to the Council, submitting the most accurate 
estimates available of the total cost involved under each of the two 
systen.s. It is recommended that the superstructure of the second 
portion of the Greenwich electricity generating station be erected at a 
cost of £47,930. The construction of authorised lines in Woolwich at 
a cost of £15,000 is also reconimended. 


LIGHTING AND GENERAL 


Newcastle.—An electrical department has been instituted at the 
Royal Infirmary. 

Morecambe.—The profit on the Corporation's electricity under- 
taking on the past year's working has amounted to £100. 

Hull—The financial return for the year in connection with the 
municipal telephones gives out a profit to the rates of £1,388. 

Change of Address. —W arc asked to state that the London осе 
and showrooms of the Adams Manutacturing Co. are now 106, New 
Dond.street. 

Camberwell.—The County of London Electric Supply Co. propose 
to luy electrical conduits along both sides of Burbage- road, in cach 
case опе 2in. low-tension pipe. 

Hanley.—Plans have been passed for a new Council chamber, The 
cost is estimated at £2,500. This sum includes heating apparatus, 
but no mention is made as to lighting. 

Battersea.—The Lighting Committee have accepted the ofler of 
Callender's Cable and Construction Co. to purchase 9ewt. Jqr. 231b. of 
serap copper at the rate of £108 per ton. 

Birmingham. — Тһе electric supply department are advertising their 
preparedness to let out on hire electric motors, of various sizes, suit- 
able for driving all classes of machinery. 
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Hackney.— The district auditor reports that the profits on the 
borough's electricity undertaking have ір four years amounted to 
£15,327. 10s. 4d., of which £12,240 has been invested. 


Walthamstow.—A Local Government Board inquiry will be held 
on April 30 into the application of the Urban District Council for 
sanotion to borrow £26,395 for the electricity undertaking. 


Caloutta Electric Supply Co.—The number of units delivered to 
consumers during the five weeks ended March 29, 1907, were 432,221, 
compared with 370,234 units in the corresponding five wecks of 1906. 

Luton.—The Town Council have found it necessary to postpone the 
date of sending in tenders for the supply, deliverv, and fixing of 
plant at their electricity works, St. Mary's road, Luton, until May 10. 

Mexlco.—Thc harbours at Puerto, Mexico, and Salina Cruz that 
are being built in connection with the Mexican Isthmus (Ichuautepec) 
Railway are to be provided with travelling electric crancs of great 
power. 

East Ham.—The Electricity and Tramways Committee have 
directed the engineer to prepare and submit plans and estimates for 
the и of additional cooling towers required for next winter at 
à subsequent meeting. 


Hastings.—The Council have decided to replace certain mains from 
the sub-station near St. John's Church by laying 1 triple cables to meet 
an increased load. The length of cable required is about 1,000 yards, 
and the cost is estimated at £450. 

Transformer Oil.— The contract for the supply of transformer oil 

required by the Newcastle-upon-Tyne Electric Supply Co. for all their 
numerous new stations has been secured by Messrs. К. Henzell and 
Co., Northern Oilworks, Newcastle-on-Tyne. 
: Telephones on Steamers.—On the Fleetwood-to-Belfast steamers 
а room is being set apart as a telephone room, so that when the 
steamers are alongside at Belfast telephonic communication may be 
established with the National Telephone system. 

Mansfield. —Тһе electrical engineer has reported to his committee 
an inerease of 7,804 units passing through station meters; traction 
units generated, increase of 2,0357—total iucrease, 9,811 units. A 


main is to be laid in a portion of Rosemary. street at an estimated cost 
of £60. 


Uffoulme.—The Parish Council have decided to approach Messrs. 
Fox, Wellington, to install electric cables їп the town for public 
lighting. Messrs. Fox are about to install the light in their mill. and 
the Parish Council are taking the opportunity of securing an installa- 
tion for the district. 


Engineers’ Strike Pending.— An application, we understand, has 
been received for 250 engineers wanted for Dresden, but the Amalga- 
mated Society of Engineers have advised none of their members to go 
in view of the fact that a strike is pending or threatened in the 
engineering trade at Dresden. 


Dunfermline.—The Electric Lighting Committee have decided not 
to allow the Fife Electric Power Co. to lay their cables to the Dunferm- 
line and West Fife Hospital along Priory-lane, which is causewayed 
and wherein run the gas and water mains. The route to be taken will 
now be ria Moodie-street, Rolland-street, and Reid - street. 


Pheonix Dynamo Co.—The well-known makers of the P. D. M." 
generators, motors, ete., have prepared a copper tray as a reminder of 
their manufactures. They have been good enough to send us one, 
which can be used as an ash or pen tray; this is well worthy of a 
place upon any office table. The company are issuing same to their 
customers, 

Chichester.—A company has been negotiating with the City 
Council with a view to taking over the Council's electric lighting 
order. It is said that the company is in position to satisfy the Board 
of Trade as te its ability to carry out the works, and that terms 
have been arranged between the Lighting Committee of the Council 
und the company. 


Holborn.—The Borough Council proposecarrying out theconstruction 
of a new street from Torrington-square to Montague-place. Included 
in the total cost of £9,000 is the sum of £2,100 for two subways (to 
carry pipes and mains) and lighting. It has been decided to ask the 
: Charing Cross and Strand Electricity Supply Corporation to make a 
service connection at the baths and wash-houses. 

West Ham.—The electrical engineer reports that it will be neces- 
sary to obtain a second rotary transformer for the purpose of the 
supply of current to the British Alizarine Co., and the Electricity 
Committee recommend that quotations for the transformer should be 
obtained. It has been decided to purchase a Tirrill regulator from the 
British Thomson-Houston Co. for the sum of £82. 


Underground Telegraphs. —The underground telegraph cable 
which was laid between London and Birmingham about two years ago 
has been so successful that a new one is about to be laid. This will 
contain 200 wires, as compared with 70 in the existing cable. It is 
proposed that towns en route shall be ‘ picked up” by the cable, 
which will be used telegraphically and telephonically. 

Bexhill. — The Bexhill Town Council have approved of the 
insurance of the electricity works and contents for £20,000. A pro- 
posal by the engineer for the improvement of the public lighting by 
titting incandescent lamp columns with tantalum lamps has also been 
approved, and expenditure has been authorised for the purchase of 
tantalum lamps for fitting on 100 incandescent lamp columns. 

Coventry.—A petition for additional provision for the Coventry 
Corporation Water Bill came before the examiners of the House of 
Lords. The additional provision sought is an extension of the area of 
supply of electricity for public and private purposes. The examiners 
decided that the Standing Orders had not been complied with, 
inasmuch as the necessary notices had not been given in time. 

Natal.—Tlhe construction of the Vryheid-Hlobane line is to com- 
mence immediately. An inspection of the lime deposits of Port 


Shepstone has been made, as the erection of smelting works is part of 
the scheme. If this examination proves satisfactory, smelting and 
manufacturing works may be laid down in Durban, as being midway 
hetween the ore deposits of Vryheid and the lime deposits of 
Umzimkulu. 


West Afrioa.—The following telegraph lines are to be constructed 
in French West Africa: Timbuktu-Burrem, 212 miles, costing 
£12,000; Burrem-Niamey, 331 miles, £22,000 ; Niamey-Zinder, 
532 miles, £46,000. A loan has already been sanctioned for public 
works (including the foregoing) with the guarantee of the French: 
Republic. Among other works to be undertaken is the improving of 
the lighting of the port of Dakur and its approaches. 


Fulham. Тһе Electricity and Lighting Committee have instrueted 
the borongh electrical engineer to make necessary experiments to test 
the value of the destructor for steam-raising purposes, and to report 
the result. Mr. Councillor A. Cook has been appointed chairman and 
Mr. Councillor J. Bavin vice-chairman of the above committee. It 
has been decided to extend the electric mains to connect up to the new 
blocks of mansions being erected at Hurlingham Court, at an estimated 
cost of £45. 


Stock Exchange.—Applicatiuns have been made to the Stock 
Exchange Committee to appoint a special settling day in Clifton 
Arizona Copper Co.'s 150,000 ordinary shares of £1 each, fully paid, 
Nos. 1 to 150,000, and Dolgelley Copper Mines’ 40,007 shares of £1 
each, fully paid, Nos. 1 to 40,007, and to allow Anglo-Argentine 
Tramways Co.'s further issue of 50,000 ordinary shares of £5 each, 
fully paid, Nos. 510,008 to £560,007 (renewed application), to he 
quoted in the official list. 

Italy.— The Italian Consul-General in London has received a notice 
from the Minister of Agriculture, Industry, and Commerre at Rome 
respecting the bounties, premiums, bonuses, and other advantages, 
facilities, and privileges granted and promised in various parts of 
Italy, with a view to encourage the employment of foreign capital in 
establishing manufactories, works, and new industries, and generally 
in developing and opening up trade, manufactures, and shipping in 
the country. Copies of the notice in Italian may be had from the 
Italian Consulate, 44, Finsbury-square, London, E.C. 


Incandescent Lamps. From the Westminster Electrical Texting 
Laboratory we have received a circular on the testing of incandescent 
lamps. It is recommended that the Jamps should be run at their 
marked voltage for 500 hours: the voltage at the terminals of the 
lamps to be kept constant to within 4 per cent. above or below the 
marked voltage: the nean voltage throughout the ruu to be within 
4 of 1 percent. of the marked voltage ; and the lamps should be tested 
for mean spherical candle-power, watts, and watts per candle-power at 
start and after 100, 200, 500, 400, and 500 hours' run. 


Stoke-on-Trent. —The electrical engineer reports that during the 
month of March 18,022 units had been supplied, an increase on the 
corresponding period of last year of 65 per cent. ; and that the number 
of consumers now on the hooks was 281, representing a total of 
23,736 8-c.p. lamps. He recommends to the Council that a dis- 
tributing main be laid in Hill-street from London-road to Cross- street. 
With respect to the proposed supply of electricity within the area of 
the Fenton urban district, the Electricity Committee recommend that 
the draft of the provisional order be approved and adopted. 


Hull Telephones.—The balance-sheet of the past year's working of 
the Corporation telephones, submitted at a recent meeting of the Town 
Council, shows a total revenue of £8,989, out of which had been paid: 
repairs, 21,200; wages, £1,959; rents, £636; paid Government for 
rovalties, £909 ; other expenses, £136—leaving a balance of £4,146, 
Of this balance there had been paid in interest on loan £1,527, and 
paid off the loan itself £1,251, leaving a balance of profit of £1,383. 
The concern now stood in a most satisfactory position. They had 
written off capital account £2,340, and had placed £1,791 to reserve. 


Electrical Accessories. —Messrs. Eckstein, Heap, and Co., of 
5, Chapel-walks, Cross-street, Manchester, have sent us a copy of 
their advance catalogue No. 1, dealing with electrie lighting and bell 
accessories, and advance catalogue No. 2, dealing with main switches, 
enclosed and open type fuses, and watertight mill fittings. We cannot 
here do more than dus attention to some of the most important of 
the many valuable teatures of the catalogues, but the description of 
their main switehes, also the description of their special fuse boxes 
and replacement switch fuses, should not escape attention. The various 
apparatus catalogued are all of new and improved designs and 
patented. 


Bedford.—The electrical engineer has been empowered to purchase 
the following requirements: 220 yards 7/18 twin service cable, £22; 
220 yards 2/7/14 —1/7 16 three-core armoured low-tension cable, £61 ; 
220 yards 2/19/4—1/19/16 three-core armoured low-tension cable, £118 ; 
50 A. C. T. meters, £56. 5s. It has been decided that the two exist- 
ing transformers at the sewage pumping station be reconstructed at an 
estimated cost of £92. This addition will admit of the two pumps at 
present fixed at the station, and the two new pumps shortly to be 
fixed thereat (if required), being worked at the same time; also that 
two meters be fitted up at the pumping station at an estimated 
cost of £8. 

Heswall.— We understand that it is proposed to form a company 
to be called the Electric Supply Co. for the purpose of supplying 
eleetrie power and light to the Heswall district, and that the Parish 
Council are favourable, providing the details are satisfactorily arranged, 
to sanction this scheme and to transfer the provisional order that will 
be necessary to the company. The capital of the company will 
probably be somewhere between £15,000 and £20,000. It is further 
understood that arrangements have been made with a firm of electrical 
engineers in Liverpool to act as managers of the company. А plan of 
cable routes has been prepared and there are several suitable sites fot 
the power-house, 
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Caleutta.— The directors of the Calcutta Electric Supply Cor- 
pation have decided to recommend to the shareholders, at the 
meeting to be held on May 9 next, that £12 000 he transferred from 
the potit and. loss aceount to the depreciation. fund, bringing this 
amount up to £45,000: that a dividend at the rate of 10) per cent. 
tor the half-wear ended Dee, 51 last be paid, making with the 
interim dividend 8} per cent. for the усаг, and that £5.286 be 
carned forward. The transfer books will be closed from April 25 to 
May 9 inclusive. 


Rochdale. —Tlie net profit on. {һе Corporation. electricity under- 
taking is £4,135, which is £441 better than in the previous year, 
when the surplus was £3,694. The receipts were £17,286, against 
£14.417, un increase of £2,869. Of this increase about £2,000 is for 
current sold. for tramway purposes, leaving an advance of over £800 
eti sales to private customers, The Electricity Committee recommend 
that £2,000 of their present profit be devoted to the relief of rates, 
and thatthe balance of £2,135 be put to the reserve fund, which at 
pnseut stands at £2,163. A year ago the Council took £2,350 of 
the £3,699 protit in aid of rates, leaving £1,344 to go to reserve. 
In 1905, out of a profit of £1,195 the rates were relieved to the extent 
of £1,000. 


Watford. —The Local Government Board inquiry into the applica- 
tum of the Watford Urban District Council for sauction to borrow the 
sum of £13,500 for the purposes of their electric light undertaking 
was conducted by Mr. H. Ross Hooper, The inspector said that 
ence the application was first made it had been amended. The 
amended figures were as follows: new works, £780 ; excess expendi- 
tire ou generating station, £3,337 ; excess expenditure on sub-station, 
52.085. 15s. 2d. Suspense account: mains for high tension, 51,256. 
8. 5d.; sub-stations, £900; transformers, £400 ; public lighting, 
£220—total of amended application, £8,979. 3s. 7d. The inquiry, 
wh was held last Friday, was adjourned until to-day, the 26th. 
T.» otter of Messrs, Lassen and Hjoit of £120 for the supply and 
delivery, on approval, of a soda apparatus has been accepted by the 
Eletncity Committee. 

London Chamber of Commerce.—<At tlie mecting of the council 
of the London Chamber of Commerce held last week, Mr. Charles 
Charleton was re-elected chairman, Mr. Stanley Machin deputy chair- 
mau. and Sir Fortescue Flannery treasurer for the ensuing year. A 
report was presented by a special committee on the Companies Bill 
House of Lords) recommending certain amendments to give effect. to 
the views of the chamber, power being given to the committee to take 
action thereon pending the next meeting of the council. It was 
mferred to a committee to memorialise the Board of Trade respecting 
the anomaly that railway companies possess the power of arbitrarily 
tinsferripg to the dangerous " class any products of any description 
without. Living any reason for such transfer. A letter was reported 
frm Sir Felix Schuster accepting election as a vice-president, and Sir 
Abert Rollit and Sir Henry Tyler were re-elected as the chamber's 
representatives on the council of foreign bondholders. 


Llansamlet.—Thie chairman of the Swansea Board of Guardians 
has reported to the Llansamlet Parish Council on the question of 
iz, ting the parish with electricity. He states that a 30-h.p. engine 
would be required to generate sutlicient power for the 500 lamps needed, 
and that the cost for coal alone to run a 30-h.p. zas-engine 50 working 
weeks, at 54 hours each, would be about £130 per annum. The 
Sheme which is recommended involves the use of a turbine, together 
With a snetion gas engine, to act as stand-by. It is proposed that a 
Чаш be constructed, and that the water from two streams be stored. 
Т..е water would then be carried through а 10in. ог 12in. pipe from 
the dam to a turbine to be fixed about a quarter of a mile down tlie 
hubatalevel which would give a head or pressure of from 180ft. to 
20tt. Two dynamos (опе to act as stand-by) are recommended. The 
listribution of current would be on the overhead three-wire system. 
Tuc estimated capital expenditure, including cost of dam, ete., two 
dvnanies complete), a 30-h.p. turbine, a 37-h.p. gas-engine, with gas 
pant Complete), wiring poles, ete, is put down at £6,543. This 
«md involve a charge on the rates of about 22d. in the £ per call for 
toc first few years, 


Manchester. — The Electricity Committee of the Mauchester 
Corporation have decided to contribute £10,000 to the relief of the 
“tos for the present vear. For six or seven years the electricity 
department has done little more than pay its way, but, thanks to the 
роке load factor and careful management, it is now reported to be 
Poi dairly stiong position, [t was in 1900 that the committee last 
ade a contribution of £10,000 in aid of the rates. In 1901 they 
ziv £3,500, and in the following years nothing at all. Meanwhile 
‘he price for current has been reduced, and the committee intend to 
se their charges to the tramways department for the current 
vippled during the year just ended, Last year's estimated expendi- 
Гик was 341.500, but the amount actually spent was £347,047. 
Tue latter amount includes £40,000 which ins been transferred to 
D uewals suspense account, against the £30,000 that was estimated. 
The snm of £25,724 govs to the reserve fund. The cost of coal last 
‘eur was £42,555. The committee estimated they would require 
£55,700, so there was a saving of £3,200 under that head alone. The 
“vu they have put down in the estimate for this year is £55,000. In 
the liquidation of debt during the present year the committee hope 
^ Jay £71,000, against £64,045 in the year just ended. The sum 
t eved last year for current and in meter and motor rentals was 
£345 819, which is nearly £7,000 in advance of the sum that was 
"иней, During the present year they hope to receive £350,000. 
Оо гарла] account the committee purpose spending in the course of 
Ue епшш 12 months £111,500, of which £46,000 is for generating 
“ations, buildings, machinery, ete., and £30,000 is for buildings and 
trin-turmers at distributing stations. Strect-ligliting is as yet a 
suali item in the committee's list of expenditure, being only £600 
wot year aud £500 this year. 
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PROVISIONAL PATENTS, 1907. 


Arnit 15, 

Improvements in electric batteries. Joseph Theodor Szck, 
53, Chancery-lane, London. 

Improved holder or support for tolephone receivers. 
William Farrants, 1], Queen Victoria-street, London. 

Improvements in or relating to commutators for 
eleotrio circuits. Charles Schmidt, 111, Hatton-garden, 
London. (Complete specitication.) 

Improved method of telegraphically transmitting 
photographs and the like and system therefor. 
Arthur Korn, 173, Fleet-street, London. (Complete speciti- 
cation. ) 

Improvements in electrical controllers or switches. 
Carl Tunstill John Oppermann, 535, Chancery-lane, 
London. 

Arrangement of the filament of a high-voltage electric 
lamp of small energy consumption. Carl Glogau, 27, 
Chancery-lane, London. (Complete specification.) 

Improvomonts in or appertaining to trolley wheels or 
collectors for electric traction. Alexander Eliezer Duguid, 
27, Chancery-lane, London. 

Improvements in controlling devices for electric 


motors. British Thomson-Houstou Company, Limited, 83, 
Cannon-street, London. (General Electric Company, United 
States. ) 


Improvements in methods of and apparatus for 
measuring eleotricity. British Thomson-Houston Com- 
pany, Limited, 83, Cannon-street, London. (General Electric 
Company, United States.) 

Arkin 16. 

Improvements in electro-mechanical toys. 
Ruhl, 65, Chancery-lane, London. 

Improvements in incandescenoe bodies suitable for 
lighting and heating purposes. Allgemeine Elektricitats- 
Ges, 83, Cannon-street, London. (Date applied for under 
Patents Act, 1901, April 17, 1906, being date of application 
iu Germany.) (Complete specification.) 

Improvements in and relating to electric motor con- 
trollerg& Ernest Schattner, 85, Cannon-strcet, London. 

Improvements in controlling systems for elvotric 
railways. William Arthur, 6, Lord-street, Liverpool. 

Improvements in electricity meters. Guy Carey 
Fricker and William Moris Mordey, 46, Lincoln’s-inn- 
fields, London. 

Improvements in or relating to multiphase electric 
induction motors. Henry Alexander Mavor and Mavor 
and Coulson, Limited, 46, Lincoln s-inn-fields, London. 

Improvements in driving wheels for  eleotrically- 
propelled vehicles. Dinitry Balachowsky and Philippe 
Caire, 7, Southampton-buildings, London. (Date applied tor 
under Patents Act, 1901, May 15, 1906, being date of applica- 
tion in France.) (Complete specification. ) 

Improved mode of and means for working electric 
lamp signs. Harold William Pink, 1, Broad-street- 
buildings, Liverpool-street, London. 

Аки, 17. 

Improvements in intorcommunication telephone systems, 
Isaac Hardy Parsons, The Croft, Kibworth, Harcourt, near 
Leicester. 

Improved electric lamp. Joscph Davis, 59, Fincliley-road, 
London. 

Improvements in electrio switehes or cironit breakers. 
Edward Thomas Bumpstead and Henry Charles Gover, 
Birkbeck Bank-chambers, Southampton-buildings, London, 
(Complete specitication. ) 

Improvements in  incandescence bodies specially 
adapted for lighting and heating purposes. Allgemeine 
Elektricitats-Ges., 85, Cannon-street, London. i Date applied 
tor under Patents Act, 1901, April 19, 1906, being date of 
application in Germany.) (Complete specification. ) 

Improvements in electric motor-controlling devices. 
Allgemeine Elektricitats-Ges., 83, Cannon-street, London. 
(Date applied for under Patents Act, 1901, April 18, 
1906, being date of application in Germany.) (Complete 
specitication. ) 


Heinrich 


Improvements in distribution of electricity. William 
James Davy, 40, Chancery-lane, London. 
Arkit 18. 
139494/06. Improvements relating to electric furnaces. 


8954. 


8984. 


9017. 


Sebastian Ziani de Ferranti, 18, Southampton-buildings, 
London. (Date applied for under Rule 5 of the Patents 
Rules, 1905, June 18, 1906.) 

Improvements in electric winding appliances and in 
the methods of operating the same. Philip Henry 
Dawe, Dacre House, Victoria-street, Westminster, London. 

Improved electricity meter. George Hookham and 
Syduey Holmwood Holden, 4, New Bartholomew-street, 
Birmingham. 

Rofleotors for electric and other lamps. Herculan 
Tartsch, 55, Cannon-street, London, (Date applied for under 
Patents Act, 1901, April 20, 1906, being date of application 
in Belgium.) (Complete specitication.) 
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9028. Improvements relating to the oscillatory circuits of 
radio-telegraph systems. The Amalgamated Radio- 
Telegraph Company, Limited, 7, Southampton-buildings 
London. (Hans Rosenthal, Germany.) (Complete specitica- 
tion. ) 

9029. Improvements in electrolytic apparatus. Paul Borgnet, 
7, Southampton-buildings, London. (Complete specitica- 
tion.) 

9051. Improvements relating to the oscillatory circuits of 
radio-telegraph systems. The Amalgamated Radio- 
Telegraph Company, Limited, 7, Suuthamptou-buildings, 
London. (Hans Rosenthal, Germany.) (Complete specifica- 
tion.) 

9055. Improvements in and relating to electromagnetio 
driving and switching mechanism. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (Allgemeine Elektricitats-Ges., Germany.) 

APRIL 19. 

9066. Improvements in trolley rope holders for electric cars. 
Frank Day and Charles Hadfield Marsland, 4, Corporation- 
street, Manchester. 

9143. Improvements in electricity meters. 
Werke G. m. b. H., 6, Lord-street, Liverpool. Date 
applied for under Patents Act, 1901, April 27, 1906, 
being date of application in Germany.) (Complete 
specification.) 

9157. Improvements in controlling devices for electrical 
machines. Dmitry Balachowsky and Philippe Caire, 7, 
Southampton-buildings, London. (Complete specification.) 

0172. Improvements in electric arc lamps. Edward Rendell 
Ingram aud Harry Hunt, 40, Chancery-lane, London. 

Арки, 20. 


194614/0€6, Improvements relating to systems of electrical 
distribution in which vapour-electric devices are 
employed. Percy Holbrook Thomas, Westinghouse Build- 
ing. Norfolk-street, Strand, London. (Date applied for 
under Patents Act, 1901, Nept. 1, 1905, being date of 
applieation in United States. An invention comprised in 


Isaria-Zihler 


Application No. 19,461, dated Aug. 31, 1906.) (Complete 
specification.) 
0198. Improvements in electrical curative appliances. 


George Robinson Peers, 55, Market-street, Manchester. 

9234. Improvements in and relating to eleotric measuring 
instruments. The British Thomson-Houston Company, 
Limited, and Frank Holden, 83, Cannon-street, London. 

0235. Improvements in machines for use in tho manufacture 
of incandescent electric lamps. The British Thomson- 
Houston Company, Limited, 83. Cannon-street, London. 
(General Electric Company, United States.) 

9240. Improvements in electric time- pieces. Max Moller, 231, 
Strand, London. (Complete specification.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on Muy 9.) 
1906. 

876. Application and distribution of electromotive power 
particularly for use in starting machinery and for 
such and similar purposes. Mascord. 

9590. Alternating-current electric motors. Britis): 
Houston Company. (General Electric Company.) 

8717. Supplying and oontrolling the voltage of electric 
currents from variable-speed generators, specially 
applicable to railway carriages and the like. 
Verity's, Limited, and Dalziel. 

8900. Apparatus for indicating the pressure between rail- 
way or tramway trolley poles or like collectors and 
the conductors with which they are in contact. 
Pringle. 

9089. X-ray apparatus. Levy. 

9103. Eleotrically-propelled vehicles. Greenwood and Brown. 

9117. Magneto-electric generators. Ateliers Thomson-Houston 

(Anciens Etablissements Postel Vinay). (Date applied 

for under International Convention, April 17, 1905.) 

Electromagnetic transmitting mechanism for governors. 

Bacon. 

Pocket electric lamps 

Akt.-Ges. (Auerges.) 

Electric rotary converters. Murdock. 

Construction of masts for wircless telegraphy and 

other purposes. Leidl. 

Telephone exchange systems. Lake. 

Telephone Manufacturing Company.) 


Thomson- 


9268. 


9346. Justice. (Deutsche Gasglülicht 
9606. 
10404. 


10565. (Stromberg Carlson 


13450. Trolley poles of electrical tramcars or tho like. 
Collie, 

13600. Electric fusible cut-outs. Schattuer. 

13972. Electro-deposition of copper. Cowper-Coles. 

15915. Electric incandescence lamps. Nernst and Stocken. 

16162. Electric arc lamps. Jandus Are Lamp and Electric: Com- 
pany, Jones, and Drake. 

.17987. Electric accumulators. Borel and D néraz (Dat: 


applied for under International. Convention, Aug. 11. 


1905.) 


22658. Apparatus for the oleotrolysis of fluids. Weichert. 
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26820. Form of storage battery grid and machine for making 
same. Mills. (Gould.) 

26929. Electric furnaces. Roach. 

27684. Electric time switch. Bruun. (Date applied for under 


International Convention, March 29, 1906.) 

Hand telephones. Hougliton and Potter. 

Electrolytic production of pure tin. Thirot and Maze 
(called Nouguier). (Date applied for under International 
Convention, March 26, 1906.) 

Street or station indicator for clcctric tramcars and 
subway cars. Livingstone and Dickinson. 

Electricity meters for testing purposes. lsaria-Zahler- 
werke Ges, (Date applied for under International Conven- 
tion, Dec. 27, 1905.) 


28227. 
28342. 


29452. 


29494. 


1907. 

Dynamo brushes. Ringsdorf. (Date applied for under 
International Convention, Jan. 11, 1906.) 

. Electrical contact device for the ignition of explosive 

charges. Fink. 

Electromagnetic compass. Dunover. (Date applied for 

under International Convention, March 5, 1906.) 

. Instruments for registering the use of electric current 
in electrically-propelled vehicles. Allgemeine Elek- 
tricitäts-Ges. (Date applied for under International Con- 
vention, March 27, 1906. ) 


COMPANIES' STOCK AND SHABE LIST. 


Name. Apaid. Last price 
Commereial and Industrial. £ £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 4-8 
анде ге Алас гет Бава e l 7 5652932 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 .. 11/76 15/16 
British Aluminium Co, Orainary, 2,001-40,000............ 5 . 955-93 
—— — 7 per cent. Cum. Pref., 1-40.000 ................. 5 = 51-64 
— „aA 6 per cent. Cum. Pref., I- 200 0 0 S . 8457 
4 per cent. Funding Certificates, 1-23,000 . e 5 4 3, 
—— 5 per cent. lst Mort. Deb. Stock, Red. .......... 100 — 101-105 
—— — 51 percent Locu Leven Deb (Reg.), Red., 1-3, 000 100 . 98-101 
British асса and Helsby Cables, Ord., 1-100, 000 5... 6,7 
6 per cent. Cum. Pref., 1-1 100,000 ii.. — 51-61 
—— — 44 per cent. Mortgage Debentures .............- 100 . і. 104 
British Thomson-Houston Co., 44 per cent. lst Mort. Deb. 
Ser ¾ ] ð?U ИРЕНЕ ООИУРИИГ ЕРЕ РЕЕ 10 — 92-56 
British Westinghouse Elec. and Manuf. 6 per cent. Pref., T 
4 per cent. Mortgage Debenture Stock .......... 00 .. 6569 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 й-& 
Non. Cum., 6 per cent. Pref. .................... 2. 14-12 
44 per cent. lst Debenture Stock ...............- 100 .. 8392 
4) per cent. 2nd Debenture Stock................ 100 — 795-78 
Callender's Cable, Debent ureess 100 . 196-168 
POIDREY: oo ooecosetbeco ore iod iie . 5 — 10:114 
5 per cent. Pret. e 5 c S 
Consolidated Electrical Co., ‘Ordinary, 1: 110, 000 l 3 8-2 
Crompwu and C é 3 — 13-24 
5 per cent. Debent uren ͥ 100 — 80.8 
Dick, Kerr, aud Co., Ordinary, 1 250,000 II.... . 1 — 1114 
——-- 6 per cent. Cum. Pref., 1-505,000 ................ l 15 217/32 
— — — 4} per cent. Debenture Stock, Кед. .............. 100 — 101-104 
Edison anu Swan United, A” Shares, I-, 20. 3 — 1418 
% A Shares, 01-017, 138 ТРИЯ 5 — 24-24 
5 рет cent, Ређепіцгев.......................... 100 — 832 
a per cent. Deb. Stock, Red. .................... 100 . 8587 
Electric Construction, Nos. 1 to 112.100 UU—ꝛ᷑᷑ sese ene 2 .. 135 7/16 
7 per cent. Cumulative Prei... 2 a 32 
4 per cent. Perp. lst Mort Deb. ................ 10 .. Fi -88 
Electrolytic Alt alt Co., Ordinary, 1-202,218................ 1 .. 11/52-1332 
Ferrant Limited, 5 per cent. lat Murt. Deb. Stock, Red. IN 5% — 
Genera! Riectric Company (1900), 5 per cent. Cum. Pret... & 84 98 
——- 4 per cent. lst Mort. Deb. Stock ................ .. 290 
W. T. Ilenley's Telegraph Works, Ordinary .............. 5 . 12-13 
44 per cent. Рге!егепсе.......................... Recs BRY 
44 per cent. Debenturees 199 .. 7169 
India Rubber, Gutta Percha, and Telegraph Works . 10 — 15 104 
4 per cent. Debentur es 155 — %1 
National Electric Construction Co., 1-170, 00 ............ 1 æ 15/10-1 1/16 
Parker, l hos., Limited, Ordinary .. 10 Д 10-10 
Peebles (Bruce) and Co., 6 per cent. Cum Pret., ‚ 29. 0315000 5 oan 4-41 xd 
Telegraph Construction and Malntenance............ eS 18 IB 6913). 
5 per cent. Bonds ...................... 2...5. 109 = 0063 
White, J. G., and Co., 6 per cent. Cum. Pref., 1-15,000 .... 10 „ы 9,10 
Electric Lighting and Supply.— 
Ad: lai 1e Electric Supply Co., 6 p. с. Cum. Pref., 1-10.00). 5 — 41-5} 
BUUrben-JvUtb aud Poule, Ordinary .......... eee eee 1U æ 9;-1J5 1d 
4, per cent. Cum. Pref., 7.501-15,030 ............ 10 .. 9. 10 
6 per cent. Cum. Second Pref., 15,001- 22529 .... 10 .. 101 Oi 
44 per cent, Debenture Stock, Red. 10 .. 14-14 
Bromley licent) Klectric Light and Power Co. .......... == 444 
—-- 44 per cent. lst Debenture Stock, Red. .......... 10 — 8-11 
Brompton aud Kensington, Ordinary ......... c 5 — Ta 8j 
7 per cent. Preference ............ .... ........ 5 us 7.8 
Calcutta Klectric 90001000 Corp., Ordinary, Nos. 1-60,000 .. 5 æ 71 81 
ов. 80,001-100,000 ............................ "E m 6i 7 
Cambridge Rien Supply Company, £10 Ord. . ........ 8 — 14 
Canadian General Electric Co., Commou Shares 8100 .. 131155 
Central Kiectric Supply, 4 per cent. Guar. Deb. Stock .... 10) — 100-103 
Chariug Cross, West End, and City Electric Supply, Ord., 
-8 5,000 "Pr em 54-41 
44 per cent. Cum. Pref., (-80,000 ................ ^L 74.3. 
— — 4 рег cent. Debenture Stock, Re du.. 10 — 96-59 
"City Undertaking,” 44 p.c. Cum Pref., 1-40,000 5 5241 
ditto (1903) 40,001-80,000 .. ........ 5 — 34-44 
Chelsea Klectricity Suppl. a à, 3, 
— 44 percent. Debentures ........................ 10) — 101177 
Chicago Edisou Co, lst Mt. O p. с. У). ‚уг. Gld. Bds, Red., 
КАЮ о то Pe $170 „ 95.101 
City us London, Ordnarrraʒß 10 æ 97. Ci 
—— 6 рег cent. Cumulative Pre ........... 10 .. Mide 
—— 5 per cent. Debenture Stock .................... 10 . 142-175 
—— — 44 per cent. 2nd Deb. Sts. Prov. Certs. (all pd.) .. 10 97-100 
City of Wellington Electric Light and Power Co., о per 
cent. Registered lst Debs., Red., 1-1, ꝙ/ͥi „ 9) ag 48-51 
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Name. к" Last price 
£ £ 
Cordoba Light and Power Co., lst Mt. Stl. 5 per cent. Bds., 
теле м... e n V 10 .. 9092 
County of Durhem Rlectrical Power Distribution Co., А 
Ordinary, 10,001-50,000 .............................. oy 43-5 
— 5 per cent. Preference, 1-50,000 .................. РЕ 44-5 
саву of London Blectric Su ; e ИЎ 10 „ 11 
=Z EE. Cum. PE. ooa же ке кукы» 10 108403 
— 4& per cen t. Debentures Prov. Gerta, Aii pd. Rd. 100 e 1061 
— Є per cent. 2nd Debentures Prov. Certa. ........ 100 .. 97-100 
f^meodson s о: Ordinary, 5.1. 80.000. 5 — 1.2 
„ nk „ посакаа 5 — 21-5 
— сл Mor Deb cire imer. 100 за 88 92 
Electrical t Co per cent. lst 
Mort, 30- old Bonds, 70. 751-1575) .............- — .. 79-81 p.c. 
Electric Lt. Traction Co of Aust..6 c Om Pf., э. 5 — ча 
5 per cent Debenture Stock. Red = E 
Eletric Supply Co, of Victoria, 6 per cent. lat Mt. Deb. 
Block, !! ⁵ K POR C ER 100 — 9698 
Fodtestune Electric Su . Ura. Nos. 1-10, 00 ͥõ „6 = 6-5 
—— 44 per cent. Deb. Stock, Red.. . 100 .. 871 
Н ме Lighting, Ord.. 1-13,000 .. 5 — 7-74 xd 
lo Чап Rlectric с парру а and d тгасиоо Co, ` 6 per cent. Соп. 
stiuction Deb. Stock, Вей. .......................... 100 .. 106-108 
bent Wight Riac. LA aid Рет с. Db. Stk. Red. ... 100 .. 96-99 
песа Power and ] ‚ per cent. Cum. 
Ste эе жөө жө Кк ауе Кас ӨӨ АЫ e Ead 1 . 23/32-27/32 
PESO: 4 Nottie Bü . per ^ 7o Н 
and No r 
Е -— eto Hip El . Lich 0 d e 6 00 „ „ vor 100 oe 9.100 
Dist. Elec. ting and Traction, 22 
Loadoa Ei 666 6 6 %%% %% „%%% %%% % %%% „ OR EE оо ә ae )}-24 
—— 6 per cent. Prea ................................ б .. 88.80 
——4 per cent. lst Mortgage Debent ure Stock, Red... 100 .. . 
Metres Electric Supply Corporation, 5 per cent. Conatruc- 
tiou Deb. Stock., Вей (reor, 95650 all paid ........ " si TAL xd 
[ ] оо e O %%% [LJ 
— — & per cent. Mortgage Debenture Stock.. 100 .. Je 10 
cent. Cum, Pref, ........................ 5 gs 41 Sa 
per cent. Mortgage Debenture, Red........... 100 .. 95 
Merican Light Oo., 5 percent let Mort. Gold Bds., 
1955, C 11,000 (9100), 51-2 dedi 0 М 1-4, 400 (81,000) — 77.79 p. c. 
Merce Light and Power Co., Capital Stock kk $100 50 52 
—— 5 per cent. lat Mort. Gold Bonds, tea., 1-4,000 
800), 4 001-14 4,000 (9 1000) 7 атна =з кон 
Midiand p.c. lst Mort. Deb... .. — « -8 
— Tyne Mie trio upply, Ordinary, 1-57,009 5 R 71 71 
— 10- es00668090006090e0€0€00099» ^ 960099799 oe * 
— do., 75,001- 87,500 (tened | at £2 prem., 168. paid) 2 .. 24-3 
— per cent, Pref.. 151.009. ^ .. 96 
—— do, рео 500 (isaued at 104. prem , 4. paid) 2 .. 13-21 
Notting Hill Blectric Lighting 10 m 12 15 
—— 4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) „ 9699 
Oxford » 1-96 and 40-14, 3 100 ES 59 64 
—— 4 per cent. Debenture Stock ................... 100 . 90 95 
River Plate Electricity Co., Ord., 1- 115 661 & 120,571-120,507 1 .. 8-2 
— — 6 per cent. on-Cum. Pref., 1 000000 ............ 1 1-1 
—— 4 per cent. Debenture Stock, Ret rr cre re 100 96-98 
К esri: klectric Oo., 6 per cont. Cum Frei. i. 20.000 жер 5 5-55 
— — 6 per cent. Cum. 2od Pref., 1-150000 .............. 4-4) 
Ruyal 5 of Montreal, 44 per cent. First 
Sbares Mortgage Debentures ...................... 00 — 85.99 
шыцы Water and Porc cs Ca, 5 рс с. Cons. lst Mt. Bd.. 88.100 p.c. 
Saithfieid Markets Electric Supply, Ord . 1-12,000 ...... x Mo 
—— 6 cent, Debenture "КҮҮ: 262 6 соевое ооо es 7 77 
Booth 6«009000009060606090000908209€9€ 2 6 „ „ 0 b ae 21-23 
South M Riectric lo Light and Power, Ord. ..... "ED oe 82 
—— 7 рег oent. Cum. Pref. .............. l uu aid; 
— ķi cent. lst Mort. Db 100 — 300-1 
м Jamon and Pall Mall Ordiaty] 10020080; „ 58 — 7484 
— — 7 per cent. Pret.... **99e(9000009€9 ооооо ео 6 = Oy 13 
— У рег cent. Deb. 62959595 26 „ „„ „% „„ 69995 6 „66 ee as 
Сеа Electric За Co., Ordinary, 8-30-007 .......... 5 . 2-5 
— 5 per cent. Cumulative Preference, 50,001-80,000 5 — 54 
Wewnitnster, Ording m 9 10 
— 5 pee cent. Pref., 110,101-138, 251 ee ee seve б — 64-52 
Electric Tramways.— 
—— еа. cent. Cum, Pref., 1250, 007. 8  .511/16-515/16 
2 6 2 о 5i e e itu. 5 =) 74-7 xd 
—— — Permanent 6 per cent. Debenture Stock, 1888.... 100 — 132.1 
åuckiaad Deo. Trams., 5 p.c. lst Mor. Deb. Stk., Red. .... 100 — 104-107 
Berceluna Tram 1 . МО 10 ее — 
—— 5 per cent, Pret. , 1-10,000 .. lo х= 
—— per cent. Deb., Red., 1-600 .................. .. 100 . == 
ware аЬ LA Pit би Sia чево: T С ape 
ec. ways, — BD 
— — 5 per cent. Cum. Pret. 1-58, SA ......... ès (1 
Birmingham and Trams., 44 p c. lst Db. Btk., Red. p. у» 95-99 
Blackpuol and Fleetwood Tramroad .................... — 154-154 
Bombey Riec. Supply & Trams. Co., 6 per cent. Oum. Pref. È Р s Д 
——— 44 per cent. Deb. Stock, Red. .................. 100 .. -100 
Brisbane way Invest., Ord., 1-75,000 ................ — 2.23 
—— Sper cent. Саш, Pret., Nos. 1-75,000 Ve ése Vd i 5 — 44-5 
per cent. Deb. Stk., Red., Prov. Certe. all pd.. 100 .. 98-102 
Ehud Cumbia Electric Railway Co., Ord. Def. ........ 100 .. 126-130 
— Ord. Pref. MMC "Ae — 105.111 
—— $ per cent. Cum. Perpetual Pref. Stock.......... 100 .. 102-106 
—— — 4, per cent. lat Mt. Debs., Nos. 16.200 of SAO each 40 . 99-101 xd 
——— 44 per cent. Vancouver Power Deb. .............. A we 1024-1044 
British Юесиіс Traction, Ord. 1-500,000 & 60,001-90,000 .. 10 5-34 
— 6 per cent. Cm. Pf., 30,001-60,000 ................ 10 — 63-74 
—— 5 per cent. er Stock . 100 .. 101-105 
— & per ом cent. Deb. 8бооК...................... x un A 
*€0009606006060600609€00€0609260€24 mm 4. 
„ 1-40,000................ 5 — 9-54 
—— “В” per cent. Cm. ee (OOO ———— À ... 6 „ MET 
—— 5 per cent. Deb, 6 66 „ „ 6 „ „6 те о о es ое 100 = 104- 6 
——— Prov. Oert., all paid ............................ 100 . 101-104 
auen Ayres Electric »Sp.c. Deb. Stk., Red. .... 100 98-101 
bueus Ayres Gd. Nat. Trams. Co, 5) per cent. "Pret Deb. 
bonds, Red., 1-1,500.................................. 100 .. 100-104 
— — 6 per cent. Deb. Bonds, Red., 1.2275. ............ .. 100-105 
Buenos Ayres Lacroze Trams. Oo., Btg. 5 per cent. 1st Mort. 
рео неск, к l. ii 660 &*0000900904022092609262929 eec ш oe kt 
TT 5 — nei 
— & cent. lst Deb. Stock, Reet. 100 — 10518 
сын Босо Tramways, Nos. spei „ A Є "n - 
ways, - 
— 6 per cent. lst Bed., 15 та 515 100 .. 98 '9] xd 
City of Buenos Ayres Trams. Co. ee 1.248, 000 5 .. 54-5 
——— 4 per cent. Deb. Stock, Red. 1985 ................ 100 .. 99-101 
Colombo kiectric ишка and Lighting, 5 per cent, 1st 
Mortgage Debenture Btock, Red. Of 9.0 0-0 66 9 9 06.0 во OS ог OD Te 98-102 


Name, 
Tram å Co., Ordinary 6 10415 
Cork Ше ап бз» А 
— фри он. t Oum, 1 Brel enon kie va xa ai i 9 q 1410 „ 1415 
cent. De LEN NJ „ Noa. 1-60,000 6 660 +++ 100 ee о 
Dublin Ut ted Tram 56), Ord. Nos. 1-60,000 ...... > 1184 
— 6 per cent. Pret., "S witbin W per e 10 . 153144 
3) per cent. Mort. Debs., 1-5.000 „..... AUOD es 94-96 : 
Hastings and Dist Elec. Tram. Co., 44 М eU "Stk. Red. 100 .. 98-101 xd 
Havana Electric Байт Consolidated o $ рег cent. 
50-year Coupon Bonds of 1962, 1-6,957 ................ 81,007.. 85-90 
Imperial Tram Ordinary „о.о ооо seess ВИ: Mm 18-19 
бра cents — MH" n OIL’ а 14-14 
—— 6 per Cont. Deb. Stock .......................... 100 .. 108-11 
Isle of Thanet El Tram and Lighting, 5 per c. 
Oum. Pref., Nos. 50,001-60,000........................ a 1-8 
4 per cent, 1st Mt. D Stock, Red. ............. . 1M .. 7278 
Kalgoorlie Electrio Tram 1.250, O0oyůuu r 1 .. 832-55 
——— 5 per cent. A" Deb. Btoaækk . 100 .. 91-95 
——— 6 per cent. “ B” Deb. Stock ꝗ 100 .. 80-84 
Kidderminster and District Lighting and Traction. Pref... 5 . 6-84 
Lancasnire United Tramways Limited, 5 рег oent. Prior 
Lien Deb, Stack, Reue. ZN 100 . 95-98 
— £296 500 200 Mort. Deb Stock «0990009000090 0006 — as — 
—— £835. 530 Deferred Deb. Btock (all fully paid) cecal =| > — 
Lisbon Eleotric Tramways Limited, Ord., Nos. 594,18 . 1 1 376-1 7/16 
— б per cent. Cum. Prot., Мов, 1425555 .......... 1 . 1116-1 3/16 
Ld don United rre. 080 Mort. рео. узо) Bed ............ P 70 62 
marius oen Cum. Ргеѓ......... 
M igh 090), De Stock. Red. .......... .... 100 .. £4 83 
Madras. Eh E. Traine. (1804), 5 E p Deb. Stk., Rd.. 100 98-101 
Manila Elec. R.R. and Lghtg. Corp., 5 о c. 1st Lien and Coll. 

Tr. Sinkg. Fund Gold Bonds of 1955, Red., 1-4,655 .... 81,000 93-95 
Manx Elec. Kallway Oo., 5) p.c. Cum. Pref., 301-21 1,655 and 

Cy); у» tå 

44 per cent. let Mort. сар воа TM COE 00 .. 97.1 
Metropolitan Elec. Trams., Defd. 8080115 314,016 . 1 ш. 1163/6 

6 per cent. Cum. Pref., ьатто, 3 ee 1 22725132 

44 per cent. Deb. Stock, RG ll... — 96-59 
Mexico Trams. Co., Gen. Cons. lst Mort. 50- -year 5 per cent. 

Gold Bonds ere ee eee ee ee ee ee „„ „ „„ „„ овоо оо — 82-84 p.c 
Milwaukee Electric Rail and Ligh cent. 30-yr Cons. 

Mort. Bonds, 1926, 1-5,500 and 000............ 01,000.. 103.105 
10 (922 Street Rail, 44 per cent. Sterling Deb., 601-2,000 MO: 
New General Traction, 6 per cent. Cum. Pref., 1-10,000 and 
34,001-74 4,000 e€*960909909090060006000€60009 ecc е 2 6 % 0 00% = 313 
Oldham, Ashton, and Hyde аар Й Ordinary ......... 10 12 
——— § per cont. Cum. Pref. ........................ 10 . 
Perth Elec. Tramways (W. 2. 5 per cent. 1 Mri. Deb. Bk... 100 . 102.106 
Potteries Eleo:ric с $000 .......... 1 7.11/16 
d per cent. Cum. Pref., 500, 545,000 VENERE To col. 4-2 
—— 4&4 per cent. Debenture Stock ...cessossooas JM) 93-1073 
Provincial Tramways Co., о. 1 24, 912 sisse 10 .. 64-5 
—— 6 per cent Cum. Pref., 1-10,000.................. 10 104-114 
Rangoon Elec. tramway and Зарр Co., 6 p.c. Cum. Pref., E 5225 
6; x PCENA ГР 
4) per cent. lst Mort. Deb. Stock, Red. .......... 10 .. 8971 
Sao Paulo AAS. L'ght, and Power Oo................. SO . 125-134 
——— 5 рег cent. lat Mort. Deb., Кей. 1929, 1-11. 000 .. . . 8500. 95-97 p. o. 
South Metropolitan Electric Tramways and Lighting бо, 
6 рег cent. Com. Pref., 19,571-169,570, Prov. Certa. . .. 29 32-1 1/32 
cent. Deb. Stock, Red. 1940 ................ -87 
Рет District Electric Tramways, 5 p.c. 1st Mort. 
bs, БЮ hh, 8 100 .. 86-90 
Yorkshire (Weat Riding) Elec. Tam. Co., Urd., 70,001- о 000 5 .. 1-18 
——— 6 per cent. Cum. Pref, 145, 201 i 5 . 31 
—— 44 per cent. lst Deb. Stock, Hed. V . 100 9. 
Electric Rall ways.— 
a мазе JJC... em 92-94 
4 p.c. Deb. Stock (PR "Corta., fully paid) 100 105.4100 
City and south London, Conso к Eror, бойы бона, еъ=еэооооооеве 00 өөң 41-43 
——— per cent. Debenture Stock ооооооов оо со оооо оо ов 00 104-107 
—— 5 рег cent. Pref. Stock 91 „6 „% „%%% % „„ „% „„ фо оо eee 100 ео 119. 
——— 99 oe 9»9 '95 % %% %% % „„ „„ „% % „%%% %% ое еә 116-11 
Tivernoe 10 erbead, 5 b. Pet оеоесооооо ооо бо оо во оз 0 ep 10.105 
verpool Ov per Cont. Pref. ................. eae - 
Ordinary, 1. 50,000 .......... 10 . 
— per cent. Mortgage Debentures, Red., 1. 1700 . — I а 
Underground Electric Railways ~ London, 5 per cent. 
Profit-Sharing Secured Notes оосо овоо 682000806 9.0 €. 6.4 € = [LIII 76-79 
Telegraphs and Telephones.— 
Amazon Telegraph Co., 1425,000.......................... 10 „ 3-34 
5 per cent. Debs., Ked., within 1-1,069 ............ 100 . 8891 
American Telephone and Telegrapb C^llat, Trust 4 per 

cent. Bonds, 1-28,000 and 55,001-78,000................ 81.020 -94 

Anglo-American Telegraph Co.. Ordinary каера ee 100 60-64 xd 
6 per cent Preferred Ordinary We HR PC 100 . 106-107 xd 
Deferred Ordinary . . 100 214-224 

Anglo Portugues. Telephone Со, 55 per cent, 1а Mort Deb. 

Stock, Red 60 "TI oe . 100 90-101 
сын Telephone Co., 14, 605. €099060909090099 v065090000990049459»090009000999€ евә 63-75 
Commercial Cable Co., Ster. 500-уваг 4 p.c. Deb atk, айды 100 93.95 
Cuba Submarine Telegraph Oo., Ordinary, 1-16,000 .... 10 81.57 

=. 10 nde Preteronos, —.— V 10 eis ELE 4 

Direct panish е егар T ae **»9090000009000090 m at 

—— 10 per cent. Cum. Preference .. eM. UP 8/9 
44 per cent. Debs., 1-600... ——— . 0 50. 88101 

Direct United States Cable Co. ꝗ—L eris 20 143-151 

Direct West India Cable Co., m per ‘cent. Dets., Reg. 

within 1-1,200. Red. 100 . 99-101 
Eastern and Mouth African, 4 per cent. Mort. Deba., ‘within 

1 3, aco, 19 79. [IIT] 98-101 

——— 4 per cent. Keg. “Mort. Debs. (Mauritius Subsidy), 
158,000, rr cepimus. varice зана .. 100-102 
Eastern Extension, Australasia and China, 1-300,000 ......... 10 .. 1341 
—— — per cent. Mort. Deb. Stock, Perp. .................... 100 . 105.10 
Eastern Telegraph Co., Ordinary Stock ......................... 100 . 137.142 
— — 3} per cent. Preference Stock ......................... e. 100 ... 874.894 
4 per cent. Mortgage Debenture tstock.................. 100 ... 100-108 

Great Northern Telegrapn Uo. (of Copenhagen) ............... 10 35.37 

Halifax and Bermudas Cable Co., 44 per cent. lst Mort. 

I d Debs., уто d „ *900909990»0v099022900009080 % %%% о0о ьо оосо 1 . 93.101 

ndo- kuropean Telegrap e “ie 58-60 

Marconl's Wireless ! elegraph Co., , 1-256, 127 ——ů— 1 *. i-i 
/ ha cles анары сна» 1 ... x 

Monte Video Telephone Co., Ordinary. 1-72,630.................. 1 . . 151611716: 

—— 9 per cent. Preference, 1-86 EP ОЛОК КЕ 1... 29/32-1 1{54: 
Oriental Telephone and Electric Company.. 1 . 15/16-17/16- 

— cent. Cum. l 14-11 
Pacific and European Tel., 4 p.c. Guar. Debe., Red., 1-1,000 100 97-100 
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Name. Amount Last peice Name. Amount Last price. 
раб 2 paid. E 
National Telephone, Preferred. . 100 . 108.110 Telephone Co. of Egypt, 45 per cent. Deb. Stock, Bes Жз т .. 99-102 
Deferred Stock ее в ‚в ве өө « 1044-1065 West African Telegraph Co. „ә... lU. 10-104 
6 per cent. Cum. First Pre iti... 10 ao 114-134 W eat Coast of America, 1- 35, 003 ‘and 53 ‘001: 53 003..... ТА 24 a 
——— per cent. Cum Second Pref. ................= 10 w 10-12 ——— $ p.c. Debs., 1-1 500, Qua. by Western Telegraph... . 100 93-102 
——— 5 per cent. Non. Cum. Third Pref. .............. E 53-5 West India and Panama Telegraph Co., шшш, cossas setea 10 9/16-1 /16 
— — 33 per ceat Dəb. Stock, Red. 0 6 „% „% %% „% „ „% „66% ев 100 ГЄ 96- —— 6 per cent. Cum let Preference. 62 %%% Mores 10 ыйы ш 74-8 
— 4 рег cout Dab. Stock, ‘Red. ä 9 2 100 .. 100-102 —— ~ 6 per cent. Cum. 2nd Preference denn AO’ Sse 6-7 
United River Plate Tele. Cu, Ordinary, 1- 100. 000. ПРЕ n 63-75 5 per cent. Debs., Red., 1.800 e 100 .. 93-102 
l— арн 5 рег сеп%. Cum Peel, .000 *69*900900900609»99* 0900909*0009 е 5 . d- 54 Western Telegraph Co., 1- 207, 930... [IIZYITTI ITIIIIIIIESPEPTETI 10 . 158-114 
——— 5 per cent. Debentare Btock, Red............. sese, 100 . — 103-118 4 pet cent. Debenture dtock, Red. . 100 101-104 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of 
Traffic Returns for Increase or Accounts for past year. 
week. decrease. single маск passy Cost 
Line. рев: a par per 
Ending Ourrent Passengers | Car miles | Pas- | Oar e of | mile. 
| xdi | И year, 1907. | 1906. | Ending ЕЯ carried. run. 2 mile. | track. 
Apr 129 | 1385 |- 125] + Гез 254| 25 M45 31 04,07 1,579,785 ute | 253 925 
Aberdeen Corporation.. Apr А i - 125 853 ay ,071 | 15,630,351 : e А 
A OGFBOFMMOR л: —————— . op 20] 222 | ij- 834 — 8| 8 „ 16| 14,328 | 5,516,580 355,945 971 | 1,830 | 516 
street end WaterlooRy...| „ 20| 248) | 1,523 |+ 951) +453 | — | — » E m = _ = = 
ria head Corporation. sese] op 21 93) | 1,445 | = @6 370 | 25:65 25.55 March 31| 55,025 | 11,146,531 | 1,309,903 10-08 | 2,558ь| 05 
ham Corporation 13] 5.279} — | — — 52 — 310 17,155 | 4,709,798 | 266,526 14-6 | 8,866 | .— 
Вай hn Corporation e ё 10 98› 955 |+ 50 T 1,17 4 24 ка 25| 48,875 | 8,661,720 986,955 11:89 | 2,036 744 
lCorporation..........| ^ 18 45!| 2272 | -1,8:0| - 815 | 174| 174 31 — ps = = — 
— PEE 5 z0 298 922 — 6:| + 221] 161 164 Deo. 31 51,846 | 8,525,677 679,264 13°19 e 121 
= 6:14 
rporation ............| „ 21) 2,019 | 2072 65 ‚| 44 | 8 | March 51 95,766 | 20,205,196 | 2,161,130 063 | 2,394 
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set (of the same frequency) the cyclic variation of speed 
per cycle of the latter will be considerably greater than 
that of the former set. If, however, the variation be 
reckoned on the pole pitch, both machines will be running 
under similar conditions. The values to be allowed for 
the percentage of phase displacement will largely depend 
upon the nature of the load, and where this consists of 
&vnchronous motors and rotary converters the minimum 
value (say 2deg., or 6 per cent.) must be adopted in order 
that the operation of the synchronous machinery may be 
satisfactory. With steam-turbines it is possible to obtain 
values below this minimum, due to the very uniform turn- 
ing effort and the high speeds adopted. It will also be 
evident that the lower the frequency and the higher the 
speed, the larger may be angular displacement of the rotor 
with a given phase displacement. 

In designing a flywheel for an alternator, the usual 


equation — A E= & Е, = i (Vu? – V,2)—is modified so as to 


include the specified phase displacement permissible during 
acycle. If $ be the permissible phase displacement of the 


alternators, 2 will be the angular displacement, where 


The fluctuation of speed 


ж) їз, therefore, given by у= 2585 where 6 


p 
p 18 the number of pairs of poles. 


is the duration of the biggest impulse to the engine 
(measured in degrees, 560deg. being one revolution). Vy, 
Ү,, V represent the maximum, minimum, and mean speed 
of the radius of gyration of the flywheel, whose mass is M. 
The value of А E, therefore, becomes : 


P- V (Va V) q 


Inserting the above value for 4, we have 


4 , 0 
AERE QT. Bor E= ex g 
E is the kinetic energy of the flywheel; E, the mean 
energy exerted by the engine per revolution; к the 


coeflicient of fluctuation of energy, equal to * (obtained 


from the crank-etfort diagram). 

The variation of the engine speed during one revolution 
may be observed and recorded by an instrument known as 
the tachograph. This instrument consist of a shaft carrying 
a centrifugal governor, and is usually supplied with a 
pulley for driving from the engine shaft. The centrifugal 
governor is adjusted to run at a definite speed, and 
the spring control permits of it зов made very sensitive 
just at this point. The centrifugal force of the governor 
balls is balanced by a system of springs, and the movement 
of the balls (due to a change in speed) is imparted by a 
system of light levers to a recording pen, which produces 
a record on a sheet of moving paper. The drum carrying 
the paper is driven at such a speed that one revolution of 
the engine under test is represented by a convenient length 
of the paper. The instrument will, if the engine speed be 
perfectly uniform, record a straight line on the moving 
paper, but if the speed be fluctuating during one revolution 
the record will be a zigzag curve. Springs of various 
strengths are usually supplied with the instrument, so that 
it may he adapted for recording small and large speed 
fluctuations to a convenient scale. 

The tachograph should, therefore, be a very valuable 
instrument for ascertaining whether the flywheel for an 
engine is correctly proportioned, and it also enables the 
coetticient of speed fluctuation to be directly determined 
with a reasonable amount of accuracy, which is much to 
he preferred than the approximate method of deducing it 
from the crank-effort diagram. 

If two alternators are found to have a cross current 
when operating in parallel, the tachograph can with 
advantage be applied to each engine and a record obtained 
of the fluctuations in speed, thereby deciding whether the 
fault lies in the engines or the generators.— E. T. L. 
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Answer to No. 957 (awarded ós.).—The speed variation 
during one revolution, as mentioned by “F. G. T.," is not 
at all unusual—in fact, in nearly all slow-speed sets it is to 
be looked for. The main cause of this variation is due to 
the engine being unbalanced, resulting in а very uneven 
"turning moment." Hence we get the phase displacement 
mentioned in the question, although the revolutions per 
minute, voltage, and frequency (the sets being identical) 
may be the same for both machines. There is no practical 
way of obtaining the exact variation during one revolution 
known to the writer —i. e., a method which could be con- 
veniently used in the engine-room. We must, therefore, 
look to the designer of the engine for this, curves of mean 
effective pressure being plotted at а number of points 


CHOKING. COIL 


Section 
of Шо e 


Fic. 1. 


during the stroke, and the percentage variation up or down 
from the average found from these curves. There are, 
however, practical ways of obtaining & rough idea of the 
actual state of things during one revolution. For instance, 
indicator cards may be taken and split up into sections, 
each section being separately analysed. 

The following method for analysing this variation of the 
engine during one revolution has been used by the writer 
for some time, and found to be very satisfactory (see Fig. 1). 
A flat spring, Н, is fixed in а wooden block, E, and 
tuned by means of the screw, F, to the frequency of the 
supply, a choking coil, G, being placed a short distance 
from Н. Soldered to Н is a small light spring, C, passing 
loosely through a wooden guide, D, and having its end 


_» DISC 
B 


MEASURE THE 
DISTANCE 1702 
AND STEP ROUND 
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turned up and pointed. А is an extension of the crank- 
shaft of the engine on to which is forced а hollow polished 
tin dise, B, and having the face towards the spring C 
“smoked.” The method of operation is as follows: The 
position of the cranks previously being marked on the disc, 
the engine is started up and put on load if required. The 
terminals, T T,, are then connected to the supply which 
will cause the spring H and, consequently, C to vibrate, 
the time between each vibration being constant. As 
quickly as possible the point of C is brought against the 
smoked face of the disc and away again, when on stopping 
the engine and removing the disc a series of curves similar 
to those shown in Fig. 2 will be seen on disc. By examin- 
ing these curves a fair idea of what is going on can be 
obtained, Taking a pair of dividere, measure the distance 
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between the crests of every two curves, or, if possible, every 
curve, when, if the engine has a regular turning moment, 
the distance will be found to be the same all round. If at 
any point during one revolution acceleration takes place, 
the distance will be found to increase at that particular 
point; but if, however, the engine slows up, the distance 
will be found to have decreased. By noting these points 
and the relative position of the cranks a good idea of the 
engine's performance can be obtained, and by very carefully 
resetting the cut-off of the valves may possibly improve 
the turning moment ; of course, the ideal thing is a heavy 
flywheel. As previously mentioned, this variation is usually 
reckoned as the percentage up or down of the average 
turning moment. For good parallel running this should 
not exceed 4 per cent., or, asit is usually stated, 1 in 300.— 
Н. V. Lewis. 


Answer to No. 957 (awarded s.). Variation in angular 
velocity of the crankshaft of а steam-engine is due to the 
varying force applied at the crank. The work may be 
approximately constant, but the turning moment at crank 


Fic. 1. 


is continually changing; we have, therefore, varying 
acceleration. This is evident from the well-known formula 


Force = mass x acceleration. 


To explain the matter in detail, take the simple case of a 
horizontal steam-engine having one cylinder only, and let 
Fig. 1 be an indicator card from the engine. From this 
card we obtain Fig. 2, which shows the resulting thrust 


Fic. 2. 


on piston during its outward stroke back to front. 
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will be **knocking." From here to the end of the stroke 
the steam pressure will be against advance of piston: we 
have negative acceleration due to cushioning. To get the 
acceleration curve, describe a semicircle (Fig. 3) repre- 
senting the crank and its motion during one stroke, 
then to same scale lay off the connecting rod and 
cross-head. In the figure the connecting rod is taken 
as five times the length of crank. The turning 
moment on crank is worked out for two positions only in 
order to avoid confusion. In position 3 we mark off /, 
the horizontal pressure on piston; this is equal to the 
third ordinate in Fig. 2. Resolve this into two forces, one 
vertical the other a long connecting гой; this latter force 
is also resolved into two forces, one along crank, the other 
at right angles to the crank. This resultant, marked in 
hesvy line, at right angles to the crank furnishes the 
turning effort. These turning efforts are marked out as 
ordinates in Fig. 4, giving the acceleration curve. In 
Fig. 4, M, M! is the mean line; the curve above this line 
represents the acceleration, while that part of the curve 
below the line has a retarding effect. Flywheels are made 
of such a mass that they take up the surplus energy during 
the time curve is above mean line, and give it back when 
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curve falls below. It will be noticed that Fig. 4 is longer 
than Figs. 1 and 2 in the ratio of the curved perimeter of 
a semicircle to its diameter—that is, as т : 2. No account 
has been taken of inertia of moving parts; in the case of 
vertical engines this is of great importance, as there is 
the difference in effect during the up and down strokes. 
Nor has any allowance been made for friction. In the case 
of engines with more than one cylinder the acceleration 
curves can be plotted in a circular diagram, when the 
advantage as regards constant angular velocity is at once 
apparent. A general figure given by most authorities is 
that the angular variation should not exceed 2:5 electrical 


| degrees—i.e, 2'5deg divided by the number of pairs of 


poles. 

Several ingenious arrangements have been devised to 
measure the varying angular velocity of flywheels. Keil- 
holtz describes a method in which a small direct-current 
dynamo is driven from the rim of the flywheel, its E.M.F. 
being balanced by some secondary cells. A voltmeter is 
connected across the terminals of the dynamo, which gives 
readings that enable the variations in angular velocity to 
be calculated. Another experimentalist drives a disc, in 
which are slots, at constant speed; a light shines through 
these slots on to a scale on the revolving flywheel, and any 
alteration in angular velocity of the flywheel is estimated 


from the change in form of the band of transmitted light. 


No. 1 | This question 


rs on a point of considerable interest to 


ordinate on Fig. 2 is the distance between a and b im electrical engineers; there is by no means a general con- 


Fig. 1. 
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atmospheric line, as back pressure on front side of piston 
must be subtracted. When we come to c pressures on each 


side of piston are equal, and there is no thrust on the 
piston ; at this point, unless the engine is good order, there 


Note that pressure is not measured from thc sensus of opinion as to the best amount of mass to be put 
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into the flywheels. Heavy flywheels are said to cause bad 
hunting; many engineers claim that lighter fly wheels and 
more efficient and well-damped governors give better resulta 
in the parallel running of alternators.—M. M. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at It. 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give fire shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
a^out. one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 


QUESTIONS. 

$07. In the Bernados svstem of electrical welding the negative main 
goes from the generator to a carbon pencil, which is in turn held 
by a workman while the positive main is taken direct and is con- 
nected to the steel article that is going to be burnt off or welded. 
Why and what is the reason of putting the positive to earth! 
(Voltage of generator = 85 volts.)—F. B. 

968. Discuss the chief points to be considered in the design of a 
traction motor of 50 h.p., suitable for operation both on a con- 
tinuous-current system at 500 volts (working at relatively slow 
speeds) and a single-phase system at thesame voltage, but working 
at an average speed of 35 miles per hour. Conipare the cost and 
efficiency of such a motor with an ordinary direct-current traction 
motor and a purely single-phase commutator motor. —H. V. L. 

ANSWERS. 


Question Ao. 0485, —Two 060-h.p., 400-volt, six-pole shunt motors are 
coupled direct on to one shaft of a machine. The motors are also 
connected electrically in parallel. Speed variation of from 480 r. p. m. 
to 600 г. р. ni. is NP be shunt control. They run satisfactorily 
with equal currents on ammeters inserted in each armature 
circuit up to a speed of about 550 r. p. m. ; with further insertion of 
resistance in shunts to increase speeds the motors become unstable, 
and one or the other ammeter creeps up while the other falls 
hack to zero, all the load then being on one motor. Shifting of 
the brushes forward, on, or behind the no-load neutral position 
does not help matters much. Can anyone suggest a remedy 
Se going to the expense of compounding the windings of 
reld 

Best Answer to No. 958 (awarded 10s. ).—The instability 
of the above motors when the speed is increased beyond 

550 r.p.m. is probably due to the machines being equipped 

with laminated poles, as it is now the general custom to 

fit these poles to all direct-current motors Although 
these laminated poles reduce the eddy-current loss at the 
pole-face and permit of relatively wide armature slots, 
besides offering constructional advantages, they do not 
conduce to the good running of variable-speed motors 
unless additional precautions are observed. The laminated 
structure of the pole offers a relatively small resistance to 

а change in the field flux, and although it is usual to cut a 

central slot through a portion of the pole for commutation 

purposes, there is, nevertheless, no advantage to be obtained 
in the stability of the machine, and, in fact, sich machines 
generally show a tendency to be less stable than those in 
which the pole-face is continuous 

When a motor with ordinary laminated poles is run 
under load, and the speed increased by weakening the 
field, a point will be reached where the operation of the 
motor will be unstable, the speed continually surging 
between maximum and minimum values. The speed at 
which this surging occurs will depend upon the ratio 


Ampere-turns for gap and teeth 
Armature ampere-turns per pole’ 


and also upon the position of the brushes. With a back- 
ward lead we have the armature flux demagnetising the 
field. As the main flue is weakened the armature flux is 
an increasing percentage of the field flux, and at a certain 
point will overpower it, causing the motor to suddenly 
speed up and flash over. With the brushes on the neutral 
position there is no armature demagnetising action, but in 
this case the armature exerts a distorting action, and at 
weak strengths of the main field this may cause a flux 
oscillation across the pole-tips, and start surging. ‘Theo- 
retically, there should be no surging with the brushes in 
the neutral position, but in practice this does not hold 
unless special artifices are resorted to when using laminated 
poles. Designs in which the central slot in the pole is 
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continued to the pole-face gencrally show a tendency to 
surge more than those where the pole-face is continuous. 
This is probably accounted for by the fact that with the 
open central-slot design the pule-face is split up into two 
portions, and the effect of eddy currents due to the 
changing flux would not be so great as where the pole-face 
13 continuous. 

In order to eliminate surging when the motor is working 
at a relatively weak main field and strong armature, we 
must prevent the oscillation of the field flux. In this con- 
nection some of the devices used with rotary converters 
and synchronous motors can with advantage be considered. 
The surging on a rotary converter, however, is due to 
irregularities in the angular speed of the prime mover to 
which the rotary tends to respond, but, due to the inertia 
of the armature, cannot maintain exact synchronism ; and, 
in consequence, a heavy armature current is taken, which 
tends to set up an oscillation of the field flux. The oscilla- 
tion of the field flux is prevented by (1) making the pole- 
faces of wrought iron of highest conductivity ; (2) placing 
short-circuited copper bands next to the pole соге; (3) by 
employing copper plates or grids specially located between 
the pole-tips. The function of all these devices is to create 
a flux in opposition to the oscillating main flux, thereby 
holding this in check. It is, therefore, important that 
these secondary circuits be of ample cross-section, and all 
joints must be securely sweated, otherwise the advantages 
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gained by their use will not be very great, since, if these 
circuits have any appreciable resistance, the current induced 
in them by the varying main flux will not be of any con- 
siderable magnitude, and, therefore, the flux created by this 
current (which acts in opposition to the main flux) will be 
correspondingly small. 

Considering the above 60-h.p. motors, we would suggest 
that copper jackets be fitted next to the main poles, as 
shown in Fig. 14. These jackets should be made from 
Ig in. sheet copper, and should be a tight fit on the pole 
core. The joint should be riveted and sweated, so that no 
resistance is introduced. If, however, the expense of com- 
pletely dismantling the motors is to be avoided, good results 
may possibly be obtained by winding some bare stranded 
cable around the pole-tips (see Fig. 11), sweating the ends 
substantially together. This arrangement is not quite so 
good as the first one as, due to the limited space, the cross- 
section is smaller, and, therefore, the “throttling " effect on 
the flux is not so great. Fig. 1c shows a type of copper 
grid used between the pole-tips on rotary converters, but 
the above-mentioned devices should be found to meet the 
requirements of the case under consideration. 

In conclusion, it might be stated that compound field 
coils would probably make matters considerably worse, as 
the trouble is apparently due entirely to flux oscillation. 
With the motors fitted with a damping device, as 
described above, the operation should be satisfactory 
throughout the range of speed stated, and, as far as 
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stability is concerned, the motors should be capable of a 
much greater speed variation. It should be remarked that 
the machines should be run with the brushes in the neutral 
position.—E. T. L. 

Answer to No. 958 (awarded 7s. 6d.)—The trouble 
experienced by H. F. P." may be due to either some 
inequality in the iron or air-gaps of the motors, also to 
the difficulty of adjusting the shunt regulators so as to get 
the same ohmic drop between the contacts. This difficulty 
can be overcome by inserting the apparatus sketched in Fig. 1 
in the circuits. S R, and S R, are two additional adjustable 
shunt regulators, the ohmic resistance of which need only 
be small, but should be finely graduated. С, and C, are 
two insulated bobbins, wound with a wire large enough to 
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carry the main current. S is a solenoid pivoted to a 
lever, L, which should project about two-thirds into 
each coil. The lever, L, is pivoted at point P in 
the centre, and coupled to a fibre link, K, at the 
other end. K links the handles of S R, and SR, 
The whole apparatus should be mounted on a wood, or 
preferably a slate, base. Care should be taken to make the 
connections in S R, and S К, exactly as sketched, and then 
couple each in series with the shunts of M, and M, respec- 
tively. The coils, C, and C, should be coupled in series 
with the armatures of M, and M, respectively. The action 
is as follows: If the motor M, is taking excessive current, 
the coil C, exerts a greater pull on the solenoid, S, than 
C, and thus draws it. The action is transmitted through 
the lever, L, to SR, and S R, the result being that more 
resistance is inserted in the shunt of M,, and at the same 
time cutting resistance out of the shunt of M,. This causes 
the speed of M, to drop, and that of M, to rise. It will 
thus be seen that the whole apparatus is automatic, and 
after once fixed need not be touched. The existing shunt 
regulatora need not be touched, and are used just as before. 
—M. RILEY. 


Answer to No. 958 (awarded 5s.).—Before attempting 
to suggest a remedy for the effects observed, it would be 
well to examine their causes in case they are not fully 
understood by *H. F. P." The motors, we are told, run 
very well in parallel between 480 r.p.m. and 550 r.p.m.— 
ie, while they are working well up on their charac- 
teristics—but above that speed they become unstable—i.c., 
when they are working at or below the “knee” of their 
characteristics. Now, when a motor is working on a weak 
field, it tends to become unstable—.c., as the load increases 
its speed increases, due to the great distortion of the field 
by the armature current. The field is so much distorted 
that the reduced permeability on the leading tip has the 
effect of diminishing the total flux, as explained by the 
writer in answer to question No. 942 (see Electrical 
Engineer of March 8, 1907). The same argument holds in 
the case. By some inequality, most probably in the 
varying of the speed by the rheostats, the field of one 
motor is at the instant weakened a little more than the 
other. The greater distortion in the one, due to the extra 
flow of current in the armature, weakens its field and causcs 
its back E.M.F. to be reduced—so admitting more 
current—the opposite effect taking place in the other. 

Our remedy must consist, therefore, in providing means 
to counteract the diminution of the field by distortion, or 
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to diminish distortion itself. 'The most obvious thing to 
try in order to effect the first would be to give the brushes 
a forward lead—i.e., so that the effective armature ampere- 
turns may be cumulative. “Н.Е. P.” seems to have tried 
this, but he also tried a backward lead, which would make 
matters worse. Не should, therefore, try giving the 
brushes as much forward lead as possible consistent with 
satisfactory commutation. If this is not sufficient, of 
course, some compounding turns are wanted on the poles. 
This is suggested in the question, but the expense 1s 
objected to. Tho writer is of opinion that a satisfactory 
job could be made of it by winding a few turns of cable, 
carrying the armature current, outside the shunt coils, say 
three turns per pole, the direction of winding being such 
that their effect is cumulative. At the same time the 
brushes should be given a forward lead in order to 
minimise the number of turns necessary. 

As an alternative to this an attempt may be made to 
diminish distortion itself. This could most readily be done 
by tilting the pole-shoes in such a way that the air-gap is 
longer at the leading pole-tip than at the trailing tip. At 
the same time, care must be taken that the average air-gap 
is very little altered, for if the air-gap be increased it may 
not be possible to obtain the lowest speed with the mains 
right across the shunt coils. If at present there be any 
margin in the shunt regulator when the speed is 480 r.p.m., 
it would be possible to increase the average gap a little, 
which would be an advantage, though the field coils would 
get hotter at the low speed. By thus tilting the pole-shoe 
the reluctance of the air-gap at the leading tip is increased, 
80 that the flux density in the teeth on that side does not 
reach so high a value, and their permeability is not so 
much diminished. The total pole flux will, therefore, be 
more constant in value, and, with the aid of a little shift- 
ing of the brushes, the desired effect will probably be 
obtained.—TARINGA. 


Answer to No. 958 (awarded 5s. ).—"H. F. P." is evidently 
experiencing in a different degree the same trouble as a 
good many other contributors to these columns, judging by 
the number of questions bearing on weak and surging 
motor fields which have appeared from time to time. 
Judging by the question, although it is not definitely 
stated, it would appear that H. F. P." has only one field 
rheostat in the two shunt fields, presumably in а manner as 
represented by the following simple diagrammatic sketch 
(Fig. 1). This, of-course, is quite feasible in such a case as 
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this, where the two machines are of exactly similar con- 
struction, and where, probably, the field resistances are 
equal within a few ohms. It also apparently works 
all right up to a certain point wherc the fields are so weak, 
in order to obtain the required spced, that they begin to 
be unstable, and one or the other of the two machines 
speeds, and consequently takes all the load. 

Such being the case, it can easily be seen that the best 
and simplest remedy would be to have a separate field 
rheostat for each machine, when a more delicate adjust- 
ment of speed in each machine could be made, such that 
the load taken would be equal in both cases. Whether 
the above is really so or not, the following device might 
also be tried, which tends to prevent any distortion of the 
field caused by the armature current. This consists of 
fixing “amortisseur circuits" round the pole shoes, a: 


NOTES. 


King's College.—-The forty-seventh annual dinner of 
king's College, London, will be held at the Hotel Cecil on 
Monday, May 27. The Bishop of St. Albans will be in 
the chair, and a representative gathering is expected. 

Johannesburg.—Adverting to the announcement in 
our last issue as to the explosion at the new electric power 
station in Johannesburg, this accident occurred just before 
the Easter holiday, and it was feared there would be no 
tram service over the holiday. The authorities managed, 
however, to get one side of the gas-engine to work, also 
the old steam-engine, and so were able to give some kind 
of tram service over the holiday. It has been suggested 
to shut down the new plant, which consists of two 
2,000-kw. gas-engines, and is not out of the contractor's 
hands yet, and substitute steam plant, but nothing definite 
has yet been decided upon. Another breakdown occurred 
on March 15, when a cross-head broke and carried away 
a portion of the back of the engine. The cause was at 
first thought to be excessive gas pressure, but was found to 
be a mechanical trouble. There seem to be no end to the 
troubles befalling the new power station, though the effects 
of these are, perhaps, exaggerated locally. А native 
recently met his death by being caught in the flywheel at 
the station, and at the inquest a rider was added to the 
verdict to the effect that the authorities should take 
immediate steps to see that the flywheel is adequately 
fenced. 

Tramway Brakes.—The Committee on “ Brakes, 
etc.," now sitting under the auspices of the Tramways and 
Light Railways Association have recently held several 
meetings, and have settled all preliminaries. In order to 
simplify and expedite the work to be done it has been 
decided to appoint two sub-committees of four members 
each, both to work concurrently. The duties and objects 
of each of these sub-committees have been clearly defined 
and specified. Mr. S. Sellon is chairman of one sub-com- 
mittee, and Mr. A. L. C. Fell of the other. It is proposed 
that each of the sub-committees shall meet about once in 
each week, and when their reports are ready the full 
committee will consider these, and, as may be necessary, 
obtain further information. Thanks to the courtesy of 
Mr. A. L. C. Fell, the members of the committee were 
enabled to travel on a specially-fitted car belonging to the 
London County Council and to witness a series of tests 
with various brakes. An inspection of the Council's roll- 
ing-stock in the car-sheds at New Cross followed, which 
proved of great interest to the members. Anyone having 
information on brakes or on sanding arrangements, and 
being willing to communicate results or exhibit samples to 
the committee, is requested to write as early as possible to 
the secretary, 55, Parliament-street, Westminster, S.W. 

London Trafüc Board —А conference of representa- 
tives of the City Corporation, county councils, borough 
councils, and other local authorities within the area of 
Greater London was held last week, when а resolution 
was passed calling upon his Majesty's Government to 
appoint forthwith a Traffic Board on the lines laid down 
by the Royal Commission. Another resolution was passed, 
expressing the opinion of the conference “that the present 
haphazard and unsatisfactory manner in which new districts 
are now being developed can be largely remedied if it be 
laid down as one of the duties of the Traffic Board to take 
the necessary steps for advising upon intelligent and com- 
prehensive schemes of town planning." It is now well over 
one vear since the final report and recommendation of the 
Traffic Commission was published, and not only has nothing 
been done in the matter by the Government, but Parliament 
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has not even had the opportunity of discussing it. It is 
true that a more or less academic discussion on the Traffic 
Commission report took place in the House of Lords some 
time ago, but the, Ministers who took part in that debate 
successfully eoncealed the intentions of the Government— 
if, indeed, they may be said to have any. The Prime 
Minister has held out no hope of legislation this session, 
and it would not surprise us if at the end of next session 
the London traffic problem will still be unsolved. Many 
of the members of the present London County Council 
were emphatic in their demand for the appointment of a 
Traffic Board before their election, but they do not show 
very much anxiety to have their professions fulfilled. 


Birmingham Local Section.— The holding of the 
annual meetings of the local sections of the Institution of 
Electrical Engineers reminds us that the winter session is 
rapidly drawing to a close, although the parent body has 
yet to go through a somewhat formidable programme. Оп 
Wednesday, May 8, the Birmingham Local Section will 
hold its annual general meeting, and therewith terminate 
what has been, from the point of view of the standard of 
papers read, a very successful session. Many of the meet- 
ings were very well attended, the average for the session 
being exactly 50. The nominations for office holders for 
1907-8 are as follows—Chairman: Dr. G. Kapp. Past- 
chairmen: Dr. W. E. Sumpner, Prof. R. Threlfall, Mr. 
R. A. Chattock. Vice-chairman: Mr. R. K. Morcom. 
Ordinary members of committee: A. H. Bate, V. Bornand, 
A. R. Everest, A. Lindsay Forster, W. E. Groves, C. W. 
Hill, Henry Lea, D. К. Morris, A. Pearson, M. Railing, 
A. M. Taylor, J. C. Vaudrey. Hon. secretary: H. B. 
Matthews. These nominations not being in excess of the 
vacancies, the foregoing stand elected. The vacancy caused 
by the removal of Mr. F. Hird from Birmingham, and his 
consequent resignation from the committee, has been filled 
by the acceptance of the nomination of Mr. А. К. Everest. 
In accordance with the rules governing local sections, 
Messrs. S. Н. Holden, R. C. Jackson, and К. Orsettich 
retire from the committee, having served in the same 
capacity for three years consecutively. These gentlemen 
are eligible for re-election in 1908-9. The committee 
invite offers of papers from the members of the local 
section for reading and discussion during the session 
1907-8. 


Electricity in Asia Minor.—The United States 
consul at Smyrna, in a report on conditions in Asia Minor, 
says some interesting things in regard to electricity. He 
mentions that the city of Symrna, with nearly 400,000 
population, has no electric railway, electric light, or 
telephone. There are cities all over Asia Minor varying 
in size from 20,000 to 50,000 inhabitants where there are 
opportunities of getting concessions for electric light and 
traction. He considers it strange for American electrical 
concerns to turn their backs on this field, and comments 
upon the fact that there is not an agent or representative 
of an American electrical concern in that part of the 
country. Germany and Belyium, he says, are ably repre- 
sented in Smyrna, and they are getting the business. 
There are many little towns in the interior just now that 
are awakening to the necessity of electrical plants, and he 
predicts the day when the city of Smyrna will be revolu- 
tionised in this respect is not fardistant. It is high time, 
he thinks, that American manufacturers of electrical supplies 
sent out somebody to look at the country. Asan example 
of the apathy with which the American people have 
regarded that field heretofore, he mentions that a young 
man born and raised in this city, therefore knowing the 
languages and resources of Asia Minor thoroughly, went 
to America a few years ago and spent four years in 
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securing a training as an electrical engineer at an American 
university. Upon returning to Symrna he made some 
futile attempts to get in touch with American electrical 
concerns. Now, says the consul, he is pushing the business 
of a big German electrical company which engaged his 
services at once. The people are fast awakening to a 
realisation of the benefits which would accrue to the 
introduction of steam and electrical enterprises of every 
description, as well as the wealth which would be theirs 
if the mines of the country were to be rationally 
developed. 

Portable Transformer Station.—The S/reet Nail- 
way Journal gives an account of one of the interesting 
features of the three-phase system used on the Valtellina 
Railway, Italy—viz, a portable transformer sub-station 
which is used either to take the place of a stationary trans- 
former station when the latter is undergoing repairs or to 
help out portions of the line carrying unusually heavy loads. 
The transformer, which is of 450 kilovolt-amperes capacity, 
is mounted in a freight car built entirely of iron. The 
car body is divided into two unequal portions, the larger 
of which contains all the high-tension apparatus, as follows : 
transformer, electrically-driven ventilator, three-pole hand- 
operated cut-out switch, three-pole automatic 20,000-volt 
oil switch, three two-pole hand -operated 3,000 - volt 
. oil switches, three automatic cut-outs, relays, lightning 
arresters, and choke coils. The smaller compartment 
contains three handwheels for the oil switches of 
the secondary circuit and a handwheel for the primary 
switch, as well as the bell and lamp signal appa- 
ratus of the relays which immediately indicate the 
. cut-out switch opened. In this case three secondary 
switches had to be installed, as at one point on the 
system the transformer station supplies current to three 
lines. Insulators are on the roof for both the primary 
‚ and secondary circuits. The portable transformer station 
can be connected to operate without auxiliary resistances 
in parallel with a stationary transformer, in which case the 
current divides in the ratio of 43 to 30. This scheme, 
says our contemporary, has been a success even in cases 
where this parallel connection was made from a sub-station 
more than 3 km. distant, and not at the place where some 
fixed transformer was cut out of the circuit. 

Wireless Telegraphy on Railroads.—lIn a letter 
addressed to the New York Times Mr. Nikola Tesla discusses 
the use of wireless telegraphy on railroads. He says: 
„No argument is needed to show that the railroads offer 
opportunities for advantageous uses of a practical wireless 
system. Without question, its widest field of application 
is the conveyance to the trains of such general information 
as is indispensable for keeping the traveller in touch with 
the world. In the near future a telegraphic printer of 
news, a telephone, and other kindred appliances will form 
part of the regular wireless equipment of a railroad train. 
Success in this sphere is all the more certain, as the new is 
not antagonistic but, on the contrary, very helpful to the 
old. The technical difficulties are minimised by the 
employment of a transmitter, the effectiveness of which is 
unimpaired by distance. In view of the great losses of 
life and property, improved safety devices on the cars are 
urgently needed. But upon careful investigation it will- 
be found that the outlook in this direction is not very 
promising for the wireless art. In the first place, the rail- 
roads are rapidly changing to electric motive power, and in 
all such cases the lines become available for the operation 
of all sorts of signalling apparatus, of which the telephone 
is by far the most important. This valuable improvement 
is due to Prof. J. Puley, who introduced it in Germany 
eight years ago, By enabling the engineer or conductor 


of any train to call up any other train or station along the 
track and obtain full and unmistakable information, the 
liability of collisions and other accidents will be greatly 
reduced. Public opinion should compel the immediate 
adoption of this invention. Those roads which do not 
contemplate this transformation might avail themselves of 
wireless transmission for similar purposes, but inasmuch as 
every train will require in addition to a complete outfit an 
expert operator, many roads may prefer to use a wire, unless 
a wireless telephone can be offered to them.” 

Publications Received.—There has come to hand 
vol. xxi. of the Proceedings of the New South Wales Engi- 
neering Association. The volume contains a number of 
communications of general engineering interest, the most 
important, perhaps, being a paper by Mr. E. J. Erskine on 
electric power transmission in works and factories. ‘The 
address by the president, Mr. W. H. German, covered a 
wide field, and touched upon a variety of engineering 
topics. Reviewing the engineering trade from a manu- 
facturing point of view, he said the state of affairs in New 
South Wales was neither satisfactory nor encouraging. He 
held that the slackness was due in some measure to over- 
specialisation in particular branches of engineering, to 
their excessive labour bill, and a too limited market.—The 
Journal of the Western Society of Engineers (Chicago, 
vol. xii, No. 1) prints the address delivered by Mr. Bion 
J. Arnold, president of the society, on “The Progress of 
Electricity in Steam Roads in 1906.”—We have received а 
supplementary number of the Journal of the Chemical 
Society, containing title pages, contents, and indexes of 
subjects aud authors in the Transartions and Proceedings, 
1906. This work is compiled by Margaret D. Dougal.— 
The Bulletin Mensuel of the Société Belge d'Electriciens for 
April (vol. xxiv.) contains a report of a conference held in 
Brussels on Jan. 19, dealing with the question of tariffs as 
adopted by different central stations for the supply of elec- 
trical energy. ‘There is also an account of the work of 
Henri Moissan, and a note of appreciation on the life ard 
work of the late Edouard Hospitalier.—The American 
Physical Levicw for April (vol. xxiv., No. 4) contains the 
following communications: “Оп the Magnetic Behaviour oí 
Certain Nickel Alloys,” by Bruce V. Hill; ** Rotation and 
Elliptic Polarisation produced by Iron Films in a Magnetic 
Field," by W. D. Harris; “The Percentage Bridge,” by 
А. C. Longden; "A Spectrophotometric Study of the 
Absorption and Fluorescence of Resorufin, by Frances 
Wick. 

The American Institute. — Special importance 
attaches to the annual convention of the American 
Institute of Electrical Engineers, which will be held this 
year at Niagara Falls. The local attractions and engi- 
neering features should make the Niagara convention an 
event of unusual interest, and already a sufficiently large 
number of papers have been promised, as the following 
list will show, to ensure the success of the gathering. "The 
convention opens on June 15, and continues up till and 
including the 28th. Among the papers promised we see 
the following: “Rowland Telegraphic System and its 
Apparatus,” by Frank M. Potts; “Some Power Trans- 
mission Economics,” by F. G. Baum; Notes on Trans- 
former Testing," by Н. W. Tobey; “Single-Phase High- 
Tension Power Transmission,” by E. J. Young; “Ten 
Years of Niagara Power,” by Н. B. Alverson ; “ Fractional 
Pitch Windings for Induction Motors and Alternators,” 
by C. A. Adams; “Attitude of Technical Schools toward 
the Profession of Electrical Engineering,” by H. H. Norris 
and Valdemir Karapetoff. Discussion will be opened on 
the following topics: (1) “Single-Phase versus Multiphase 
Generators for Alternating-Current Roads”; (2) “ Stan- 
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dardising the Frequency for Alternating-Current Roads” ; 
"Engineering Specifications” ; “Vector Diagrams of 
Single-Phase Commutating Motor”; “Inductive Dis- 
turbances in Telephone Lines.” One entire day of the 
annual convention will be devoted solely to matters 
relating to high-tension transmission. The following 
* introductions" will be presented: “ Extra Insulation of 
End Turns of Transformer Windings as a Substitute for 
Lightning-Arrester Choke Coils,” by S. M. Kintner; 
"Extra Insulation of End Turns of Transformer Windings 
аз a Substitute for Lightning-Arrester Choke Coils,” by 
Walter S. Moody ; “ Relative Advantages of Single-Phase 
and  Three.Phase Transformers" by Н. W. Tobey; 
“Relative Advantages of Single-Phase and Three-Phase 
Transformers, by John S. Peck; “Forced Oil and Forced 
Water Circulation for Cooling Oil-Insulated Transformers," 
by C. C. Chesney; “Transmission Line Towers and 
Economical Spans,” by D. R. Scholes. 


Electric Traotion.—Mr. T. Hurry Riches, the new 
president of the Institution of Mechanical Engineers, 
delivered his opening address on April 25. In the course 
of his remarks Mr. Riches, as was to be expected from a 
railway man, dwelt mainly upon thateside of mechanical 
engineering апа more particularly with reference to the 
rolling-stock and machinery used. He, however, also 
touched lightly upon the question of electric traction. 
Here, he said, similar questions arise as in the case of 
steam cars; electricity may be in the same way abused 
if not used properly. In the case of passenger traffic 
there can be no doubt, he said, that for frequent trains, 
for not too long distances, and for frequent stops and high 
speeds, electricity is extremely useful and desirable. As 
regards the utility of electrical traction on goods and 
mineral traffic, he believed that those who dealt with this 
problem would find it worth consideration in the highest 
degree to solve the question of regenerative control. There 
are, he instanced, in South Wales and many of the mining 
districts cases where the loaded wagons come down hill 
and the empties have to be taken up. If it were possible 
to use the gravity and momentum of the down train to 
generate current for the up traffic, and that at a reasonable 
cost, then it ought to make an enormous difference in the 
possibilities of electric traction for such purposes. Why 
should not the slowing and stopping of trains be done by 
retardation of the electric motor instead of by brake blocks, 
and this force returned electrically to the generating station 
for other use? Electrical engineers, he said, recommended 
the use of electric brakes. But, he asked, where is there a 
safe one, and where is the saving unless the retardation 
creates current that can be usefully absorbed elsewhere! 
In dealing with dock working, Mr. Riches said that for 
certain work, such as cranes, where the load is not constant, 
electricity is best suited. But for tips, where the load is 
very closely a regular quantity, and where steady and 
reliable working and no failures are essential, hydraulic 
power appears to him to be the most reliable, and, therefore, 
the most desirable. The reason for his preference of the 
latter was that it could be more safely managed by the 
ordinary workman, who should, wherever possible, be 
relieved from the charge of anything like delicate 
machinery, as that wants more care than he will give 
unless specially educated to the work. 

Electrochemistry.— At a recent meeting of the 
Faraday Society a paper was presented by Mr. H. Nutton 
and Mr. H. D. Law on “The Potential of Hydrogen 
liberated from Metallic Surfaces.” The paper is chiefly 
concerned with the chemical reducing power of hydrogen 
when liberated from the surface of various metallic elec- 
trodes, and also the retarding action caused by the presence 


of small quantities of metallic salts. The metals are 
arranged in the following order: mercury, lead, cadmium, 
tin, silver, bismuth, gold, nickel, platinum (black), the 
first-mentioned metal being the most capable of bringing 
about the reduction of а compound not readily attacked ; 
platinised platinum, on the other hand, possesses tbis pro- 
perty in the lowest degree. Zinc as a reducer behaves 
in а very irregular manner; both copper and platinum 
(black) show & remarkable activity in the reduction of 
aromatic aldehydes, and iron and aluminium are variable. 
It was hoped by a careful study of the electrode potentials 
that it might be possible to differentiate between the 
purely chemical changes and those which were due to 
physical causes. The E.M.F. between the cathode and the 
hydrogen electrode was measured on the Clark-Fisher 
“compensating potentiometer” reading to ү millivolt. 
The current was read on a standard millivolt meter 
shunted to read milliamperes. The cathode solution was 
eontained in а carefully cleaned porous pot fitted with a 
rubber stopper having three outlets, the cathode being 
fixed in one by means of sealing-wax, and thus being easily 
removed. Another hole in the stopper contained a capillary 
tube connected with the hydrogen electrode, which was 
arranged to be close to the metallic cathode. "When pos- 
sible the cathodes were bent in the form of a cylinder, and 
had a superficial area of 20 square centimetres on one 
side. The conclusions arrived at are briefly as follows: 
The supertension of one and the same metal is not a fixed 
quantity, being influenced by the physical and chemical 
nature of the surface. Film formations have also a large 
influence. Chemical reactions are greatly increased by 
raising the supertension. The nature of the electrolyte 
can completely change the nature of the chemical reaction 
without any corresponding change in the supertension. 
The supertension gives but & small indication of catalytic 
action. The fall of potential on the addition of a depolariser 
is only а rough guide to the nature of the reduction which 
is taking place. 


Illmination,.—In connection with the paper by Mr. 
J. D. Mackenzie on "Illumination and Some Illuminants," 
read at the meeting of the Glasgow Section held on April 9 
(which has already been summarised in these columns), 
some interesting remarks on the question of direct and 
indirect lighting were made in the discussion which 
followed. Mr. Н. B. Maxwell (Partick) said there was no 
difficulty nowadays in diffusing light so that the intrinsic 
brilliancy was not uncomfortable to the sight, and he 
referred to Holophane reflectors, the efficiency of which 
came out at about 80 per cent. No fixed rule could be laid 
down for shop-window lighting. It all depended upon the 
nature of the contents of the window whether diffused or 
directly-reflected light would be best. He did not agree 
with the author that direct reflection of the light should be 
avoided. The light should not be directly reflected into 
the observer's eye, but, nevertheless, for a very large number 
of cases direct reflection was to be recommended. With 
regard to lighting houses by indirect reflection, Mr. Maxwell 
said that, in his experience, these reflectors collected dirt 
and dust to such an extent as to greatly lower their efficiency. 
Dr. Erskine Murray said he had observed the difference 
between incandescent gas and arc lamps for street-lighting. 
In the case of the former there were only patches of light 
under the lamps, whereas the arc lamps gave a wider and 
more even diffusion of light Не thought that there was 
something in indirect reflection, and he had seen several 
shops where that had been successfully employed. Mr. 
W. W. Lackie said there were many illustrations to show 
that the eye was attracted to the brightest light. If one 
looked at an arc lamp, the incandescent light seemed poor 
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in comparison so far as intrinsic brilliancy was concerned. 
With regard to the paraffin lamp, it had been found that 
5 c.p. per square inch of intrinsic brilliancy was about the 
correct thing, and in the case of the arc lamp the size of 
the globe gave that. With pear-shaped globes the arc 
lamp looked poor, because it had been reduced below 
5 c.p. per square inch. He thought the best lighting 
of halls and churches was not to let the source of light 
come between the spectator and the speaker. In a 
church lit by Mr. Chamen in Glasgow and in the 
engineering laboratory of the university this plan was 
adopted, and in this way no light caught the eye. No 
source of light was seen, and yet the place was well lit. 
Electricity and Fires,—A fire, the cause of which was 
recently inquired into by the coroner for the city of London 
(Dr. F. J. Waldo), shows the danger of placing highly inflam- 
mable materials in close proximity to electric lamps, or other 
objects from which a high degree of heat is emitted. The 
fire occurred at a jeweller's shop in St. Paul's-churchyard, 
and, although it had no fatal result, the inquest was held 
as usual under the powers of the City of London Fire 
Inquests Act, which enables the City coroner to hold an 
inquest on non-fatal fires and to inquire into the best means 
of preventing similar fires in future. Under that Act 
inquests on 115 non-fatal fires had been held, and impor- 
tant recommendations had been made by juries in riders to 
their verdicts. This was the third fire on the premises, 
63, St. Paul's-churehyard, visited by the coroner during 
the past four years. The first fire occurred in the same 
shop as the present fire, and it was reported as being 
caused by a defective electric circuit. An inquest was held 
on the second fire, and the jury could not arrive at a con- 
clusion as to how the fire originated. A fire brigade officer, 
in giving evidence at the inquest, said the flames in the 
window indicated that celluloid articles were burning. He 
had to cut the wires, as several firemen received shocks. 
He thought it possible that a light had got to one of the 
celluloid combs in the window, though he mentioned that 
he had seen celluloid articles burned by the heat of an 
electric lamp. Another officer came to the conclusion that 
there had been a short-circuit or a fusion of wires. Evidence 
was given by the man who put in the electric fittings, and 
by an inspector of the City of London Electric Lighting 
Company, to the effect that the installation passed a very 
satisfactory test. Dr. Waldo, in summing up, said that his 
experience as gained in investigations into the origin of fires 
in the City and Southwark all pointed to the great and 
unnecessary risk of unprotected twin flexible pendants 
being placed in close proximity to celluloid and other 
inflammable goods. In his opinion legislation was urgently 
needed empowering authorities to make and enforce regula- 
tions for the safer storing of celluloid. 'The jury came to 
the conclusion that the fire was caused by the close proximity 
of celluloid goods to the electric lamps or wires in the window. 
Dr. A. Schwarz, in a paper recently read before the Institu- 
tion, emphasised the importance of properly insulating the 
flexibles. The new wiring rules of the Institution also 
allords proof of the intention of electrical engineers to 
minimise the danger of fires from electrical causes. 
Electric Railways and Breakdowns.— The recent 
accident to a train on the New York Central and Hudson 
River Railroad’s electric zone was generally attributed to 
faulty electrical equipment, while the fact that the accident 
oceurred so soon after the line had been converted to elec- 
tric traction caused a publie impression in the States that 
the use of electricity on trunk-line railroads was attended 
with new dangers. Mr. Frank J. Sprague, in a lengthy 
communication to the Electrical Revicw, was able to dispose 
of many of the senseless comments and strictures con- 


cerning electric traction in general and the equipment of 
the electrical portion of the New York Central’s line in 
particular. He said that neither the “third” rail nor the 
use of the direct instead of the alternating current circuits 
had anything to do with the disaster. There were no 
electrocutions, and what fire there was occurred directly 
over the broken connection of the Pintsch gas tank, and 
was quickly put out. There was not the remotest evidence 
that the third rail caused even this slight fire, but plenty 
to show that the rail was instantly automatically cut out 
of service, and that it was impossible to restore it until 
the wreck was cleared. Mr. Wm. J. Wilgus, vice-president 
of the N.Y.C. and H. Railroad, also referred to the acci- 
dent at a meeting of the New York Railroad Club, and 
generally supported the statements made by Mr. Sprague 
in his letter to the Press. Mr. Wilgus deplored any state 
ment that, regardless of local conditions, any one system— 
for instance, the alternating current—is proper for use in 
heavy traction. In his practice he had found that every 
location has to be considered upon its merits. In the selec- 
tion of the system for the electrification of the Detroit 
River tunnel he was instrumental in the preparation of 
specifications that, left the widest latitude to contractors 
for the offering of a design that would meet the require- 
ments of safety, reliability, and economy in first cost and 
maintenance, and the results, he said, showed conclusively 
that for this particular case the direct-current system 
offered at least equal safety and reliability, and a saving of 
27 per cent. in first cost and 20 per cent. in annual cost of 
operation, the latter taking into account fixed charges and 
depreciation. Mr. Wilgus stated that during the search- 
ing investigations of the railroad company, and also by 
the coroner’s jury and the Board of Railroad Commis- 
sioners, nothing had developed that showed that the elec- 
trical installation, per se, was in any way responsible for the 
disaster. 


Compound-Wound Motor-Generators.—A supply 
company in the States several years ago, when enlarging 
its station, found it desirable to unify its generating 
machinery so as to have all generating units three-phase 
alternating current. In making this change there was a 
considerable 500-volt direct-current power business which 
had to be taken care of, and this was done through 
motor-generator sets consisting of three-phase synchronous 
motors driving 500-volt direct-current generators. The 
motors, which had previously been used as generators, 
were of the revolving-armature type, and each of 150 kw. 
capacity. In the Electrical World Mr. К. S. Wallace 
gives some interesting particulars as to the way in which 
this change over was effected. Many elevators, he 
writes, were supplied from the 500-volt direct-current 
service, and the rapid fluctuations in load on the motur- 
generators caused considerable variation in the three- 
phase ‘bus voltage from which the lighting service is 
supplied. In order to prevent this, a series winding was 
placed on the ficlds of the synchronous motors. This 
winding was connected in series with the direct-current 
generator, so that the current delivered by the generator 
flowed around the motor field, over-exciting it and inducing 
a leading current in the motor armature proportional to 
the load on the direct-current generator, and which 
reacted on the three-phase generators, thus maintaining a 
coustant voltage on the three-phase 'bus bars regardless 
of the load carried by the direct-current generators. "The 
number of turns and the current required for this series 
winding were determined by manipulating the field 
rheostat of the synchronous motor, and observing the 
increase of motor field current necessary to maintain the 
three-phase 'bus voltage constant while the load on the 


motor increased from zero to full load. It was deter- 
mined by experiment with the motor field rheostat that 
each motor would require 18,000 ampere-turns to produce 
the desired results, and as the motor had 12 poles, each 
was given 10 turns and the shunt proportioned to give 
the series field winding 150 amperes with full load on 
the direct-current generator. Slight changes in the shunt 
after the machine was put into operation gave the result 
sought for without diffieulty. Ав these motor-generators 
are usually started from the direct-current end, this 
motor field winding was connected in the same lead as 
the series winding on the direct-current generator field, 
and the starting current applied through the equaliser, 
the equaliser 'bus being on the switchboard ; the series 
windings on both motor and generator being thus left 
out of circuit in starting, they have no neutralising 
effect on either field. Since this arrangement was 
adopted a storage battery has been installed, which 
lessens the fluctuations in direct-current load on the 
generators, and a Tirrill regulator controls the three-phase 
bus voltage. 


Mercury-Vapour Lamps.— The (German Patent 
Office have now given their decision in the proceedings 
brought by Hans Boas, of Berlin, to nullify a German 
patent granted in 1900 to Peter Cooper Hewitt on the 
principles of the mereury-vapour lamp for illumination 
Plaintiff sought to have the patent upset on the ground of 
"anticipation" by Arons, Lummer, and others, baut the 
Patent Office have now declared through a commission, 
composed of Dr. Rhenins (president), Prof. Dr. Nebel, 
Prof. Dr. Jaeger, Privy Councillor Berkenfeld, and Dr. 
Mullendorf, in favour of the validity of Cooper Hewitt's 
patent. The findings of the commission are given in the 
Electrical World, and are of sufficient interest to deserve 
reprinting. The report states, for instance, that Cooper 
Hewitt was the inventor of the mercury arc lamp as an 
illuminating means. Arons and others had recognised that 
mercury vapours traversed by electric current lighted up, 
lut they were not able to state how a commercially useful 
lamp could be made ou this basis. It has not been estab- 
lished, continues the report, that Arons had considered the 
relations of temperature, current strength, potential, con- 
ductivity, vapour density, and heat radiation, nor where 
he had shown that it was possible, by using the laws of 
these phenomena and by a suitable choice of the dimensions 
of the glass vessel, to produce an illuminating means 
without water cooling. Cooper Hewitt was the first who, 
hy a special cooling chamber, or by increasing the cross- 
section of the container enclosing the gas or vapour, did 
away with artificial cooling means, and the constructions 
cited by the plaintiff as anticipating the novelty did not 
applv. The enlargements in the Geissler and Rontgen 
tubes cannot, adda the report, be compared with those in 
mercury-vapour lamps, in which it is not a question of 
solid electrodes and a constant amount of gas under very 
slight pressure, but of a liquid electrode consisting of 
mercury, of which large quautities are evaporated. At 
any rate, it is not a case of a simple transfer to mercury- 
vapour lamps of the enlargements known in Geissler 
tubes. Besides, the manometer used by Arons with his 
lamps cannot be considered as equivalent to the enlarge. 
ments according to the Cooper Hewitt pateut, because the 
manometer permits of an increase of the space, which, 
with a rigid formation, such as is represented by the 
Cooper Hewitt lamp, is not the case. Moreover, the 
manometer served actuallv only as a pressure gauge, and 
it was not in any way its purpose to dispense with the 
cooling apparatus for the lamps, for this was already 
present. But even if the similarity of the manometer 
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with the enlargements іп the Cooper Hewitt patent were 
admitted, still, in the omission of the manomcter from the 
Cooper Hewitt lamps, an important technical simplification 
would be recognised, which, in practice and from a com- 
mercial point of view, exercises great influence, and for 
that reason alone would justify the granting of a patent. 
Electrical Indicator for Water-Tanks.—The 
Enginecring and Mining Journal describes an indicator 
adopted by a large copper company for measuring the 
depth of water in the service tanks for the smelting plant. 
This is accomplished by means of indicators placed at 
different points in the works, which are said to give by 
direct readings the depth of water to the nearest even 
foot. The device is simple in construction, and requires 
but two wires. It can be installed at small cost by any 
electrician, and thereafter requires no attendance to ensure 
continual service. A float lever, the length of which is 
nearly equal to the diameter of the tank, is attached to the 
inside, of the tank, near the top. Close to the fulcrum end 
of the float lever is attached an arm carrying a segmental 
copper strip, which makes and breaks contact with 19 
stationary copper contact buttons as the float rises or falls. 
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These buttons are attached to a board opposite the moving 
segmental strip, and are spaced the proper distance apart 
to make successivo connections with the copper strip at 
each foot rise of the float. The contact buttons are con- 
nected in parallel through a lamp resistance to one wire of 
a 220-volt circuit, and the movabie copper strip to the 
opposite wire. These two wires are run to the different 
points where indications are desired, and ammeters are con- 
nected in the line to give the desired readings. The 
ammeters are calibrated to give full scale deflection with 
a current of five amperes, and scale markings are from 1 
to 20, consuming 0:25 ampere to each division. At the 
power-house а recording ammeter is used, thus giving а 
chart record of the depth of water at all times. When the 
indicator at the pumping station registers a depth of 18ft., 
the pump is stopped and remains shut down until the 
indicator shows 12ft. of water in the tanks, which depth is 
assumed as a minimum supply. "The greater portion of the 
water is for blast.furnace use, and it was deemed advisable 
to erect an indicator near the furnaces, for in case of an 
accident at the pumping plant it sometimes becomes 
necessary to cut down the water consumption to the lowest 
possible point, and at such times the indicator is of especial 
value to the furnace foreman. The recording indicator at 
the power-house gives а check on the efficiency of the 
operator at the pumping station, 
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THE STRATFORD-ON-AVON ELECTRICITY WORKS. 


This town is famous as the place where Shakespeare was 
born in 1564 and died in 1616, and is visited by travellers 
from all parts of the world. The chief objects of interest 
in the town are the house in Henley-street where he was 
born, the old grammar school where he was educated, and 
which is still in use, and the church in which he and his 
descendants are buried. The Shakespeare Memorial 
Theatre is а modern attraction, which is used for man 
reproductions of his plays during the annual festivals. It 
was fitting that the inauguration of the supply of electricity 
throughout the town should take place during one of these 
festivals. Thus on Saturday last the town was beautifully 
decorated, and those who attended the opening ceremony 
saw Stratford-on-Avon at its best, weather excepted. The 
mayor (Mr. Priest) switched the current on to the mains at 
the request of Mr. G. Bird, the chairman of the Stratford- 
on-Avon Electricity Company. In his speech he referred to 
the fact that the electric lighting provisional order had been 
granted originally to the Corporation, who had subse- 

uently transferred their powers to the company. He 
did not look upon the new light as a deadly rival 
to their municipal department. There would be 
competition between them, but the result would be to raise 
the standard of lighting in the town and to benefit both 
undertakings. Both the chairman of the company and 
Mr. Spencer Flowers, a director, thanked the mayor for his 
services. They also referred to the excellent work of the 
contractors, carried out to the designs of their engineer and 
manager, Mr. C. D. Falcke. 

We gather from our visit that Mr. Falcke has been the 
moving spirit in the undertaking, and, thanks to his energy, 
the demands on the station will be much more varied than 
one would expect. The motor load already contracted for 
is considerable, and one non-peak consumer is pe а 
50-h.p. motor. This is the mill on the Avon, which has 
suffered from want of water duringcertain seasonsof the year. 
A special rate of 14d. per unit has been fixed, but the mill- 
owner is bearing part of the costs of the mains required. 
Ordinary power consumers are charged at 23d. per unit up 
to 300 units per quarter. After this quantity has been 
used the price falls to 2d. per unit, or to 13d. if more than 
1,500 units are used. For lighting the charge for electrical 
energy is 5d. per unit. The theatre will take a supply, 
and many of the principal buildings are being wired. 
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Mr. Faleke decided in 
supplying gas-engines 


James Cox, of Stratford-on-Avon. 
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Ета. 1.—Map of the Town, showin т the position of the Electricity Works 
and the Mains now laid. 


direct coupled to the dynamos. While there have been 
several stations using pore gas before, we believe this is 
one of the first to employ suction producers in connection 
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Fic, 2 -View of the two Suction Gas Producers. The circulating water tanks are seen on the upper platform. 


The generating station is situated in Arden-street, and 
the map (Fig. 1) shows that this is well away from the 
most historic parts of the town, It was built by Mr. 


with the supply to a town. The station is of simple design 
and includes an engine-room which can be easily enlarged, 
accumulator room, stores, and offices from which the 
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business of the company will be controlled. The gas 
generators and the cooling tanks for the engine circulating 
water are placed outside the engine-room. They are 
sheltered by а roof, but otherwise are in the open, so that 
any slight leakage of gas will not affect the health 
of the staff. Messrs. Johnson and Phillips were the 
contractors for the whole of the equipment, and the 
firms mentioned below have held sub-contracts. Com- 


| 


mencing our description with the producers, two of 
these have been supplied by the Mersey Engine and Pro- 
ducer Company, of Liverpool. One supplies gas toan81-b.h.p. 
engine and the other serves a 50-b.h.p. set. Fig. 2 shows 
these in position. The producers are made where possible 
of sheet steel, which is recognised to be the best material 
for this type of machine. The producer consists of 
generator, vaporiser, washer, filter, and dryer. These 


Fic. 4 —View of the Main Switchboard. The balanced crank of one Hornsby engine is also seen. 


parts are built up of mild-steel plates riveted together, and 
caulked metal to metal. The generator is lined with fire- 
brick of the circular type, and of a special form, so that 
the vapour at the bottom is drawn into the centre of 
the fire. The stoking valve is of the rotary type, the plug 
being hollow with one opening, so that the coal is received 
into the plug from the hopper and delivered into the 
generator by giving this plug ono half turn. It will be 
readily seen that the attendant with this type of valve 


Fie. 5. The Johnson and Philli ps-Hornsby Set, shewing the special Leather-Linked Coupling. 


cannot make a mistake and so admit air during the run, 
which results in freedom from explosions or stoppages. 

The fire sits on an evaporation plate, and is enclosed 
in a cast-iron cage. This evaporation plate is used 
for supplying the steam for starting up, and respond- 
ing to varying loads, and under normal conditions it is 
"dry." The vaporiser is external, the necessary heat for 
working it being obtained from the gas as it leaves the 


generator. A supplementary vaporiser in the form of a 
circular coil, placed well upon the fire, is supplied. The 
combination of these two enables the plant to evaporate 
1lb. of water per brake horse-power hour, with the result 
that the strength of the gas is very high. Also, by the 
combination of this coil and evaporation plate the plant 
will respond to considerable fluctuations in load, and, 
further, enables the plant to run for a week or fortnight 


continuously, due to the fact that the attendant may open 
the door when the plant is under way by simply turning a 
little more water on this evaporation coil, the surplus water 
passing down an overflow on to the evaporation plate, 
thus supplying the steam for mixing with the air that passes 
in through the open door. The cleaning portion is 
extremely large, being about twice the capacity of the 
majority of other producers, thus ensuring clean gas, 
freedom from sticking valves, and ignition tapits, etc 
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The two Hornsby-Stockport gas-engines(Fig. ö) are capable | valves are kept cool by circulating water round their seats, 
of developing 50 b.h.p. and 81 b.h.p. maximum respectively | which greatly lengthens the life of these parts. 


when working on suction gas, both enyines being of the 
firm’s standard design for dynamo driving for lighting 
work. Each engine is so arranged that it can be worked 
either from town gas or suction gas, separate connection 
being arranged in the gas valve box for the town gas inlet. 
The flywheels are specially heavy to give steady turning 
for dynamo driving duty, and the engines are coupled to 
dynamos driving direct from the crankshaft by means of 
couplings of the flexible belt type. Each engine is fitted 
with low-tension magneto-electric ignition, and the magneto 
machine is actuated by means of an eccentric from the 
cam shaft, the ignition plug having the stationary contact 
spindle insulated from the engine frame by means of mica 
washers, and the point of ignition is variable, which is of 
great advantage when starting, as the spark is then required 
to be made a little later than when running under the load. 
The starting of the engine is effected by means of a petrol 
pump, the modus operandi being as follows: A small 
- quantity of petrol is poured into the small vessel connected 
with the hand pump, which is in communication with the 
engine cylinder, and this petrol is pumped in by hand, 
entering the cylinder in a vaporous condition, and, mixing 
with the air, forms an initial charge. This mixture is 
fired by tripping the magneto lever by hand, thus forming 
a spark, exploding the mixture of petrol and air and 
imparting a powerful impulse to the piston at starting. 
Each engine is fitted with a specially sensitive governor on 
the “ hit-and-miss system so as to secure steady running 
with economy of gas consumption, and the speed of the 
engine can be varied at the governor whilst the engine is 
running. Each engine has a balanced crankshaft, and is 
arranged with an outer pedestal bearing on the flywheel 
side of the engine. There is a system of forced lubrication 
to the piston by means of an oil pump, and continuous 
ring oiling lubrication to the main bearings and cam shaft, 
also continuous lubrication to the crankpin, so that no 
stoppage of engine is required for lubrication purposes. 
All the valves are positive lifting, and are arranged in the 


Fic. 5.—View of a Feeder Pillar at *tratford-on-Avon. 


The electrical plant manufactured by Messrs. Johnson and 


best position for efficiency, the heads of the charge and | Phillips consists of two main dynamos(Fig.3). The first gives 


exhaust valves coming inside the combustion chamber, 
which has no passages. 
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under the eye of the man in charge, are readily “ get-at- 
able," and are easily taken out for cleaning without 
disturbing many parts. The guides for the valve spindles 
are made in a separate piece, so that these can be renewed 
at a small cost without disturbing the valve box, and the 


All valves are placed immediately ' the second is a 25-kw. machine. 


50 kw. at 440 to 460 volts at a speed of 210 r.p.m., while 
In these dynamos full use 
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F16, 6.— Laying Cables by Shakespeare's House at Stratford-on- \von 


has been made of the advantage obtained by the interpolar 
construction, and especial care has been given to the design 
of the interpoles, with the result that exceptionally good 
commutation is obtained even at heavy overloads. The 
other important feature of these machines is the ample 
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provision which has been made for ventilation. The firm 
have made a great feature of these two most important 
details for а machine—cool running and good commutation. 
Good commutation is obtained by interpoles ; cool running 
һу so designing the machines that a plentiful supplv of air 
has ready access to every part of the machine. By this 
means cool running can be obtained even on heavy over- 
load, as any heat generated due to the extra loss is easily 
carried away by the air ventilation. As an illustration of 
the excellent commutating qualities of these machines, the 
following test details may be of interest. The smaller 
machine (25 kw.), when on the test bed at the manu- 
facturers’ works, was run on full-load Hopkinson test with 
a similar machine. Whilst this test was being carried out, 
owing to an accident, the shunt field of the machine was 
suddenly broken. Instead, however, of the machine flash- 
ing across, as would be the inevitable result with the 
ordinary type, there was not only no sign of flashing 
across, but not even a sign of sparking. This more than 
bears out the good commutating qualities claimed for this 
type of machine. 

The balancer set consists of two 4-kw. 230-volt 
1300-r.p.m. machines, and is capable of dealing with 
35 amperes out of balance in the middle wire. The 
hooster set consists of three machines, the boosters 
hiving an output of 90 amperes up to 150 volts at 
800 r.p.m, these two machines being driven by a direct- 
current motor taking current from the main generator. 

The main switchboard (lig. 4) is of the usual type for 
three-wire supply, and is arranged to control two dynamos, 
the battery, the battery booster, the balancer, and two 
feelers. There is also a middle-wire earth panel. The 
instruments are of Messrs. Johnson and Phillips's own make, 
and have illuminated dials. These and the switchgear are 
mounted on slate panels carried by an iron framework. 

The battery consists of 220 cells of the D.P.” Battery 
Company's well-known “ L.L.” type in glass boxes, having 
a capacity of 500 ampere-hours. The plates are suspended 
from the edges of the boxes, in accordance with the latest 
practice, and the positives are of the Planté type and the 
negatives pasted. The plates are exceptionally heavy for 
their capacity, and the construction of the positives is such 
as to give a very large area. 

The feeder cables are of Johnson and Phillips's standard 
manufacture, paper insulated and lead covered. The dis- 
tributor and pilot cables are of the “J. and P. Paterson” 
type, insulated with vulcanised bitumen. The system of 
supply is a three-wire 220-volt one, the feeders being triple- 
concentric and concentric, the pilots three-core and the 
distributors single cables, all being laid in wooden trough- 
ing filled with refined Trinidad bitumen and covered with 
à blue brick. Three feeder pillars (Fig. 5) are erected at 
various points in the town, and the distributor cables are 
brought up into same and fed through switch fuses. At 
street corners three and four way underground disconnect- 
ing boxes have been fixed in brick pits with frames and 
covers. The approximate lengths of cable laid are as 
follows : feeder cable, 2,500 vards; pilot cable, 2,500 yards: 
distributor cables (three singles), 5,000 yards. The whole 
of the cables and boxes were pressure tested at 1,000 volts 
alternating current when laid and connected, and after this 
the insulation resistance tests gave `5 megohm to earth 
оуег the whole system. 

The supply was commenced after the opening ceremony 
on Naturday, and Mr. C. W. Falcke should get a good load 
оп the station by next autumn. 


MONTEVIDEO ELECTRIC TRAMWAYS. 


n Nov. 19, amidst a scene of extraordinary enthusiasm, 
the first electrieally-operated lines in Montevideo were 
inaugurated. Montevideo, the capital of Uruguay—or, to 
гуе the latter its better-known local title, the Banda 
Oriental —is situated on the northern shores of the River 
Piate near its mouth. At the present moment the popula- 
uon of Montevideo exceeds 300,000. "The streets for the 
must part are wide and fairly well paved, and the city, 
being situated on a tongue of land between the bay and the 
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River Plate, is pleasantly cool. The water, supplied by an 
English company, is copious in quantity and excellent in 
quality. The port works, long delayed, are now approach- 
ing & state in which they will be of immense benefit to 
Montevideo in particular and the trade of the country in 
general. Altogether, if granted a succession of years of 
peace, Montevideo bids fair to become one of the most 
important places of the Western Hemisphere. The first 
mule tramways in Montevideo were opened in the year 
1868, just 39 years ago. This was a short line which has 
grown with the city until there are now 150 miles of line, 
either electrified or in course of electrification. "Ten years 
ago the Commercial Company applied to the powers that 
were for authorisation to reconstruct their lines on more 
modern principles, but the veto of the president, or rather 
the opposition of the municipality, frustrated their every 
attempt. With the election of the present president, 
Senor Battle y Ordonnez, a change came over things, and 
the long-wished-for concession was granted, the Government 
stipulating that all the lines should be extended into more 
distant suburbs in order to facilitate the solution of the 
housing question, which in Montevideo, as in Buenos 
Ayres, had become serious. 

In the afternoon of Nov. 19 some 400 guests were 
assembled at the power-house when Dr. Williman, then 
Minister of Government, now President of the Republic, 
switched the current on to the lines. Twelve cars then 
conveyed the party down through the crowded streets and 
out to the Pocitos Hotel, where a banquet prepared by the 
Commercial Company was awaiting them. Among the 
Ез were the Minister of Government, Dr. Claudio 

illiman; Mr. Juan Cat, the general manager of the 
Commercial Company; the Minister of War, General 
Vasquez; the President of the Junta, Senor Vidiella ; the 
British Minister, Mr. К G. Kennedy, C.M.G.; the 
American Minister, General O'Brien ; Mr. А. N. Connett, 
chief engineer of J. G. White and Co., Limited, and Mr. 
C. C. Lewis, superintendent of construction of the same 
firm; and Mr. Harrison Jones, the engineer of the Com- 
mercial Company. On the same evening Mr. Cat, the able 
manager of the Sociedad Commercial, gave a reception at 
the Pocitos Hotel, at which was present the élite of Monte- 
videan society. On Wednesday evening а banquet was 
given by the contractors at the Uruguay Club to the lead- 
ing men of Montevideo, at which the elean and quick work 
of the contractors received its due recognition by several of 
the prominent speakers. 

The following article gives details of the reconstruction 
of the tramway for electrical working. In December, 1904, 
an agreement was made between the United Electric Tram- 
ways of Montevideo, Limited, of Basildon House, Moorgate- 
street, London, E.C., and J. G. White and Co., Limited, 
contractors, of 9, Cloak-lane, Cannon-street, London, E.C., 
for the complete reconstruction of the existing horse tram- 
ways to electric traction, and the erection of a power-house 
to supply the required power. The works have been carried 
out under the general supervision of a committee of the 
Board, Mr. Frank Bourne, of 62, London-wall, E.C., acting 
as engineer to the committee. The constructional works 
were started in March, 1905, and the opening ceremony 
took place on the date stated above. The electrification 
of these lines (practically 51 miles single track) and the 
erection of the power station has, therefore, taken some 
20 months, which, considering the many attendant 
difficulties, was exceptionally quick work. 

All the lines are laid to a gauge of 4ft. 8hin., and the 
new rails manufactured by the United States Steel Products 
Export Company аге 45ít. in length, and weigh 871b. per 
yard on the straight and 100lb. per yard on curves. ‘They 
have the following specified chemical composition : carbon, 
0°55 per cent.; manganese, 1°00 per cent.; silicon, 0°10 per 
cent.: phosphorus, 0°10 per cent.: sulphur, 0°10 per cent. 
А test piece taken from the rails withstood the following 
tests: А test piece was prepared having a sectional area 
equal approximately to half a square inch, and with & 
length of 2in. between test gauge points. When tested it 
withstood the specified tensile strength of 40 tons per 
square inch with an elongation of 12 per cent. Ав seen 
from the drawing, the section is different from that of the 
British standard, the design having been worked out 
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specially to suit the conditions in South American 
cities. The rails are laid on concrete stringers. The 
depth of the stringer is біп. and the width 151in. 
The distance between centres of tracks is 9ft. 10in. 
Minimum distance of outside running rail from pavement 
Sift. (Fig. 1). The paving has been executed in three 
W&ys—(1) with dressed setts, (2) with cobbles, and 
(3) with macadam. The depth of the trench for the 
stringers is on an average 13in.to 14in. The dd ee 
are punched for six bolts, the holes in the outer or larger 
plate being Odin. by 1:18in. oval, while the holes in the 
inner or smaller plate are round and have a diameter of 
‘94in. The tiebars are of the Bayliss, Jones, and Bayliss 
patent type, 2in. by in., with plain nuts and washers on each 


— coNÉRETE 22 
Ете. 1.—Section of the Track when Paved with Dressed Setts. 


side of the rail and spaced at intervals of 3ft. 9in. The 
Continuous Rail Joint Company's rail joints (Fig. 2) were 
used, 24in. long and weighing 88lb. the pair. All special 
work for the track except the points was manufaetured by 
the Lorain Steel Company. All points are automatic, made 
of best toughened cast steel, and are 10ft. біп. long 100ft. 
radius, with solid Era manganese steel open mates, manu- 
factured by Messrs. Hadfield’s. All frogs were manu- 
factured by the United States Steel Products Export 
Company. The rails are bonded by two concealed bonds 
of 4/0 Ё, & S. gauge. In carrying out the track work 
generaly numerous alterations had to be made to sewers, 
gas, and other mains. 

The whole of the overhead equipment is built of side- 
pole and steel span-wire construction. А few of the chief 
characteristics are enumerated below. The poles supporting 
the overhead trolley wires are of two designs, tubular and 
lattice (Fig. 3). Both the tubular and lattice poles are of 
three sizes. The tubular poles, of which there are 457, 
are used only in the Plazas and a few of the main streets. 
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Ета. 2. — Section of Rail Joint supplied by the Continuous Rail Joint Co. 


The lattice poles number 2,765. All the poles are planted 
6ft. deep in concrete, and also have 6in. of concrete beneath 
their bases. The section of the A” size tubular pole is 
as follows: 30ft. long, bottom section 7£in., middle section 
6Éin, top section 5 "іп. external diameter. The trolley 
wire is of No. 00 B. & S. grooved copper wire, the total 
length being 70 miles divided into half-mile sections. The 
wire was supplied by Messrs. Edward Le Bas and Co. and 
the National Conduit and Cable Company. The span wire 
is of No. 7/12 S. W. G. galvanised steel, having a breaking load 
of 4, 500lb. The section insulators, of special make, were 
manufactured by the Electric Tramway Equipment Company. 
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This insulator consists of an ordinary double-break section 
insulator with the addition of a knife switch (Fig. 4). The 
switch is closed by means of a long bamboo pole, which is 
usually hung on a pole and secured by a padlock. A hook 
on the end of the pole fits into a hole in the blade of the 
switch, at the back of which is a spring. This spring, 
pressing down the blade, assists in making a quick contact. 

The total length of cable laid was approximately 
28 miles—15 miles aerial and 13 miles underground—ss 
follows : 


Diameter and description of cable. Yards, 
61/`101їп. insulated, steel taped, armoured......................-. 15,400 
61/:10 In. ен EVER QUE ME ATE EREMO PETERS ERN YES 250 
oh. оао а НЕЕ оное 2,230 
500,000 circular mils aerial cable ..................... eene N 


C / ( 5 
Five- core test and telephone cable, armoured, approximately.. 7,200 


The insulated cables are of the single- conductor type 
armoured, and laid directly in the ground. The lead 


«4 


Ета. 3. —Elevation of a Side Pole carrying the Trolley Wire and 
Overhead Feeders. 


covering is уіп. thick. The cable was tested at the maker's 
works with a flash test of 2,500 volts alternating for 
15 minutes. The total weight of copper used was approxi- 
mately 150 tons. The conductors in the case of the aerial 
cables are of hard-drawn copper having a conductivity of 
98 per cent. of Matthiessen's standard. The cable is twice 
braided, each braiding being separately served with weather- 
resisting preservative compound The cables have been 
supplied by the Lahmeyer Electrical Company and Messrs. 
Johnson and Phillips. 

There are three depóts for the cars which have been pro- 
visionally reconstructed —viz., Pocitos, Reducto, and Del Este. 
The Del Este car-shed (Fig. 5) is the largest, having accom- 
modation for 40 cars. The car-shed workshops have been 
fitted up with the most modern tools and appliances, and 
are well lighted throughout with Drake and Gorham's arc 
and incandescent lamps. The power for driving the 
mechanics’ shops is supplied by two Lancashire Dynamo 


THE ELECTRICAL ENGINEER, MAY 3, 1907. 611 


and Motor Company's motors, one being a 15b. h. p., 550- | by Buck and Hickman; опе біп. centre double-geared 
volt, direct-current, running at 650 r.p.m., the other being ! self-acting sliding and screw-cutting lathe, manufactured by 
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Fra. 4, —Drawing showing the Details of the Special Switch Section Insulator used at Monte Video, 


a 10-b.b.p., 550-volt, direct-current, running at 860 r.p.m. | Loudon Bros.; опе 1lin. stroke shaping machine, manu: 
The following is a list of some of the more important tools : | factured by Loudon Bros.; one grindstone, 42in. diameters 
One self-acting 124in. centre sliding surfacing and screw- | and one two-stone emery vrtading machine; one patent 


Fig. 5. — The Entrance to the Del Este Car Shed, Monte Video. 


drilling machine, to drill holes up to 2in., manufactured by 
Buck and Hickman ; one tyre-shrinking machine, to take 
tyres up to 34in.; one hydraulic tramcar press, capable of 


cutting tramcar wheel lathe for turning tramcar axles and 
wheels on their axles, fitted with double-geared fast head- 
stock with steel spindle of large diameter, manufactured 
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exerting a total load of 60 tons on the rim ; a portable shop 
jib crane and one power-driven hack saw, one circular 
band-saw, etc. The company has bought land on which 
it will build one large car-shed and shops for the entire 
system. 

(To be continued.) 


COMPARATIVE COSTS OF GAS AND ELECTRIC 
LIGHTING.* 
BY E. G. KENNARD. 
(Concluded from page 576.) 


(ras Lighting.—Gas lamps are divided into two different 
classes: (1) light obtained depending on the illuminating 
properties of the gas ; (2) light depending on the illuminat- 
ing properties of some material heated to an incandescent 
state by the gas. The old-fashioned flat-flame and Argand 
burners belong to the former class, but the majority of gas 
lamps now in use are of the latter class, which depend on 
some kind of incandescent mantle for the light-emitting 
source. In this instance it will not simplify the cost 
calculations to separate the two types of lamps. The 
following types of gas lamps have been considered: (1) 
Argand burner; (2) batswing burner or flat flame ; (3) 
* gas arc " lamp ; (4) high-pressure gas lamps : (5) inverted 
mantles; (6) selfintensive lamp; (7) Welsbach upright 
mantle. 
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Fig. 8,—Showing Costs of Gas Lighting with Ditferent Lamps of 
Various Candle-Powers. 


The gas arc is the name applied by gas engineers to an 
assembly of four or more mantles under one globe. 
Although the gas arc is one of the most popular lamps 
used in gas lighting, the arrangement is bad from an 
efficient standpoint, as the practice of crowding many 
mantles E reduces the light.giving surface of the 
mantles. In high-pressure gas lighting, the gas pressure 
is raised from the normal (lin. to 2in.) to a pressure of 
about 8in. (water column), which ensures more perfect 
combustion and a consequent increase in efficiency. The 
selfintensive lamp has the advantage of automatically 
raising the pressure of the ordinary main to which it is 
connected, to a pressure of 7in. or 8in. at the burner, 
without the use of separate compressors. The results 
obtained in the estimating of gas-lighting costs are some- 
what indefinite owing to wide variations in the results of 
tests published by different authorities, and the still greater 
discrepaneies obtained when compared with the lanip manu- 
facturers' figures. 

Useful Life of Gas Mantles.—The performance of the 
average gas mantle is so uncertain that it is impossible to 
guarantee a definite number of hours' useful life. In many 
cases the extremely short life is probably due to the small 
explosion which occurs each time the gas is ignited. These 
statements are substantiated by some tests on gas mantles 
described in a paper presented by Mr. V. К. Lansingh to 
the American Gas Institute at Chicago on Oct. 18, 1906. 
Forty mantles in all were tested, ten mantles each of four 
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aper read before the Students’ Section of the Institution of 
Electrical Engincers. 


different grades. The results obtained were far from satis- 
factory, a large number of mantles breaking during the 
first few hours of test. At the end of 550 hours only four 
of the first and second grade mantles were in good con- 
dition. If these tests were fairly representative of results 
obtained in a laboratory, it is very unlikely that better or 
even equal results would be obtained in actual practice. 
In certain London districts, where the maintenance of gas 
lamps is undertaken by the gas company, two mantle 
renewals per quarter are allowed. At 1,500 hours per 
year, an average life per mantle of about 200 hours is thus 
obtained. In Table VII. are given full particulars of gas 
consumption and mantle renewals for a shop supplied by 
the same gas company, but the consumer making his own 
mantle renewals. 
TAulE VII.—Incandescent Gas Lighting by Welsbach Mantles. 
Renewal and gas consumption account for the last quarter of 
the year 1906, being Sept. 30 to Dec. 31. 
Light. used five davs per week. 
Thirteen weeks to quarter. 


Hours per diy ene аан анон НЫЕ 6 
Total lighting hours per quarter lees 5%) 
Number of burners in daily use: ꝙ eee 25 
Mantle renewals per quarter .............. . 86 
Cubic feet of gas consumed per quarter . 43,000 

is T ›› з hour РУИРОСТ 110 

5 » е „ burner per hour 44 
Mantles per burner per quarten 222 tt 5:4 
Average life of mantle in hour - —vͤ42—— — 115 
Average auge Помог н аА Ye pasa eU xa E e Teens 56 


Cubic feet ot gas per Rll. Les eoa неран 79 
Glass chimneys per quarter оаа ансенеое Not stated. 


Cost pot KH for Тото: ree eere кые онызы 07d. 
Probable cost per K. C. H. for chimneys, ебе. ............ eese 0:14. 
Fixed charges ре I C IT. а cud esti ишке анала заа 0:8d. 
Gas charges per K. C. H. (2s. 5d. рег 1,000ft.) ..................... 2:154. 
Total eost ро ! y eter esee suites 2'95d. 


In this case the average life per mantle is only 115 hours, 
the low figure being partly accounted for by a large pro- 
portion of the mantles being used on outdoor lamps. In 
the light of these figures, it is evident that about 200 hours 
useful life is the most that can be expected of the average 
mantle. 

Table VIII. contains a collection of tests made by various 
authorities on gas lamps. The drop in candle-power of an 
incandescent mantle during life is seen from the average 
values in Table VIII. to be some 35 per cent. In many 
cases the candle-power decreases very rapidly from the com- 
mencement of burning, and amounts to about 20 per cent. 
in the first 50 hours. This is probably caused by the 
shrinkage of the mantle, causing it to leave the hottest part 
of the flame. Particles of dust becoming lodged in the 
gauze of the burner also cause a decrease in light. In some 
of the tests described in Table VIII. the initial candle- 
power only has been stated, and in these cases the cubic 
feet of gas consumed per kilo-candle hour has been esti- 
mated on the assumption of 35 per cent. decrease in candle- 
power during life. 

In Table IX. the necessary data for the estimation of 
gas-lighting costs have been given. The prices of apparatus 
and mantles, etc., have been taken from catalogues, and 
the average gas consumption per kilo-candle hour from the 
results in Table VIII.. No special mention need be made 
of this table except that the maintenance charges are not 
known, this probably being a small value, making no 
appreciable difference in the results. Inverted mantles 
which consume less than three cubic feet of gas per hour 
are not satisfactory, as the light is too unsteady to be of 
use, hence these costs are not included in Table IN. From 
the data contained in Table [N., curves have been plotted 
in Fig. 8 showing the cost of lighting in pence per kilo- 
candle hour for various gas lamps. At the average London 
price of 33d. per 1,000 cubic feet the following costs are 
obtained : 


670-c.p. high-pressure mantle ......... 2:1d. per K. C. H. 
420 c. P. self- intensive mantle ......... 25d. 5 
50 c.p. Welsbach mantle . 50d. ij 
38-c.p. inverted mantle ............... 5:44. D 
% 5 5˙7d. m 
16-c.p. Argand burner . 10 0d. T" 
14.c. p. batswiug burner 12:04. i 


From these curves it may be observed that there is little to 
choose between the self-intensive or the high-pressure gas 
lamp as regards the lighting cost. In Fig. 9 are shown the 


THE ELECTRICAL ENGINEER, MAY 8, 1907. 613 


TABLE VIIL—TESTS MADE BY DIFFERENT AUTHORITIES ON GAS LAMPS. 


16 Candle- Average ^ Cubic feet 
Initial drop in |sumption 
Authority. Source of information. Type of lamp. сае candle. | Power at candle. candle- | in Gabi of gas n 
marks. wer end of wer power | feet kilo - candle 
power. useful life. | obtained. during life.] hour. hour. 
Dr. Р. Ballner ... p Has Lighting, Welsbach — 72 4? 60 35 " 4-9 82 
" m May 8, 1906. i — Not stated. Not stated. 53 — 4 76 
Н. T. Harrison ...| I. E. E., November, 1905. oM Street lamps. Not stated. Not stated. 55 — 3°76 108 
V. R. Lansingh...| ) Paper before the Ameri- j. di 10d: nantie. |- 9 56 р = | 422 75 
i ES ў 71d. „ 6⁴ 47 55 26 4:25 
can Gas Institute, 44d 73 45 59 38 4.2 
" "| Í Chicago, October, 1906. L 4. „„ d 
- id І э 31d. „ 88 47 67 46 7 45 67 
Dr. F. Baliner ... Inverted | Small type. 52 Not stated. 26* 35 7; 2:2 85 
mantles 
a .. (Journal of Gas Lighting, Inverted | Smalltype. 51 Not stated. 25* 55% 2:0 80 
May, 1906. zmantles. 
5 ТЯ ‘Inverted | Large type. 47 Not stated. 38* 55% 5°0 79 
W.H melt u. 550 Lot stated.“ 460 5 38 
Chas. W. Hastings TOC Self Scott-Snell. otstated.| 460" 35 % 17° 
i: m — intensive | Welsbach. | 457 Not stated.“ 380° | 35% | 190 50 
5 , ' lamps. Lucas. 522 Not stated.“  430* 35 % 25:5 55 
V. В. Lansingh...| Zilwninating Engineer, Gas arcs. |Fovr mantles: 250 Not stated. 210 55% 21 100 
July, 1906. in one globe. 
Н. T. Harrison ...| I. E. E., November, 1906. High - pressure Street lamp. 670 450 560 55% 30 53 
gas. 
T. Holgate ......... ые — — — 14 — 5'0 360 
ac : ” urner. 
"em | Technica,” Vol. II. Argand = = = 16 = 50 310 
burner. 
* Assumed on the basis of 35 per cent. drop in candle-power during life. 
- — 
TABLE IX.—NECESSARY DATA FOR THE ESTIMATION OF LIGHTING COSTS BY GAS LAMPS. 
| : Kilo- Pence per kilo-candle hour. ~ 
| тн тыш | Cost of | candle Kilo С Gan e atio, 
| А 0 А hours | Average| candle > ubic feet о 
Average | Capital |on other „иш renewals | charge. | life of | hours Renewals) È | ap (feet off gas 
Туре of gas lamp.) candle- E 157, био m. Outlay (mantl es, Able to | mantle per | Capital ati fixed per 
power. i : 10 per in renewals, outlay. | 28068 | 3 | per | kilo- 
m pence.) ргеввоїв, pence. chimneys, cent. of | hours. mantles, chimney, 8 charges. | hour. | candle 
1 5 2 че) capital etc. eus = hour. 
pones: outlay. 
and i — — — — — — — — — — — 5 : 20 
; 1 — — — — — == — — — — — , 
Batwing — ( 14 EN __ m - = To AER = ee __ — 5:2 | 370 
(тая are 210 900 — 900 24 210 200 42 0:43 057 |—| 10 21 100 
High-pressure pe 670 1,920 1,440 | 3,360 24 670 200 134 0:50 018 |— | 068 |80 45 
lnverted mantle... 38 — — — 8:0 — 250 9:5 — 0:84 — | 0:84 50 | 80 
wlf intensive 420 2,160 — |2160 12 420 200 84 0:51 014 |— | 065 |2 48 
Welsbaeh ............ 55 — — — 6 — 200 112 — 054 — | 054 4:5 | 80 


| 


costs of lighting where gas lamps of small candle-power are | оп or off as required. But nowadays practically all gas 
required. At 36d. per 1,000 cubic feet the cost per 1,000 | lights are fitted with by-pass burners, which enable the 
hours for & 10-c.p. batewing burner is equal to the cost for light to be turned on or off almost as readily as electric 
а 38c.p. inverted burner, and at prices below 36d. per lamps. During the past year a gas engineer has produced 
а gas-tap which is modelled on the lines of a tumbler 
switch. Although such gas-taps must be a constant source 
of danger, owing to increased chances of leakage, yet their 
possible competition must be recognised by electrical 
engineers, and it is evident that electricity can no longer 
claim to be distinctly more economical than gas in this 
feature of turning on and off when required. 

Having previously determined the lighting coste for the 
majority of electric and gas lamps now in use, а brief com- 
parison of the actual lighting costs for the two illuminante 
will now be of interest. For this comparison the most 
efficient lamps of each system have been selected for three 
grades of candle-power—namely, low, nominal, and high 
candle-power lamps respectively. The comparisons are 
best shown by means of curves where the coet of light per 
kilo-candle hour is plotted in terms of the price of current 
per unit and of gas per 1,000 cubic feet. The curves are 
shown in Fig. 10 in three groups as follows : 


; 2 26 >- 3 | 
Fee а Gas in Pence per (000 Cure Фес Group A.— 40-c.p. to 60-c.p. electric and gas lamps. 


F Curves showing Minimum Candle- Power of Various Gas Lam » B e. P. to 400-с.р. » » 
m. 9.— um e-Power ous Gas 200 | 
of Low Power (not less than 10 c. p.). К „ ©.—600-c.p. and above T 


In group B of Fig. 10 the lighting costs of the enclosed 

1.000 cubic feet the batswing burner will give the cheapest | arc and the “gas arc” have been included, these lamps 
light. at present having an extended use, although somewhat 
Cost Comparison of Gas and Electric Lighting. For many | inefficient. The curves showing the gaslight costs are 
years electric light possessed a distinct economical advan- | represented by broken-line curves, having their values for 
tage over gaslight in the respect of being readily turned | abscisse along the top of the diagram. The electric light 
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figures it would appear that gas is considerably the cheaper 
for lighting purpose where lights of relatively small candle- 
power are required. 

But it is impossible to obtain efficient gas lighting for 
lights below 40 c.p.—that is, to say no satisfactory gas 
mantles have yet been made to give a 10-candle light or 
thereabouts with the same consumption of gas per kilo- 
candle hour as an ordinary Welsbach light. Small inverted 
burners have been made consuming one to two cubic feet 
of gas per hour, but the light is altogether too unsteady to 
be of use; therefore, in places where only а 10-c.p. light 
is required one has to choose between a 10-c.p. batswing 
burner or a 40-c.p. inverted mantle which gives more light 
than is required, both of which consume about three cubic 
feet of gas per hour. Although at present much the same 
difficulty exists with metallic- filament lamps on high- 


costs are shown by full-line curves, with values of abscisse 
being given along the bottom of each diagram. In order 
to avoid undue complication, the number of curves shown 
in each group have been limited to four, showing the cost 
of light, using the most efficient lamp for gas or electricity. 
Given the price for gas and electricity in а certain district, 
and the approximate candle-power required, the relative 
costs of gas and electric light can be readily obtained from 
Fig. 10. From Table I. the average London prices for gas 
and electricity in the year 1906 were 424. per unit and 
33d. per 1,000 cubic feet. In Fig. 10 these values both 
occur on the same vertical line, thus simplifying the com- 
parisons of lighting cost at average London rates. From 
group А the following results are obtained for 40-c.p. to 


60-c.p. lamps : 
Pence Cost of electric light 


Type of lamp. khu in pda of | pressure continuous-current circuits where series running 
Welsbach and inverted mantles (gas)... Al . 100 7 : is not permissible, yet in many cases where alternating or 
Tungsten (electric) ... . ꝗ . 4.7 . 150 % of Welsbach | low-voltage continuous current is available the electric 
Osram (electric). . . 65 . 210 % of Welsbach | light has a great advantage over gas because of the 


successful operation of low candle-power lamps of high 
efficiency. including fixed charges, the comparative costs 
per kilo-candle hour for a 10-c.p. batswing burner and a 
10-c.p. Osram lamp are as follows: gas, 32d. per 1,000 
cubic feet : current, 4d. per unit; gas (batswing), 12d.; 


From these curves in Fig. 104 it is evident that the price 
of current must be reduced to about 24d. per unit in order 


22222223838 electricity (Osram), 9d. Thus for small lights where low 
e | 40-60cp voltage is obtainable electricity is some 25 per cent. cheaper 
‚ —1—1—:9 a T Electnc Lamps — than gas, as the exact illumination required can be provided 
— Oo Tr —] | Gas lamps ---- at small cost. If the Osram lamp were obtainable at the 
2 и. same price as а carbon-filament lamp, the costs рег kilo- 
— candle hour would be reduced to about 6d., or about one- 

half the cost of the gaslight. 

Where the effective illumination of large areas is required, 
the flaming arc lamp is indisputably the cheapest light to 
employ. Inthe majority of cases current can be obtained 
at а reduced rate for purposes of arc lighting, thus still 

300 bo further reducing the cost of lighting on a large scale. An 


electric light company in South London supplies and 
maintains arc lamps and necessary transformers, etc., free 
of charge, the consumer paying for the current only at the 
rate of 34d. per unit, the result being that large gas lamps 
are being rapidly replaced by the flame arc lamp. Most of 
the gas lamps that have been superseded by the electric light 
were of the gas “arc” type. The relative costs are as 
follows : 

Gas are (gas at 24d. per 1,000 cubic feet) =3°4d. per K. C. H. 
8- ampere flame arc lamps (current charges only, at 

Sd. per unit: AES EE aS I zl 
thus giving over three times the amount of light for the 
same cost. The success of this scheme undoubtedly lies in 
the fact that the consumer is not required to expend any 
eapital on lamps and apparatus, and it seems highly 
probable that the general adoption of this scheme would do 
a great deal to increase the extent of lighting by electric 
arc lamps. 

Future Economy in Electric Lighting. From the trend of 
recent electric lighting developments, in the writer's opinion: 
the idoal electric supply for the consumer is continuous 
current at a pressure of about 60 volts. On this voltage 
arc lamps can be operated singly without needless waste of 
power in resistance beyond that required for regulation, 
and also metallic-filament lamps of 10 c.p. to 16 c.p. can be 
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Fie. 10.—Curves showing the Comparative Cost of Gas and Electric Light, 
employing the most efficient iamps of each system. 
to make the cost of lighting by modern electric glow lamps 
equal to the cost of lighting by gas mantles, using gas at 
534. per 1,000 cubic feet. 


Group B.—300-c.p. to 400-c.p. Lamps. 


Type of lamp. n n * used. Unfortunately, а continuous current 60. volt supply 
Self. intensive (gas) ............... 2.0. 100 7 is only practicable where a private generating or converting 
Soner Ae (leere ens 30 o ү ў, " self-intensive plent is installed, 100 volts being the minimum pressure 
1 di 210 % of gas arc used on large continuous - current networks. An alternating- 

лы Ер 1350 9 of self-intensive | Current supply is, on the whole, preferable to continuous 
Enclosed arc (electric)... .. TO ... 170 Jof gas arc current at 100 volts for private lighting, as any required 
dor Cha 000 opc K n 80 e voltage can be obtained by the use of transformers. The 
. nau, | chief objection to running a large number of small trans- 
: Pence per Cost of electric light in * hts 5 : 

Type of lamp. KCH pere nta ge of guslisht: formers on lighting mains is the exceedingly low power 
Bionde are (electric) eonim 13 . 57 SO factor obtained, especially at light loads. At the present 
Yellow flame are (electric). . . L^ жыгы ын 65 % time endeavours are being made by different authorities to 
High-pressure lamp (gas) . . . . 2$ ese 100% raise the power factor of alternating-current networks. 


One noteworthy instance is at Sheffield, where the elec- 
between costs of gas and electric lighting in London for | trical engineer is considering tenders for the installation 
the year ending 1906 are as follows: for 50 c.p. gaslight | of apparatus guaranteed to improve the power from 65 per 
= one-half the cost of electric light; for 300 c.p. gaslight | cent. to 90 per cent. 

= the same cost as electric light; for 1,000 c.p. and above It will be realised from some of the previous cost com- 
gaslight = twice the cost | electric light, From these | parisons that many existing electric light installations сап 


The approximate results representing the relation 
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be greatly improved by а careful consideration of the lamps 
available for conditions of supply in either of the following 
ways: (1) increased illumination for the same expenditure ; 
(2) reduced expenditure for the same illumination ; (3) a 
combination of the first two items —i. e., more light for less 
cost. 

The properties of electric and gas lighting, apart from 
actual lighting costs, are somewhat difficult to place, as 
they have to some extent an indirect relation to the cost 
of lighting. For example: electric light does not occasion 
any indirect cost for the annual renovation of ceilings or 
other decorations, and is certainly the most desirable 
from a hygienic point of view. The most general argu- 
ment in favour of gas lighting is that gas burners give 
off a large amount of useful heat in addition to light. 
While this may be an advantage in cold weather, it is a 
decided disadvantage in warm weather. In most cases it 
remains with the consumer to decide which light is best 
suited to his purpose, and one who realises the advantages 
and security of the electrie light willingly pays any addi- 
tional expense that may be involved. 

The writer is indebted to Mr. H. M. Hobart for having 
placed at his disposal much useful data on lighting, includ- 
ing some of his personal testa on metallic-filament lamps, 
and also to Prof. André Blondel and Colonel R. E. Crompton 
for information respecting costs of arc lighting. 


GAS ENGINES AND PRODUCERS.* 
BY KENNETH LIGHTFOOT. 


Before entering upon a consideration of the various types 
of gas-engines it is desirable to understand the thermal and 
physical principles common to all types. The second law 
of thermo-dynamics states that heat and work are mutually 
convertible and in definite and invariable proportions, Dr. 
Joule determined that 1 B.Th.U.—:.e, the heat required 
to raise llb. of water through ideg F.—is equivalent to 
778 foot-pounds of work. The function of a heat engine 
is to convert heat into work. With a reciprocating steam- 
engine fuel, burnt under a boiler, converts water into 
steam, and, owing to the steam being generated at constant 
volume in the boiler shell, the heat of the fuel raises the 
pressure of the steam, which then does work by pushing 
forward the piston of the engine. In a gas-engine, the 
fuel is supplied in the gaseous state direct to the engine 
cylinder with a large volume of air. The mixture is com- 
pressed and the fuel ignited and burnt. The heat of com- 
bustion raises the temperature of the burnt products in the 
cvlinder and tends to expand them. But the combustion 
takes place in the space enclosed between the piston and 
the cylinder head and occupies only a very small fraction 
of time, so that it takes place at practically constant 
volume. The heat, therefore, raises the pressure of the 
products of combustion, which then do work on the 
piston. No heat engine is capable of converting all the 
heat supplied to it into work, as there are unavoidable 
losses due to radiation, and also a large quantity of heat is 
rejected in the exhaust and cooling water. The commercial 
efficiency of a heat engine is the ratio between the heat 
supplied and the heat equivalent of the brake horse-power 
developed. Supposing we have a 10-b.h.p. engine using 
10 cubic feet per minute of producer gas having a calorific 
value of 140 B.Th.U. per cubic foot—that is to say, 
140 B. Th. U. would be given up on the complete combustion 
of one cubic foot of the gas—the heat efficiency would be : 

Brake horse-power developed = 33,000 x 10 foot-pounds 
per minute. | 


=424 B.Th.U. 


Heat equivalent = . 
778 


Heat supplied = 140 x 10 = 1,400 B. Th. U. per minute. 


Efficiency per cent. = 124 „100 = 30:26. 
1,400 


Fig. 1 is an indicator diagram taken from a 30-b.h.p. 
Otto cycle engine running at 220 r.p.m. The diameter of 


Paper read before the Dick- Kerr Engineering Society on April 9, 
1907. 


the cylinder is 113in. and the stroke 16in. The pressure 
at the end of compression is 130lb. per square inch and 
the maximum pressure 3601. per square inch. The 
maximum temperature in the cylinder reaches 3,200deg. F. 
When it is remembered that iron melts at a temperature 
of 2,700deg. F., the need of water cooling the cylinder is 
at once recognised. At such a high temperature also 
lubrication would be impossible. 

Otto Cycle Engines.—Perhaps 90 per cent. of the gas- 
engines now in use work on the “Otto” cycle. This cycle 
of operations was proposed in 1862 by Beau de Rochas, а 
French scientist, but it was Mr. Otto who in 1876 brought 
out a practical engine working with it, and consequently 
engines working on this cycle are known as “ Otto cycle 
engines." The cycle consists of four distinct operations, 
each of which takes up one complete stroke of the engine: 
(1) suction stroke piston travelling outwards; (2) com- 
pression stroke—piston travelling inwards; (3) ignition at 
dead centre and expansion during outstroke ; M exhaust 
during instroke. Except in the case of very small engines, 
it is usual to make separate castings of the cylinder and 
combustion chamber. ‘The latter contains openings for the 
valves, which are usually provided with independent 
seatings of special quality cast iron. It is customary to 
place the exhaust valve in the vertical axis of the cylinder 
and the air and gas valves in the horizontal axis. The 
valves are opened by means of bell cranks operated by 
cams on a side shaft which is driven off the crankshaft 
by а 2 to 1 gear, as there is to be only one charge admitted 
and exhausted every two revolutions. The cylinder is 
provided with a liner of close-grained cast iron, which may 
easily be replaced if necessary owing to excessive wear, 
This liner is only fastened at one end, the other end being 
left free to allow of expansion. The space between the 
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liner and the cylinder forms the water-jacket. For engines 
up to about 75 h.p. one single-acting cylinder is used. Ву 
single-acting it is meant that work is done on one side of 
the piston only. For powers between 75 h.p. and 500 h.p. 
two or four single-acting cylinders may be used driving on 
to one crankshaft, and in the latter case so arranged that 
there is an explosion every stroke. For larger sizes still, 
double-acting cylinders would be used. The valves of these 
large double-acting engines are lifted by means of eccentrics 
and rods driven off the 2 to 1 shaft. The valves are all on 
the vertical axis, the admission valves on top and exhaust 
below the cylinder. 

Two-Cycle Engines.—In an engine working on the Otto 
cycle there is only one working stroke in every two revolu- 
tions, and consequently very heavy flywheels are required 
for steady running. With large powers, also, the size and 
weight of the engine become somewhat great in proportion 
to the power developed. Two-cycle engines are frequently 
used for large powers and where very steady running is 
required. A two-cycle engine gives one working stroke 
every revolution on one side of the piston, and by making 
the cylinder double-acting we obtain two working strokes 
per revolution. The two most successful engines of this 
class are the Kórting and the Oechelhauser. 

Karting Engines.—The Körting engine (Fig. 2) is a double- . 
acting engine, and is manufactured in units up to 2,000 h.p. 
For powers greater than 750 h.p. two cylinders are generally 
used. At each end of the cylinder, and situated on top of 
it, there is an admission valve operated by means of a rod 
and cam. А ring of exhaust ports is cut round in the 
centre of the cylinder, and these are covered and uncovered 
by the piston, which is very long, being equal in length 
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to the stroke less the width of the exhaust ports. As the 
charges of gas and air are not sucked into the cylinder, as 
in the four-cycle engine, but have to rush in by their own 
preseure and drive the burnt gases out, it is necessary to 
compress them before they are admitted. For this purpose 
an alr pump and a gas pump are provided. These are 
placed tandem, and. having a common piston rod, are 
driven off a crank on the main shaft. The delivery of the 
air and gas is regulated by piston valves. The cycle of the 
engine consists of opening the admission valve just before 
the piston is at the end of its stroke and admitting pure 
air, which drives out the burnt products through the ports 
in the cylmder. Gas and air are then admitted and com- 
pressed during the return stroke of the piston. The charge 
is ignited soon after the back dead centre is passed, and 
that stroke is the working stroke. Of course, as the engine 
is double-acting, the compression stroke on one mde of the 


Exhaust Passage 


Fie. 2, —Korting Gas-Engine. 


piston is the working stroke on the other side. The efficient 
working of this engine is based on the assumption that 
“ stratification " takes place in the cylinder—that is to say, 
that the charge of air which is admitted when the inlet 
first opens remains as a solid plug in the cylinder, driving 
out the burnt gases, preventing the incoming charge from 
escaping down the exhaust and also insulating it from the 
hot exhaust and preventing preignition. It is also assumed 
that this air does not mix with the incoming charge, and 
so alter its composition. Consequently, if the governor is 
made to act on the inlet valve, so that when a “light” 
stroke is required a larger pure air charge is admitted and 
а smaller charge of mixture, this mixture will have the 
same composition as a “full” charge, there being merely a 
thicker layer of air between the piston and the mixture. In 
this way а constant compression is obtained at all loads. 


(To be continued.) 


— 


THE KNIFE SWITCH. 


“ MORRIS AND LISTER” 


These switches are of novel design and embody а number 
of distinct improvements in knife-switch construction. The 
blade is of cast aluminium, equal in conducting power with 
the ordinary copper blade. Without increase in weight, 
the increased section gives a stiff blade, and ensures in 
every way a mechanically strong and rigid switch. The 
contact surfaces of the blade and the sides of its bearing 
are milled at one operation, so that the surfaces are perfectly 
true and parallel. The quick break is effected by an 
auxiliary copper blade let into a slot on the inner surface 
of the aluminium blade. The auxiliary blade is pivoted to 
the main blade at its lower end, and makes contact in an 
extension of the upper copper stalk. The switch cannot, 
therefore, break circuit on the main contacts. The fact 
that the quick-break blade is hidden from sight except 
when the switch is being operated adds much to the neat 
appearance of the switch. 

A novel feature of the design is the construction of the 
main contact clips. Reference to the drawing shows cach 


clip to consist of two U-shaped pieces of hard copper strip, 
both ends of which are secured into the brass block m 
which the main copper stalk is screwed. The blade works 
between these copper clips, and when it is pushed home 
the clips do not curve outwards, but tend to move out 
parallel to the blade, thus ensuring contact over the whole 
of the contact surface of the blade. The construction of 
the clips also admits of a larger pressure than usual being 
exerted on the contact surface. The makers claim a much 
better contact than is usually obtained, and а corre- 
spondingly reduced heating and voltage drop. Teste at 
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The Morris and Lister Single-Pole Kuife Switch. 


twice the rated current on their switches and others of 
standard make show that, under normal working conditions 
as regards state of contact surfaces, the voltage drop is less 
than one half that 1 with contact clips of the well- 
known “ М ” pattern. In fact, their contact clip compares 
favourably with a brush contact. The clips spring inwards 
an ample distance to take up any wear which may occur. 

The switch is constructed with a pivot entirely separate 
from the contacts, so that the blade is disconnected from 
the supply when in the off position. At the nominal 
capacity of the switch, the current densities in the current- 
carrying parts do not exceed 1,000 amperes per square 1nch 
in copper (even in the contact clips themselves, where the 
current density is frequently high) or its equivalent in the 
aluminium blade. The contact density is not greater than 
60 amperes per square inch at the contacts as they are at 
present rated. The same type of clip is employed by the 
makers for a line of switch fuses of the tubular porcelain- 
handle pull-out type. 


DEPRECIATION. 


The following is an abstract of the discussion that took 
place on the paper entitled Depreciation,” read by Mr. 
Robert Hammond at the Institution of Electrical Engineers 
on Thursday, April 25 : 


Mr. Ewisa MarHE8ON, of Leeds, did not agree with the 
author's remarks, and proceeded to criticise his paper in detail. 
Commencing with thc definition of depreciation, ke differed from 
that given in the paper, because it seemed to him to imply some 
mysterious wearing away of machinery. He regarded deprecia- 
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tion as a form of thrift, whereby money was taken from gross 
earnings to provide for the future. He explained the principle 
upon Which he worked by means of a diagram, which showed 
that it was wasteful to put by a depreciation fund and invest it 
at 4 per cent., and that the best thing was to keep it in the 
business. He mentioned that in large iron and steel works in 
this country there was an enormous setting aside of reserves in 
order to meet newer improvements in machinery. He thought 
it possible that the value of land might depreciate, especially 
in towns; and as to buildings, these were liable to become 
antiqunted much earlier than allowed by the author. Power- 
houses that were erected 20 years ago for rope-driven sets had 
now to be considerably altered to take large turbines. It was, 
therefore, unfair in his opinion to lump together land and build- 
ings and give them an estimated life of 60 years. The ques- 
tien of antiquity came in also in the case of boilers, while with 
regard to mains he thought the author was too daring in assuming 
that they would last so long ; there might be a new system of 
transmission, rendering the existing maim obsolete. In fact, 
wll the estimates given by the author were too liberal. He 
warned those engaged in the production of electrical energy 
not to be in a hurry to reduce prices or to pay big dividends, 
but to wet as much money as they could and keep it in reserve. 
In many generating stations there was stand-by plant, which, 
although seldom in use, would have to be scrapped if the main 
machinery became obsolete. He agreed that it was necessary 
to provide a renewals fund as well as a depreciation fund, but, 
he added, if one has the money it is better to put it in the 
works than in a bank paying 21 per cent. interest. As to the 
future, he predicted that the whole of the plant in this country 
would be obsolete in 25 years. 

Mr. A. A. CAMPBELL SwINTON said the author seemed to 
think that a local authority and a company were so much on a 
par that depreciation could be arranged in the one case as in the 
other. But there was this difference, that whereas in the case 
of a company nobody was obliged to becomea shareholder, rate- 
payers were compulsory shareholders in municipal undertakings, 
with very little control. He feared that in the case of com- 
panies likely to be bought out by municipalities (especially in 
the Metropolis) all money put to depreciation would never be 
got back. Companies when putting money away for deprecia- 
tion should carefully consider the amount they would get back 
when bought out by the local authority. He was of the opinion 
that a concern building up gradually should not have a deprecia- 
tion fund, but, following the practice of railway companies, 
should charge all renewals against revenue. 

Mr. H. SHERLEY-PRICE said all were agreed that there must 
be depreciation, whether in municipal, public, or private hands, 
which was as much a matter of working expenses or establish- 
ment charges as amounts paid for rents, rates, taxes, and other 
items of expense. The inclusion of sinking fund with deprecia- 
tion was, in his opinion, a wrong basis altogether. It had been 
suggested that the correct way to arrive at a rate of depreciation 
was by estimating the life of the plant dealt with. But, he 
maintained, it was impossible to fix the hypothetical life of an 
object with any degree of accuracy. He thought the list of 
estimated life of years given in the paper was from 50 to 50 per 
cent. too high. From his own experience in estimating depre- 
ciation, extending over a period of 35 years, he confessed to 
feeling incompetent to fix a rate of depreciation to cover more 
than a short period, and even any rate fixed was apt to be upset 
by a variety of cireumstances. The only safe way that he knew 
of was to have the plant valued at a given time at its full fair 
value ан a current going concern by an outside expert indepen- 
dent valuer. He was of the opinion that it was wrong to ask 
either an accountant or à manager or other interested party to 
пх a rate of depreciation, as the accountant is without the 
technical knowledge and the manager would probably not put a 
heavy rate of depreciation and thus reduce his profit. 

Mr. W. R. Cooper suggested that the figures given by the 
author as representing the estimated life would depend largely 
upen the character of the load ; they would not be the same for 
huhting and traction plant. He suggested that the Local 
Government. Board should be approached in order that a 
reasonable course may be provided for dealing with the assets 
of companies and local authorities. 

Mr. A. Watts said he was disappointed that the author 
should have contined himself to the fringe of the matter. He 
suggested that the lives of the various parts of the plant should 
be carefully considered in setting aside for depreciation, and 
that the residual value of the plant, machinery, etc., should he 
brought into the balance. 

Mr. Jons Prace thought the paper treated depreciation on 
far too broad lines, and in his opinion it had got into a groove, 
which, he said, one might term the ** accountancy groove. А 
standard depreciation could not be adopted. because no two 
stations would keep their plant up to the same degree of 
ethaiency. In dealing with the question of depreciation 
generally when applied to manufacturing concerns, two things 
are to be taken into consideration, one of which belongs to the 
** accountancy " side and the other to the mechanical " side. 


——— ——— - 


The accountant is quite able to deal with the writing off of loans, 
but. qualified. engineering valuers should. be called in to fix a 
rate at which to depreciate machinery. He considered. it 
dangerous and imprudent to couple the depreciation as allowed 
by accountants with that which should be allowed on the plant, 
machinery, ete. The latter could not be fixed by any rule, but 
had to be applied on close investigation and examination on the 
spot. 

Mr. HawwuoNp was only able to give a brief reply to one or 
two points in the discussion owing to lack of time. He agreed 
with Mr. Watts that. no depreciation fund was logically sound 
which disregarded the value of residuals. With regard to Mr. 
Swinton's point, it was of great importance, and about which 
we ought to get some finality. We should know whether com- 
panies which are subject to being bought up in 1931 (as in the 
Metropolis) should set aside a depreciation fund, especially if it 
was likely to be confiscated by the local authority at the time of 
purchase. He had always felt that they should set aside a sum 
to represent the ageing of their plant. The Electrice Lighting 
Acts give the local authorities power to purchase the companies 
undertakings at their fhen value. But he could not conceive 
that the local authorities would turn round also and ask for the 
money in the bank, or that an arbitrator would grant such a 
request. He advised the London companies to set aside their 
depreciation fund, for he did not think that when the time came 
the local authorities would, after charging for the value of the 
plant, turn round and demand their money also. 

Mr. Hammond reserved his further remarks for the Journal, 
and on the motion of the President he was aceorded a hearty 
vote of thanks for his interesting paper. i 


FORTHCOMING EVENTS. 


Fripay, May 3. 


North-East Coast Institution of Engineers and Shipbuilders. — 
At 7.30 p.m. at the Literary and Philosophical Society, West. 
gate-road, Neweastle-upon-Tyne, meeting. 

Royal Institution of Great Britain. At 9 p.m., © Dexterity 
and the Bend Sinister.“ by Sir J. Crichton- Browne. i 


Institution of Electrical Engineers (Mamehester Students 
Section). —At 7.15 p.m.. at Municipal School of Technology, 
Insulation.“ hv Mr. H. R. Symons. ` 


Monpay, May 6. 


Society of Engineers. At 7.30 p. 1. Waterworks Constructions in 
America,” by Мт. E. R. Matthews, 


WEDNESDAY, May 8. 


Institution of Electrical Engincers (Birmingham Local 
Section). — At the works of the British Thomson-Houston Co., 
at Rugby, annual general meeting. 


Junior Institution of Engineers.—At 8 p.m.. at Westminster 
Palace Hotel. The Theory of the Steam Turbine,” by Мг. H. M. 
Martin and Mr. R. H. Parsons. 


THurspay, May 9. 


Ins itution of Electrical Engineers.—At 8 p.m., at Society of 
Arts, John-street, Adelphi. Telephonie Transmission Measure- 
ments,” by Messrs. B. S. Cohen and 6. M. Shepherd. 


Birmingham and District Electric Club.—At 7.50 p.m., at the 
Colonuade Hotel, Polyphase Induction Motors," by Mr. К. D. 
Archibald. 

FRIDAY, May 10. 


Physical Society.—At 8 p.m., at the phvsics laboratory of the Royal 
College of Science, Imperial Institute-road, South Kensington, 
stereoscopy with long base-line illustrated on the sereen, by Dr. 


T. C. Porter. 


APPOINTMENTS VACANT. 


Assistant Engineers.—The Municipality of Alexandria invite 
applications for the following appointments: one temporary chief 
assistant and four temporary assistant engineers with experience of 
sewerage : one permanent chief assistant and one permanent assistant 
wechanical aud electrical engineers: one assistant engineer with 
experience of road construction and maintenance. Applications by 
June 6. Full particulars in advertisement columns. 


Junior Assistant Engineers, Yorkshire Electric Power Co. 


Deputy Electrical Engineer, Salford Corporation. Salary, £250. 
rising to £400. Applications by May 14. 

Engine-Driver to work shift in clectricitv works. 
week of 563 hours, 
Swindon. 


Wages, 30s. ү 
Apply to the Engineer. Electricity Works, 
See advertisement. 


Draughtsmen, experienced in light mechanical aud electrical 
work for warships, tor Clyde district. State training, experience, and 
age, also salary required to Clyde,“ William Porteous and Co., 
Glasgow, | Sec advertisement. 
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GRAVITY RAILWAYS. 


On many lines connected with old collieries and stone 
quarries gravity provides the driving power. The coal or 
stone is obtained from sites high above sea-level, and the 
weight of material to be transported is sufficient to over- 
come the frictional resistance of the rolling-stock descending 
the lines. In such cases a cable is employed to connect the 
full trucks at the top of the lines to the empty ones to be 
pulled up. When the distance to be traversed between, 
say, the coal-pit and the wharf is considerable, the upkeep 
and first cost of this wire cable more than counteract the 
saving over locomotives. The question now to be con- 
sidered is how far can electrical transmission replace 
this cable. It was raised by Mr. T. Hurry Riches in 
his presidential address before the Institution of 
Mechanical Engineers, in which he said: “ Ав regards 
the utility of electrical traction on goods and mineral 
traffic, I cannot help believing that those of our members 
dealing with this problem will find it worth consideration 
in the highest degree to solve the question of regenerative 
control. There are, for instance, in South Wales and many 
of the mining districts cases where the loaded wagons come 
down hill and the empties have to be taken up. If it were 
possible to use the gravity and momentum of the down 
train to generate current for the up traffic, and that at a 
reasonable cost, then it ought to make an enormous 
difference in the possibilities of electric traction for such 
purposes. Why should not the slowing and stopping of 
trains be done by retardation of the electric motor instead 
of by brake blocks, and this force returned electrically to 
the generating station for other use? When I have spoken 
of this to electrical engineers I have been met by the reply 
that they can use electric brakes. But where is there a 
safe one, and where is the saving unless the retardation 
creates current that can be usefully absorbed elsewhere 
There are other electrical engineers who could give Mr. 
Riches more information on regenerative control, but who 
may not have considered the special conditions to which he 
calls attention. The advantages claimed for such control 
are usually calculated or measured for a run to and fro 
over a given track with the same load. When the run 
down the grade is made with a load and up the grade 
with the trucks empty, the saving in energy is greatly 
increased. The conditions of a mineral traffic are very 
different from those on a tramway. Thus the goods 
trains do not have to make frequent stops and high 
speeds are not needed, as with passenger trains. The 
simplest system to meet the case is that developed 
by Messrs. Ganz and Co. on the Valtellina Railway. 
In E. Cserhati’s article in our issue for May 5, 1905, we 
published the figures obtained on this line with loaded trains 
making journeys up and down the line. Curves were 
given to show the effect of recuperation with different 
grades. Thus, on a 2 per cent. grade the energy consumed 
per ton-mile was one hundred and twenty-three units 
without recuperation. This was for a double journey up 
and down at a speed of nineteen miles per hour. Allow- 
ing the motors to return current to the line on the 
down grade, the average consumption fell to sixty-one 
units per ton-mile. This shows the advantage of recupera- 
tion, but not the consumption under the special con- 
ditions above mentioned. The curves enable a rough 
calculation to be made of the average grade which would 
return enough energy from the loaded trains descending 
to carry the empty trains up again. Assuming that the 
weight of the minerals carried is equal to two-thirds of the 
total weight of the moving train, it will be found that with 
a grade of 1'5 per cent. no power would be needed from 
the generating station. То be more correct, with this 
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grade the energy taken from the mains would be about 
equal to that returned. Where the average grade is 
higher than this it would seem that a regular mineral 
tratic might supply power for other purposes. The 
figures given in the above article are worth careful 
checking, and this cannot be done at present by 
practical tests in this country. The recuperative power 
of the induction motor on a train has the further 
advantage that the speed of the train is maintained 
practically constant. Perhaps the greatest difficulty 
would arise when a power station supplied such a 
railway and had no other load as well. Then the full 
advantage of the recuperation could not be realised. To 
make the best use of the suggestion, the goods traffic would 
have to be served from a power supply station capable of 
absorbing all energy returned and of distributing it to 
other consumers. The second suggestion of regenerative 
braking bas not much value on lines when the stops are 
infrequent. 


CORRESPONDENCE. 


On man’s word is no man's word, 
Justice needs that both be heard.” 


RELAYS. 


Six —I notice in your last issue an article by Dr. Garrard 
on relays for the control of high-tension switchgear, in 
which the author mentions my time lag and illustrates a 
curve which is said to be the calibration curve of the 
relay made by me. I must take exception to this state- 
ment. The curve illustrated is taken from an old curve 
published by the Switchgear Company in July, 1905, and 
illustrates the lag curve of a direct-current circuit breaker. 
At the time it was not generally known, at any rate to the 
writer, that the magnitude of the surges upon high-tension 
systems was so great, and I assumed that four times the 
setting current, or, say, five times the maximum workin 
current, would cover most cases. As stated by Dr. Garrard, 
recent, experience has shown that the magnitude of the 
Ee on the occurrence of a bad short are far in excess of 
thia value. 


BMiw: 
[1L IKLILLLLLILILLLLLLITL 


| | RELEASE ЗЕТ To DPERATE | _ 
i AN i i| | aTi esas | | 
— — — 


ч 


50 
PERCENTAGE OVERLOAD 


1 enclose a curve taken from a fairly recent relay, and 
have marked thereon the slope of the curve illustrated in 
Dr. Garrard’s article. I trust you will be able to reproduce 
the curves, from which it will be seen that my relay curve 
shown in the full black line has a much more gradual slope 
than the curve illustrated by Dr. Garrard, which is shown 
dotted. Whereas in the dotted curve (old circuit breaker 
curve) the slope is five seconds between 75 and 100 per 
cent. of overload, my relay curve has only a slope of 
14 seconds for the same increase in overload. 

The broad fact I wish to emphasise is that my relays do 
not cease to lose their discriminating properties until a 
point is reached which is far beyond practical require- 
menta, and the “important point” sought to be e in 


favour of the Ferranti relay fails so far as my relay is 
concerned. 

Dr. Garrard goes on to refer to the Ferranti relay as “а 
somewhat delicate piece of apparatus,” and to explain that 
duplication is advisable. In this respect my relay has 
decided advantages. It is both simple and not liable to 
get out of order, and the force with which it acts is con 
siderable, and is, moreover, obtained just at the moment 
when it is wanted. When my relay acts, the rapid accelera- 
tion of the core causes a heavy hammer-blow to be delivered 
which is sufficient to open a switch These advantages 
cannot be claimed for an induction relay, although other- 
wise an admirable piece of apparatus for the purpose 
required.—Yours, eto. J. G. STATTER. 

irmingham, May 1, 1907. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At an ordinary general meeting of the Institution of Elec- 
trical Engineers held on Thursday, April 25, the chairman 
(Dr. К. T. Glazebrook) announced the names of the Council 
nominations for election of Council and honorary officers 
for 1907-8. "The nominations are as follows : 


President. —Lord Kelvin, O.M., G. C. V. O., F. R. S.“ 

Vice. Presidents, — Mr. F. Gill, Colonel H. C. L. Holden, R. A., 
F. R. S. Prof. G. Kapp,“ and Mr. C. P. Sparks. 

Members of Council. Мт. W. Duddell, Mr. S. Evershed, Mr. 
Н. E. Harrison, Dr. E. Hopkinson, Mr. J. W. Jacomb- Hood,“ 
Mr. Walter Judd, Mr. W. M. Mordey,* Mr. J. E. Kingsbury, Mr. 
M. O'Gorman, Mr. G. W. Partridge, Mr. W. H. Patchell,“ Mr. 
S. L. Pearce, Mr. W. Rutherford, Mr. A. A. C. Swinton, and 
Mr. C. H. Wordingham. 

Associate Members of Council, — Mr. Albert Campbell, Mr. J. Hunter 
Gray, and Mr. H. Human.* 

Hon. Treasurer. —Mr. Robort Hammond. 

Hon. Auditors. —Mr. Н. Alabaster and Mr. Sidney Sharp. 

* The names marked with an * are those of gentlemen nominated to 
fill vacation in the Council in accordance with article 45 of the 
articles of association. All the honorary officers, being eligible, are 
nominated for re-clection. 


The following gentlemen were elected by ballot at the 
same meeting : 


Member.—R. T. Smith, Great Western Railway, Electrical Engineer's 
Department, 150, Westbourne-terrace, W. 

Associate-Members.—A. W. Ashton, Battersea Polytechnic, Battersea, 
S.W.; F. H. Davies, 22, The Park, Ealing, W. ; J. C. Elvy, St. 
Pancras Borough Electricity Department, 57, Pratt.street, Camden 
Town, N.W.; G. M. Gibbins, 54, Park-street, Luton; W. G. 
Hamilton, 8, Museum-road, Shanghai, China ; H. A. Madge, H.M.S. 
„Vernon, Portsmouth; R. E. Moynihan, 121, Melrose-avenue, 
Cricklewood, N.W. ; J. J. Overton, Indian Telegraph Department, 
Calcutta, India; F. W. Parkes, 17, Victoria-vardens, Chichester Park, 
Belfast: A. R. Z. Porter, 38, Deansgate, Manchester ; К. Robinson, 
51, Shield-street, Shieldtield, Newcastle-on-Tyne ; C. H. R. Thorn, 42, 
Elm Park-gardens, S. W.; A. Willis, Metropolitan Amalgamated 
Railway Carriage and Wagon Company, Limited, Saltley Works, 
Birmingham. 

Students. — F. J. Brookes, 42, Westminster-road, Handsworth, 
Birmingham ; A. M. Coates, 24, George-road, Gravelly Hill, Birming- 
hanı ; J. A. Crabtree, 285, Slade-road, Gravelly Hill, Birmingham: 
J. R. Davies, 37, Gros venor-rond, Urmston, Manchester: С. H. 
(tenè ve, 60, Boundaries-road, Balham, S. W.; P. M. Hogg, 12, India- 
street, Gl w; A. Johnson, 22, Dolman-road, Aston Manor, 
Birmingham ; C. E. H. Lethbridge- Walter, Hilgay, Park-road, Chelms- 
ford; P. F. Lloyd, 12, Claremont-road, Rugby ; N. Miller, The 
Chase, Minstead-road, Gravelly Hill, Birmingham ; C. H. Platt, 19, 
Wood-end, Erdington, Birmingham ; F. C. Sharp, 54, Alcester-road, 
Moseley, Birmingham; J. F. Stein, 23, (:auden-road, Clapham, S. W.; 
S. B. Sutherland, 12, Hyde-road, Ladywood, Birmingham ; 8. W. 
Trentham, 13, Arboretum-street, Derby ; A. E. Utfelmann, Highbury 
Villa, Leytonstone, Essex ; W. D. Vick, 10, Statlord-road, Handsworth. 
Birmingham ; F. Н. Williams, 8, Clarence-road, Rusholine, Manchester. 


THE ELECTRICAL ENGINEERS, R.E. (VOLS.). 


Orders for week ending Friday, May 10 
Monpay, May 6.— A" Coy.—Infantry drill, 6.30 p.m. 
TuEspay, May 7.—'' B" Coy.—Infantry drill, 8 p.m. 
Тновзрат, May 9.—“ C" Coy.—Infantry drill, 7.30 p.m. 
Fripay, May 10.— D" Coy.— Infantry drill, 7 p.m. 


(Signed) J. Н. S. PniLLIPS, Captain, 
for Adjutant on leave, E. E, R. E. (Vols.). 


620 


THE EXPERIMENTAL DETERMINATION OF THE 
LOSSES IN MOTORS.* 
BY CHARLES F. SMITH, WHIT.SCH., A.M.LC.E, A.M.LE.E. 
PART IL—DiRECT-CURRENT MOTORS. 
(Continued from page 580.) 


Experimental Determination of Stray Power Losses under 
Load.—One of the principal objects. which I had in view 
in employing a flywheel to obtain load curves. on a motor 
was to see if it was possible by this method to obtain the 
value of the stray power losses of а loaded machine, so as 
to compare them with the stray power at no load, which is 
measured comparatively easily by the several methods 
already summarised. 

There has been some doubt as to the manner in which 
the stray power losses varied with load, and it, therefore, 
seemed of interest, if possible, to devise a means of ascer- 
taining the amount of these losses as a function of the load, 
if this could be done in a fairly simple manner. It was 
this consideration which determined the form of the 
following tests, carried out with a flywheel ; but I hope to 
be able to show that load acceleration curves taken with a 
flywheel may have a more general application. 

The following results were obtained on a machine, the 

articulars of which are as follows: Makers, Lahmeyer 
lectrieal Company. 3 b.h.p., 4 poles, 110 volts, 1,100 r.p.m 


“00 


ГУ ГЕ 
Sen ашна 
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. 
/Q 20 3 40 50 60 70 & 
Time in Seconds 
Fie. 4 —Acceleration and Retardation. Curves under Load, 


Armature provided with two-circuit winding in 41 slots. 
Poles laminated. The brush rocker was intended for 
four sets of brushes, only two sets of which were employed 
during the experiments, in order to prevent disturbance by 
unequal current distribution in сазе of uneven brush 
resistance. The motor was coupled by a crown clutch to 
a solid cast-steel flywheel 22in. in diameter, 4Jin. thick, 
and weighing about 480lb, which was independently 
mounted on roller bearings. The construction of the 
flywheel was not the most advantageous for the purpose, 
but the wheel happened to be available, and when carefully 
trued up answered the requirements excellently. The 
method of procedure, as finally adopted, took the following 
form. After the motor and flywheel had been allowed to 
run for several hours to ensure normal conditions, they were 
stopped and a liquid rheostat (a General Electric Company's 
theatre “dimmer”) was inserted in the motor armature 
circuit. The motor was then made to run up to full speed 
with an absolutely constant armature current, while readings 
of speed and armature voltage were taken every four 
seconds during the acceleration. After running the set 
up a little beyond normal speed, the armature was dis- 
connected from the supply and short-circuited across the 
water resistance. Similar readings were again taken during 


retardation, the current being kept at the same constant 
value as before. 


* Paper read before the Manchester Section of the Institution of 
Electrical Engineers 
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In the particular series of results from which the curves 
Figs. 4 to 8 have been plotted, acceleration and retardation 
curves were taken for currents of 20, 15, and 10 amperes; 
while retardation curves were also taken for 5 and 0 amperes 
for which it was not possible to get aceeleration curves. 
Fig. 4 shows a typical pair of acceleration and retardation 
curves for 20 amperes. The complete series of curves 
were plotted out to a large scale, and the watt curves 
like those shown in Fig. 5 were worked out by using 
the calculated value of the constant K. In the earlier 
experiments this constant was determined by method 3, 
but it was found that much closer and more consistent 
values were obtained by calculating the constant direct 


100 200 300 400 500 600 700 #00 300 00 


Speed in RPM 
Fia 5 —Watt Curves ealculated from Fig. 4. 


from the curves themselves. The importance of getting 
the constant with extreme accuracy is evident, when one 
eonsiders that a small error in it will affect the apparent 
losses derived from a single acceleration or retaidation 
curve to a large degree. Indeed, it was only after adopt 
ing the system of calculation given that results which 
were entirely satisfactory and concordant could be obtained 
for the stray losses. By the earlier method of determina 
tion the value of the constant could not be relied upon 
to within about 1 per cent. The later values agreed 
within two or three per thousand for any particular series 
of observations. 


400 500 600 700 #00 900 
Speed т RPM 

Thick lines = Accelerating 

Thin lines = Retarding. 
FIG. 6.—Loss:s obtained as Difference between Calculated and Ter.ninal Watts, 
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In Fig. 5 are drawn, in addition to the watt curves 
derived from the acceleration and retardation curves, the 
curves of terminal watts obtained by multiplying the 
observed terminal voltage by the armature current. In 
the accelerating curves when the machine was operating as 
a motor, the terminal watts are higher than the watts 
spent in acceleration by the amount of the total losses in 
the system. In the ease of the retarding curves the reverse 
is the case. Lower, on the same figure, are shown the 
total no-load losses of motor and flywheel, and also the 
losses of the flywheel alone, both calculated from retardaticn 
curves. The difference between the two last curves repre- 
sents the no-load stray losses of the motor. 

In Fig. 6 the total motor losses are plotted for currents 
of 5, 10, 15, and 20 amperes on a base of speed. These 
losses were obtained, in the case of the acceleration curves, 


| by subtracting from the terminal watts the watts actually 
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producing aeceleration of the flywheel, together with the 
watts lost in friction of the flywheel. For the retardation 
curves, the terminal watts and fly wheel friction watts were 
subtracted from the total retardirg watts. In each case 
the thick lines in Fig. 6 represent the losses obtained in 
this way from the “ acceleration " curves, while the thinner 
lines are from the results of retardation. It will be seen 
that the values for the losses in the machine when running 
at а certain speed with a particular armature current appear 
to be different when the machine is acting as a motor from the 
losses when it acts a generator. Further, the variation 
with specd of the losses in the two cases is not the same. 
This difference, which always appeared in my experiments, 
I am not able completely to account for. I think it more 
likely that the peculiar difference between the curves is 
due to mechanical rather than electrical causes. Possibly 
the roller bearings of the flywheel behave differently when 
starting from rest and when slowing down from a higher 
speed. It may thus be that the thin (retardatiom) curves 
may represent the more uniform and more correct con- 
dition. The maximum divergence between a mean curve 
and the thinner line does not exceed 25 watts. In the 
curves shown in Fig. 7 the mean of the values taken 
from Fig. 6 has been taken. It may be objected that 
since the value of the watts is calculated by the 
use of & constant, on the assumption that the losses are 
the same when accelerating and retarding, the value of 


Lesses in Mars 


Amperes 


Fic. 7.—Comparison of Actnal Losses with Losses Estimated from 
No- load ieadings. 


the constant will not be reliable if these losses are not 
identical. A calculation of the possible magnitude of this 
error shows it to be very small. Further, a small change 
in the magnitude of the constant will have the effect of 
altering onlv slightly the mean value obtained for the 
losses. lt would raise one curve of each pair (Fig. 6) and 
lower the other, so affecting the mean value very little. 
Indeed, any change in friction of the bearings due to a 
reversal of the direction in torque would probably produce 
considerable errors in the value of the constant if this were 
determined in any other way. In the method adopted we 
should largely compensate for these differences. 

In Fig. 7 the mean of the losses shown in the curves of 
Fig. 6 are plotted on a base of current, each of the five 
upper curves corresponding to a particular speed. Imme- 
diately below each curve of loss is shown a second curve, 
obtained by adding together the no-load stray power loss 
and the C? R loss calculated on the assumption of a constant 
resistance for the armature, brush contaets, etc. The 
ordinstes between the two curves of each pair thus repre- 
sents the increase in the stray power due to load. Finally, 
CIE. 8 gives the increase in stray power obtained as shown 
in Fig.7, as a function of speed for the four currents taken. 
It will thus appear that the stray power increased with 
both speed and load. The total increase of stray power 
loses at 20 amperes and 1,000 revolutions is seen to be 


about 50 watts, or 2600 = 2} per cent. of the total 
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watts in the motor armature. This increase appears at 
first sight to be extraordinarily high, but the greater part 
is accounted for by increase in brush contact resistance. 
The approximate change of brush contact resistance with 
B was measured by sending current from one brush to 
the other, situated on the same holder, while the machine 
(which had a two-cireuit winding) was being driven from 
the brushes of two other holders. The changes of the 
resistanoe with speed were found to agrce satisfactorily 
with the results of E. Arnold. The actual contact resist- 
ance decreases with current, but increases rapidly with 
speed. Thus there was over 100 per cent. increase in 
contact resistance above stationary valuo at 1,000 r.p.m. 
with 20 amperes in the armature. Taking the average 
of a number of determinations, about four-fifths of the 
losses shown in Fig. 8 were shown to be due t9 brush 
resistance. This leaves an increase in stray power loss 
of about 4 per cent. of the output of the motor to be 
assipned to other causes. My experiments have been 
confined to a single machine, so that a general conclusion 
cannot be drawn from the results. The result arrived at 
does, however, point to a defimte, but smali, increase in 
the stray powcr losses with load in the case of the machine 
experimented on, apart from increased loss due to constant 
resistance. 

Efficiency Test by Use of Separate Flywheel_—Apart from 
its speciul advantages for determining the losses, the use 
of a separate flywheel will give an accurate value for the 
efficiency of the motor at any load by an unusually rapid 
and simple test, which does not depend upon the accuracy 
of any instrument beyond а speed indicator and 
watch. This is seen from the equation (6), where the 


Fig. 8.--Increase of Actual Losses above Losses Estimated from 
No-load Readings. 


efficiency appears as a function of the slopes of the accelera- 
tion and retardation curves, and ir independent of any 
actual value of power, or of K”. If the ammeter and volt- 
meter which measure the electiical power supplied are not 
correctly calibrated, the efficiency obtained for the machine 
will still have the same value, if these instruments аге used 
throughout. e, in obtaining the losses in the flywheel as 
wellas those in the motor. Аз an example, referring to 
the two curves given in Fig. 4, at 800 r.p.m. and for a time 
interval of 12 seconds and back volte = 74:2 


| r 168 expressed in revolutions per minute. 
For the same buck volis, 1" = 260. 
W = 20 x 74:2 = 1,480 watts. 


260 — 168 
260 + 168 
The flywheel losses at this speed are 105 watts, leaving 


the motor, mechanical, and iron losses of 215 watts. Hence 
efficiency of motor (exclusive of copper losses) 


_ 1480 
1,480 + 213 


This gives total efficiency of motor at this load 75:2 per 
cent. 

Use of Separate Flywheel in T.x- Item. —16 is on account 
of the simplicity and rapidity with which such results are 
obtained, that I venture to call special attention to the use 
which might be made of a flywheel as part of the equip- 
ment of a test- room. For machines of small size, the heat 
run in the test-house is most suitably and economically 


Thus /=1,480 = 318 watts. 


= 87:5 per cent. 
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carried out with the machines coupled in pairs, as for a 
Hopkinson test. As is well known, this test does not give 
good results for the efficiency of machines of less size than 
10 kw. to 15 kw., since in calculating the efficiency from 
the observations the losses in the two machines must be 
assumed equal, or else the efficiencies of the machines must 
be taken as equal. Neither of these assumptions 1s justified 
in the case of small machines when driving one another 
under load Further, it is not easy by the Hopkinson 
test as carried out on small machines to discover any 
defect or departure from the normal, which does not make 
itself evident by either sparking at the commutator or 
excessive heating of some part. 11 is, therefore, suggested 
that, after the usual heat run has been taken, such machines 
should be coupled to the flywheel and an acceleration 
curve taken at constant full-load current. The necessary 
connections are of the simplest character, and the time 
required for the observations would only be a couple of 
minutes. The characteristies and frictional losses of the 
flywheel would be known, and it would, therefore, be easy 
at any time to calculate the efficiency of the motor from the 
acceleration curve. I am aware that the exact efficiency of 
a motor is not a quantity which it is generally of great 
importance to ascertain. It seems to me, however, that 
when taken in this way on a single flywheel the actual 
acceleration curves would form a valuable record, and 
would at once bring out any departure from the standard 
due to abnormal losses, incorrect field strength, wrong 
brush adjustment, etc. Since all curves would be taken on 
the same flywheel they could be directly compared with 
standard curves without any further calculation being 
made. As pointed out later, the effect of the inertia of 
the motor armature in altering the constant used in calcu- 
lations based on the retardation curves might usually be 
neglected. The test would be conducted as outlined 
previously. 

. Size of Flipwheel._—It will now be of interest to consider 
the practical limits of size of motor for which the test just 
outlined is practicable. Let us take as an example a fiy- 
wheel about 5ft. diameter, with a rim 6in. by 6in., and see 
what size of motor would be required to accelerate this up 
to a full speed of 1,000 r.p.m., allowing one minute for the 
time of acceleration. I have supposed the wheel to be 
built up of a steel disc iin. thick,* and provided with a 
wrought-steel flange consisting of a ring of rectangular 
section riveted at the circumference of the disc on each 
side. Each of these rings is taken as біп. by Зір. in section, 
the large dimensions being measured radially. With a 
mean diameter of the flange of 5ft., and allowing a maximum 
speed of 300ft. per second, about the limit of modern turbo- 
alternators, this wheel would have a maximum safe speed 
of, say, 1,100 rpm. The approximate weight of this 
wheel would be 2,690lb., and its moment of inertia, say, 
14,720 pound-feet.? The energy of rotation of the wheel 


-\үыш#1@тл)_ In, . 
116,000 ~ 5,800 Pol pounds . .(1) 


where 1 = moment of inertia in pound-feet? 
n = revolutions per minute. 


The work done by the motor in bringing the flywheel up 
to the full speed of n revolutions per minute, while exert- 
ing its full-load torque, will be equal to 


(average H.P. exerted by motor) x (time of acceleration) 
33,000 H.P. хі 
iE nes т) 
when / time of acceleration in minutes, H.P. capacity of 
motor.  Equating (1) and (2) we obtain the relation 


between the size of motor and the quantities depending on 
the fly wheel thus: 


n2 
H.P. = In? x — 2 А (8) 
5,800 53,000 ¢ 


Putting in the full speed of motor=n=1,000 and the 


foot-pounds. . . 


* This dise would require to be reinforced near the shaft in order to 
withstand the radial stresses to which it would be subjected, but for 
Xhe purpose in hand this ie not of importance, 


time of acceleration one minute,* and substituting the 
calculated value of I, we obtain 


H.P. 14.700 x 1,000,000 x 2 
5, 800 x 33,000 x 1 


as the largest size of motor which could be tested on the 
assumed flywheel under the assumed conditions. It is, of 
course, not suggested that it would be convenient to carry 
out such a test on a motor of this size. The figures show, 
however, that as regards the mechanics of the problem, а 
wheel considerably smaller than that of an ordinary 25-b.p. 
gas-engine would have sufficient inertia to provide the load 
for fairly large motors. In most cases it would probably 
be unnecessary to make any correction for the change of 
moment of inertia due to the mass of the motor armature. 
Thus the armature of a four-pole motor giving 10 h. p. at 
1,000 r.p.m. would be of the order of 15 pound-feet?, which 


of the value for the hypothetical flywhecl 


= 150 h.p. 


is about 


given above. It would be very easy to keep a list cf 
constants to be used for any flywheel when coupled to 
motors of any given armature diameters, since small 
divergences in the size of armature would not be detected 
atall A very rough estimate of the moment of inertia of 
the armature would, in any case, be quite accurate enough. 


(To be continued. 


PARLIAMENT. 


— 35 


Telephone Facilities. 


The PosrMasTER-GENERAL (Mr. S. Buxton), in replying to a 
question in the House of Commons on the 25th ult., stated 
that two additional trunk telephone lines between Southampton 
and London will be brought into use in the next few months. 
Their completion has been seriously delayed by wayleave 
difficulties. Additional lines to Portsmouth, Bournemouth, 
Salisbury, and the Isle of Wight from Southampton are also 
being provided for the improvement of the trunk service. 


Private Bills. 
The Electric Supply Corporation Bill has been read a second 
time in the House of Lords. 
The House of Commons have read the Rawtenstall Corpora- 


tion Bill and the West Riding Tramways Bill 4 third time, and 
the North-East London Bill а second time. 
| Rating of Machinery 

The Times lobby correspondent stated last Friday that as a 
result of the meeting of members of Parliament interested in 
the question of rating of machinery, held at the House of 
Commons on the previous day, a more formal conference had 
been called for yesterday (May 2), to which representatives of 
the various extra-parliamentary organisations concerned had 
been invited. The principal object of the gathering was t» 
agree as to a common ground of action, in view of the fore- 
shadowed legislation on valuation. It is generally held that 
the merits of the subject, which is by no means new, should 
now be presented to the Government in the most forcible 
manner. Itis doubtful if any coucrete proposal will be intro- 
duced into Parliament at this late period of the session ; but 
there is, nevertheless, a strong feeling among representatives of 
industrial centres, and, as a corollary, among many Labour 
members, that this aspect of valuation should be taken inte 
consideration in framing any Ministerial proposals. 


COMMITTEES. 
London County Council (Tramways and Improvements) Bill. 


This Bill came before a Select Committee of the House of 
Commons on the 26th ult., Mr. Lambton presiding. 

Mr. EnskiNE Pornrock, K.C., for the County Council, said 
there were 127 miles of tramways in London, the Council owning 
118 miles. In 1911 the leases of the remaining lines would fall 
in and an additional 16 miles had been sanctioned by Parlia- 
ment. Sixty miles of the tramways were now worked electri- 
cally, and 20 miles would be converted for electric traction this 
year. The part of the Bill which he would ask the committee 
to consider first related to a deviation on the Hampstead line. 
At present the line passed down Pancras-road, between King's 
Cross and St. Pancras Station, to: the Euston-road. It was 
intended to electrify the line, but in order to get double-deck ed 
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* The time of acceleration wil actually be more than one minute 
under the conditions assumed, owing to the frictional resistauces, 
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diately beneath the road, and under that again was the low- 
level line of the Midland Railway, that would be very expensive. 
Therefore, they proposed that the new line for electric traction 
should pass through Midland-road on the other side of 
St. Pancras Station, joining Euston-road a little to the west 
of the present joint. 

After hearing evidence, the committee found the preamble as 
to this portion not proved. 

Counsel then explained the scheme for the electrification of 
the tramways between Vauxhall. Bridge, Camberwell, and 
Norwood, with short spur connections and street widenings. 
The cost of new works was estimated at £204,100, and of widen- 
ings and inprovements £68,720. Towards the latter, all within 
the borough, the Lambeth Borough Council agreed to contribute 
à third. With the exception of the southern portion, the 
conduit system would be adopted. 

The committee declared the preamble in regard to this portion 
of the Bill proved. 

On Monday the committee considered a clause in the Bill 
which provided for the removal of sludge from the culvert 
opening and tramrails. 

Objections were taken to this clause on behalf of the borough 
councils of Lambeth, Islington, Lewisham, and Stepney. It 
was contended that the removal of this sludge must be work to 
he done at night by special service, and that the reasonable cost 
of removal should be borne by the County Council, and not be 
subject to costly arbitration proceedings should any dispute 
arise as to amount. This clause was amended но as to require 
the Council to bear the cost of the removal of the“ sludge." 

The only other proposal objected to was as to the running of 
cars over the second line of trams recently constructed in con- 
nection with the electrification of the service along Commercial- 
stroet. This was opposed by Mr. Robert Horner, lessee of the 
Spitalfields Market. The committee intimated that as regarded 
the clause in question they found the preamble proved. 

The Bill, as amended, was thereupon ordered to be reported 


to the House. 
Channel Tunnel Bill, 


This Bill was withdrawn from the House of Commons on the 
26th ult. 
King’s Norlon and Northneld Bill. 


The King's Norton and Northfield Urban District Council 
are promoting a Bill in Parliament for the purpose of obtaining 
additional powers with respect to tramways, electric lighting, 
and main roads, and also with the object of enabling them to 
make further and better provision for the good government of 
the district. It appeared before the Police and Sanitary Com- 
mittee of the House of Commons on the 25th ult., and the 
consideration of it has not yet been concluded. 


Radio- Telegraphic Committee. 


Further evidence was given before the Select Committee of 


the House of Commons on the 25th ult. 

Mr. Хкуп, MaskELYNE appeared as technical adviser to the 
Amalgamated Radio-Telegraphie Company, Limited. He said 
the company was formed to take over the interests of the 
De Forest Wireless Telegraph Syndicate, and to amalgamate 
other interests. The company had a share capital of £500.000 
subscribed from private sources. It had already completed 
contracts with Government departments in Great Britain, India, 
Germany, and Russia, and for various companies, and, in 
addition to these installations, owned five stations in this 
country and three in Denmark. These stations had a range of 
from 100 miles to 800 miles. The company had also in course 
of negotiation contracts with many other Governments. There 
were numerous ship installations of various kinds, tenders for 
which were under consideration. In all the number of such con- 
tracta would amount to between 60 and 70. In many cases the 
acceptance of these contracts was held in abeyance pending the 
ratification of the convention. After referring tothe superiority of 
the continuous-wave or ‘tare telegraphy " system, which provided 
great freedom from interference, he said that the company’s 
Jatest apparatus conld be worked within a comparatively short 
distance of other installations without suffering disturbance. 
When using the continuous-wave system they were never aware 
of the existence of waves transmitted by other stations, and 
According to his experience other stations were equally undis- 
turbed by their signals. Therefore, he claimed that his company 
should be allowed to erect and operate continuous-wave stations 
wherever they might wish to do so. Under the convention they 
would be entitled to put up such stations, but under existing 
circumstances. licences to do so had been refused them. The 
existing stations would not accept messages from vessels using 
his company's apparatus. Even the stations controlled by 
Lloyds were debarred from communicating with their stations. 
This he considered a hardship and an injustice. If the conven- 
tion were ratined these detrimental circumstances would cease 
to exist, and it would lead to the adoption of the principle of 
general intercommunication to the great benefit of the shipping 
ndustry. 

Mr. HrgNNikER. Heatox, M.P., who was also called as a 


witness, said he had no technical knowledge of the subject, but 
he looked to wireless telegraphy to help greatly in cheapening 
communication with every part of the Empire. 
Company had never failed him. 
never remembered a mistake in a message. 
position to tell the committee the real reason for calling the 
Berlin. Conference. 
brother went to America, and wanted a Marconi station to 
accept a message from a rival wireless apparatus. 
refused. 
called a conference of the Powers. There was no pressing need 
for the convention in his opinion, and at present Britishers held 
the field. 
be eager to join the convention, because they had everything to 
eain. 
the Marconi Company and the Post Office, and, being asked by 


The Marconi 
It worked admirably, and he 
He was in a 
Five years ago the German Emperor's 


]t was 
The German Emperor was very angry, and thereupon 

It was natural, therefore, that foreign Powers should 
He alleged that there were strained relations between 


Mr. Buxton to explain that, he said that, after Sir William 


Preece had inspected the Marconi apparatus, an offer was made 
on behalf of the Post Office to purchase it, but a company made 
a higher offer, which was accepted. No one could blame Mr. 


Marconi for taking £60,000, or perhaps £100,000, instead of 
£5,000. For years the Post Office refused Mr. Marconi a 
licence, and they had obstructed the company in every 
possible way. There had been official stupidity from the 
beginning. 

Mr. Buxton pressed for a specific instance, but Mr. HEATON 
said that for years the Post Ottice had obstructed him in every 
possible way. 

At Tuesday's sitting evidence was given by Mr. Owen 
PuirLibs, M.P., and Mr. MaRCON I. The former, on behalf of 
the Royal Mail Steamship Company, gave evidence in favour of 
the convention because of its arrangements for intercom. 
munications. . 

Mr. Marconi expressed his gratitude with the Post Office: 
for the assistance and encouragement which had been given 
him. Turning to the convention, he objected to it, in the first 
place, on technical grounds, and would impede scientific pro- 
gress of the art. It had been framed on the hypothesis that 
all systems of wireless telegraphy, whether present or future, 
would be cognate systems, and that it would be an easy thing 
to graft one upon another. Waves had been diseussed as 
though they had been so many yards of tape. In order to 
achieve intercommunication a number of valuable features of 
one or the other companies must be sacrificed. He was now 
experimenting with a system of his own which he believed to 
be in advance of all methods now in general use. By its use 
the range of signalhng would be increased and the risk of 
interference minimised. That system would not, however, 
Permit of efficient intercommunication with other systems. 

he application of intercommunication would consequently act 
as an obstacle to the general adoption of this system or 
any similar one. The interpretation of article 7 as to syn- 
tonised systems would give rise to much controversy and 
difficulty. He contended that it was not necessary to have 
international regulations in order to prevent interference or 
confusion. He dismissed the idea of a wireless war if Great 
Britain did not ratify the convention. He criticised the 
limitation. of power for ship transmission as injuriously 
hampering the carrying out of experiments on board ships. Ву 
standing out of the convention England had everything to gain 
and nothing to lose. England would be free to use any wave- 
length she chose. The Marconi Company asked to be allowed 
to proceed unfettered with the development of its business and 
to enjoy the fruits of its early technical and administrative 
efforts. It ought not to have wrested from it the advantages it 
had gained by honest and straightforward means. When 
wireless telegraphy was more crystallised it would be time 
enough to fetter it with the shackles of international control. 
He regarded the convention as an overt attempt to break up the 
Marconi Company's well-organised telegraph service and to 
reduce it to the position of an instrument-niaking concern. 
Asked what his company would doin the event of the Government 
adhering to the convention, Mr. Marconi said, while that must be 
à matter for future decision, two courses suggested themselves 
tohim. One was to refuse intercommunication, relying on their 
contracts, and proceed against anybody under the Patent Acts 
working wireless stations on British territory; the other was to 
accept an offer which they had already had from a foreign 
syndicate for the purchase of the International shares. The 
paran company held all those shares except 2,000 or 3,000. 

"hey could sell the control of the International Company, and 

its policy would then be dictated by a foreign directorate, which 
would, no doubt, secure the support of its Government. The 
exemption of all the Marconi stations from the obligation to 
intercommunicate and from the other provisions of the conven- 
tion would not remove his company's objections, because the 
convention had been so framed that shipping companies, 
particularly foreign shipping companies, whether they wanted 
it or not, would be driven to take the convention service. If 
England did not ratify, he believed a number of other countries 
would refuse to ratify also. 

The committee adjourned, 
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LEGAL INTELLIGENCE. 


THERMIT, LIMITED, v. WELDITE, LIMITED. 


This was an action by Thermit, Limited, against a company 
incorporated as Weldite, Limited, claiming an injunction and damages 
for the infringement by the defendants of the patents Nos. 16,685 of 
1896, 18,528 of 1899, 10.859 of 1901, and 24,459 of 1902, which pro- 
tect the well-known alumino-thermic welding process. The action 
commenced before Mr. Justice Warrington on Marcli 7, and lasted for 
eight daye, the final hearing taking place on April 18, when judgment 
was reserved. 

Mr. J. M. Astbury, K.C., M.P., Mr. L. B. Sebastian, and Mr. 
Н. А. Oolefax, instructed by Messrs. Sanderson, Adkin, Lee, and 
Eddis, appeared on behalf of the plaintiffs. Mr. Bousfield, K. O., Mr. 
А. J. Walter, K.C., and Mr. W. Jago, instrueted by Messrs. Sharpe, 
Parker, and Prichards, Barham and Lawford (agents for Mr. Wim. 
Walker, of Manchester), appeared on behalf of the defendants. 

It was stated at the trial that this action was conimenced before the 
defendants had begun commercially working in response to a challenge 
from the defendants to tho plaintitfs to bring an action and во get the 
matter determined. Sir James Dewar, Mr. Horatio Ballantyne, Mr. 
Dugald Olerk, and Prof. Boys gave evidence as to the nature of the 
plaintiffs! patents and of the processes worked under them, chiefly 
valuable for the welding of tramrails in situ. Metallic thermit powder, 
consisting of approximately 25 per cent. alumiuium and 75 per cent. 
iron oxide, is prepared in such a way that when placed in a cold 
crucible and ignited with a special ignition mixture in accordance with 
the first patent sued upon by the plaintiffs, the '*alumino-thermal ” 
reaction takes place, so that in a very few seconds, and without 
explosion ox violence, the thermit is converted into a mass of liquid 
alumina and pure molten iron at a temperature of about 3,000deg. C., 
a heat only comparable to that of the electric arc. In welding tram- 
rails, this superheated mass, of which only a small quantity is 
needed, is run out through the bottom of the special crucible used, 
and flows into а mould placed round the ends of the rails intended to 
be joined, in such a manner that the molten alumina slag comes into 
contact with the shank and upper portion of the rails at the exact 
spot where the weld is desired, while pure molten iron flows out and 
around the foot of the rail thus welding the lower part of the 
surfaces in juxtaposition and attaching itself in the form of a rib 
to the foot of the rail so as to strengthen it and to form with it 
one homogeneous mass of metal across the spot where welding has 
taken place. The mould is then removed, the alumina slag knocked 
off with a sledge, and the two rails are found welded together and 
strengthened with iron in such a manner that perfect conductivity is 
secured for the electric current. The evidence went to show that until 
the advent of the plaintiffs’ process there was no method of welding 
rails in vifu except the Falk process, which used a hundredweight of 
molten cast iron for each joint, and necessitated moving a whole 
foundry as the work progressed, in place of the light apparatus and 
small quantities of metal used by the plaintitfs in their method. 

Mr. A. E. Evans (formerly engineer to the British Electric Traction 
Co.), Mesers. J. В. Hamilton and К. B. Holt (respectively general 
manager and permanent-way engineer of the Leeds city tramways), 
Mr. G. W. Holford (general manager of the Salford Corporation tram- 
ways) Mr. J. Dalrymple (general manager, Glasgow Corporation 
tramways), and Mr. J. Welling (permanent-way engineer of the London 
County Council , who were all users of the thermit welding process, 
deseribed demonstrations which had been given before them by the 
agents fer the defendants with ‘weldite.” The use of this substance 
and the processes adopted to make welds with it were alleged to be 
infringements of the first, third, and fourth of the patents sued upon 
by the plaintitfs. No actual commercial user was alleged, all these 
dentonstrations having been given with the object of securing the use 
of ''weldite" instead of ''thermit" by the persons to whom the 
demonstratious were given. 

The defendants denied any infringement on their part, and attacked 
the validity of the patents of the plaintiff company, alleging want of 
subject matter of invention, prior user by other persons, aud lack of 
utility. The defence on the score of infringement substantially rested 
on the claim that by adding silicon as an ingredient or by using silicide 
of aluminium in place of the aluminium required by the alumino- 
thermo process the defendants were doing something outside what was 
protected by the first patent relied on by the plaintiffs. 

Mr. H. F. K. Pickard, chemist and metallurgist, Mr. I. E. Winslow, 
engineer, and Mr. Swinburne, F.R.S., were called on behalf of the 
defendants. The last witness gave evidence as to certain experiments 
made by the plaintitls in the course of this case which he had watched 
on behalf of the defendants. As to one of these intended to show 
the method of welding used by the plaintitls, he stated that a pair of 
tramrails were placed end to end and warmed by spirit blow-pipes; 
20lb. of thermit were ignited in a crucible, the mixture firing, and 
the reaction taking place gently with no sparks or noise. The 
resultant iron was then poured into the specially-prepared mould, the 
alumina going to the top and the iron to the bottom, and after cooling 
the joint seemed to be perfect. Tho evidence of the witnesses was 
chiefly directed toward showing that the patents related to nothing 
new or patentable, and that in particular the patent for the alumino- 
thermal process was bad for want of subject matter for invention. 

Mr. Justice Warrington, in а considered judgment given on 
April 27, said that on reading the specification of the plaintiffs' 
patent No. 16,685 of 1896 relating to the alumino-thernial process, 
he was of opinion that Шеге was ample subject matter, and that 
the defence of want of subject matter, therefore, failed. The defence 
of prior user also failed, as did that founded on the suggestion that 
the scope of the claims was too wide. As to infringement, his Lordship 
was of opinion that the true result of the evidence on this point was 
that the charges made in the process by the defendants was mere 
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colourable variations, and that the process continued to be sub- 
stantially that described by the plaintiffs’ patent. As to the later 
inventions (patents No. 10,859 of 1901 and No. 24,439 of 1902) for 
the use of the heated metal obtained by the first quat there was no 
question that the defendants had infringed, and as & result of the 
whole case the plaintiffs were entitled to an injunction as to all the 
patents sued upon with costs, except in regard to No. 18,328 of 1899, 
which was not alleged at the trial to have been infringed, but 
which had been sued upon. As to any costs relating to this patent 
there would be a set off, and the plaintiffs would have an inquiry as to 
damages. 


SEQUEL TO A COLLISION. 


In the king's Bench Division lest week, before Mr. Justice Bray 
and a common jury, an action was brought by Mrs. À. H. Foster 
against the South Metropolitan Electric mways and Lighting Co. 
and Messrs. T. Tilling to recover damages for injuries sustained 
by her. 

On July 21, 1906, she was riding outside an omnibus from Catford 
to Beckenham, and when in the Beckenham-road the vehicle stopped 
and she put her hand on the rail to get down. Just at that moment 
the tram ran into the omnibus and eaught the lady's hand, whieh was 
so badly crushed that she was unable to use it for eight weeks Each 
company denied negligence on the part of its servant, and said that 
the collision wds due to the act or omission of the other. 

In his summing up, Mr. Justice Bray pointed out that it was not 
seriously argued that somebody was not to blame ; it was fer the j 
to say who. The special damages, which were not challenged, 
amounted to £43, including £1 for the loss of an opal from a ring 
which the lady was wearing at the time. 

After retiring for a short time the jury found that both companies 
were jointly responsible for the accident, and awarded the lady £100, 
to include the agreed special damages. 

Counsel mentioned that the companies had agreed between them- 
selves to divide the damages and costs equally. 


FOULING A SUBMARINE CABLE. 
Steamship Company's Claim for Consequential Loss. 


In the Court of Appeal, before the Master of the Rolls and Lords 
Justices Buckley and Kennedy, on Saturday last, the case of the 
Agincourt Steamship Co. v. the Eastern Extension, Australasia, and 
China Telegraph Co. and the Great Northern Telegraph Co. was heard, 
on theappeal of the Eastern Extension, Australasia, and China Telegraph 
Co. from a judgment of Mr. Justice Bray in the Commercial Court on 
certain points of law in an action brought by the steamship company 
іп a claim for damages. The plaintiff company owns the steamship 
““ Agincourt,” and the defendants the submarine pn ds eables 
laying across the bed of the Vangtsze-Kiang River, near Woosung, in 
China. On Aug. 31, 1905, the ''Agincourt," өп a voyage from 
Shanghai to San Francisco, ria Japan, in charge of a licensed pilot, 
anchored in the river, and next morning weighed anchor, proceeding 
up river to safe anchorage. The starboard and port anchors were 
dropped. Two days afterwards the anchors were weighed, but were 
19990 to be foul of a telegraph cable, and were let go. The 
cables were, the plaintiff oonipany alleged, the property of the 
defendants jointly or separately. With а view to the preservation 
of defendants' cables in the event of their being fouled by the anchors 
of vessels, defendants issued a notice, agreeing to conipensate owners 
of vessels (excepting houseboats, launches, agd similar small eraft) for 
loss of anchors, chains, ete., in the terms of the Submarine Telegraph 
Act, 1885, schedule Art. VII., according to which owners of vessels 
who could prove that they had sacriticed an anchor, etc., so as to 
avoid injuring a submarine cable should receive compensation from 
the owner of the cable. The captain of the Agincourt " stated that 
when it was found that the port anchor was foul of a cable he would 
have cut it, but the pilot on board said he must slip the anchor and 
chain, and they would be fully reimbursed for any loss or delay 
caused thereby so as to save damaging the cable. The anchors were 
slipped accordingly. It was taken for the purpose of the discussion 
that one of the anchors had fouled an abandoned cable belonging to 
the Eastern Extension, Australasia, and China Telegraph Co. In 
consequence of the loss of the anchors it was alleged that the 
' Agincourt " was delayed eight days at Shanghai, for whieh 
damages were claimed, also for the cost of extra coal and other 
expenses incurred to save cancelling date at Portland under a 
charter party. etc. The total claim was for £2,084. The steamship 
company contended that the notice issued by the companies was 
a joint offer to pay for loss occasioned by the sacrifice of an 
anchor which had fouled a telegraph cable, and was not limited to 
the actual cost of the anchor. The defendant companies contended 
that there was no contract, as the offer which the captain accepted was 
that made by the pilot, which was not the offer of the defendant 
companies. In any event there could be no liability on the defendant 
companies in respect of an abandoned cable, and the liability, if any, 
was only for loss of materials and not for consequential damage. Mr. 
Justice Bray held there was a contract, the offer of the two companies 
being that if an anchor fouled а cable of either sompany that 

articular company would pay compensation for the loss of ilie anchor. 
t was not à joint offer, He further held that the notice applied. to 
both live and abandoned cables, and that the companies would pay 
compensation for the damage sustained. He found that the steam- 
ship company was entitled to recover from the owner, even of an 
abandoned cable, the damage which naturally flowed from the loss of 
the anchor which had fouled the cable. From this decision the 
defendants now appealed. 

The MASTER or тнк Rorrs said the Court had come to the con- 
clusion that they ought to amend the order of Mr. Justice Bray by 
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holding that the liability of the cable company under the terms of 
the notice issued in accordance with the resolutions passed by the con- 
vention was to make compensation for the sacritice of the anchor and 
chain, but not further to pay damages resulting from the sacrifice. 


ST. MARYLEBONE ELECTRIC LIGHT. 


The St. Marylebone Borough Council sued Mr. Albert Beudon, of 
42, Finchley-road, N.W., at the St. Marylebone County Court on 
Friday last beore Judge Sir Win. Selfe, to recover £61 odd for 
electric current. supplied to the defendant, a member of the London 
Stock Exchange. 

The defendant had paid the sum claimed into court and had 
brought a counterclaim for damages for breach of contract in chang- 
Ing the system of electric supply trom 100 volts to 240 volts, and also 
for breach of the London County Council and the Board of Trade 
regulations in carrying out the same by not making the necessary 
alterations in the wiring to give sullieient insulation for the increased 
pressure. It was alleged that the defendants house at  Finchley-road 
had been rendered unsafe and dangerous to life by risk of fire and 
leakage, and that in order to remedy these defects and render the 
Installation safe a complete alteration of the wiring of the premises 
had become necessary. 

Counsel for the defendant said that the action had been settled by 
the Borough Council taking the money out of court. and. undertaking 
to rewire the defendant's premises and carry out such alterations as 
should be necessitated by the change of system. They had also agreed 
to reinstate properly all decorations. Counsel asked that High Court 
costs should be given. 

Jt bok SELF said that an action of such importance should not have 
teen remitted from the High Court. 1n addition to the Borough 
Council paying an enormous sum for the installation, it meant practi- 
cally that they would have to rewire the whole of the district. He had 
ue power to grant High Court coste, but, in view of the nature of the 
case, he should allow the costs to be taxed ou scale ** C," with all 
special allowances, and should also allow the costs under the Extended 
Jurtsdiction Act of 1903. 


ACTION AGAINST THE NEWCASTLE CORPORATION. 


There was heard at the Newcastle County Court last week the action 
of Henry Burnett Watson, of Benton Lodge, Longbenton, against 
the Newcastle Corporation. Plaintilf claimed £100 for damages 
a.leged to have been done to his carriage by a tramcar in Northumber- 
iand-street on Jan. 21 last. 

Alter evidence had been given, His Honotr (Judge Greenwell) 
said the case presented great ditficulties. In his opinion the driver of 
the tramear reckoned npon the carriage getting across the road, and 
ont of his way, and, reckoning without his host, did not put sutficient 
power on to prevent the collision, In his opinion the motorman had 
ample time to stop. because he must have seen the carriage quite 
s'ifheiently far away to enable him to stop had he been going at a 
proper speed. Newligesee on the part of the motorman had been made 
ont, and there had been no contributory negligence on the part of the 
driver of the carriage, He gave judgment for plaintilf, on the agreed 
amount —£85—and costs, 


NORWICH TRAMWAYS ARBITRATION. 


The Court of Arbitration, presided over by the Right Hon. Alfred 
Lyttelton, K.C., M.P., sitting to inquire into the matters in dispute 
between the Norwich Corporation and the electric tramway company, 
resumed its sittings on Friday last. 

Mr. BANISTER. manager and engineer of the tramway company, was 
recalled. Не was cross-examined at some length upon various items 
of the accounts rendered by the Corporation to the tramway company. 
He contended that the Corporation should keep their macadam up to 
the level of the setts, and the tramway company should maintain the 
stis at the level of the macadam. The consequence of that would 
ie that the Corporation would have to make their macadam as durable 
aa the granite. 

Mr. HEsLor, surveyor for the county of Norfolk, said he did not 
consider the roads in Norfolk to be good He had recently made an 
inspection of the roads since the repairs mentioned in the notice, 
and did not regard them as being in good condition. The witness 
went in detail over the whole of the notices of the Corporation and 
the work done under them. Much of the work he characterised as 
unnecessary, and in several instances it was carried out in an ünproper 
manner by raising the repaired patches higher than the tram track, 
and higher than the adjoining macadam. He thought in some cases 
where repairs had been carried out the whole of the macadam should 
have been relaid. 

The Court at its rising stood adjonrned until yesterday May 2). 


COMPANIES’ MEETINGS AND REPORTS. 


INDO-EUROPEAN TELEGRAPH. 


Tne ordinary general meeting of the Indo-European Telegraph Co. 
was held on Monday at the Company's ottices, 18, Old Broad-street, 
Е.С. 

Mr. J. Heavens Tritton presided, and stated that the daily traffic 
carried during the period under review was the largest in the Com- 
pany’s history. The reduction of rates for Turkey by their route had 
enabled them to attract a satisfactory traffic. This had involved some 
rearrangement at their Odessa station, attended with a certain amount 


of additional expense, but he had no doubt that it would be to the 
advantage of the Company. The increase in volume of all classes of 
trafic had not been sutticient to compensate for the Joss of revenue 
resulting from the large reductions in traffic which had been in force 
all the year, but the returns for the first quarter of 1907 were 
favourable, and if the improvement was maintained they would hope 
to show better results next year. The earnings on message account 
last year were £124,477, showing a reduction of £5, 266 as compared with 
1905, and of £13.807 as compared with 1904. The revenue account 
showed a decrease in receipts of £5.151, and an increase of expenses 
amounting to£2 851. Thereduction in revenue was unfortunately accom- 
panied by a further depreciation in the Company's investments, a fall 
which merely reflected the condition of the money market, with the 
result that money which would have been u-ed lor the retirement fund 
and the equalisation of dividends fund had had to be used to write off 
depreciation, [t was proposed to pay the usual dividend of £14,875 
and bonus £17,000, which left £8.974 to carry forward to the credit 
of 1907, as against £16698 for the previous year, Accumulated 
liquid assets now stood in the balance-sheet at over £500,000. The 
Company had no risk or liabilities against which to create a larger 
reserve fund, the only provision necessary to be made in the event of 
liquidation of the Company being to the extent of the issued capital 
of £425 000 From tliis point of view. therefore, any further von- 
siderable additions to the reserve and. other funds of the Company 
would be simply to provide a premium over the par value of their 
shares, on the tinal liquidition of the Company, а provision which 
was not within the duties of the directors, Under the circumstances, 
therefore the directors recommend the distribution of, interest 
accrued on the investments, amounting to 153. per share. 

Sir Fu v Молу rr seconded the adoption of the report, which 
was carried unanimously. 


ASCOT DISTRICT GAS AND ELECTRICITY. 


An extraordinary general meeting of the Ascot District Gas and 
Electricity Co. was held on Wednesday for the purpose of authorising 
the directors t» raise alditional capital by the issue of £8,000 4 per 
cent. perpetual debenture steek and 1.000 7 per cent. ordinary shares 
of £10 cach 

Mr. 1 Махал, who presided, stated that the Company had 
obtained powers under the Ascot District Gas and Electricity Act, 
1906, to supply electricity in the Company's area of supply. The 
directors liad tor some considerable time had under consideration the 
question of the desirability of putting in force the powers with which 
they were entrusted. They liad culled in the services of an eminent 
firm of electrical engineers to advise them generally with regard 
to an electricity scheme. This firm had on several occasions visited 
the neighbourhood, had made several reports to the Board, and had 
given them very gool reasons why this scheme should be carried out. 
Since the last meeting of shareholders the directors had obtained 
tenders for all the plant and mains necessary. These tenders, which 
the directors proposed. to acerpt so soon as the necessary capital was 
issued, amounted in all to £14 589. With fees and contingencies, 
therefore, the capital likely to be required was £16,048. The Board 
did not propose to lay mains in the whole of the compulsory area at 
first, but to confine the operations of the Company to Sunninghill and 
Sunningdale, where there was likely to be the most immediate demand. 
The directors were asking for power to raise £18 000 capital, and 
£2,000 of this would be required to reinforce the gas capital, while the 
remainder would be required for the electrical undertaking. It was 
proposed to put out about one-half of this capital early in June and the 
remainder in October, or even later. The resolution was carried 
unanimously. 


DUDLEY TRAMWAYS. 


The twenty-fifth ordinary gencral meeting of the Dudley, Stour- 
bridge, and istrict Electric Traction Co. was held on the 25th ult. 
at Donington House, London. 

Mr. A. C. Mines (chairman), in moving the adoption of the annual 
report (Electrica! Engineer, April 25, said the receipts were very 
satisfactory. ‘The total receipts amounted to 546.282, This sum was 
£380 less than last vear, the falling off being caused to some extent 
by depression of trade in the district and the falling off in the Kinver 
tratie. The fares on some of the sections had also been very much 
reduced, and it was felt that the concessions in this direction had now 
reached the limit. On the other hand. it was satisfactory to find that 
the expenses, after charging all costs of repairs and maintenance and 
running, and the interest on the debentures and placing £500 to 
depreciation, showed a decrease of over £2,000 on the previous year, 
It was to be borne in mind, however, that during 1905 extensive 
renewals of permanent way and rolling-steck were carried out, an 
item of expense which was not repeated. in last year's accounts, 
Office and general expenses had been reduced by £300. The net 
result was that the directors were able to. recommend a dividend 
at the rate of 5 per cent. per annum—the same figure as 
the previous year—to transfer an additional sum of £1,500 com- 
pared with the previons year's amount) to the reserve and depreciation 
fund, and to carry forward double the sum of the preceding year. 
The Birmingham and Midlands Tramways Co. had extended for 12 
months from Dec. 31 last the date for the payment of the first instal. 
ment of £3,000 on the Kinver light railway, and had also deferred 
for the same period the pavment of interest on the balance of the 
purchase money now outstanding. Some further expenditure had 
taken place in connection with the Kinver light railway with the 
object of aflording better accommodation for the increasing trafic. 
Arrangements had been made for the erection at Tividale, outside 
Dudley, of car-sheds and workshops, where the bulk of the repairs 
could be carried out. Аз а result of this there would be economies in 
repairs, and the directors had already been able to transfer to this 
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depót the heavy repair work from Harts Hill, and to close the small 
depot at Dudley Station. The expenditure on capital account had 
increased by jnst under £2,700, principally due to improvements for 
the Kinver light railway. Referring to the dispute with the Dudley 
Corporation, he said the amount to be paid on account of the tram- 
ways by the Dudley Corporation to the Company was £32,957. If 
the appeal which was being made to the House of Lords were suc- 
cessful, the Company would get £32,576. It was expected that the 
appeal would come on in the autumn, and if it was dismissed the 
purchase money would be paid very shortly. 

The adoption of the report and the declaration of the dividend 
were iced to. 


CITY OF BIRMINGHAM TRAMWAYS. 


The ordinary general meeting was held on the 25th ult. in London, 
Mr. Emile Garcke, chairman of the Company, presiding. 

In moving the adoption of the report (Electrical Engineer, April 19), 
the CHAIRMAN stated that, owing to the elimination of the omnibus 
business from the profit and loss account in the past year as the 
result of the sale of that department to a separate company, both the 
receipts and expenses showed a diminution. The reserve fund now 
stood at £431,767, and was represented by deposits which they had 
made with trustees for the debenture holders to the extent of 
£187,134, and by investments amounting to £191,870, and they had 
£64,252 in cash and on deposit with the Birmingham Corporation. 
He referred to the important change which had taken place durin 
the year as regards the mileage worked by the Company, and state 
that they werestill working about 19 miles - partly under lease and partly 
owned by the Company. The lines left to them were very profit- 
able, and they would te in possession of thcm until 1911. In 
addition to the leased lines and those owned by the Company, 
they had various other properties. The Board Believed the assets 
would be more than ample to make up the capital which had 
heen expended after paying off the debentures and the preference 
shares, They had sold various properties during the year, which had 
produced £74,755. They had about £400,000 available for the repay- 
ment of the debentures and capital. They were unable to pay off the 
debentures until 1917 unless the Company wes wound up, when they 
would be paid otf at par. The directors had not yet been able to see 
their way through all the difficulties, and they asked the shareholders 
to leave the matter in abeyance until the directors had given the 
matter further consideration. 

Mr. J. A. CHRISTIE seconded the motion, which was agreed to. 


SWANSEA IMPROVEMENTS AND TRAMWAYS. 


The report of the Swansea Improvements and Tramways Co. for the 
half-year ended Dec. 31 last, to be presented to the meeting оп the 
6th inst., states that as regards the tramways undertaking the gross 
receipts amount to £25,076, being an increase of £1,897, and the 
сое to £19,227, an increase of £798. The expenses include 
debenture and other interest, and the amount payable to the Swansea 
Corporation in respect of the tramways and light railways leased from 
the Corporation. The profit on the half-year's working is £5,848, 
which, added to the balance of £2,700 brought forward, makes a total 
of £8,549 at credit of protit and loss account. The directors recom- 
mend that this sun be allocated as follows: to be placed to reserve 
and depreciation fund, £2,000 ; to dividend on 984 preference shares 
at the rate of 6 per cent. per annum £295, and on 4,016 preference 
shares at the rate of 5 per cent. per annum £1,004; to dividend on 
15,000 ordinary shares at the rate of 24 per cent. for the year, 25,250; 
leaving to be carried forward £2,000. А modification of the 
agreement with the British Electric Traction Co. with ‘regard 
to the lease of the Mumbles railway and pier undertaking 
has been arranged. Under the new arrangement the results 
of the working of the undertaking will be shown before pay- 
ment of any interest to the British Electric Traction Co., and 
they will be entitled to receive cumulative interest at the rate of 
6 per cent. per annum on the total sum provided by them for the 
purposes of the undertaking so far as the profits on working will 
permit. Any profits after payment of such interest will be divided 
equally between this Company and the British Electric Traction Co. 
The accounts are made up for the year ended Dec. 31, 1906, and it is 
proposed in future to submit the accounts yearly. The gross receipts 
for 1906 amount to £22,761, as compared with £20,750 for 1905, 
and the expenses, including а sum of £343, being the difference 
between the cost and the sale price of an old locomotive, to £22,147, 
as compared: with £20,960. The net profit amounts to £613, 
which is payable to the British Electric Traction Co. on account of 
interest on moneys provided by them. The net loss on the improve- 
ments undertaking for the half-year amounts to £213, atter allowing 
for £304 accrued interest on mortgages, which is added to the charge 
upon the assets. The liabilities specifically charged upon the assets 
of the undertaking which, with the exception of a few pieces of land, 
consist of the Palace Theatre, now amount to £13,660. 


CALCUTTA ELECTRIC SUPPLY. 


The report of the Calcutta Electric Supply Corporation for 1906, to 
be presented at the meeting on the Oth inst., states that 4,578,380 
units of electrical energy were sold during the year, an increase of 
29 per cent. over the sales for 1905, when 3,548,229 units were sold, 
an increase of 284 per cent. over the then preceding year. The gross 
revenue (£89,242) is nearly 25 per cent. higher than in the previous 
year, compared with an increase of 213 per cent. in 1905 over the 
receipts in 1904. The rate of progress has, therefore, been well main- 
tained, notwithstanding a reduction of price for current. The working 
costs (£59,065) show, however, an increase of дә per cent., compared 


with an increase of 23 per cent. last year. Capital expenditure at 
Dec. 31 last amounted to £544,353—an increase of £46,075 during 
the year, necessitated by the continued expansion of the Company's 
business. The presence of the item entitled“ Reserve fund account 
£84.592," in last year's balance-sheet, has given rise to some misunder- 
standing. the impression conveyed being that this account representa 
surplus profits set apart from past earnings to form a reserve fund, whereas 
it is made up of the premiums subscribed by the members on the 
several issues of shares made by the Company from time to time, 
and might properly be described as capital subscribed without 
participation in the dividends. The directors have now shown this 
item under the heading ‘‘ Share premiums." Exceptional difficulties 
have again been experienced with the feeders, and it is evident that 
a considerable proportion of the underground cables will have to be 
relaid. The whole of the repairs and renewals during last year 
(£8,882) have. in accordance with the Government form of accounts, 
been charged against revenue instead of coming out of the renewala 
fund, as in former years. The balance of depreciation and renewals 
account at Dec. 31, 1906, amounted to £33,247, and the directors 
propose to further strengthen this provision by adding to the account 
out of the profits the sum of £12,000. The net profits for the year 
amount to £50,176, to which has to be added the balance brought 
forward from last year, £4,558, and after deductiug the interim 
dividend paid in November, 1906, and other items set out in the net 
revenue account, there remains an available balance of £39,486. The 
directors recommend, as stated above, that a sum of £12,000 be placed 
out of profits to tho credit of the depreciation and renewals account, 
and that a final dividend at the rate of 104 per cent. for the half. 
year be declared and paid on the paid-up share capital, making with 
the interim dividend 55 per cent. for the year, the balance, 25,206, 
being carried forward. 


READING ELECTRIC SUPPLY. 


The report of the Reading Electric Supply Co. for 1906 states that 
expenditure on capital account amounted on Dec. 31, 1906, to £159,109. 
The issued eapital of the Company on Dec. 51, 1906, was £144,000, 
all of which is paid up. The total revenue for the year was £14,529, 
and the expenditure connected with the generation and distribution of 
electricity, management expenses, and the sum of £2,200 written otf 
to depreciation account, amounted to £9,401, leaving a profit balance 
on tne years working of £5,127, which is carried to credit of net 
revenue account. The sum of £5,965 is available, and the directors 
recommend that the same shall be appropriated as follows: in payment 
of a dividend at the rate of 4 per cent. per annum, free of income tax, 
on the amount called and paid up on the ordinary shares for the year, 
leaving to be carried forward £429. The reduction of the charge for 
electrical energy, which came into operation at the beginning of the 
year 1906, represents a concession to the consumers of over £2,500, 
and accounts for the decrease in revenue. The directors are satisfied 
that the step taken was a proper one. This concession has been 
appreciated by the consumers, and although it has caused a drop in 
the dividend, it cannot, in the opinion of the directors, fail to have a 
good effect upon the development of the business. During the year 
there was а net increase of lamp connections of the equivalent of 
7,687 8-c.p. lamps, bringing up the total connections to the end of the 
year to tho equivalent of 99,033 8-c.p. lamps, including the equivalent 
of 1,299 h.p. of electric motors. 


WEMYSS TRAMWAYS. 


The annual report for the year ended Dec. 31 states that on Aug. 25 
the line was opened, and, while the novelty doubtless swelled the 
early receipts, there ensued what the directors fairly claim the worst 
months of the year. Despite this, the engineer's estimate of £355 per 
day is exceeded by £4. The total receipts are, after repaying Kirk: 
caldy Corporation £470 for fares collected on their system, £4,259. 
14s. 3d. Many items of extraordinary expenditure are paid out of the 
revenue, all inevitable from a newly established concern, but a net 
profit of £663. 11s. 6d. is shown. It is proposed to carry this forward, 
and the directors hope to be able to pay the preference share dividend, 
which is cumulative, as from May 15, 1906, before another general 
meeting. In terms of the agreement £50,000 was paid for the cou- 
struction and equipment of the tramways; it cost £5,000 to obtain 
the special Act, but of the 9,000 6 per cent. cumulative preference 
shares of £5 only 6,000 were issued, and applications for further 
shares have been refused. Four new cars and two luggage vans are to 
be placed on the rails shortly, while & favourable agreement was 
entered into with the Wemyss Coal Co., the latter workmen's cars 
being available for other traffie when not required by the coal 
company. 


NATIONAL ELECTRIC CONSTRUCTION. 


The report of the National Electric Construction Co. for 1906, to be 
submitted to the meeting on the 6th inst., states that the gross protit 
for the year is £41,714, and deducting therefrom expenses of adminis 
tration, ctc., there remains a balance of £30,034. o this has to be 
added £1,271, the balance carried forward at Dec. 31, 1905, making a 
total of £31,306. The directors recommend that this amount be dealt 
with as follows: reserve account, £5,000; reserve against capital 
charges on town lighting installations, £1,000; reserve to cover 
doubtful debts, £1,000; depreciation on free-wired installations, 
£4,000 ; furniture, fixtures, plant, and tools, £288; dividend of 
10 per cent., £17,000; extra remuneration to directors (payable in 
accordance with article 76), £674 ; leaving to carry forward, £2,343. 
The progress of the undertakings in which the Company is financially 
interested is satisfactory, At Musselburgh, notwithstanding the 
inclement weather experienced during. 1900, the tratlic receipts froma 
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the tramways were very good, and the lighting undertaking also did 
well. It is expected that the construction of the extension of the tram- 
ways to Port Seton will be commeuced this year. Portions of the 
tramways at Mexborough and Swinton and Torquay have been opened, 
and the tratfic receipts, so far, have been encouraging. Both under- 
takings should be wholly completed in the course of the next two 
months. The progress of the Bo'ness and Carnarvon electric light 
undertakings has been maintained. During the yar a contract for 
the construction and equipment of tramways in the Rhondda Valley 
was secured, and the work is well iu hand. The following tramway 
concessions have been obtained: West Yorkshireiconnecting Hudders- 
field with Halifax); Folkestone, Sandgate, and Hythe; City of 
Oxford. The directors consider that these concessions should 1 in 
considerable profit to the Company. During the year 51,729 ordinary 
shares of £l each were allotted, making the total issued capital 
£170,000, and an official quotation on the London Stock Exchange 
was obtained for the shares of the Company. 
association limit the directors' borrowing powers to one-half of the 
subscribed capital of the Company, the shareholders are asked to pass 
the necessary resclution to extend these powers and thus enable the 
directors to cope with the development of the business. The directors 


have arranged for an issue of £75,000 in 5 per cent. debentures of 
£100 each, and the shareholders will be given an opportunity of 


subscribing for these at £98. 


BRITISH ALUMINIUM. 


The accounts of the British Aluminium Co. for 1906 show: profit 
transferred to appropriation account £155,023; balance brought 
forward, £3,880; available sum, £158,903. The following deduc- 
tions are made: depreciation, £20,000; expenses of issue of new 
share capital and debentures written off, £19,772 ; applied in reduc- 
tion of poodwill account, £7,828; debenture stock interest and 
debenture interest, £29,528. After providing for the preference divi- 
dends, interest on funding certificates and conversion shares, the 
directors recommend a dividend of 7 per cent. on the ordinary shares 
for the year 1906, leaving £49 082, out of which 3,455 funding 
certificates have been cancelling at cost, absorbing £14,534. "There 
then remains to carry forward £34,548. The items of £19,772 and 
£7,828 above mentioned, have been utilised in purchasing and cancel- 
ling £28,800 of the Company’s 5 per cent. debenture stock. 


AUCKLAND ELECTRIC TRAMWAYS. 


The report of the Auckland Electric Tramways Co. for 1906, to be 
presented to the meeting on the 7th inst., states that the total revenue 
for the vear amounted to £132,564, as compared with £122,995 for 
the previous year, The traffic receipts, which amounted to £130,336, 
show an increase of £8,457. After deducting all expenses chargeable 
to revenue, including £14,255 for interest on the debenture stock, and 
providing for the rental and percentage of profits payable to the 
Auckland City Council amounting to £3,246, and after setting aside 
£10,000 to meet depreciation, there remains a surplus of £33,583, 
making, with the £3 018 brought forward from the previous account, 
an available balance of £36,601. The directors propose to set 
aside to reserve fund for general purposes £12,500, to pay a 
dividend at the rate of 7 per cent. per annum, leaving to be carried 
forward £3,101. The directors propose that the account hitherto 
styled reserve and depreciation account shall in future be entitled 
depreciation account, and that the account shall be used exclu- 
sively for the purpose of providing for renewals and deprecia- 
tion, An arrangement has been made with tle Auckland City 
Council whereby the watering of the streets on which tramways are 
laid in the city and in certain of the suburban districts will be under- 
taken by the Company. Steps are being taken to obtain the most 
etficient water sprinklers for the purpose, and it is hoped that they 
will be available in Auckland in time for the next summer season. 
Ditferences having arisen between the Auckland City Council and the 
Company with regard to the system formerly adopted to arrive at the 
profits earned within the city, upon which the Auckland City Council 
is entitled to a percentage, a new method has been suggested by the 
Company, whieh it is believed will meet the City Council's views. To 
meet increasing traflics five additional cars have been added during the 
year; these will during the present year be increased by a further 12 
cars, making the total rolling-stock 72. The Board have decided to 
take in hand the construction of the extension of about three miles 
in the Mount Eden-road district, referred to in the last report, imme- 
diately tlie necessary powers are obtained. То cope with the demand 
to be created by the above extensions and to meet the increased tratlic, 
further plant capable of an output of 600 kw. will be installed during 
the year. Mr. P. M. Hansen having resigned his position as managing 
director, the Board have appointed Mr. J. J. Walklate general manager 
and engineer of the Company. Mr. Walklate, who has previously 
filled a similar position in the service of the Potteries Electric Traction 
Co., will take up his duties in Auckland about the middle of May, and 
Mr. Hansen has consented to act as managing director until his 
arrival. Consequent upon Mr. Hansen's resignation he retires by 
rotation from his directorship of the Company. The Board propose 
that the vacancy caused by Mr. Hansens retirement shall not be 
filled up, and that for the present the Board shall consist of three 
members. 


EASTERN TELEGRAPH. 


The accounts of the Eastern Telegraph Co. for the nine months 
ended Dec. 31, 1906, show that, after making a contribution to the 
eneral reserve fund, payment of interest on the 4 per cent. mortgage 
cbenture stock, dividend on the Фу per cent. preference stock, and 
two interim dividends of £1. бв. per cent. each on the ordinary stock to 
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Sept. 30, 1906, there is a balance available out of which the directors 
recommend a tinal dividend of £1. 5s. per cent. and a bonus of 2 per 
cent.. both free of income tax, making 53 рег cent. on the ordinary 
stock for the nine months to Dec. 31, 1906. 


NEW COMPANIES REGISTERED. 


Lake Engineering Co.—Registered April 16. Capital, £200 in 
£1 shares. Objects: to establish business as engineers, designers, 
shipbuilders, etc. No initial public issue. Ottices: Room 62, Carlton 
House, 11D, Regent-street, London. 

Simms Magneto Co. Limited.—Registered April 19. Capital, 
£100 in £1 shares. Objects: to carry on the business of manu. 
facturers and proprietors of and dealers in magmetos, magneto parts 
and accessories, motors, motor and other carriages, cycles and other 
vehicles, jobmasters. carriers, electricians, suppliers of electricity, etc. 
No initial public issue. 

Beaufort Borneo Rubber Co.—Keyistered April 22. Capital, 
£100,000 in £1 shares (75,000 guaranteed), Objects: to acquire 
certain lands, rights, and interests in British North Borneo, to adopt 
an agreement with the British North Borneo Co., and to carry on 
the business of planters, preparers, importers, and exporters of and 
dealers in rubber and other produce, etc. Registered office: 37, 
Threadneedle-street, E.C. 


Liens Registered. 


New Einaaleigh Copper Mines, Limited, London, E.C.— Par- 
ticulars required by Sub-Section 4, Section 14, of the Companies' Act, 
1900, registered April 11, relating to £32,000 6 per cent. first mort- 
gage debentures. No trustees. Charged on the undertaking, uncalled 
capital, and the other assets, including certain copper mines situated 
in the county of Gilbert, North (Jucensland, Australia. 

Longford Wire Co., Limited, Warrington.—A memorandum of 
satisfaction in full of a trust decd, dated April 28, 1904, to secure 
£20,000 second debentures, and of the £7,850 debentures issued at 
various dates thereunder, has been filed. An issue on April 15 of 
£900 5 per cent. debentures, part of a series created March 25, 1907, 
to secure £45.000, has also been registered. — Property charged : 
Longford Wireworks and freehold and leasehold lands and heredita- 
ments at Longford, Warrington, and the company's undertaking and 
general assets, present and future. Trustees: W. Richardson, 
Warrington, and H. Hatton, Warrington. Previously issued of same 
series, £27,300. 

London United Tramways, Limited.—An acknowledgment of 
indebtedness, dated April 8, 1907, creating £318,930 further mortgage 
debenture stock (making, with £1,331,000 already created, a total of 
£1,649,930), supplemental to a trust deed, dated Feb. 26, 1902, and 
to three acknowledgments of indebtedness, one dated July 28, 1903, 
aud two dated June 13, 1905, securing such previous issues, has been 
registered. Property charged: certain freehold properties, consisting 
of land at Turnham Green, with the power station, car sheds, stables, 
tramway lines, and erections forming the company's Chiswick powere 
station and depót ; land at Acton and Richinond, with car sheds and 
erections thereon, forming the company's Acton and Richmond depots ; 
land at Hanwell and Hounslow, with buildings thereon forming the 
company's Hanwell and Hounslow sub-stations ; and the company's 
undertaking and property, present and future, including uncalled 
capital. Trustees: Right Hon. Lord Revelstoke and Sir George 
White, Bart. 


PERSONAL. 


Mr. W. H. Ellis has been appointed assistant mains superintendent 
to the Chester Corporation electricity undertaking. 

Mr. H. E. Yerbury, M.I.Mech.E., chief electrical engineer of the 
Sheffield Corporation tramways, has been elected vice-president of the 
Yorkshire Section of the Institution of Electrical Engineers. 

The Gencral Purposes Committee of the Darlington Corporation 
have decided to recommend an increase in the salary of Mr. Lunn, 
borough electrical enginecr, by £50 a year, and by a further £50 on 
April 1 next. 

The Tramways Committee have recommended to the Bury Town 
Council that the salary of the tramways manager (Mr. W. Clough) be 
increased from £250 to £300, and rising to a maximum of £400 by 
increments of £50 each two years. 

Mr. А. C. Kelly, A.M.I.C.E., who was for several years on the staff 
of the locomotive department of the Great Eastern Railway, has 
recently been appointed traction engineer to the British Westinghouse 
Electric and Manufacturing Co., with headquarters at Manchester. 

The statt of the Halifax Corporation electricity works presented w 
roll-top desk to Mr. Priestley, the deputy electrical engineer, who has 
resigned in order to take up the position of chief engineer and tram- 
ways manager to the Mexborough and Swinton Tramways Co. Mr. 
E. G. Love has been recommended for the vacancy at Halifax. 

In order to meet the business demands of Edinburgh and district, 
Messrs. Anderson and Munro are increasing and rearranging their 
office staff there. They are bringing Mr. Donald Smeaton Munro, 
A. M. I. E. E., from the head office of the firm in Glasgow to take full 
charge of their electric business in the East. 

Messrs. Newtons, Limited, of Taunton, have appointed Messrs, 
Berry, Skinner, and Co., of 16, Oozells-street, Birmingham, sole agents 
in the Midland Counties for the sale of their continuous-current 
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dynamos and motors. Messrs. к Skinner, and Co. have a large 
number of Newton motors in stock at their Birmingham address, 
wound for various standard voltages. 


Mr. C. Barber, traffic manager of the Bournemouth Corporation 
tramways, was last week presented with a handsome massive marble 
clock, with two ornaments to match, a large silver tca tray, with 
silver teapot, sugar bowl, and milk jug, and a large oak-framed photo- 
graph of the inspectors, drivers, and conductors in the service of the 
Corporation, on the occasion of his forthcoming marriage. 

Presentations were made at the burgh of Partick electricity works on 
Saturday, April 27, to Mr. H. B. Maxwell (burgh electrical engineer) 
and Mrs. Maxwell on the occasion of their leaving Partick to go to 
South Africa. Mrs. Maxwell was presented with a gold pendant set 
with pearls and chain, and Mr. Maxwell with a teak wood camera in 
case, suitably inscribed. The presentations were made by Mr. Andrew 
Bennet (chief clerk). 

Mr. W. Bates, the late borough electrical engineer, Birkenhead, who 
recently left the municipal service to take up an important position 
with Messrs. R. and J. H. Rea, Liverpool, was on Friday last pre- 
sented with a handsome silver salver by his late colleagues, the chief 
officials of the various municipal departments Mr. C. E. Brownridge, 
the borough surveyor, who presided, expressed the regret of the 
officials at Mr. Bates's departure, and said he had endeared himself to 
them, not only by reason of his genial disposition, but by the manner 
in which he had discharged his duties. For those reasons they con- 
sidered they ought not to allow him to depart without some slight 
token of their goodwill. Mr. A. Gill, the town clerk, in making the 
presentation, said that Mr. Bates had their sincere and hearty wishes 
lor his future career. In addition to this presentation from the chief 
officials of the Corporation, Mr. Bates was also presented by his staff 
at the generating station with an ivory rule and a micrometer on his 
leaving. 

We ацпоппсе with regret the death of Brigadier-General Eugene 
Griffin, first vice-president and general sales manager of the General 
Electric Co., who died very suddenly of apoplexy at Schenectady, 
N.Y., on the evening of April 10. With his wife and daughter he 
had come to Schenectady to witness an amateur play given by a local 
club, of which his son, Hancock Griftin, was a leading member. 
Following the performance, while at an informal supper with a few 
friends, the general collapsed, expiring about an hour later. This 
sudden death of General Griffin removes from the electrical world, 
as well as from military and social circles, a man of broad 
and keen intellectual interests. Trained as a military engi- 
neer at West Point, and serving as such with honour, he 
entered the business world as second vice-president of the 
Thomson-Houston Co. Upon the consolidation of this company 
with the Edison Electric Co. (forming the General Electric Co.), 
General Eugene Griffin became the first vice-president of the General 
Electric Co., holding this office until his death. He was also a 
director of the British Thomson-Houston Co. and the Compagnie 
Francaise pour l'exploitation des Procédés Thomson-Houston, Paris. 

At the ordinary mecting of the Institution of Civil Engineers on 
April 23 the council reported that they had recently transferred to 
the class of members Messrs. W. Corin, W. L. Douglass, J. May, and 
N. W. Stacpoole. It was also reported that five candidates had been 
admitted as students—viz.: H. C. Bender, London; J. H. Gardner, 
B.Se.(Glas.), Glasgow; C. Thomas  B.Se.(Durham), London; 8. 
Upton, Port Sudan: J. D. Whittall, B. Sc. (Manchester), London. 
The following candidates had been elected: Members—R. H. Haynes, 
Newport, Mon., and H. A. Ruck-Keene, London. Associate members— 
T. P. W. Barty, B.Sc.(Edin.), Dunblane ; A. Carmichael, Stud. I. C. E., 
London; М. F. Cochrane, Stud.I.C. E., Ottawa; A. W. Duncanson, 
B. Sc. (Victoria), B. Eng. (Liverpool), Stud. I. C. E., Liverpool; S. P. 


Flowerdew, Stud. I. C. E., Scole, Norfolk; R. S. G. Fowler, 
B. A., B. A. I. (Dubl.), Stud. I. C. E., Onich, Inverness-shire; V. 
Gordon, Stud. I. C. E., London; P. R. Hewlett. Stud. I. C. E., 


Lucknow; R. C. Inglis, jun., B. Se. (Edin.), Berwick-on-Tweed; 
К. E. Michael, Stud. I. C. E., Limerick; W. A. Moyers, B. A., 
B. A. I. (Dubl.). Terenure, co. Dublin; J. B. Peat, Redear; B. D. 
Richards, B. Sc. Engincering) (Lond.), Stud. I. C. E., Bombay; H. L. 
Sikes, B. A., B. E. (Royal), Stud. I. C. E., London; J. H. б. Taylor, 
Stud.1.C.E., London; G. W. Tripp, Stud. I. C. E., London. Asso- 
ciates—M. Ferguson, Melbourne; J. Roskill, K.C., M.A.(Oxon), 
B. Sc. (Mancliester), London. 


OPENINGS FOR CONTRACTORS. 


CorNE—Engine and dynamo and boiler, ete., for Corporation 


Стево LY WORKS eser ien tdeo ⅛ y be ЕАН 54.000 
Livro. — Corporation electricity undertaxk ing 17,000 
Enrrn 2 Central-station extension 3,000 
(rriMsny—-Plant for Corporation electricity works. 5,500 
AtNwickK—lInfirmary to be erected by the Northumberland 

County- COMUNE ũ᷑ é]b⁶ de Bei quy cunt ылады 6,200 
CHATTERIs— Enlargement of St. Peter's Parish Church ...... 10,000 
NEwronT— Extensions at Corporation electricity works ...... 20,000 
KDINBURGH—Are and incandescent electric lamps for Scottish 

National Exhibition (1908)........ cese .. — 
PLvwovrH-—Carnepio library n . ãẽ 3 — 
BoLivrA—Openings for motor services —-— - — 
WII SAM. Corporation electricity extensions . 700 
Care Tow FJ Electric lighting of railway systems by Cape 

Government . eae — 8 OS vp ЛЛК E EE . 60,000 


THE ELECTRICAL ENGINEER, MAY 8, 1907 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Pontevedra.—The Municipality invite offers for the electric lighting 
of the town. Offers by May 8. 

Vich.—The Municipality invite tenders for the electric lighting of 
the town for 10 years. Tenders by May 9. 

St. Panoras.—Tlic Corporation invite tenders for the annual 
supply of arc lamp carbons. Tenders by May 15. 


Roohdale.—The Corporation invite tenders for the annual supply 
of stores for the tramways department. Tenders by May 7. 


Warrington.—The Corporation invite tenders for six tramway 
covers for the electricity and tramways department. Tenders by 
May 7. 

Pembroke (co. Dublin).—The Urban 
tenders for the supply and erection of plaut. 
May 4. 

Huddersfield.—The Corporation invite tenders tor the supply of an 
electrically-driven crane. Particulars from the Borough Enginecr. 
Tenders by May 8. 

Bristol —The Electricity Committee invite tenders for alternating- 
current and direct-current flame are lamps. Tenders by May 20. Sec 
advertisement in last issue. 

Colne.—The Borough Council invite tenders for the supply of 
coupled engine and dynamo and Lancashire boiler tor the electricity 
works. Tenders by May 13. 

Turkey.—The Public Works Department at Constantinople invite 
tenders for the construction of a central electric lighting station at 
Salonica, Tenders by May 8. 

Aston Manor.—The Corporation invite tenders for the supply and 
laying of high and low tension cables for the urban district of 
Erdington. Tenders by May 11. 

Kirkoaldy.—The Corporation invite tenders for the supply and 
erection of one boiler feed pump of 3,000 gallons per hour capacity. 
Tenders to the Town Clerk by May 4. 

Madrid. —Tenders are invited for 20,000 zinc cylinders for Callaux 
batteries. Particulars from the Post and Telegraph Department, 
10, ‹ arratas, Madrid. Tenders by May 17. 


Barnes (Surrey). —Tle Urban District Council invite tenders for 
the supply of steam-piping, ete.. for the electricity works. Particulars 
from the Electrical Engineer. Tenders by May 14. 


Islington.— The Lighting Committee invite tenders for the supply 
and ercction of a fan 12ft. in diameter, aud a single-phase alternat- 
ing-current motor for driving the same. Tenders by May 8. 


Lanark.— The County Council invite tenders for motor-generator, 
switchgear, and batteries for the Cambuslang electricity works. Par- 
ticulars from the County Clerk, Hamilton. Tenders by May 22. 


Croydon. Тһе Corporation invite tenders for boiler feed piping and 
new fluc and economiser setting for the electric light station.  Par- 
ticulars from the Borough Electrical Engineer. Tenders by May 6. 


London.-—The London County Council invite tenders for the supply, 
delivery, and erection of six fuel economisers at Greenwich electric 
tramway station. Tenders by May 7. See advertisement in last issue. 


London.- The London County Council invite tenders for the supply, 
delivery, and erection of high and low tension switchgear for eight 
tramway sul-stations. Tenders by June 11. See advertisement iu 
last issue. 


Hobart (Tasmania) —The Postmaster-General invites tenders for 
the supply of common battery telephone material. Particulars from 
any Federal General Post Oflice. Tenders to the General Post Office, 
Hobart, by June 17. 

London.—The London County Council invite tenders for the instal- 
lation of electric lights, bells ad fittings, and wiring for a motor at the 
Westminster Technical Institute, Vincent-square, London. 
by May 14. See advertisement. 


Wanganui (New Zealand).—The Municipality invites tenders for 
the construction and working of electric tramways. including the 
provision of plant, machinery, cars. and apparatus. Particulars from 
the Town Clerk. Tenders by June 1. 


Copenhagen.—The Corporation Electricity Department invite 
tenders for four water-tube boilers with superheaters and mechanical 
stokers. Specification, 30 kroner. Particulars from the Elektrisk 
Station, Gothersgade 30, Copenhagen. Tenders by May 21. 


Gravesend.—The Electricity Committee invite tenders for cable 
and street works, storage battery, balancer and boosters, and switch- 
board tor Northtleet extensions. Particulars from the Borough Elec- 
trical Engineer. Tenders by May 10. бее advertisement in last issue. 


East Ham.—The Town Council invite tenders for the wiring and 
fittings for the new central Carnegie library buildings. Full particulars 
from the electrical engineer. Mr. W. C. Ullmann, N. I. M. E. Tenders 
to the Chairman of the Works Committee, Town Tall, by noon on 
May 7. 

Goole.— lie Council invite competitive schemes for the ereetion of 
an electricity station. plant, and the necessary distributing mains to 
supply electricity within the compulsory area of supply. Schemes must 
be sent in by May 51 to Mr. J. W. Johnson, clerk to the Council. See 
advertisement, 

Callan (Ireland). —The Callan Town Commissioners require esti- 
mates of probable cost for the erection of plant for the electric lighting 
of the town. Applications and terms fov same will he received hy Mr. 
Michael Kerwick, town clerk, and laid before the Commissioners at. 
their meeting on June 3, 


District Council invite 
Tenders to the Clerk by 


Tenders 
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Ecoles (Lanos.).—Tenders are invited for cutting cable trenches 
and laying cables at any point within the borough as required, for the 
Electricity Committee, Specification and further particulars may be 
obtained from Mr. H. W. Angus, borough electrical engineer, Corpora- 
tion Electricity Works, Cawdor-street, Patricroft. Tenders by 10 a.m. 
on Mav 6. 

Strotford (Manchester).— The Electricity Committee of the Urban 
О мге Council invite tenders for the following work in connection 
with their electrical undertaking : (Contract No. 24) condensing plant 
aud accessories ; (25) switchboard, instruments, and electrical connec- 
tions for 500-kw. generator, Tenders to the Chairman of the Electricity 
Corimiittee, Council Offices, Old Tratford, by May 10. 

Walthamstow.—The Urban District Council invite tenders for 
the following stores: Electricity Department—cables and jointing 
materials : аге lamp carbons ; lubricating oils and grease ; lamps; iron- 
mongery and tools; electrical fittings and accessories; engine-rooni 
stores. Tramways Departn-ent—ypaints, varnishes, and brushes ; car 
à :eessories, including steel tyres: castings. Tenders by May 3. 


Luton. —Tlie Town Council invite tenders for the supply, delivery, 
and fixing of the following plant at their electricity works, St. Mary’s- 
road, Luton: (Section A) boiler, superheater, ete.; (B) mechanical 
stoukers ; (С) 500-kw. steam-driven generator ; (D) condensing plant; 
(E) motor-driven feed pump; (F) pipework ; (С) coal bunkers, elevators, 
and conveyor, Tenders to the Borough Electrical Engineer by noon 
on May 10. 

Antwerp.—The Commercial Intelligence Branch of the Board of 
Trude are notitied by his Majesty's Consul-General at Antwerp that 
the Municipal Authorities of that city invite tenders for supply of 
electric lift and crane appliances. The specification may be obtained 
from the Hotel de Ville at Antwerp. Tenders to M. le Bourgmestre 
de la Ville, at the Hotel de Ville, D, May 6. A deposit of 3,000fr. 
(about £120) will be required to qualify any tender. A copy of specifi- 
cation may be seen at the Commercial Intelligence Branch, Bomd of 
Trade, 73, Basinghall-street, E.C. 

Queensland.— Tenders are invited for the supply and delivery of 
the following post and telegraph stores: 2 tons bolts and nuts ; 500 
wrought-iron brackets; 10,000 Acme insulators; 500 leading-in 
insulator screws : 3.000 Acme spindles. jin.; 4.000 Acme spindles. ŝin.: 
500 No. 1 galvanised carriers ; 20 miles insulated wire ; 5 miles lead- 
covered wire; 15 tons 200lb. galvanised iron wire: 10 miles fancy- 
covered wire: 144 pints bakers’ fluid: 500 porcelain tubes; 10cwt. 
sheet copper ; 12 gross connecting screws ; 5 tons sulphate of magnesia ; 
3,000 No. 2 Leclanché zines ; 500 No. 1 Leclanché zines ; 1 000 No. 2 
carporous pots: 500 No. 1 carporous pots; 1 ton salammoniac ; 144 
two-way switches ; 2.000 Ericsson fuse tubes: 60 Delville microphones 
and fittings; 10 gross No. 2 brass terminals; 10 gross No. 3 brass 
terminals. Forms and specifications may be obtained at the ottices 
of the Comptrollers of Stores at Brisbane, Sydney, Melbourne, and 
Adelaide. Tenders to the office of the Deputy Postmaster-General, 
Brisbane, by June 24. 


RESULTS OF TENDERS. 


Oxford.—Messrs. Bruce Peebles and Co. have secured an order for 
a further motor converter from the Oxford Electric Co. 

Stockport. —A repeat order for a 500-kw. set has been placed with 
the Lancashire Dynamo and Motor Co. for the Corporation tramways. 

Manchester. —A repeat order has been placed with the Lancashire 
Dynamo and Motor Co. for 160-kw. feeder booster driven by three- 
phase 6,000-volt motor. 

Johannesburg Tramways.—An order has been placed with the 
Lancashire Dynamo and Motor Co. for a 500-kw. generator for direct- 
coupling to Belliss engine. 

South Austra)ia.—The Postinaster-General has accepted the tender 
of J. Slater and Co. for the supply of 1,000 Meidinger line cells, cups, 
and inverts at 1s. Sid. per set. 

Croydon.—Tlie Town Council have accepted the tender of Reynolds 
and Co., Londen, at £717. 14s. 7d., for the supply of tramway uniform 
clothing for a period of three years. 

Cardiff.—The Electric Lighting and Tramways Committee have 
accepted the tender of the Lalimeyer Electrical Co., at £668. 15s.. for 
the switehboard required in connection with the new motor-generator 
at the docks sub-station. 

Loughborough.--Tne (Gas and Electricity Committee have accepted 
the tender of W. Corah and Son, Loughborough, at £96. for the con- 
struction of a concrete retaining wall to the electricity station site, and 
erection thereon of wrought-iron fencing, ete. 

New South Wales.—The Postmaster-General has accepted the 
tender of the British Insulated and Helsby Cables, of 493-495, Collins- 
strect, Melbourne, for the supply and delivery of 75 tons hard-drawn 
copper wire, 200lb. per mile, at £131. 3s. per ton. 

Stretford (Manohester). - The Electricity Committee of the Urban 
District Council have accepted the tender of the General Electric Co., 
Witton, Birmingham, for a 500-kw. steam-driven generator in con- 
nection with their electrical undertaking, at £2.908. 

Stepney.—The Electric Lighting Committee have recommended 
that the tender of Babcock and Wilcox, at £4.240, for the provision of 
two boilers, be accepted ; and that two additional stokers he purchased 
from the Underfecd Stoker Co. for the sum of £433. 6s. 8d. 

Water-Chute Chains. Th Chain-Belt Engineering Co.. Derby, 
are making the special water-chute chains for the Dublin International 
Exhibition and the White City, Manchester. They have also just 
completed a new chute chain for Earl's Court Exhibition. London. 

Camberwell.—The Lighting Committee have recommended the 
acceptance of the tender of the Electrical Enginecring and Maintenance 
Co. for the maintenance of private telephones and electric bells at the 
Town Hall, Peckham-road, and Grove-vale depot. at £2 per annum, 
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India Office.—A repeat order has been placed with the Lancashire 
Dynamo and Motor Co.. for the remainder of the electrical equipment 
of the North-Western Railway loco. shops, Lahore. This order 
includes two 250-kw. Howden-Lancashire sets and a large number of 
motors, mostly of the variable-speed tv pe. 

Marple.—The British Westinghouse Electric and Manufacturing 
Co., Tratl та Park. Manchester, have received an order for their new 
type six-cylinder vertical tandem gis-engine for operating the Hollins 
Mill Co.'s mill at Marple. This will be a duplicate of four now being 
delivered to the Castner- Kellner Alkali Co. at Runcorn, 

Bray (Ireland). —Tho Urban District Council have accepted the 
following tenders for supplies required at their electric light works for 
12 months from April 1, 1907: Slean Electric Co., London, carbons ; 
Cryseleo, Limited, Bedford. incandescent lamps; Edison and Swan. 
Dublin, sundries; Wakefield and Co., London, engine oil; Vacuum 
Oil Co., London. cylinder oil. 

LivorpooL—-The Tramways Committee have recommended that the 
tender of the British Insulated and Helsby Cables, Prescot, for the 
manufacture, delivery, and adjustment of 700 ticket-punches, with 
the option to the Corporation to order not exeerding 700 additional 
punches, be accepted ; and that the tender of Hebbert and Co., 35 and 
57. Bethnal Green road. London, E.C., for making up 1,500 pairs of 
tramway drivers’ and conductors’ winter trousers, be also accepted, 

Islington.—The Lighting Committee recommend the Council's 
acceptance of the following tenders fur the supply of coal: Phillips 
and Co., 2,500 tons Mapperley small nuts, 128. 114. per ton in Council 
wagons, 13s. 9d. in contractors’ wagons: 2.500 tons Ainsley Hall 
peas, 118. 3d., 12s. 1d.; 7,500 tons Riddings slack, 118. 3d., 12s. 1d. 
Charrington, Sells, Dale, and Co., 6.000 tons bright screened. nuts 
from Mapperley, 128. Ad., 15s. 14. The same conunittee recommend 
that the tender of Ferrauti Limited, Holiinwood Lancashire, for the 
supply of transformers to March 31, 1908, be accepted. 

London County CounciL—T!e following tenders have been 
received for the supply and delivery of (1) track rails and fastenings, 
etc., and (2) slot mils and conductor tee rails, ete., to be used for the 
construction or reconstruction for electric traction of further portions 


of the tramways : 
Track rails, ete. 


Bolckow, Vaughan, and Co., London.... £16,173 17 6 
W. Scott, Limited, Leeds e 16.570 0 0 
Barrow Hiematite Steel Co., London ........... 16,751 17 6 
Lorain Steel Co., London and U.S.A. ..................... 17056 10 0 
P. and W. MacLellan, Glasgow .............................. 18.140 18 9 
Steel, Peech, and Tozer, near Sheffield 18,215 2 6 


Chief engineer's estimate, £16,194. 173. 6d. 
Slot rails and conductor rails. 


Р. апа W. MacLellan .......................................... 536710 0 
Frodingham Iron and Steel Co., near Doncaster“ ...... 5804 10 0 
МВС ЛОИ е оао mee nee nU EVE 6.257 10 0 
Bolekow, Vaughan. and C(oꝛꝛꝛ е 6.972 10 0 
Steel, Peech, and To zer а. 6,985 12 6 


* Recommended for acceptance. 
London County Counoil.—The following tenders have been 
received for installing electric lighting, bells, telephones, and fittings. 
and wiring for motors at the London Day Training College. Holborn : 


S. G. Cozens, 63, Queen Vietoria-streett h £1.154 0 0 
Reliance Electrical Co., 4, Duke-street, Strand............ 1.168 2 0 
Lea and Warren, 7, Victoria-street ......... _............... 1,528 0 0 
Aberdeen Electrical Engineering Co., 17, Belmont- 

street, e uve а x RAM е ED. 1353 0 O 
W. Barton and Sons, 11, Forrist.10ad, Edinburgh ...... 1375 8 0 
W. J. Fryer and Co., Harrow-road ...................... s. 1.397 0 0 
Higgins and Griflitlis, 4, Albany-street .................. 1419 0 O 
T. Potter and Sons, 47, Victoria-street ...... ...... ..... 1432 0 0 
A. W. Penrose and Co., 109, Furringdon-road ..,......... 1,440 0 0 
Seth Bros., 304, Uxbridge- ron 1.462 0 0 
Vaughan and Cook, 298.300, Goswell.road  ............... 1500 0 0 
Smeeton and Page, 63, Queen Victoria street. 1,554 18 6 
Cowtan and Sons, 309, Oxford-street ........................ 1,597 0 0 
Wippell Bros. and Row, High-street, Exeter. 1.670 0 0 
Sweet Bros., 100-102, Hampstead-road | ..................... 1,680 О 0 
Lund Bros. and Co., 78, Queen Vietoria-street ............ 1,780 0 0 
, . а Када Pn 1.800 0 0 
J. S. Cunnington and Co., 93, St. Martin's-lane ......... 1811 0 0 
R. Brightwell, 107, Queen's-road, Bayswater ............ 1.854 0 Q 
L. Sunderland and Co., 39, Victoria-street — ............... 1.9310 0 0 
Jackson Bros., Broadway, Plaisto 4 . 1920 0 0 
F. A. Glover and Co., Vine-street, Clerkenwell-road...... 1.950 0 0 
Weston and Sons, 153, Fenchurch- street . 1.981 0 0 
Barlow Bros. and Co., 237, Shaftesbury- avenue 2.027 0 0 
Foote and Mil ne, 66, Wictoria- street . 2,285 0 0 


* Recommended for acceptance. 


BUSINESS NOTES. 


TRACTION. 


Walthamstow.—The Walthamstow Council are proposing to double 
the tramlines in Forest-road, their main route. 

Halifax.—The tramway manager, Mr. F. Spencer, has submitted 
to the Tramways Sub-Committee a scheme for reorganising the services 
in order to make them more remunerative., 

Bath.—Summer motor-omnibus services by the Bath Electric 
Tramways Co. have commenced. The service to Bristol is resumed, 
and Wiltshire is still further opened up, a circular tour having been 
arranged, 
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Birmingham.—At the Birmingham County Court last week an old 
man was awarded £15 damages for injuries sustained in a tramway 
mishap. Negligence was alleged. 


Madras.—Traíflic receipts for fortnight ended April 30 amounted to 
Rs.17,515, an increase of 34 per cent. on the corresponding period of 
the previous year. Gross receipts from Jan. 1 amounted to Rs.137,890, 
an increase of 17:7 per cent. 


Derby.—At а meeting of the Town Council on Tuesday last the 
recommendation of the Tramways Committee—viz., that an electric 
tramway route be constructed along Nottingham-road— was adopted, 
but the recommendation to continue the Burton-road line as far as 
Littleover was rejected. 


Buenos Ayres.— Buenos Ayres and Belgrano Electric Tramways 
Co.'s receipts for week ended April 21, 1907, £3.911, and for the week 
ended April 22, 1906, £3,597—increase, £314 ; aggregate from 
Jan. 1, 1907. £60,228 ; aggregate from Jan. 1, 1906, to April 21, 
1906, £56,137—increase, £4,091. 

Dublin.—The Dublin United Tramways Co. have inquired of the 
Port and Docks Board whether it is their intention to lay down a 
tramway along the south quays, as they would co-operate in the 
working of the new line. The Board have referred the matter to the 
Works Committee and the engineer. 


Dundee.—Every car is to be provided with a jack, so that the car 
might be promptly lifted in the case of accidents. Indicators are to 
be placed on the sides of the cars. The Tramways Conimittee have 
announced that several new cars are likely to be necded, more especially 
as two of the lines are to be extended. 

Portsmouth.—A conference was held last week between the Cor- 
ү Tramways Committce and representatives from the Horndean 

ight Railway Co. to discuss the future working of the two systenis. 
It is believed that an arrangement was arrived at which will be 
considered by the Tramways Committee and the directors of the 
company. | 

Potteries Eleotrio Traction Co.—The chairman of this company 
said at.the annual meeting last week that the company would have 
to spend some £10,000 or £11,000 in renewing part of the permanent 
way. It was proposed to lay a much heavier rail than heretofore. He 
ee 2 where possible it would be the policy of the Board to double 
the track. 


London County Counoll.—The Highways Committee have recom- 
mended the London County Council not to consent to the construction 
by the Erith Urban District Council of tramways between Wickham- 
lane and the county boundary at Abbey Wood. The committee are 
of opinion that the lines should beconstructed by the County Council, 
and, if necessary, leased to the Urban District Council. 


Bolfast.—The City Council, sitting in committee last week, 
approved of the purchase of the Cavehill and Whitewell tramway at 
£60,000, and the matter will come up for confirmation this week. 
In the meantime the citizens' association is opposing the purchase of 
the system on the ground that the purchase money is too high a figure 
for the interest of the undertaking, which only cost £18,000. 


Croydon.—An arrangement has been entered into between the 
Corporation and the South Metropolitan Electric Tramway Co. for 
а through running of cars over the respective systems. The traffic 
receipts on the Corporation cars for the past 10 months amounted to 
£61,090, a net increase of £4,750. The mileage is given as 1,502,408. 
The passengers carried numbered 13,514,918, an increase of 1,207,157. 

Aberdeen.—The manager of the tramways has been instructed by 
the Town Council to report on the proposed adoption of a universal 
penny fare over the whole of the tramway routes in the city. The 
Council have deferred for further consideration a proposal to establish 
a parcels delivery system, whereby parcels up to 14lb. in weight may 
be delivered to any part of the city within half a mile of the tramway 
track within the burgh boundary. 

Greenwich.—Between Greenwich and Lewisham there isa horse 
tramway of an antiquated description, which furnishes a loop to the 
County Council's system. The County Council have resolved to 
electrify the line, which is about a mile long, and have asked the 
Greenwich Borough Council to contribute one-third of the cost of 
street widening. The Highways Committee of the local Council have 
recommended that the request be refused. 

Romo.— Our consul at Rome reports that the pretty small towns 
and villages near Rome are now served by a regular electric tramway 
service. The country is being gradually opened up, and symptoms of 
activity are everywhere discernible. The two railway stations in Rome 
known as Termini and Trastevere are to be shortly connected by means 
of a direct line, and the workshops, as well as the stures connected 
with the railway service, will be transferred to the Trastevere Station, 
thus relieving the present congested Termini Station. The cost of the 
undertaking is estimated at £250,000. 

Bolivia.—The British vice-consul at Sucre reports openings for 
motor traction in that country. He says that when, in the course of 
some years, the country is traversed by a few great lines of railway, 
there will be more scope for special services of motors to act as feeders. 
Once introduced on the principal lines of traffic which are now from 
the mining centres to the railway stations, motor wagons with a 
capacity of from one to five tons would be found practicable for the 
transport of agricultural products to other centres, as at present staple 
articles of necessity are very unevenly distributed. 

Wandsworth.—The Highways Committee of the Borough Council 
have reported the receipt of a communication from the London County 
Council with regard to the great inconvenience to passengers caused hy 
tran.cars from Blackfriars, Waterloo, and Westminster terminating the 
journey at the Plough, Clapham Common, and not proceeding to Tooting. 
The London County Council stated that it was not at present possible 
to arrange for all cars to run through to the Tooting terminus, but 
that as soon ag the necessary electric power was available the number 
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of cars stopping at Clapham Common would be reduced and a greater 
number run to Tooting. 

Hill-Climbing Test.—The British Thomson-Houston Co. have 
entered their new petrol - electric bus for the Frome's Hill climb 
organised by the Herefordshire Automobile Club for to-day (May 3). 
While it cannot be expected that a heavy commercial vehicle can 
secure an award in such a competition, which is primarily open to 
touring cars, it will be interesting to note that this company's petrol- 
electric vehicle can successfully negotiate a grade of the magnitude of 
Frome's Hill. which is 1,289 yards long, and has an average gradient 
of 1 in 11°22, and a maximum gradient of 1 in 6:37. 


London United Tramways.—A service of electric tramways 
between New Malden and Raynes Park was opened on Saturday last, 
the extension forming part of the London United Co.’s Surrey system, 
which, when extended to Tooting, will link South London with their 
Middlesex system between Hampton Court and Shepherd's Bush. The 
Wimbledon Town Council have at length consented to the running of 
trams on the Worple-road section from Raynes Park to Hill-road. The 
Council have also sanctioned the running of the trams throngh 
Wimbledon to the Grove at Merton, subject to certain small road 
widenings being carried out. 


Cardiff.—The following are the tenders sent in for advertising on 
the Corporation tramways: James W. Courtenay, London, £1,550 per 
annum; А. C. Burnley, London, £1,400; Mason and Jacob, Cardiff, 
£1,500 for three years, with option of renewal for another four years, 
or £1,400 for seven years: Griffiths and Millington, London, £1,250 ; 
Albert Pole and Son, Bristol, £1,326; Concessions Co., London, 
£1,625; A. E. Abrahams, London, £2,000; T. Edwards, Charles- 
street. Cardiff, £2,000; Stewart J. Bryan, Colbourne-street, Cathays, 
£3,861. The six highest tenderers are to be asked to each fit up a 
sample car with advertisements for inspection. 


Durban (Natal).—The Corporation tramways n:anager, Mr. Н. N, 
Thomas, reports that the receipts during the month of March amount 
to £6,464, as compared with £7,114 for the corresponding month of 
last year, a decrease of £650. The traffic for Easter was of a satis- 
factory nature; the amounts are not, however, included in the figures 
given. During the month the new cars have been running in daily 
service, also the locally-built car. The trolley wire has been connected 
through on the Umgeni section, and current put upon that line, which 
should facilitate the completion of the line at an early date. The car 
mileage was as follows: 1906, 106,454 ; 1907, 99 451, a decrease of 
о, Revenue per car mile: 1906, 16°04d.; 1907, 15:6d., a decrease 
of “44d. 

Bolton.—The tramway accounts for the year ending March 31, 
1907, of the Bolton Corporation tramways show that the income from 
the tram traffic for the year amounted to £110,933, and from adver- 
tising on cars, ete., £359—total, £111,294. The total working 
expenses amounted to £61,562, and the balance carried to net revenue 
amounted to £49,731. Bank interest. £752, brings this amount up 
to £50,485 Of this amount, £37,344 is carried to appropriation 
account, £13,572 being allocated for repayment of mortgage loans, and 
£14 693 for reserve fund account for renewals, etc., leaving the sum 
of £9,078 as profit in aid of rates. Last year the amount in relief of 
rates was £4,058. The number of car miles run in 1906-7 was 
2,411,969, as against 2,235,180 in 1905-6, an increase of 176,789. The 
passengers carried in 1906-7 number 23,410,690, as against 21, 590, 166 
in 1905-6, an increase of 2 020,574. 

Rotherham.—The borough comptroller and auditor in his report 
on the tramways department states that the income from traflic receipts 
for the year ended March 31, 1907, has been £26,916, representing on 
a car mileage of 618,211 miles 10°45d., or an increase of ‘65d. per 
mile, which is very satisfactory. After adding the further receipts for 
advertising charges and hire of water-car, and debiting the whole of 
the working expenses and repairs, there is a balance of £8,712 for 
working profit. After paying the loan charges, including repayment 
of debt, there is a balance of £4,201 applicable to the renewals and 
depreciation fund. He is of opinion that the whole of this money ts 
required for the renewals fund, and advises the Tramways Committee 
to carry the amount in question to the renewal and depreciation 
account, which will then amount to £9,180. During the past year 
the sum of £6,616 has been expended on capital account, and £5,000 
has been borrowed on mortgage. He does not think it will be necessary 
for the committee to borrow more money at present, as the renewals 
fund can be used for capital extensious until required for its ultimate 
purpose, 

South Shields.—The results of the first year’s working of the 
Corporation electric tramways have now been published. Borrowing 
powers were obtained for £252,170, and £134,C60 was actually 
borrowed, ieaving unexhausted powers for £118,110. The gross 
capital expenditure to date of £155,421 includes £20.000 as the 
tramways contributions to street widening and iniprovements, the 
interest and sinking fund on which is £917 per year. There are 
10 miles 2 furlongs 1:15 chains of track, and the traffic revenue 
amounted to £25,992 for the year. The total revenue was £24,038, 
against which the working expenses were £12,137, leaving & gross 
profit on the year of £11,900, equal to 7:66 per cent. on the capital 
expended, After paying £4,594 interest and £2,858 sinking fund 
charges, a net profit of £4,648 is left. "The disposal of this sum has 
yet to be decided, but it is recommended by the sub-committee to 
write off a deficiency of £2,117, chiefly for interest and sinking fund 
charges during the period of construction, and to place the remaining 
£2,530 to reserve fund. The car mileage of the year was 559,946, and 
5,924,929 passengers were carried. The number of units sold was 
710,234, The pereentage of working expenses to receipts was 50:59, 
and the gross profit to capital expenditure was 7:65. The average 
working expenses per car mile, including the total cost of power, was 
5:20d. The average fare paid per passenger was 0:974., and the 
average number of passengers per car mile was 10°58, 
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LIGHTING AND GENERAL 


Cableways.—We have received from Messrs. J. M. Henderson 
and Co., Aberdeen, & card illustrating their cableways, hoist con- 
veyors, and cranes. 

.—An improvement is to be effected in strect-lighting, 
and the Town Council have entered into fresh contracts with the gas 
and electric light companies. 

Luton.—A Local Government Board inquiry will be held on May 7 
into the Council's application for permission to borrow £17,000 for 
their electricity undertaking. 

Bridlington.—At a meeting on the 17th ult. the Borough Elec- 
tricity Conimittee decide to replace 100 of the present small electric 
street lamps with tantalum lamps. 

Walsall.—A Local Government Board inquiry is to be held on 
May 9 into the application of the Town Council for sanction to a loan 
of £700 for the electricity undertaking. 

Newport.—A Local Government Board inquiry will be held on 
May 14 into the application of the Town Council for sanction to borrow 
£20,000 for the electricity undertaking. 

Submarine Telegraphy.—A lecture was given last Tuesday by 
Mr. Charles Bright. F. R. S. E., M. I. E. E., on Submarine Teleyraphy " 
at the Cavendish Laboratory, Cambridge. 

Workmen's Compensation Act. — The Law Car and (:encral 
Insurance Corporation, 4, St. Paul’s-churchyard, London, E.C., have 
published for Mr. A. F. O. Walbrook, solicitor, some notes on the Act 
of 1906. 


Rating of Machinery.—The Machinery Users' Association have 
issued a circular in opposition to the Rating of Machinery” 
(Suspensory) Bill promoted by the London and Provincial Machinery 

ue. 

Change of Address.—Oving to the increase of their business in 
the Northern districts, the Newcastle office of the Union Electrio Co. 
will be moved on and after May 6 to 50, Grainger-street, Newcastle- 
en-Tyne. 

Steck Exohange.—Application has been made to the Stock 
Exchange Committee to allow Birmingham and Midland Tramways' 
further issue of £152,257 44 per cent. first debenture stock to be 
quoted in the official list. 

Moroooo.—The Maghzen has informed the Diplomatic Corps that, 
in regard to the installation of any kind of telegraph, the Sultan will 
only permit it by public tenders, in accordance with the provisions of 
the Algeciras Convention. 

Goole. —The Urban District Council have decided to invite persons 
interested to send ın competitive schemes for lighting the town by 
electricity. The Board of Trado refused to extend the electric lighting 
order granted to the town in 1901. 

Hammersmith. —An agreement has been made between the London 
County Council and the Borough Council for the supply by the Borough 
Council of electric current to tlie technical institute, ео aud 
the extension of the necessary main. 

West Bromwich.—The Electric Lighting Committee report that 
the nuniber of units sold during the samo period was 1,799,353, 
and the amount of rental was £12,871. 8s. 5d., an increase of 143,426 
units and £790. 4s. 2d. in the rental over last year. 

Aberdeen.—A meeting of the Gas and Electricity Committee of the 
Town Council was held on the 26th ult., when it was reported that 
there were generated at the electric station last month 462,702 Board 
of Trade units, 291,854 of which were used for lighting purposes. 

Electrio Bells.— Messrs. Baxendale and Co. have informed us that, 
on account of the present high prices of raw materials, they have been 
compelled to advance all the prices contained in their electric bell list 
(Deceniber, 1906) by 5 per cent. The advanced prices came into force 
on May 1. 

.—The Borough Council have received a communication 
from the London County Council informing them that it is the 
County Council's intention to lay stoneware ducts along Burdett-road, 
Bow-road, Grove-road, Can:bridge-road, Whitechapel-road, and White- 
chapel Hiyh-strect. 

Amorduct Co.—The Amorduct Manufacturing Co. ask us to 
state that, owing to many complaints received from customers regard- 
ing delays in obtaining telephonic communication with them, they 
have added a second line. The nnmbers are as follows: 1,394 
Holborn, 5,739 Holborn. 

Coventry.—A town's meeting was held last week, when resolutions 
were passed supporting the Town Councils application for further 
borrowing powers, which provide for the supply of electricity to areas 
outside the city boundaries. Twenty-seven thousand pounds are 
required for immediate extension and £180,000 for further work. 

Eastern Extension, Australasia, and China Telegraph Co.— 
The directors of the Eastern Extension, Australasia, and China Tele- 
graph Co. have declared a dividend for the quarter ended Dec. 31 last 
at 2з. 6d. per share, together with a bonus of 4s. per share, or 2 per 
cent., making а total distribution of 7 per cent. for the year 1906. 

le.—The British Westinghouse Electric and Manufacturing 
Co., Tratford Park, Manchester, have received an order for their new 
type of six-cylinder vertical tandem gas-engine for operating the 
Hollins Mill Co.'s mill at Marple. This will be а duplicate of four 
now being delivered to the Castner- Kellner Alkali Co. at Runcorn. 

London County Council Тһе London County Council have 
granted a licence to the National Telephone Co. to lay and maintain 

ipes under the new street leading from Clare-market to Kingsway. 
he Notting Hill Electric Lighting Co.'s application for permission to 
lay mains along a portion of Pembridge-square has been sanctioned. 

Bermondsey.—The Highways Committee have recommended to 
the London County Council that the application of the Bermondsey 


Borough Council for a loan of £11,357 for electric lighting within the 
borough and for meters be granted to the extent of £9,357 ; £8,357 
of this sum is for adding to the carrying capacity of the mains and 
£1.000 for meters. 

Falkirk.—A patent underfeed automatic or mechanical stoker has 
been in use at the Corporation electricity works for some time, and has 
given such excellent results that the Town Council have authorised 
the purchase of othertwo. It iscontidently expected that the result of 
installing these stokers at the electricity works will effect a considerable 
saviug per annum in the fuel bill. 

Bolfast.—At the meeting of the Tramways and Electrical Com- 
mittee on April 29, Sir James Henderson presiding, the report of the 
city accountant showed a net profit of £11,478. 13s. 6d. on the electric 
lighting undertaking for the year ending March 31, the total output 
for the year being 9,653,709 units, lighting showing an increase of 
23 per cent. and power units 364 per cent. 

Cwm.—A distressing electrocution fatality occurred at Cwm on 
Thursday week. The accident occurred at No. 2 Pit Marine, the 
property of the Ebbw Vale Co., and the victim was John Reed, 
motor haulage engineman, of Ebbw Vale, who by some means came 
in contact with the electric wires and was instantly electrocuted. The 
fatality cast a gloom over the village, and all the men in the pit ceased 
work for the day. 

8t. Marylebone.—The Borough Council have agreed to a proposal 
of the London County Council to place the Marylebone electricity 
loan of £1,400,000 for 58 years on a permanent basis as from Dec. 31 
last, ut interest at the rate of 4 per cent. per annum, and that їп 


addition the local Council should pay the ditlerence in the cost of 


interest of the bills, now current, which were issued for the purposes 
of this loan at £4. 6s. 6d. per cent. per annum. 

Roumania.— The Боаг{ of Trade Journal states that the Board 
have received notification of the following decisions affecting the 
application of the Roumanian tariffs: ammeters and voltmeters are 
dutiable at the rate of 100 lei per 100 kg. under Article 749; mano- 
meters Under Article 561 at 50 lei рег 100 kg. Kilowatt-meters, 
gas-meters, water-meters, and other similar apparatus follow tho 
regime of Article 764, and pay 1:50 lei per kilog. 

Honduras.—The British consul at Honduras reports that the 
establishment of electric light in the streets of Tegucigalpa is nearly 
accomplished, a large plant for the purpose being nearly complete. 
The lighting of private houses with the same system is expected to 
follow soon after the inauguration of the public service. The power 
is obtained by utilising the water supply of the town, which is brought 
by pipes from a river 12 n.iles distant in the mountains. 


Colne.—The Electrical Committee have considered the expediency 
of putting down additional generating plant at the electricity works, 
ind have decided that an additional engine and dynamo with boiler 
and other apparatus should be erected at an estimated cost of £4,000. 
This will practically be an increase of one-third in the plant. The 
increase in the demand for electricity has gone up year by year, and 
the results of last year's working have been quite satisfactory. 


Brighton.—4A revised scheme for illuminating the Pavilion grounds 
by electricity on the occasion of the forthcoming evening concerts 
has been submitted to the Town Council. On a previous 
occasion objection was taken to the introduction of garish are lights 
and rigid lines of electric incandescent lamps in the flower beds and 
shrubberies. The new scheme provides for variegated effects and a 
continuation of coloured paper lanterns. The initial cost is to be £210. 

Bolivia. —The exports of copper from Bolivia during 1905 amounted 
to 6,708,295 tons, valued at £5,564,955. The total extension of tele- 
graphic lines in nse amounts to 2,886 miles, 1,986 miles being State 
property and 900 miles private concerns. The British vice-consul at 
Oruro reports that the town is being improved in many ways. The 
streets are being paved, electric lighting has been introduced, ns also 
horse tramways. А new hospital, which will cost about £70,000, is 
in course of erection. 

Rome.—The Municipality of Rome are considering a scheme for 
the establishment of a municipal electric lighting service in that city. 


It is proposed to raise a loan of about £144,200 for this purpose. Of 


this sum £4,000 would be devoted to the purchase of a site for a 
generating station, and about £77,490 to the building and equipment 
thereof, and to laying down wires, private tenders to be invited for 
these works. The special appliances required for the other portions 
of the work would be purchased direct by the Municipality from the 
recognised manufacturers. 

Cape Town.—It is reported that the Cape Government are about 
to expend £50,000 on the electric lighting of the Eastern and Midland 
Railway systems. A mecting was recently held at the Cape for the 

urpose of furthering the establishment of the diamond-cutting 
industry in Cape Colony. A committee has been formed, and a 
publie meeting in the city hall will be held. The Legislature is to be 
asked to move in the matter. Diamond cutting atfords a good field 
for the use of the electric motor. In Holland, these machines are 
largely used in diamond-cutting centres. 

New London Office.— Messrs. R. J. Nicholson's rapidly extending 
business has necessitated direct representation in London, and they 
have, therefore, arranged for ottices at 46, King William-strect, E.C., 
where inquiries will receive exactly the same attention as if addressed 
to the head otlice at Manchester. Messrs. Umney and Beckett, who 
have charge of this end of the business, will cover not only the London 
district proper, but also the counties of Essex, Hertfordshire, 
Middlesex, Kent, Surrey, Berkshire, and Hampshire. Messrs. 
Nicholson make a speciality of direct-coupled petrol engines and 
dynamos for electric lighting and other purposes. 

West Africa.—The trans-Saharan telegraph, to join up the 
Algerian and West African systems, has been jointly studied by the 
administrations of those two colonies, and a definite scheme has been 
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drawn up. This telegraph will strike the River Niger at Burrem, 
which is not at present connected with the West African system. A 
new line is, therefore, to be constructed from Timbuktu to Burrem, 
and thence to Niamey and Zinder, so as not only to be in a position 
to utilise the trans-Saharan line when it is made, but immediately to 

lace the Zinder-Lake Chad region in telegraphic communication. 

his line will have a total length of 1,075 miles, and is estimated to 
cost £80,000. 

York.—Herbert Beckett, engincer employed at the York electricity 
works, narrowly escaped very grave injury by the bursting of a glass 
gauge at the works on Saturday evening last. The gauge, which is 
fixed to the steam range connected with the refuse destructor, 
required a new glass, and Beckett fitted one, but immediately he 
turned on the steam the glass burst, and particles of it flew against 
his face, one piece entering his left eye. It cut the “white” of the 
eye, but most fortunately did not injure the pupil. Beckett at once 
went to the county hospital, where the injury was attended to, and 
he was able to walk to his home in Trafalgar-street, Bishopthorpe- 
road. It is not expected that the eye will be permanently atlected., 


Liquidations.—The London Gazrtte announces that the Deep Leads 
Electric Transmission Co. lias been wound up voluntarily, and Mr. 
E. S. Rawson, 20, Copthall-avenue, London, appointed liquidator. 
The Victor Are Lamp Co. has been wound up voluntarily, and Mr. 
W. C. Penny, 8, Arthur-street West, London Bridge, E.C., appointed 
liquidator. A general meeting of the shareholders of the British 


Electrical Tool Co. will be held on May 29 at 3.30 p.m., at 4, Greek- 


street, Leeds, for the purpose of having an account laid betore them, 
showing the manner in which the winding-up has been conducted and 
the property disposed of. The Rand Central Electric Works has been 
wound up voluntarily, and Mr. A. Rogers, 120, Bishopsgate street 
Within, appointed liquidator. 

Rotherham.—Thie sale of current from the Corporation electricity 
works increased in 1906 7 by 144,900 Board of Trade units, making a 
total of 1,388,999 units, which realised £11,127. ls. 1d., or 1:9254. 
per unit, as compared with £10 524. 5з. 11d.. or 2:0304. per unit. in 
1905 6. The generating expenses at 468d. per unit show a reduction, 
as also do the other expenses, except rates and taxes, which are higher. 
The manufacturing profit for the year was 56,515 Os. 5d., as com- 
pared with £5.825. 16s. in the previous year, and after paying loan 
charges there was a balance of £2,332. бз. 11. Out of that sum 
£1,924. !1s. has been transferred to depreciation and renewals 
account, leaving a net surplus of £407. 15s. ld. for the year, which 
alded to the previous year's surplus gives an available balance of 


£562. 13s. 6d. 


Italy.—A consular report states that the extensive use of electricity 
in Italy has given great impetus to the manufacture and sale of electric 
machinery and appliances generally. Hitherto the market was chiefly 
monopolised by foreign manufacturers, but several British firms have 
now established themselves in the country for the purpose of meeting 
home trade requirements. At one time there was a large im- 
portation into Italy of are lamps and their accessories; Last усаг 
electric lamps to the value of 51,201 were imported into Rome. 
Hitherto the importation of electric fittings from the United Kingdom 
was so small that no specification was given in the returns. During 
last year fairly good orders were sent to the United Kingdom, and it 
is believed that an opening might be found for this article provided 
prices are kept withiu limited bounds. 


Stoke.—At the last meeting of the Electricity and Destructor 
Committee, the engineer, Mr. Tiddeman, reported that during March 
18,022 units were supplied (an increase on the corresponding period of 
last year of 65 per cent.). and that the number of consumers on the 
books was 281. The committee approved a draft of the provisional 
order, as settled hy the Board of Trade, with respect to the proposed 
supply of electricity within the area of the Fenton Urban Council. 
It was resolved that a distributing main should be laid in IHill-street, 
froni London-road to Cross-street. The sub committee appointed to 
consider the provision of a room for storing spare motors was urged to 
advise on this matter, and also as to providing a place for the mann- 
facture of flags from clinker. They were empowered to visit the 
Statturd destructor works if they considered it necessary. 


Durban (Natal).—Mr. J. Roberts, electrical engineer. has reported 
to the Town Council that during March tha number of lanips applied 
for was 410. making the total number of lamps applied for to date 
154.212. The number of applications for current was 17, and the 
number of connections made was 30, which, inelnding five for electric 
power, makes the total number of consumers 3,811. ‘The number of 
units consumed for private lighting was 96,794, Fivearew connections 
were made for electric power purposes, and the mumber of units 
consumed was 96 865 ; 3.700ft. of overhead main was run, and 082 
mile of underground main laid in March. During that month a new 
type of mechanical stoker has been put into use in the boiler-room, 
and careful tests are being made of its performance. Results obtained 
so far are most promising, and there is every prospect that the amount 
of the fuel item will be substantially reduced. 

Edinburgh. —Provisional estimates for the ensuing year were sub. 
mitted at the meeting of the Electric Lighting Committtee of Edin- 
burgh Town Council. The total estimated. expenditure for the year 
from May, 1907, to May, 1908, is £65,840, as against the estimate of 
260.075 for the current year, and an actual expenditure of £53,127 in 
1905-6. The estimated revenue for 1907-8 is £130,305, as against an 
estimated revenue in the current year of £124,900, and an actual 
revenue in 1905-6 of £121.562. The estimated capital expenditure for 
the year is £42,545. It was reported that the number of lamps for 
which application had been made for the year was 71,680. A letter 
from the secretary of the Scottish National Exhibition, 1908, was 
remitted to the electrical engincer for report. In this letter it is 
provisionally estimated that 100 are lamps and from 20,000 to 
50,000 incandescent lamps will be required for the exhibition, 


Croydon.—At the last meeting of the Lighting and Electricity 
Committee the borough electrical engineer reported upon the recon- 
struction of rotor on tlie No. 6 set at the works, which has become 
necessary on account of its condition and the trouble it has given, and 
submitted estimates for stripping the armature core of this alternator, 
assembling a new one, and supplying new coils, at a cost of £165 if 
the work be done at the station and of about £186 if carried out at the 
makers’ works at Rugby. In the latter instance a guarantee would be 
given, The committee adopted the recommendation of the Visiting 
Sub-Committee that the motor should be dismantled and dispatched 
to Rugby for reconstruction by the British Thomson-Houston Co., the 
makers, at a cost of £166, plus carriage and dismantling. The com- 
mittee have requested the chairman and the borough electrical engi- 
neer to attend. the annual conference of the Incorporated Electrical 
Association to be held in Shettield during the week commencing 
June 24. 


Canada.—Tle Board of Control of the city of Winnipeg have 
obtained figures showing the cost of the power used monthly for 
operating the waterworks and the street-lighting system. In the 
month of December last the cost was as follows: street-lighting. £817 : 
lighting city buildings, £137 ; day lighting from Winnipeg Electric 
Railway, £15—total for month, £969. The cost of electric current 
for the waterworks was £552. The city engineer has informed the 
Board of Control that in addition to the above the eleetrie current for 
operating the new wells now being built, if generated by steam, will 
eost approximately £1,600 per month. The rapid growth of the town 
of Amherst aud inereased demand for electric light and power have 
made it necessary that the Canada Electric Co. should inerease their 
plant. The company has recently placed an order for a 200-h. p. Robb- 
Mumford boiler and 225-h. p. Robb-Armstrong Corliss engine for 
operating two 75-kw. Canadian General Electric Co. generators. As 
soon as the incieised plant is installed the company will operate a day 
service to meet the growing demand. : 

A Remarkable Telegraph Cirouit.— What is regarded by “St. 
Martin’s-le-Grand” as probably the longest telegraph cireuit in the world 
lias been in operation for overa year on the linesof the Indo-European 
Telegraph Co., between London and Teheran, Persia's capital. This 
circuit is 4,000 miles in length, and in its course it traverses the North 
Sea for 200 miles, and passes through Belgium, Germany, Russia, 
Turkey-in-Asia, and Persia. The Wheatstone automatic system of 
transmission and reception is employed on the circuit. By this 
system messages are transmitted at the rate of from 80 to 400 words 
per minute, according to the nature of the circuit, as against 25 to 55 
words by manual Morse transmission, On the London-Teheran circuit 
there are 10 automatic repeating stations—namely, at Lowestoft. 
Emden, Berlin, Warsaw, Rouno, Odessa, kerteh, Sukhum, Kaleh, 
Titlis, und Tauris. The business for and from Manchester and Liver- 
pool is also handled direct with Teheran. It will be understood that 
automatic repeaters virtually take the place of operators at the 
repeating stations. In the case of the circuit under consideration 
there are repeating instruments and batteries at each of the 10 
repeating stations. As the line is divided into 11 parts, each part is 
comparatively short. 


Erith.— Mr. Н. R. Hooper, on belialf of the Local Government 
Board, held an inquiry at the Erith Council offices on Friday morning 
last into the Council s application for sanction to borrow £3,000 for 
extension works at the electric light station. Mr. Fry, clerk to the 
Council. said the area of the urban district was 3,854 acres, and the 
estimated population at the present time 30,000. The annual assess- 
able value (district rate) was 5156.220, and outstanding loans under 
the Sanitwry Acts amounted to £141,141; one loan of £1,100 for the 
new fire station had not been borrowed. The total indebtedness of 
the urban district for all purposes was £264.812. The Council asked 
fora period of 25 years for the repayment of the loan now applied 
for. There was no opposition. The sum already borrowed and 
sanctioned for the electric lighting undertaking was £63.877, and the 
total expenditure on all accounts to Dec. 51 last was £59,825. The 
estimate of expense of the extensions (for which the loan was required? 
was as follows: water storage tank and supports, £336. 10s.: water 
purifying and softening plant and feed tank, including pulsoineter 
and connections £472; boiler feed pump, £96 ; pipework, valves, 
and floor plates, £605 ; extension of electricity works building . work- 
shop and pump-house), £800; deepening well, £210; machine tools 
for workshop equipment, £300; engineering fees and contingencies 
(say), £180. 103.—total, £3,000. 

Grimsby.— Mr. Vignoles presented his monthly report to the 
Council Electricity Con: mittee, which showed that 115,650 units had 
been sold during the four weeks ended March 28, giving an increase 
over the same period for last year of 26,514 units. This increase 
includes 16,382 units sold to the railway company. The sub-committee 
appointed to consider the extension of plant recommended that the 
matter should be left over for a few months. As it was proposed to 
remove two of the existing sets to make room for the new one, the 
total capacity of the plant would be reduced while the work was in 
progress, and the new set must be erected during the months of June 
and July next year, when the load on the plant would be small. It 
was therefore time to take steps to obtain the sanction of the Local 
Government Board to borrowing the necessary capital. The load on 
the plant next winter (1907-8) would be more than the normal capacity 
of the plant, and the sub-committee would probably have recom- 
mended the erection of new plant this vear if there hid been time to 
obtain it. During the winter of 1908-9 the load would be still 
larger, and in the winter of 1909-10, even if the railway company 
then ceased to take a supply, the load would be greater than the 
normal capacity of the existing plant. Touching the financial side, 
the engineer said that no fears need be entertained as to the result of 
increasing the capital expenditure; the total cost of the new plant 
would be about £3.500, and interest and repayment on this would 
amount to about £250 per annum. The net profit on the year 1909-7 
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would beat least £1,000, so that there would be no deficit even if 
the business did not increase in future years as anticipated. By the 
addition of the new set the capacity of the plant would be increased 
һу 314 kw., making the total capacity of the plant available for 
ughting 1,014 kw. continuously, or 1,214 kw. for one hour, allowing one 
larze set аз spire. This extra plant would be sufficient to earn a 
revenue of 45,100 when fully loaded, but taking this at, say, £2,000, 
then, if the price averages 24d. per unit, the net profit after allowing 
interest and sinking fund will be £1,100, in addition to the profit 
obtained on the working of the general plant. The extension of 
plant would be made by substituting a 500-kw. set of engines and 
lvnamos for the present 92-kw. set. The cost was estimated at 
£3,750. It was decided to apply to the Local Government Board for 
permission to borrow £3,550 for the extension of the plant. 

Gloucester.—The town clerk laid before the Electricity Supply 
Committee letters which he had received from firms tendering for 
ew, giving further particulars as to the calorific value of the coal, 
et^., and the engineer submitted a comparative analysis of the various 
tenders. The Council were recommended to accept the tender of 
Mr. Alexander Crane to supply and deliver at the electricity works, 
Priueess Royal steam coal and Lydbrook small steam coal in such 
quantities as may be required during the ensuing six months at 12s. 
jer ton. The town clerk read a letter from Councillor Harland- 
Bowden giving his decision upon the matters referred to him by a 
previous minute as to current for the light railways, showing that the 
tiectricity Supply Committee should repay to the Light Railways 
Committee the sum uf £63. 63 2d., and pay the cost of the test. 
The Chairman (Alderman James Fielding) moved, the Deputy-Mayor 
Councillor Fream) seconded, and it was resolved that the decision be 
avepted, and that the thanks of the committee be given to Mr. 
Harland-Bowden for his services in the matter. The minutes 
were approved by the Light Railways Committee. A letter was 
nveived from the Phwnix Dynamo Manufacturing Co., urging 
that they should be paid the balance due to them in respect 
of generating plant. The electrical engineer reported that, apart 
trou the question as to the Sisson engine, the company would be 
entitled to £214, 10s., but that he had not been able to give a formal 
certiicate t» them because of the question with regard to the engine. 
The Couucil were recommended to pay the Phenix Dynamo Manu- 
facturing Co. £214. 10s. generally on account and without prejudice. 
Alderman Fielding presented and moved the confiru: ation of the 
minutes of the Electricity Supply Committee, which contained a 
recommendation that the Phenix Dynamo Manufacturing Co. should 
be paid a sum of £214 on account and without prejudice in connection 
with the new generating plant. In reply to questions, Alderman 
Fielding stated that the contract was for £3,036, the contract being 
maven to the Phenix Co. On account of that £858 had been paid to 
t^e contractors, and £1,550 to Messrs. Sisson for the boilers, making 
£2,408, leaving £628. Mr. Harland-Bowden objected to the proposed 
Payment, which he said could not be paid. They had paid 80 per 
^nt. on the contract, and could not pay more. He moved an amend. 
ent to the effect that if 80 per cent. had not been paid—and the 
*own clerk stated that it had not by about £20—it should be made 
пр to that amount, but that no more should be paid until the engine 
аші boiler had been tested and accepted. They could not recognise a 
sub-contractor. The City High Sheriff seconded the amendment, which 
wis supported by Mr. Ford, and strongly opposed by Alderman 
Fielding, but which was carried. 
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PROVISIONAL PATENTS, 1907. 


APRIL 22. 

0270. Improvements in or connected with automatic eleotro- 
magnetic sanding gear and foot sanding gear for use 
on electric railways and tramway vehicles. Mark 
Cummins, 4, St. Ann’s-square, Manchester. 

0288. Improvements in oommutators and distributors for 
electric ignition apparatus. Henry Capel Loflt Holden 
and George Keith Buller Elphinstone, Century Works, 
Lewisham, London. 

9294. Improvements in automatic electric switches. Henry 
Capel Г.о Holden and George Keith Buller Elphinstone, 
Century Works, Lewisham, London. 

9296. Improvements in the mariner’s compass. Siemens Bros. 
and Co., Limited, George Sylvester Grimston, and Frederic 
Henry Leonardt, Birkbeck Bank-chambers, Southampton- 
buildings, London. (Complete specitication. ) 

$301. Improvements in devices for supporting the insulation 
of cables. Sarstield William Martyn, 11, Pratt.street, 
Camden Town, London. 

933. Improvements in telephonic apparatus. Edward Alfred 
Graham, 46, Lincoln's-inn-fields, London. 

$337. Improvements in electrolytic electricity meters. Barker 
North and Robert Pohl, 322, High Holborn, London. 

9345. Improvements relating to electric pendant lamps for 
indoor lighting and for other services. Thomas 
Elliott, 110, Strand, London. (Complete specification.) 

9355. Rearing for the upper end of the shaft of an electric 
motor meter. Allgemeine Elektricitats-Ges., 27, Chancery- 
lane, London. (Date applied for under Patents Act, 1901, 
Sept. 14, 1906, being date of application in Germany.) 
(Complete specification.) 

| APRIL 23. 

939€. Improvements in electric vehicle or locomotive brakes. 

Joseph Fitzalan Simpson, 15, Water-street, Liverpool. 
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9397. Improvements in and in the manufacture of insulating 
or non-conduoting materials for eleotrical purposes 
and otherwise.  Silvious de Pont, 61, Barlow. road. 
Levenshulme, Lancs. 

9434. New or improved combination electric fuse and switch. 
Vickerman  Mainprize, 9, Warwick - court, Gray's - inn, 
London. 

9461. Improved method of operating primary batteries. 
Joseph de Torley and Etienne Benkó, 6, Lord-street, 
Liverpool. 

9463. Improvements in electrolytic eleetricity meters. Barker 
North and Robert Pohl, 322, High Holborn, London. 

9477. Improvements relating to primary batteries. Harold 
Williamson Lake, 7, Southampton - buildings, London. 
(Charles Edwin Hite, United States.) (Complete specitica- 
tion.) 

9483. Improvements in incandesoent eleotric lamps. Paul 
Gabriel Triquet and Jean Joseph Barrolier, 4, South-street, 
Finsbury, London. (Complete specification.) 

9491. Improvements in and relating to electric motor con- 
trollers. Allgemeine Elektricitits-Ges., 83, Cannon-street, 
London. (Date applied for under Patents Act, 1901, 
April 27, 1906, being dato of application in Germany.) 
(Complete specitication. ) 

9498. Improvements relating to eleotrio arc lamps. David 
Suchustawer, 14, Ossian-road, Stroud Green, London. 

9499. Improvoments in and relating to ourrent-loop for 
electric aro lamps. Deutsche Beck-Bogenlampen Cies. 
m. b. H., and Heinrich Beck, 106. Gitschinerstrasse, 
Berlin, Germany. (Date applied for under Patents Act, 1901, 
bec. 21, 1906, being date of application in Germany.) (Com- 
plete specification.) 


AbRII. 24. 


19805/4106. Improvements relating to receivers for wireless 
telegraphy. Alessandro Artom, 7, Southampton-buildings, 
London. (Date applied for under Rule 5 of the Patents 
Rules, 1905, Sept. 5, 1906.) (Complete specification. ) 

$515. Improvements in insulators for telegraph poles and 
the like. Bullers, Limited, aud Edward Haward Chanibers, 
35, Temple-row, Birmingham. 

9516. Combination of a door lock and alarm bell or convert- 
ing it into an electrical lock. William’ Thomas, Wern 
Villa, Pontardulais, South Wales. 

9554. Improvements in dynamo-electrio machines. Charles 
Augustus Mudge, 7, Southampton buildings, London 
(Date applied for under Patents Act, 1901, Aug. 24, 1906 
being date of application in United States.) (Compleco 
specification.) 

9571. Improvements in dies and die supports used for 
squirting metal or othor material to form wire or 
the like. The British Thomson - Houston Company, 
Limited, 83, Cannon-street, London. (General Electric 
Conipany, United States.) 

$572. Improvements in and relating to the manufacture of 
electric lamps having incandescing bodies of metal 
The British Thomson - Houston Company, Limited, 83, 
Cannon-street, London. (General Electric Company, United 
States.) 

9576. Now or improved method of and apparatus for 
starting electromotors and regulating their action. 
Francis Thurstield, Norfolk House, Nortolk-street, London. 


Арки, 25. 


9585. Improvements in brush - holders for dynamos and 
electric motors. Stevewell Mallieson Greaves, Carlton- 
buildings, Paradise-street, Birmingham. 

9591. Improvements in means for guiding and supporting 
carbons or electrodes in pairs in arc lamps. Otto 
Gross, 5, John Dalton-street, Manchester. 

9623. Improvements in insulated couplings or hangers for 
electrical purposes in connection with surface con- 
tacts for electric traction. William John Vanstone, 
18, Fulham-place, Paddington, London. 

9636. Process for recovering chromic acid from solutions of 
sulphate of chromium in ап electrolytical manner. 
Chemische Fabrik Buckau, 18, Southampton-buildings, 
London. (Date applied for under Patents Act, 1901, 
Muy 8, 1906, being date of application in Germany.) 
(Complete specification.) 

9637. Process for increasing the durability of carbon and 
graphite electrodes in aqueous solutions. Chemische 
Fabrik Buckau, 18, Southampton buildings, London. 
(Date applicd for under Patents Act, 1901, May 8, 1906, 
being date of application in Germany.) (Complete speciti- 
cation.) 

9652. Improvements in and relating to electric switches. 
Percy Watson, 322, High Holborn, London. 

9674. Improvements in means for preventing direct contact 
of the ear with telephone receivers. Herbert John 
Haddan, 31, Bedford-street, Strand, London. (Marius 
Ratignier and the firm of Н. Peroilhac et Cie.) (Complete 
specification.) 

9683. Improvements in voltage regulators. Simon Brewster 
Storer, 11, Southampton-buildings, London. (Complete 
specification.) 
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9684. Improvements іп wire-coating machines. The British 
Thomson-Houston Company, Limited, 83, Cannon-street 
London. (General Electric Company, United States.) 

$685. Improvements in and relating to supports for the 
filaments of incandescent electric lamps. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (General Electric Company, United States.) 

9686. Improvements in winding machines. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (General Electric Company, United States.) 


APRIL 26. 


9689. Improvements in incandescent lamps. James Swinburne, 
82, Victoria-street, Westminster, London. 

9701. Improvements in the oonstruction of electric motors 
and dynamos. Frederick Morris, 35, Guildhall-stroet, 
Preston, Lancs. 

9705. Improvements in controlling systems for electric rail- 
ways. William Arthur, The Homestead, Jubilee-road, 
Formby, near Liverpool. 

9720. Improved telegraphic code. Carl Herbst, 68, Alterwall, 
Hamburg, Germany. 

9786. Improvements in oonstructing antenns of wireless 
telegraphy. Joseph Murgas, 52, Chancery- lane, London. 
(Complete specification. ) 

9743. Improved means for locking electric switch boxes. 
Charles Aubrey Day, 321, High Holborn, London. (Paul 
Meyer Akt.-Ges., Germany.) (Complete specification. ) 

9747. Improvements in electric tell-tale indicators. James 
John Stockall, jun., and Thomas James Stockall, 10, 
Clerkenwell-road, London. 

9748. Improvements in and relating to switches for electric 
circuits. James John Stockall, jun., and Thomas James 
Stockall, 10, Clerkenwell-road, London. 

9774. Improvements in cutting nippers for removing insula- 
tion from cables. Hans Sorensen Bork, 6, Lord-street, 
Liverpool. 


Арки, 27. 


Improvements in heads for the trolley poles of electric 
tramcars and like vehioles. John Green, 3, Brown- 
street, Market-street, Manchester. 

0790. Setting-back arrangement for marine electric olooks. 
Sharman D. Neill Limited, aud Thomas Caldwell, 22, 
Donegall-place, Belfast. 

0833. Improvements in and relating to telephone systems 
and apparatus therefor. Herschel R. Turner, 322, 
High Holborn, London. (Date applied for under Patents 
Act, 1901, May 12, 1906, being date of application in 
United States. ) (Complete specification. ) 

9850. Improvements in measuring instruments. The British 
Thomson-Houston Company, Limited, 85, Cannon.street, 
London. (General Electric Company, United States.) 

9851. Improvements in maximum demand electric indicators. 

The British Thomsou-Houston Company, Limited, 83, 

Cannon-street, London. (General Electric Company, United 

States.) 


9794. 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on May 16.) 


1906. 

1714. Means or apparatus for supplying electric ourrent to 
telephonic apparatus. Graham. - 

1716. Batteries of electrolytic oells. Finlay and Finlay. 

83454. Charging accumulators. De Marcay. (Date applied for 
under International Convention, Jan. 24, 1906, originally 
included in No. 8345/06.) 

01429. Electrical wire conduit surface outlet box. 
Electrical Engineering Con:pany and Botting. 

0398. Eleotrio ship log. Rizzo. 

9349. Manufacture of cement joints for incandescent electric 
lamp filaments. Just, Hanaman, Landesberger, Salzman, 
and Firm Vereinigte Electricitats Akt.-Ges. 

05904. Electro-pneumatio channelers. Lake. 
Company.) 

9784. Electric arc lamps. Grote and Ely. 

9789. Electric fusible cut-outs. Peard. 

9858. Alternating-ourrent commutator motors. Jacoby. 

9951. Electro-automatic mechanisms for displaying advortise- 
ments. Johnson. (De Vara.) 

10020. Fluid-pressure brake systems. British Thomson-Houston 

: Company. (General Electric Company.) 

10161. Lining for electric or other furnaces, and methed of 
preparing the same.  Hartenstein. 

102494. Translating systems for electric telegraphy. Kitsee. 
(Date applied for under Rule 5, Patents Rules, 1905, May 2, 
1900.) 

10630. Controlling gear for electrio oranes and like hoisting 
apparatus. Dixon. 

112938. Induction motors. Haworth. (Clayton.) 

11930. Rotary members for dynamo-electric machines.  Dritish 

Thomson-Houston Company. (General Electric Company.) 


Aberdeen 


(Ingersoll Rand 
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19010. Cost indicator applicable for electrical meters. Record 
and Bevis. 

13078. End oonneotions for conductors on field magnets of 
alternate-current generators. Walker. 

15985. Electric resistance devices. British Thomson-Houston 
Company. (General Electric Company.) 

16830. Dlreot-ourrent electric supply systems. Highfield. 

21952. Power plants for the production of alternating clectric 
current by steam-engines. Howorth. (Maschinenfabrik 
Oerlikon. ) 

22519. Electric transformer farnaces. Frick. (Date applied for 
under International Convention, Dec. 18, 1905.) 

26086. Electrical winding mechanism for olooks. Steiger and 
Besancon. 

1907. 

1070. Electric candle lamps. Griffitlis. 

1658. Electric smelting furnaces.  Grónwall, Lindblad, and 
Stalhane. (Date applied for under International Conven- 
tion, Jan. 26, 1906.) 

3757. Guards or cages which are particularly applicable 
for use with incandescent electric lamps. Brown, 
Brown, and Gresty. 

3904. Dynamo-electrio machines. Latour. (Date applied for 
under International Convention, Feb. 16, 1906.) 


COMPANIES’ STOCK AND SHARE LIST. 


Name. a Last price 
Commercial and Industrial. 5 £ 
Alliance Electrical Co., 6 per cent. Cum. Pref., Nos. 1-70,000 1 +$ 
c Ова, ТОБ ООО а ааа анаа lcs 32 
Aron Electricity Meter, 6 p.c. Cum. Pref. Rhares, r 1090029 1 .. 116-1576 
British Alamiotum Co , Ordinary, 2,001-40,000.. 5 . 81552 
—— — 7 per cent. Cum. Pref., 1-40.000.. 9 9 Š co Ы 
—— ' A" 6 per cent. Cum. Pref., 1.20. 000 ону CARO és. 1 
— — 4 per cent. Fundiog Certificates, 1 e 000 ` жаза кез бз.» 44 
—— 5 per cent. lst Mort. Deb. Stock, Кеб. .......... 1 .. 101-108 
—— — 5j per cent Loch Leven Deb (Bog), T Red. 1-5,000 € .. . 88-101 
Britiab 1nsulatea and Helsby Cables, Ord., 1-100,000...... .. 6}? 
——— 6 per cent. Cum. Pref. x1:10,000 Mone om n у 
——— 44 per cent. Mortgage Deben e i eds . 101-04 
iibro Пор: Houston 4 per pied 1st Mort. Deb. " 90-98 
ortu We eatin house Шес, and Manuf. б per cent. Pret., 5 T" 
Brush Е rA. ° — берсе E EYES iba ó D 
rus ec nee ов. 1 ЫЈ ee 
——— Non. Cum., 6 per cent. Pref. ......... se CEDAR E 2 iff, 
—— Ч per cent 1.59 во бат СИ оооооововсо оо 100 ее 8193 
per т cent. 2nd Debenture Steck. . e e 100 dao 75 
Callende s Cable, Dobentur es . 100 . 106-108 
, cuo танов он оаа etes iesus 5 — 101 
B per oent. Pref, ..._............................ 5 .. 
Consolidated Electric 11 Co., Ordinary, 1 110,000 .......... l .. a-s 
Crompton and Оо. ...................................... 3... E 
5 per cent. Ређепіарея.......................... 100 .. 
Dick, Kerr, and (o., Ordinary, 1 260,000 .................. 1 2 
6 per cent ' um. Pref., 1- 305, 000 ................ 1 AM) 152, 
——— 44 per cent. Debenture Stock, Kode. 100 101-104 
681300 and Swan United, A" Shares, 1-59,20. ...... e 5. 14-14 
— % A " Shares, 01-017, 138 ME 5. . 24-22 
5 per cent. Debenture s 100 . 822 
——— 4 per cent. Deb. Stock, Red. .................... 100 . 45 87 
&lectric Construction, Noe. 1 to 112,100 .......... ...... 8 . 516716 
f 7 per cent. Cumulative Pref. .................... 2 .. 132 
4 per cent. Perp. lst Mort Deb. ................ 10^ . t184 
Electrolytic ANAL Oo., Ordinary, 1-202,218................ 1 .. 11:32-13 32 
errant: Limited, 5 per cent. lst Mort. Deb. Stock, Hed. 100 — 
General Electric Com mpany (1900), 5 er cent. Cum. Pref... 10. 849 
4 per cent. 1st А Deb. Stock ................ 100 .. wt 
W, T. Henley's Telegraph Works, Ordinai — —— A 6 — 1213 
44 рег cent. Ргеѓегепое.......................... 6 . Fi 2 
l " R t ре байа Perona, an d Tel LLLA ph We rks 000960 p ee 1 с 
ndia Ru r, Gu rc and lelegra OTK ee 
4 per cent. Debentures.......... ............. . I S І 
National Electric 8 fon бо, 1. 170,000 ............ 15/16-1 1/16 
Parker, Thos., Limited, Ordinary ............ А 10-10. 
Peebles (Bruce) ano Co., 6 per cent. Cum dai 20. 2 1-50 0:0 15 Am 4-A4xd 
l'eiegraph Construction and Maintenance. „ Sh 
5 per cent. Bond ‚и . ) 3 
White, J. G., and Co., 6 per cent. Cum. Pref, 1l 15, 00) `. 10 .. 89410 
Fleetrie Lighting and Supply.— 
Ad 14 te Electric Supply Cu, 6 p с. Cum. Pref., 1-10000.. 5 . 43-5) 
миз пеной, aud Hie. pat. +оо» ое овоо оо оо оооо өө өө lu .. $4 uż xd 
4, per cent. Cum. Pref., /,501-16,000 .... AU. va 94 10 
6 per cent. Cum. Second Pref., 15,001-22,500 .... 10 .. 104.04 
per cent. Debenture Stock, Red. . 100 — 11-14 
шко) Electric Light and Power Со.  .......... — че"; 
per cent. lst Debenture ик до. 5 100 9.1 
mp n and Kensington, Ordinary ................. РЕ 74 8 
7 per cent. Preference ............ 5 .. b 
Calcutta Electric 800011807000 Corp., Ordinary, Noa. 1-60, 00 .. 5 . 73 83 
Nos. 80,001-100,000 ............................ 41 871 
Cambridge Electric Supply Company, £10 Ord. . ........ а... le! 
Canadian General Electric Co., Common Shares .......... 900 . 151-1 
Ceutral Electric Supply, 4 per cent. Guar. Veh. du. un. 0 = 102-105 
кап. стое, West Код, and City Electric Supply, Ord. А ^ 
ООО а кеа анак wees ӨЕ au MES - 4 
'4% per cent Cum. Pref., Жз FFV - 4. 
—— 4 r cent. Detenture Stock, Red. 0 10) „ 9 +9 
' City 1 44 p.c. Cum Pref., 1 · 10,000 5 3} 44 
dit ) 40. 001·20, 00 & - яа 
Cheisea Electricity ras JJ 8 — а 32 44 
44 percent Debentures ......,,.........,...... 100 . 104-47 
Chicago Edison Co, lat Mt. 5р. c. 30-yr. 914. Bds , Red., 
DE BOG eich ee act ĩ ĩↄͤ adeo Eten aed ee uae t "91920 .. 98-101 
City us London, Otrtoumey. )) wae 140 „ 95-103 
——= per cent. Cumulative Prei. . 10 — 114-124 
5 рег cent, Debenture Stock .................... 180 æ 122-195 
——-— 44 per cent 2nd Deb Sta. Prov. Certa. (all pd.) iat 97-100 
City of Ментор Kiectric cd and Power Co, 5 per 
cent, Registered lat Debe, Red., 1-1, 56) ees SO „ — 4831 
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Amount 


Name. paid. Last price 
g £ 
Cordoba E uid ang Power Co., lst Mt. StL 5 per cent. Bds., 
/ ³·¹ü¹à ðᷣ Ku ĩĩ does РЕ у 100 90-92 
County of 1ч Kiectrical Power Distribution Co., 2 
Ordinary, 10001-0,000 .............................. i 44-5 
— prot Preference, 1.50000 .................. 5 .. 858 
County of don Biectric Supply, Ordinary ............ 10 11 
—— 6 per cent. Cum. Pr N 1V 10 æ I a 
— 4 per cent. Debentures Prov. Certs. All pd. Rd. 100 — 161 
1 per cent. 2nd Debentures Prov. Certe. ........ 100 . 87-100 
Bdmupdeon's Electricity Corporation, Ordinary, 1-50.000.. 5 le 
6 per cent. Cnm. Pro . 5 — 24-A 
44 oer cant First Mort. Deh. 100 . 88 92 
Electrical Development Co of Ontario, 5 per cent. Jet 
Mort. 5)?-year Gold Bonds, '0,751.15,75 , .............. x 79-81 p.c. 
Klectric Lt. H Traction Co of Aust. 6p с Cm Pf, 1 50 m E - 24 21 
5 per cent Debenture Stock Red = ғ8-98 
ше Supply Со, of Victoria, 5 per oent. let Mt. п 
tock, К кеа ‚G———UU оз эое ө ө а э ө э ө а „„ „ „ о э э ав ө ө е е е ө Ө eos er 96 98 
Filios Bie Oo Sa ply. Urd. Nos. 1-10,000 ........— - 6-64 
44 per cent. Deb. Stock, Red............. . . 100 . 97-100 
Hove Electric Lighting, Ord.. 1-13,000 .... 5 . 1-74 xd 
Indian Electric Supply and Traction Co, 6 per cent. Con- 
struction Deb, stock, Re... 10 . 10.109 
11е of Wight Elec. Lt. and Pwr., pe Db. Stk. Red. ..100 . -99 
кооп Electric Power and Lig Hag, 6 per cent. gum: 
, a eun xanax . 1 . 23/32-27/38 
Kensington & dere Li Ond. 1-21, 100475 . — 8387 
ensington an ta ө an otting per 
cent. Dabentare Sock E E RARE DIES 100 . 98.100 
Kidderminster and Dist. Elec. 28. Lighting and Traction, Pref, 10 — 93-104 
London Electric, CEDAT s 6 % % %ꝙ¼, e %% % „% „% % % % %%% % „% %%% 6 % „%%% 6 06 оо ð С] 14-24 
6 рег cent. Prei... . 5 . 43-54 
4 per cent. lst M Debenture Stock, Red... 100 .. -98 
Madras Electric Supply Corporation, 5 per cent. Construc- 
tion Deb. Stock., Red. Соот 0 Certe.), all paid ........ — .. 923.973 xd 
миш P sonk fint ,001-500,000 .. .............. 6б .. 67 
44 per cent. t Mortgage Debenture Stock.... 100 .. 106 '10 
44 per cent. Cum. METH RE ПРЕВРТЕ 5 — 4405] 
34 per cent. ү] Debenture, Red........... 100 . 90 у$ 
Mexican Electric Light Co., 5 percent. 1st Mort. Gold Bds., 
1235, C 1-1,000 (*.00), D- 2,000 (3500), M 1-4,400 (31,000) — 77.79 p. c. 
Mericau Light and rower Co., Capital Stock.............. $100 90 52 
9 per cent let Mort. Gold Bonda, ses, 1-4,000 
(#500), 4,001-13,000 (81,000) ............................ — 824 844 
Midiand £lectric Power Dis. y. p. o. lat Mort. Deb... .. — „ 95-8 
Newcastle-upon- лг Electric upply, Ordinary, 1-57,008 5 .. 7473 
— do., 57, 0,0-7 5,000 . „„ „ „ 66 „%„%%/%% ]́7' „ о о 5 ee 74-74 
do., 75,C01-87,500 (Issued at £2 prem., 16s. paid) 2 .. 243 
—— 5 per cent. Pref., 1-57,0034°...................... 5. .. 56 
—— do., 75,C01-87,500 (jesued at 10s. prem, бв. paid) 2 .. 13-2 
Notting Hill Electric Lighting Ride Os Sea Parson 8 5 a 12 15 
——— 4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) — 96 99 
Oxford Electric, Ordinary, 1-96 and 40-14, 5 110 NN 102 „ 82 61 
—— 4 per cent. Debent ure Stock .................... 100 . 96 9a 
River Plate Electricity Co., Ord., 1-119,687 & 120,501-120,507 1 E 
= — 6 рег cent. Non- Cum. Pret., 1.100000 ............ 1 3-1 
4 per cent. Debenture stock, Кеб. о... 100 96-98 
Rosario Klectric Co., 6 per cent cum Pref., 1-20, 00 ...... 5 5-54 
— -- 6 per cent. Cum. 204 Pref , ‚000 eee ae tea q 4.4, 
Royal Electrical convent of 1 44 per cent. First 
Shares Mortgage Debentures ...................... 100 .. 95 99 
Shawinigan Water and Power Co., 5 p c. Cons. 1st Mt. Ed.. — `.. 98 100 p.c. 
— Markets Electric Su ply Ord. 1-12, bt РОГИ rn 
cent. Debenture o 100 „ш 7377 
South Lon on, Ordinary ........................... eO» Ò ~œ 219 
South Касынын Electric Light and Power, Ord. ...... 1 $1 
—— 7 per cent. Cum. Pref. .. 6 0 %%% %% %% %% %%% %% „%%% оо 1 a M Y 
44 per cent. ине Deb... 666 2 6 „% „„ „ „ оо 100 + 1 2! 
St. James's and Pall Mall, Ordinary, 101 1-20,080 .. 9 9 9 6 — 74 84 
——— 7 per cent, Рге!.................... 0 0 %% % „% 06% % „ „ ое 5 еә 64 d 
——— & per cent. пе 699 2 о inary, еоооеоооооове ERTEKET) 00 an ^ 
Urban Electric Suppl dee 33 5 . 23 
—— 5 per риге Ман» Б. Каша 50,001-80,000 5 5-4 
Westminster, Ord оосооооооовоооооофоооо ое оо оо etaed ое 5 «e 9 10 
— — 44 per osi Pret., 110,101-138.251 ш... 65 T 54-62 
Electric Tramways.— 
Angio-A tine, 54 per cent. Cum. Pref., 1-260,007...... з . . 
% c dead be CC ERE é - 4-76 xd 
— — Permanent 6 per cent. Debenture Stock, 1888.... 100 .. 132.135 
Auckland Elec. Trams., 5 p.c. lst Mor. Deb. Stk., Bed. .... 100 „ 104-107 
Barcelona Tramways, 1-20, 000 62 0666 „ „ „ „6 6 „ „ ооооооео 10 om — 
5 per cent. Cum. Pref. Shares, 1-10,000 . e 1: au — 
— — 5 per cent. De E 6 6 „ 6 2 6 %%% ов оа 100 xD -— 
cx dad эф ызыл сус) Red. Deb Deb. Btock o nnn... 100 . — 
Pref. Ord. Bhs., , 75, 001-150 ‚6%., 1 . 25'32 29/32 
F ares, 1-59, 384 ТА l * ¿l 
Birmingham and Midland Trams., 44 p c. lst Db, Stk., Red. m . 995.99 
Blackpool and Fleetwood Tramroaa . — 134 13 
Bombay Elec. Supply & Trams. Co., o., oper cent. Cum. "Pret. 3 vs 71.84 
44 per cent. Deb. Stock, Red. ............. ss... 100... 97-100 
Brisbane Tramway Invest., Ord., 1- 75, 000 ......... UN à us 24-28 
5 per cent. Cum. Pret., Nos. | 1-75,000 ........... 5 — 43-5 
er per cent. Deb. Stk., Red., Prov. Certa. ш р4.. 100 . 98-102 
Britiah Columbia Electric Railway Co., Ord. Def. ........ 100 — 126.130 
—— 0 Pret. *«ec900009000969905a40292006006009095099290€ eovvnce 100 р 106-111 
—— 5 per cent. Cum. Perpetual Pref. 8tock.......... 100 . 102-106 
——— 44 per cent. lst Mt. Debs., Nos. 1-6, 250, of £40each 40 .. 99-101 xd 
— 44 per cent. Vancouver Power Deb aa — 1024-1044 
British Electric Traction осоо тооно. 10 2 5. 
——— 6 per cent. Cm. Pr, 30,001-60,000 ........ eee es. 10. 6171 
———- per cent. Pe tual ресе Stock ......... 100 — 101-105 
— — 44 per cent. 2n Deb. Btock ........ % % % „%%% „% „„6„%6 0 eee 100 as 81-84 
Buenos ио Ау and Belgrano Trams 6 „ „66 60 тоогоо rr» 6 =s 34-4 
“А” б per cent. Cm. Рб, 1-40,000................ Bo ce 9-54 
— ' B" 6 per cent. Cm, Pl., 1-27,500............. e 6 — — 4b 
bl per cent. Deb. Stock, Red. 6 % %%% „%% % „6% 6% „„ „ оо % Фе 100 RE 103-1(6 
Ee Prov. Cert., all d *99*00920952a00600600992796€09€ 100 ee 101-104 
Buenos Ayres Electric s, 5 p.c. Deb. Stk., Көй. .... 100 — 88101 
Buenos Ayres Gd. Nat. Trams. Co, 53 per cent. Prel. Deb. 
Bonds, Red., 1-1, 0 %11ꝝ. . een 100 .. 1C0-:04 
6 per cent. Deb, Bonds, Red., 1-2,275 ............ 100 . 100-105 
Buenos Ayres Lacroze Trams. Co., Stg. 5 per cent. lat Mort. 
Deb. Stock, Re.... 100 .. 93.97 
Calcutta Tramways, 1-105,000 ............... TERCER е OD as 8 84 
Phi 001. 157, ОИЕ РРО НЕА TIE - E 71 8i 
cent. 1st Deb. Stock, Кед. ..... Veo as 9 — 105108 
Cape Elect c Tramways, Nos. 1-480000. ................- l . 7/16 916 
City ot Tramways, 5 per cent. Cum. Pref. . 5 „ FEA 
4 per cent. 1st Mortgage Deb., 1-3000 (1917) ...... ; 100 i 98 11] xd 
City of Buenos Ayres Trams. Co. 101900, 1-248,000.......... 5s . 535 
— — per cent. Deb. Stock, Кей. 19555 a 35.181 


Name, Amount Laat price. 
u g 
Oork Electric Tramway and Lighting Со., Ordinary ...... 10 „ 1415 
== о pe ene Cum. Pref. 2 6 6 6 „6 „ 2 2 6 66 „ 0 2 % % „% „ 6 „ „„ „„ оо 10 ео 14.15 
г cent. Debentures .................... eO... 100 ao 99.10 
Dublin 1 bo ze Tramways (156 „ Ord., Noe. 1-0,000 ..... 10 — 14 -'% 
— 6 per cent. Pref., ов. within 1-60,000 . 5 0 6 6 66% 6 6 во 10 as 132 142 
5, per cent. Mort. Debs., 1-5.000 Red. . 100 2 94-36 
Hastings and Dist Elec. Tram. Co, 44 p.c. Deb stk., Red. 100 .. 88.101 2d 
Havana Electric Railway Consolidated Mort. 5 per cent. 
50-year Coupon Bonds of 1952, 1-6, 957. F 85.90 
Imperial] Tramways, Ordinary . ооооооовооососоооооооооововто оо ед 18-19 
6 per cent. Cum. Pref. Фоооороооотвоовооооовоовьвоооое l ee 14-1 
4, per cent. Deb. Stock ..................... .. q . 100 . 108-11 
Isle of Thanet Electric Tramways and Lighting, 5 per o. 
Cum. , Nos. 30, A vro da es Gores — 1-8 
4 per cent, lst Mt. Db. Stock. Red. eee 100 .. 72.78 
Kalgoorlie Electric Tramways, 1-25),000 ................. 1. 8/32-5/32 
5 per cent. A" Deb. Stock... 100 .. 91- 
——- per cent. B" Deo. 8босЁ...................... 100 .. 60-84 
Kidderminster and District Lighting and Traction, Pref... 6 ~  W&4 
Laocasnire United Tramways Limited, 5 per cent. Prior 
Lien Deb. Btock, Red. e*290029502220990009 990999290999 „ 06 оо 100 «ә 95-98 
——— £2% 500 2ud Mort. Deb Stoc „5555 оо ве ecce — ео — 
— — £85. 530 Deferred Deb. Stock ‘ali fully pad). — 
Lisbon Eleotric Tramways Limited, Ord.. Nos 1-594, 188. 1 ..13/6-17/16 
——— 6 per cent. Cum. Fref., Noe. 1-425,553 ОРЕКЕ ee 1 -11/6-1 3/16 
= 5 per cent. Mort. Deb., 1-5,00) Кей. ............ 100 .. 88-10 
London United Trys. (1901), 5 per cent. Cum. Hee 10 ш 7% 84 
— 4 Per cent. lst Mt. Db, Stock, Red. „„ „6 „ „66 „„ „6 „ ee 100 ee E 89 
Madras Elec. Trams. (1904). 5 pw cent. Deb. Stk, Rd. 100 .. 98-101 
Manila Elec. R R. and Lghtg. ,9 0 C. let Lien an Coll. 
Tr. Sinkg. Fund Gold Bonds of 1955 Ked.. 1-4 6 . $1,000 . 93-95 
Manx Elec. Kallway Co., 54 p.c. Cum. Pret., 301- 21, 5s and 
% Y /// DE RE DIVA Vac ĩé K es e aei 64.54 
a perc cent. lst Mort Deb. Stock, Re. 100 97-100 
Metropolitan Elec. Trams., Detd., 1,000, 5014 1.81 010. 1 . l/16516 
——C 5 per cent. Cum. Pref.. 500,001-1,000 00 1 . 27/5231 38 
44 per cent. Deb. Stock, Rad... .10 . $96 
Mexico Trains. Co., Gen. Cons. lat Mort. 50-year 5 per " cent. 
Gold Bonds iis ciertas tre 8 — .. 82.84 pee. 
Milwaukee Electrio Kail and Lignt, 5 p ene 30-yr Cons. 
Mort. Bonds, 1925, 1-5,500 and 7,00 V 61,000 .. 103-106 
Montreal Street Rail, 44 per cent. Sterile ED ed 1-2,000 
(1922) €€06€9€0e(00€0090600009000000600060906*9*96009€90990000€009009220000€929 «ee 102-104 
New General Traction, ‚ 6 per cent. Cum. Pref., 110,000 and "i 
[] Уй ? „ 6 6 „% %% %I „ „%% %% %%% %%% %%% %%% %% %% %% %% %% „% „% оо 


eos 282000608 080 10 


5 wee 5 per cent, 1 Mri, Deb. Bik. 0 
Perth Elec. Tramways (W. т cen " 
Potteries Electric Traction Nadin, Gram 1 


5 per cent. Cum. Pret., 300.851 545,000. „ 


Tt. 11/16 


12 11111 
te 
S 


44 per cent. Debenture Stock пое аваас: JU 980 10) 4 
Provincia] [ramways Co., Оғаіоагу, 1-24, ‚912 РТР Я . 10 . 64-5 

— 6 рег cent Cum. Pref. ООО vies si rs 10 .. 1041] 
Rangoon Elec. Tramway and 50 Co., 6 p.c. Cum. Pref., 

%% et a utara bs asa vier nena МЫ pets РЕ Р 51-5j 

4) per cent. lst Mort. Deb. Stock, Кей. ...... e. 100 .. 97-100 
Sao Paulo Lramway Light, and Power N 81.0 .. 125.134 
—— — $ рег cent. lst Mort. Deb., Red 1929. 1-11,000 ....8590 .. 96-97 p.c 
South Metropolitan Electric Tramways and Lighting со, 
6 per cent. Com. Pref., 19,571-169,570, Prov. Certa. . 1 .. 29 32-1 1/32 
—— 14 5 cent. Deb. Stock, Red. 1940 ................ . 10 .. 8487 
Sunderland District Electric Tramways, 5 po. lst Mort. 
Debs, Red., 1-406000. .... ............................ 100 .. 86-90 
Yorkshire (West Riding) Elec. Taar Co., Ord., 70,001-110,000 5 1-18 
6 per cent. Cum. Pref., 1-40, .................. Des 34-38 
—— — 44 per cent. lst Deb. stock, Кед. .............. .. 100 .. 9.-95 
Electric Railways.— 
ри cens Pret. Tu Véase ur a ad xa ea dans | 92-94 
deferred æ l F 55-59 
— poer" p. c. Deb. Btock (Peov. Script Corte., fully т paid) 100 — 103-106 
City and South London, Consolidate Ordinary ое .. 2 LOO .. 41-43 
— 4 per cent. Debenture Stock % % %% „%%% % 2008 2000 оо 100 104-107 
——— 5 per cent. Pref. Stock 91 666 „ %%% %%% сево оо оо 90 100 аш 119-199 
— 99 oe 9? '95 оооовооооооо оо ооо во оо 00 oa 115-118 
liver 10 ad, 5 Mtt „ % %% %% %% „%%% %%% „0% го te 10.105 
verpoo verhe per cent орооороопоороооооо оо an 
rdinary, 1-50,000 . 2 6 00020 ee ee 10 en d 
——- — 4 per cent. Mort gage Debentures, ‘Red, 1-1, 000 .. — d . 
Underground Electric Railways of London, 5 per cent. 
Profit-Sharing Secured Notes eee 00080800008 C0 68 0.0 428 ав =» eee 76-79 
Telegraphs and Telephones — 
Amazon Telegraph Co.. 1-25, 0 ......................... . 10 .. 3-35 
5 per cent. Debs., Red., within 1-1,069 ............ 100 .. 88-91 
American Telephone and Telegraph Collat Trust 4 per 
cent. Bonds, 1-28,000 and 53,001-78,000 ............... 81.070 .. 92-94 
Anglo-American Telegraph Co.. Ordinary „„ 100 60-64 xd 
6 per cent Preferred Ordiuary Hi Ed eee daba 109) ... 106-107 xd 
—— Deferred Ordinary ......... . 100 . 41424 
Anglo-Portuguese Telephone Со, 5 рег cent, ‘lat Mort Deb. 

Stock, Red. FC . 100 99-101 
сын Telephone Co., E 44, VFC m 61-71 
Commercial Cable Co., öter. 00-year 4 p. c. Deb -t k., » Bee 109 .. 93 
Cuba Submarine Telegraph Co., T ү E s I as ВДЕ 

—— 10 per cent. Preference, 1-6,00) . ——— ДО oon 164-174 
Direct Spanish Telegraph Oo., Ordinary .. ТИЕ - ЖҮ" VEI 
10 per cent. Cum Preference . CCC 81-94 
—À — 4 рег cent. Debs., 1. 600.. % %% ODE DEE %% „%%% %% 99900999 оодо овое ео 50 [Ir 98-101 
Direct United States Cable Co. ...... 20 . 149-154 
Direct West India Cable Co., 4 per cent. "Debe, "Reg. 

within 1-1,200. Red. ... ». . 93-101 
Rastern and South African, 4 per cent. "Mort. Debe., ‘within 

1 3, 00, 19. ‚1 [II 86-101 

— 4 рег cent. Reg. . Mort, Debe. (Mauritius Subsidy), 

1-8,000, 1913...... way . 100-102 

Eastern Extension, Australasia and China, 1 300 оо. 10 .. 135414 
—— — 4 per cent. Mort. Deb. Stock, Perp. .. мышы. 100 105-10 
Eastern Telegraph Co., Ordinary Se 100 137-132 

54 per cent. Preference Stock . . . 100 oo 874-89 
— —— per cent. Mortgage Debenture stock... аа 10 .  10o-! 
Great Northern Telegrapo Co. (of Copenhagen) ...... 35-37 
Halifax and Bermudas Cable Co., 44 per cent. Ist Mort. 

Debs., within 1. l. 200, Red. ооаооооее о оосо оо ооо бавоа о % %%% „ 6 of 929 2660 m 99-101 
Indo- kuropean Telegraph Co. e , ME. лаа 58-40 
Marconi's Wireless lelegraph Co., | .256, 127 — e A 5-4 

256, 128. 583, 129 Ir —*—*õ—*—-⸗̃⸗ ere ii 
Monte Video Telephone Co., Ordinary. 1. 72, 630... e». 1. 1516-1 116° 
——— 5 per cent. Preference, 1506992 шк ei beads eee d .. 89/321 1/54: 
Oriental Telephone and Electric Company. ОРОТ | “1 E 7/16 
— 6 pet cent. Cum. Pref, ........ es 4-)1 
Pacific and European Tel., 4 p c. Guar. Debs., ' Bed., 1-1,000 190 iss 3 100 
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Name, Amount Last price Name. Amount Last price. 
7 g 12 2 
National Telephone, Регѓеггей 2... ............. «3 100 .. 108.110 Telephone Co. of Egypt, d per cent. Deb. Stock, де 2 0 100 99-102 
теле нок ̃ ᷣ TTT 100 as 1044-1064 West African Telegraph C 949259000090090090000920«0092059*26 SHOES 65699009 lu ә 10-104 
6 per cent. Cum. First Prei. „3 10 — 113-171 W cat COMM ofa meris. 1-3 1,000 aud 53 001.53 603. —— 24 £i 
l per cent. Uum Sevund Pei . 10 10-1 4 p.c. Debs., 1-1. 560, Gua. by Western Telegraph: 100 93-102 
——— 5 рег ceat. Nun Cum. Taird Prei... 8 53-58 West India and Panama Teiegraph Uo. , Ordivary.. . 10 9/16-1 /16 
— 34 per cont. Dod. Stock, Rede 100 96- 6 per cent. Cum lev Preference....... FFF 10 74-8 
——» $ рог cent. Deb. Stock, Red. s....... 100 — 100.102 ——- 6 per cent. Cum. 2nd Preference ...... ЧЕККЕНГЕ 10 ... 6-7 
United River Piate rele. C b Urdinary, 1-100 000. 509299996 000.06 eee 63-74 5 per ceut Debe., Red., 800 666% 000000000000 „% %%% 100 eve 99-102 
——— 5 per cent. Cum Pret, 1-40.000........................... 5... 6-54 Western Telegraph Co., 1 -207 930... e e -144 
——— 5 рег cent. Debentare St ok, Ned “ө. 100 ... 103-112 -—— 4 per cent. Debenture stock, 'Rec.. КАНВИ ИРИ, [0 0 XN 101-104 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Milos of 


Traffic Returnsfor Increase or Accounts for past year. 
week. decrease. шек еы 
Lino, — . Е А — — 
| Current Total | Passengers | Oar miles | Pas- 
Bading 1907. | 1906 | Week. | “year, | 1907. | 1806. — i 184 dias [ | 
April24 1.456 LET £ 3 4 з 85,| 85 May 51| 64 Ü 1,379,788 
A»erdeen Corporation ..........| 2р А A | = ‚Тә ау 071 | 16,550,551 
%%% „ 27 212 273 6] — 8| 8 „ 16| 14,888 | 5,516,580 | 555,906 
B wer Street and Waterloo Ry... 27| 8470 | 1,V4 | 1,055 + 5,6010 | — | — es "E ыз = 
B irkeahead Oorporation ........ „ 28| 973 | 99 |+ 24| — 355 |8555|45:55| Maroh 31| 56,025 | 11,146,631 | 1,509,905 
Birmingham Corporation ......| » 20] 5.241 — = — 5% | — 31| 17,155 | 4,709,798 266,526 
Slienbärn Corporation . „ 2| 871 |+ 130] + %% | @ | а „„ 26| 48,876 | 8,661,720 | 986,953 
B lOorporation..........| » 27 448 44 — 46|- 96) 174| 17 310. — = s 
Blackpool-Flestwood Trama. .... „ £7| 29| 281 | 8|+ 452 | 16| 164] Dec. 51 31,846 | 2,325,677 | 579,264 
oration ............ 28| 2068 | 1831 |+ 24| — 615 | 43 4 | March 31| 95,766 | 20,205,196 | 2,161,130 
Barn moch Corporation .. -- os mom 1,599 | 1,54 25 - ev |1741| 1 2» 31 55,276 10,058,288 1,121,625 
3 7 — 9 95 
Bradford Corporatlon . .. „ 27| 4,310 | 3955 |+ 35 95 1/230,085 | 47,108,000 | 5,053,392 
Brighton Corporation „ 28| 7 Tal |+ = | 9#| 150,389 | 11,321,160 | 1.152,828 
© 49 = 
Belatol Tramwa Company.. „ 27| 4,682 | 455 |+ 1 514 là| Deo.51/259,799 | 35,312,373 | 6,127,135 
eee «i: „....| 27| 1,158 | 1,062 | e — 40 | 4) | Maroh31| 57,992 11, ‚092,704 1,197,772 
— 13 — 142 
Oorporatlon . 28 26) 875 1| 17,050 | 3,878,269 | 454,082 
O AA Corporation ое оосо овое ce м === — — — 3280 {532-25 "s 1 112,209 24,134,363 2,770,049 
- D|- 212 | 85| 85 
Carlisle Tramways Company. „ 27 150 170 Dec.51| 10,713 | 2,935,002 | 359,756 
Caatral London Баптау........| 27 5852 | 6661 — 8| -150| 6 6| | 317,588 | 44,875,547 | 1,281,214 
65 641 6 
City aad South London Ratlway.| , 23| 2825 | 2.760 | + + 64 i 3 811 = 
C i tester Cocporation . „ 8| 175 101+ 5 = 8 8 | Warch 31| 10,688 | 2,457,553 320,78 
30| — 165 15 
. and L. Compan 25 452) 411+ 1 Dec. 31| 24,895 , 5,814,576 | 882,856 
Oar wan Corporation’... .... %| 28 227 T 17 — 142 TA 745 March sil E 814, 2 
| t 3j- 105) «j| а 3 
Dover Corporation „ 27| 11 187 коор 24 „ 51| 11,250 | 2,855,400 | 284,343 
Dubll pes Biectrio By: » 2) 114 104 ЄР ^ 63 deo. 31 6,558 402,511 | 110,75 
! Dablin U. 17. „ 85| 5.275 | 4,817 |+ 953 + 2561 | 484| 8, . 51]261,489 | 50,050,949 | 7,077,572 
63| + 7,153 
Dandee City Tramways ........| » 23| 1,079 974 | + : 22 | 23 Мау 15| 50,151 | 13,086,396 | 1,005,911 
Cast — „ 27 8107 805 |+ 14) — 14 | 14 [March 51 36,652 | 5,589,658 | 865,816 
3,011 | 4-61,611A 79 
Glasgow Corporation............ 27 | 13.030 | 16053 | + 794 b | _ May 31/756,480 |195,767,619 |17,945,595 
Sionvester тевотаМов „ „ 21 29 25 |+ *|- 113 18 | 15 Магоһ 31| 15,466 | 3,902,077 55,905 
G. N., Pleca li, and Brompton. » 27 | 5,975 = T = 3 E us. Sis noscere 
Halifax Coeooration ............| — P ps ; , ,849, 
Haddersteld Corporation ......| » 27 140 | 4313 |t 123) + 23 35 | 35 „ $1|69,958 | 12,838,150 | 1,666,26 
Aall Corporation . ...... 27| 2.215 | 2035 |+ 179)+ 5 2 | 26 „ 51/112,651 | 27,102,921 | 2,910,698 
(ford Corporation .. seal). = = = 104 | 104 АЩ = fan = 
+ 171+ 78 9 
liceston Corporation.. cece] oe 24|] 117 100 Б = 9 = = РЕ a! 
KirkcaldyC arporation .. зала er 7 = = 74 74 Мау 15| 11,586 | 3,626,652 419,800 
564 | + 5.075 
L hire United Tramways ..| » 23| 1,079 715 | + 90 38, | 28 = 
Leeds ( Corporation .............. „ 21| 6083 | 5,47 H ES + 1.504 894 | 894 Maroh 25 298, „255 64,225,666 | 7,121,038 
Leicester Corporation ..........| » 27| 2025 | 1,988 42 | 42 Dec. 51 26,011 | 12,039,252 | 1,229,507 
—1,109| 4. 1,987 
Liverpool Corporation .. " 19,256 | 11.365 ' . 104 | 104 „ 31/547,625 |116,642,66 12, 166,419 
Liverpool Overhead Railway ....| 28| 1465 | 1,373 |t 94) + 16%) 6-65] 6-65 June 50| 81,502 | 11,171,865 | 1,024,275 
- 2| + 6,782 
London County Council ........ „ 2) 28,995 | 23,933 |" — : 98 | 98 ES = = = 
Loweatoft Озе гоганов': ИРИ = = = = 6 6 Sept. 30| 14,511 | 3,128,867 559,455 
Maidstone Corporation ........ = = c | +-1,667 T 2 8 | МатсЬ 51| 4,740 850,121 | 118,237 
Manchester Corporation ........ „ 27 | 15.665 | 11,938 | T% t5 149 | 149 „ 31/631,956 |126,900,87 14, 123,124 
Metropolitan District Railway.. T: 28 7,659 7,105 68| - 25 a4 24 edi E r d . xi 
; 90 | 23,050 ^ 
Metropolitan Rallway .......... „ 28 | 15230 | 15,20) M 74 74 as " 
Nelson С Corporation. .... „ 27 128 ке. "A — 101 82 2? „ 81] 6,09 | 1,972,647 | 206,558 
Newoastie-on-Tyne Corporation. » 27| 3,895 | 3591 50 | 80 „ 31197849 | 45,069,935 | 4,526,152 
3 78 99 15 
Newport (Mou. ) Corporation.. .., 25 605 55 T ве t| 154| „, 31 30,356 | 7,252535 | 785,435 
Oldham оной Vb АЕ РА =: = = 5% 54 » 258 65,555 | I3 456,245 1,504,740 
＋ 10 — 227 23 2 
porte mouth Corporation ........ 27 1,661 | 1515 à | 2341 „ 31] 95,708 | 19,625,329 | 197,499 
Reading Corporation............ 25| 5% 57 |+ 45 ES $5) | 334 GN bod э D 
&ochdale Corporation . dress = = — = 2129 | 21 29 „ 31 14,881 | 2,837,110 386,547 
Rotherham Corporation. — = = 34| 83 „ 651 25568 | 5,251,472 | 693,066 
dalford Corporation ............| » 29 4,322 | 3.920 |+ 492] — | 708) 702| ,, s1g14,1 | 39,813,660 | 4,884,590 
Scarborough Tramways Со... — = = 4| 4 s — cs Кы 
S»effield Corporation ....... eee 541 | 4,727 | + 71 + 1,157 | 358 | 35| „, 25/240,566 | 65,952,285 | 6,049.899 
Southampton Corporation — = = = 18 | 18 „ 51| 49,365 | 9,204,771 | 1,108,369 
— 2 — 27 9 9 € 
&outhend-on-Bea Corporation... » 24| 289 | 2901|—7 SB. abs = МИЕ rae = 
Stockport Corporation ....-.....| — = = = 25 25 „ 31) 59,550 | 6,766,031 | 1,027,73 — |923 — |4#% 
: 97 | - 227 | @0 20 35 6:9 
Sunderland Corporation. o 28 1,279 | 1,182 | + 2 „„ 31| 64.858 | 15,364,463 | 1,495,685 |1-004 10-36 | — 
Swindon Corporation. + 24 142| 165 cu ы 44); „% , 3| 4.937 | 1,516,757 | 102,751 |087 |1153 | 1,87 | ^ 
Wallasey U. D. O. . . „ 27 736719 177 11 „ 51 58,768 | 7,412,881 778,852 |130 1194 | z2 |7% 
Wakeington Corporation ........| — = = v5 9 9 » S1 17,057 | 4,418, 403,363 | — |995 | — | O88 
"West Ham Corporation ........ „ 25| 2,144 | 1,953 | + 51] — 118.773.742 | 1,987,165 | — | = | — . 
"Wolverhampton Corporation |». 24| (773 | 718 1+ 60) + 28 20 | 2 „ 51 41,905 | 8,847,065 | 960,558 10-583] 2,068 
ө Incledin steam \raics {And 9! miles of interlacing track a Train mile, d Fee mile of single wrok, А Half-years Ggures, k Double rack 
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shown by Fig. 2. These circuits consist of a heavy ring of 
brass or copper surrounding the pole-shoe, and the effect of 
them is that if the field is at all displaced the lines of force 
cut the circuit, inducing a heavy current in it, which, 
exerting a force in opposition to that producing it, tends 
to kesp the field within its proper limits. A simple way 
of trying this device to see if it will prevent the motors 
from racing, is to wrap as much bare copper as possible 
round each pole-shoe, care being taken that it does not 
foul the armature, and that a good closed circuit is the 
result. If this sufficiently improves matters, then permanent 
circuits may be fixed. 
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Another metbod that is often adopted to prevent a field 
from surging is to have shims of about O2in. thickness 
fitted at the back of the poles. These, of course, lessen 
the air-gap and reduce the speed slightly, so that more 
resistance bas to be inserted to bring the speed up, but 
they help to stiffen the field and reduce the leakage.— 
C. H. RYLEY. 


Question No. 952. —Describo with sketches some arrangement of inter- 
locking double-pole circuit breaker with equaliser switch so that 
it is impossible to close circuit breaker with equaliser out, and to 
open equaliser with circuit breaker in. 

Best Answer to No. 959 (awarded 10s.). —' The form 
of the attachment to be fitted to the circuit breaker and 
equaliser switch to fulfil the above conditions will, of 
course, depend largely on the design and type of circuit 
breaker employed. We have, therefore, in the following 
description chosen a circuit breaker of the carbon-break 
type, as these are now generally adopted for switchboaril 
work, and may be installed either as single-pole or double- 
pole. In Figs. 1 and 1А a side view of such a circuit 
breaker is shown, the general arrangement of which may 
be taken as representative of that of most of the carhon- 
break circuit breakers now in service. The action of the 
circuit breaker in opening is due to a “toggle” joint, 
assisted by the spring action of the laminated copper strip 
connecting the body to the connection stud (shown dotted). 
When closed the switch arm is held in position by the pawl, 
A, and the catch, C. Connected to thesamespindle as this pawl 
and moving with it isthe tripping lever, L. Pressure on the 
button, B, releases the switch arm and serves as the “ hand 
trip.” The automatic trip is operated by a plunger striking 
the lever, L, as shown by the arrow in Fig. 1А. The 
tripping coil (which carries the main current) operating 
this plunger is not shown in the figures, and in the double- 
pole design is usually located between the two switch arms 
of the circuit breaker, the plunger having extension pieces 
engaging simultaneously with the tripping levers, L, on 
both sides. (It may be mentioned that the double-pole 
design is usually made up from two single-pole circuit 
breakers, with, however, only one tripping coil located 
betwcen them, and capable of operating the tripping levers 
on both elements simultaneously.) 

The additions required in order to interlock the circuit 
breaker and equaliser switch are shown in Figs. 1 and 14, 
where a purely mechanical control is adopted, while 
Figs. 2 and 2А show the interlocking gear with electrical 
control. А convenient point, D, is selected on the body 
of the switeh arm, the locus of which, during the first 
motion of closing the circuit breaker, is practically a 
vertical line. (It is obvious that during the closing opera- 
tion the point D moves in an arc of a circle whose centre 
is at G, and hence, as D is on & horizontal diameter, this 
point will for a short distance first move in practically a 
vertical line.) An additional catch (shown in black) is 
fixed to the switch arm at D. A pawl, E, is suitably 
mounted on a stud so as to engage with this catch when 
the circuit breaker is open (Fig. 14), the pawl moving 
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about H as centre. Moving with this pawl is an arm, F, 
to which is hinged a rod, J, passing through a hole in the 
switchboard panel. By means of a system of straight and 


bell-crank levers, K, L, M, the motion of rod, N, operated 
by the blade of the equaliser switch is imparted to F, 


and thence to the pawl E. Hence, when the equaliser 
switch is “in,” the pawl E is moved clear of catcb, D, 
and the circuit breaker may be closed (Fig. 1 illustrates 
this condition). 


Fic.f. 


In order to lock the equaliser switch when the circuit 
breaker is closed, a catch, Q, is fixed to the blade, at a 
convenient point. This engages with a pawl, P, when the 
switch is closed, the pawl being held in position by a 
spring. A rod, O, to which is attached a strong spring, S, 
is hinged to a bell-crank lever, R, and operates a rod, T, 
terminating in adjustable lock nuts, X. The lower part of 
rod T moves freely in an extension arm to the pawl P. 


— 
1 — 
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The гоа О is located so as to be operated by the switch 
arm of the circuit breaker, which, when closed, compels 
the system to take up a position as shown in Fig. 1, thereby 
compressing spring, S. The lower part of rod T, carrying 
the nuts, X, is now clear of the pawl P, the position of 
the latter preventing the equaliser switch from being 
opened. When the circuit breaker opens, the spring S, 
which was under compression, is released, and a “hammer 
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blow" is delivered to the pawl P, thereby disengaging 
it, and the system finally takes up the position shown 
in Fig. 14. The equaliser switch may now be opened, 
at which operation the pawl E engages with the 
catch, D, and locks the circuit breaker. In order to 
get а sharp return for the pawl E, the lever, L, should be 
weighted, or a spring fixed to give the same effect. The 
rods T and L will require to be bent to clear the terminal 
stud of equaliser switch, and probably the circuit breaker, 
also for rod T. The rods and bell-crank levers for this 
device need only be of small dimensions, and will thereby 
not occupy very much of the space behind the board. It 
should be pointed out that the rods N and O should be 
tipped with fibre or ebonite, where they come into contact 
with the equaliser switch and circuit breaker. 
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Figs. 2 and 2A show the same arrangement of interlocking 
catches, but with electrical control. In this case the arm, 
F, is operated by a toggle system of levers, A and B, of 
which A is fixed at the end, G. These levers are kept in 
the position shown in Fig. 2 by the spring, S. А plunger, 
P, operated by the solenoid C, is hinged to the middle 
joint of А and B. Оп exciting this solenoid, P will be 
drawn down, compelling the levers, À and B, to take up 
the position shown in Fig. 24, extending spring, S, and 
releasing the pawl E from the catch, D (Fig. 1). The 
travel of the plunger Q must be such that the levers, А B, 
are not brought on a dead centre (see Fig. 24), otherwise 
the system will not be released. The pawl P is operated 
in а similar manner as in the mechanical control. The 

lunger of the solenoid C, should deliver a “hammer 
blow " to the arm of pawl P, and, therefore, should prefer- 
ably be fitted with an adjusting screw, H, aud a top of 
non-magnetic material (shown in black). The solenoids 
C,, C, are excited by means of auxiliary switches, operated 
by the circuit breaker and equaliser switch, as shown in 
Fig. 3. The rod, O, operated by the circuit breaker as in 
Fig. 1, carries at the remote end a short-circuiting disc of 
copper, which in its normal position (with the circuit 
breaker out) short-circuits the spring contacts, A and B, of 
switch M. On closing the circuit breaker these contacts 
are open-circuited. A similar arrangement is adopted with 
switch L, but in this case the normal position of the switch 
(equaliser out) open-circuits the spring contacts, C and D. 
The switches are operated by the insulated rods, O and N, 
which are worked by the circuit breaker and equaliser 
switch respectively in the same manner as in Fig. 1. 
Springs 5,, S, should be fitted to these rods and sunk into 
the switchboard panel to return the switches to the normal 
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position. It would, of course, be preferable to arrange the 
excitation of the solenoids from a low-voltage circuit.— 
А. E. T. 


Answer іо No. 959 (awarded 5s.) —lf “Е. V. B." had 
given a sketch of the arrangement of switches, etc., on his 
board it would have been better, or the maker of circuit 
breakers, as each maker has a different style. One arrange- 
ment is shown in Fig. 1. It will be seen from this that 
the equalising switch is placed between the poles of the 
circuit breaker, and is worked by the handle, А, through 
bell-cranks. Across the circuit breakers is placed a block 
of wood or ebonite, etc., so that if the circuit breaker is 
being closed before the equaliser is in the strip of wood 
catches it, and if the equaliser is accidentally worked it is 
stopped by the strip of wood until the breaker is released. 

Another method is the following. If there is a positive 
and negative main switch, couple the equaliser switeh up 
with main switch of same polarity, thus, in a way, making 
a double-pole switch of it. Next have the contact which 
takes the equaliser blade made 1in. or 2in. longer Ж shown 
in Fig. 2) than the main switch blade's contact. It is easy 
to see from this that the equaliser is closed before the 
machine is on the B. B, and that it is the last to break 
circuit. This latter arrangement makes a very neat job, 
whereas the interlocking the switch with the circuit breaker 
is ungainly at the best.— A. Н. ELLIS. 


Answer to No. 959 (awarded 5s.).—The arrangement in 
the accompanying sketch shows a simple method of doing 
this, the sketch itself requiring little explanation. A pin 
attached to some portion of the handle mechanism of the 
circuit breaker, which has a horizontal motion in relation 
to the base, engages with a crank containing a slotted hole 
in order to allow of any movement which would take place 
owing to the pin revolving round a different centre to that 
of the crank ; on the other end of the shaft is a cam, which 
is shown clearly in both positions in the side elevation. 
Two bearings for the shaft are required, as indicated in the 

lan. These can be placed either above or below the slate 
e as desired. The equaliser switch blade is extended 
beyond the hinge bracket as shown. 
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The action is as follows. The circuit breaker is shown 
closed in the plan, when it will be seen by the side eleva- 
tion that it is impossible to open the equaliser switch, and 
it is only when the circuit breaker is open that the equalis- 
ing switch can be closed and opened. In this last position it 
will be seen that it is impossible to close the circuit breaker, 
which is just what is required. The above can be recom- 
mended as being а simple, cheap, and practical method — 
JNO. ARNOLD. 


[Other replies to Question No. 959 will be given in our 
next issue.—Ep. E. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert guestions of a practical 
character relating to. central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give fire shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers аге 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 

QUESTIONS. 


969. What are the best-known methods of ventilating high-speed 
turbo-driven alternators and generators! What percentage is 
taken up in windage '—NorA BENE. 


970. I want a few small magnetic clutches somewhat similar to those 
described by Colonel Holden in his paper before the Institution of 
Electrical Engineers about 18 months ago—power about 2 h.p. to 
3 h.p. at 220 r.p.m. Current to be taken at four volts. State 
definitely what formula should be used, and, if possible, give the 
sizes of magnets in use for similar work. In one case I am rather 
cramped for room, во that I should like the magnets as small as 
possible consistent with certainty in use. —T. 


ANSWERS. 


(езт No, 959, —Describe with sketches some arrangement of inter- 
locking double-pole cireuit breaker with equaliser switch so that 
it is impossible to close cireuit breaker with equaliser out, and to 
open equaliser with circuit breaker in. 

Answer. to No. 959 (awarded 5s.).—As no mention is 
male of the type or make of the circuit breaker used, опе 
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cannot give the exact detail of an interlocking gear. I 
would first point out that it is unusual to have a double- 
pole breaker, the breaker usually being placed on the 
positive pole only. Complicated interlocking gear is a 
thing to be avoided, and should bo reduced to a minimum ; 
it is also, I consider, bad practice to attach interlocking 
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gear or any complications to circuit breakers. I would 
recommend a panel similar to that shown in the sketch, 
which is the front and back view of an ordinary traction 
panel. (In the back view the connections are shown the 
reverse way about, to facilitate following the connections.) 
The panel contains а B.T.H. overload breaker connected to 
the positive pole, an ammeter, shunt regulating resistance, 
and three-pole interlocked switch. The panel is practically 
self-explanatory. The negative and equaliser switch are 
coupled together by an insulating bar, usually of ebonite. 
This bar projects just beyond the positive switch, and has 
a notch in it to admit of the positive switch being closed. 
It will be seen that this very simple arrangement fulfils 
the requirements in every respect. The negative and 
equaliser switches must go in together; the positive switch 
cannot be put in without both negative and equaliser going 
in also, neither can the equaliser switch be opened without 
all three switches being opened at the same time. The 
positive switch can be opened to take a machine out of 
parallel. The breaker is always kept in, and should it 
open for any reason the positive switch is opened, the 
breaker closed, and the machine paralleled in again with 
the positive switch. The equaliser switch can, if desired, 
have a slight lead of the negative switch so that it will go 
in first and come out last. I до not sec that а breaker on 
the negative side of the machine can serve any useful 
purpose, but it will do no harm if the three pole interlocked 
switch is in circuit.—S. 
Question No. 960,—Whiat are the relative advantages and disadvantages 


of ''motor-operated" compared with ''soleuoid-operated ™. oil 
switches on an extra high-tension circuit! 


Answer to No. 960 (awarded 7s. 6d.).—Each of the two 
methods named by “W. A. A. B." has applications for 
which it is peculiarly suited. The motor control is most 
suitable in devices which are rotary in their operation, such 
as rheostat face plates, but for operating oil switches or 
circuit breakers, which reciprocate in their action, solenoid 
control is preferable. If a motor were used, some sort of 
gearing would be necessary in order to transform the rotary 
motion of the armature to the reciprocating motion of the 
switch; a worm is generally used, and to obtain sufficient 
power to operate during the closing or opening of the 
switch the armature would have to make a considerable 
number of revolutions. Again, the failure of the driving 
power during operation will leave the switch in whatever 
position it happens to be at the time of failure, for there is 
а positive connection to the driving power, and the result 
of a switch being left in an intermcdiate position may be 
serious. Then, if the power should fail, aud is desired to 
either open or close the switch by hand, it would be necessary 
to disengage the worm of the motor shaft from the wheel 
before this could be done. Also, apart from thesc disadvan- 
tages, it is necessary to have cut-out switches at the limits 
of the travel, and these devices to a certain extent increase 
the possibility of trouble. 

With electromagnets for operating oil switehes and 
circuit breakers many of the difficulties mentioned above, 
if not all, are obviated, for with this system the connection 
is very direct, the moving corcs of the closing magnets 
being connected directly to the mechanism of the switch, 
thus doing away with any form of gearing, and, instead, 
having the pull of the magnet exerted directly upon the 
closing mechanism. Also the fear of the switch remaining 
in any intermediate position should failure of the driving 
power occur is removed, for it is impossible for it to remain 
in any other position than the fully open or closed, gravity 
or springs acting upon it as soon as the power of the 
magnet is released. Then, should it be necessary to 
operate the switch by hand, this can be readily done 
without changing the mechanism in any way. 

With either method the source of power can be a storage 
battery, or the station exciters, if in a station, and the 
control in both cases can he centralised at a controlling 
platform, where all switches and other devices for operating, 
together with automatic indicators and signals to show the 
operator the positions of all switches and all circuit changes 
of the apparatus, can be suitably placed. This fundamental 
feature of control—the connections between the apparatus 
and the control board, together with the source of encrgy— 
is, therefore, common to both, and so far as certainty of 
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from a secondary battery is passed through О; this pulls 
down the valve, V, and admite air from the compressor 
into the cylinder above P and also P’, thus releasing the 
catch and closing the switch. To open the switch, air is 
admitted below the piston, P. Now, from the above 
description of the two modes of operation, it will be seen 
that the motor-operated 611 switch has the advantage over 
the solenoid-operated oil switch for the following reasons : 
(1) the chief advantage of the motor-operated over the 
solenoid-operated is that it is so much quicker in action, 
which, of course, is of very great importance in synchronis- 


actual кп of both systems is concerned there is 

practically no preference, since successful operation is now 

guaranteed. From the above remarks on the both systems, 

for this purpose, by the writer at any rate, the electro- 

нш oil switches would be  preferred.— 
. А.В. 


Answer to No. 960 (awarded 5s.).—I think in answering 
this question the best method will be to give a short 
description of both the motor-operated and the solenoid- 
operated oil switches, and then to state the relative 
advantages. 

(a) Motor-Operated Oil Suitches.—In Fig. 1 M is a small 
series motor; S and O, two strong springs ; C A, the cross- 
arm to which the movable contacts of the switch are 
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attached (the contacts, of course, are effectively insulated 


from the cross-arm); L is a toggle-jointed lever; X, the 
motor-clutch solenoid ; K, the motor clutch ; W, the wheel ; 
W’, the worm which is attached to the motor shaft. In 
Fig. 1 switch is in closed position. A diagram of the 
electrical connection is shown in Fig. 2. When the motor, M, 
is switched into circuit it causes the wheel, W, to rotate in 
the direction indicated by the arrow shown in Fig.1. Now, 
the middle joint of the toggle is on the same shaft as the 
wheel, W. Thus the middle joint is moved out of position, 
and liberates the cross-arm, C A, which falls, due to the 
compression of the spring S. The cross-arm in falling causes 
the centre joint of the toggle to rotate faster than the 
wheel, W, воа pawl and ratchet device is fitted to W to allow 
of this. Thus the switch is closed, and the lower spring, O, 
compressed. Аз will be seen from the diagram of connections 
(Fig. 2), the motor is switched automatically out of circuit 
when the middle joint of the toggle has moved through 
an 8 of 180deg. the special commutator, Y, being 
carried on the same shaft as W. Now, to open the main 
switch, the small two-way switch in Fig. 2 is moved on to 
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the other contact, this causing the current to flow through 
the motor, M, and clutch solenoid, X, thus starting the 
motor and displacing the middle joint of the toggle, the 
spring O then forcing the cross-arm upwards, which opens 
the switch and compresses the top spring, S, until the 
motor is cut out of circuit by the special commutator, Y. 
The two lamps shown in Fig. 2 are of different colours, 
and denote whether main switch is in or out of circuit. 

(^) Solenoid-Operated Oil Switches.—Fig. 3 shows a sec- 
tional elevation of a solenoid-operated, or, more correctly, a 
pneumatically-operated, oil switch. V is a small slide valve 
which admite air at a certain pressure above or below the 
piston; P P' is another small piston, Z a small spring ; 
D is the operating solenoid, E а catch, and C A the cross- 
arm to which the movable contacts of the switch are 
attached. То put this main switeh into circuit, current 
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ing; (2) with solenoid-operated oil switches an air com- 
pressor must be installed, besides a battery to supply 
current to the solenoid, thus adding to the initial cost and 
upkeep of the station; (3) the valves, etc., of the solenoid- 
operated oil switch are more liable to get out of order than 
is the mechanism of the motor-operated oil switch.— 
ALPHONSE. 


Question No. 961.—On closing a circuit which normally takes about 
100 amperes direct current at 500 volts the current in it rises 
to over 200 amperes, Would it be ible, by using a ‘‘ reactive 
coil" in series with the circuit, to keep the current from rising 
above normal? Show how to design and state probable cost of 
such a coil, 

Best Answer to No. 961 (awarded 10s. ).—A little more 
information as to the nature of the circuit in which the 
peak of current occurs at switching in would be very valu- 
able in deciding upon whether a reactance coil would 
accomplish the result desired. In establishing a direct 
current in a circuit the value of the maximum current at 
switching in depends on (1) the ohmic resistance of the 
circuit, (2) the inductance, and (3) the counter E.M.F. in 
the circuit. Generally the effects due to (1) and (2) are 
considered together, the combination being known as the 
“time constant ” of the circuit. When considering sudden 
variations of current or E.M.F. on direct-current circuits, 


the ordinary form of Ohm’s law (c = &) has to be modified 


according to the law of Helmholtz, which in its general 
form reads : 

E. zd 

i 2 +6 i 

gp t 

where ? is the instantaneous value of the current at the 
time /; «the base of Naperian logarithms ( = 2'718); c a 
constant of integration; and E R being the same as in 
Ohm's law. For the case under consideration—viz., the 
establishment of a current—this general equation becomes 


p 


* “i (1-‹ ^L 
This reduces to C = = (C being the steady value of the 


current) if the circuit be devoid of inductance, since 


R 
tho term e . is then zero. The current curve for 


the above condition is logarithmie, and a typical example is 
shown in Fig. 1. The effect, therefore, of inductance in a 
circuit is to retard the sudden growth of the current, thereby 
damping out any peaks due to sudden fluctuations of 
current or E.M.F. In a direct-current circuit the induc- 
tive effect of a reactive coil is only present when the 
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NOTES. 


Electrical Surveyors’ Soolety.—A meeting of the 
above newly-formed sociaty, which consists of the experts 
attached to the various fire insurance companies, was held 
on April 29. Mr. S. G. Castle Russell, M. I. E. E., presided, 
and was supported by the hon. secretaries (Mr. Bertram 
Chatterton, A. M. I. C. E., and Mr. Arthur C. Cockburn, 
M. I. E. E., F. C. S.) and by a large attendance of members. 
A discussion took place upon the question of earthing 
metallic conduit wiring systems. The opinion of the meet- 
ing was taken, and it was unanimously agreed that efficient 
earthing of metallic conduit systems throughout their 
entire length was advisable. 

Hull Telephones.— The accounts for the second year's 
working of the Hull Corporation telephones, which have 
just been issued, show very satisfactory results. The total 
revenue to the year ended March 31, 1907, amounts to 
£8,989, of which £8,502 represents receipts from exchange 
rentals. The principal items of expenditure are shown to 
be : sundry repairs, line and instrument maintenance, £970 ; 
charges, £230; salaries and wages, £1,959 ; wayleaves, £117; 
rents and rates, £520; royalty, £909 ; which with sundry 
other items brings up the total expenditure to £4,842. 
£4,147 is carried forward to net revenue account, which 
included with the balance from the previous year gives а 
total balance of £4,550. Out of this £1,527 has been spent 
in payment of interest on loan, £1,148 has been put by as 
an instalment towards repayment of £43,202 loan, and £83 
has been allotted to sinking fund on £2,232. The net 
financial result of the second year of working is a balance of 
£1,388, to which must be added £403 balance on the first 
year's working. The capital expenditure on the undertaking 
amounts to £52,864, made up as follows: exchange (build- 
ings, switchboards, fittings, etc., £5,955; construction, 
£46,909. Considering the competition which the Corpora- 
tion has to meet, the profit earned by the municipal under- 
taking is decidedly satisfactory. 

The Post Office and Municipal Tramways.— 
Another conference of municipal tramway authorities was 
held last Friday in connection with the proposal of the 
Post Office to use tramway standards for the support of 
overhead telegraph and telephone wires belonging to the 
Postmaster-General A deputation, consisting of Mr. 
M‘Elroy (Manchester) Mr. Dalrymple (Glasgow), Mr. 
Hamilton (Leeds) Mr. Baker (Birmingham), and Mr. 
Fearnley (Sheffield), later met Sir Robert Hunter (solicitor) 
and Major O'Meara (chief engineer) at St. Martin’s-le- 
Grand, and discussed the matters in dispute, chiefly with a 
view to ensuring that the proposals of the Post Office 
should not be inimical to public safety. At the conclusion 
of the conference the Post Office authorities practically 
agreed to adopt the safeguards suggested by the tramway 
authorities. One of these was that the telegraph wires 
should not be placed above the level of the overhead 
trolley wires of the tramways. Other minor points were 
discussed and a settlement arrived at. The officials of the 
Post Office also agreed that it would only be right that the 
Postmaster-General should become responsible for any 
damage done as the result of the Post Office wires being 
affixed to the tramway standards. The conference of the 
municipal authorities was resumed later in the day, and 
instructions given to the Parliamentary agents to draft a 
clause embodying the provisions agreed upon. 


Electrical Equipment of Railways in Italy. 
The British Westinghouse Electric and Manufacturing Com- 
pany, Limited, are at present engaged in manufacturing 
two 5,000-kw., three-phase, 15-period, 13,000-volt, 900-r.p.m. 
turbo-alternator units complete for the Italian State Rail- 


ways. These generating sets will be installed in a power 
station for supplying three-phase current for traction pur- 
poses to the Giovi line, near Genoa. Although electrically 
the sets are not the largest which have been built, on 
account of the low speed necessitated by the very low 
frequency, mechanically the machines will be the largest of 
their kind built. The stationary portion of the alternators 
will approximately weigh 60 tons. The generators will 
have laminated fields with low-voltage direct-connected 
exciters, conforming in this respect to Westinghouse 
standard turbo-alternator construction. These sets. will 
supply current at the pressure named to three sub-stations, 
in which static transformers will step down the voltage to 
3,000 volts, which will be the pressure used on the trolley 
lines. The whole of the main station and sub-station 
switchgear for dealing with the output will also be manu- 
factured by the firm. The engineer for the scheme is Mr. 
Kalman un Kando, who was responsible for the electrical 
design of the equipment now in operation on the Valtellina 
line. Mr. Kando is manager of the Italian Westinghouse 
Company. His experience in three-phase traction work on 
the Continent is almost unique. 

Telephone Enterprise in South Africa.—The 
successful accomplishment of the linking up of Johannes- 
burg and Durban by telephone marks an important step in 
South African work of this character, though, of course, 
the undertaking has at no time presented exceptional 
engineering difficulties, but has found its chief obstacle in 
unfavourable financial considerations. The work was, 
however, accomplished at a comparatively low cost, for a 
transposition of existing telegraph wires proved very effec- 
tive, save for troubles caused by induction. Now, according 
to the British South African E.rport Gazette, a demand is 
finding expression for an independent service between the 
Rand and Durban over an independent system of wires, 
the erection of which would cost nearly £80,000, and 
would involve some valuable orders for manufacturers of 
copper wire and telephone apparatus and fittings. After 
that, our contemporary says, should come the linking up 
of Johannesburg and Cape Town at a still higher expendi- 
ture. There is no doubt that an era of telephone enter- 
prise in South Africa has been entered upon, a fact which 
possesses considerable commercial significance. Even the 
agricultural classes are realising the immense utility of 
the telephone, and at the recent Cape Farmers’ Congress 
at Oudtshoorn a resolution was passed requesting the 
Government to permit farmers to run wires along existing 
fences at their own expense, and to connect them with the 
nearest post office-free of charge. 

Institution of Civil Engineers.—At the annual 
general meeting of the Institution of Civil Engineers, held 
on Tuesday evening, April 30, the result of the ballot for 
the election of officers was declared as follows: president— 
Sir William Matthews, K.C.M.G.; vice-presidents— Mr, 
W. R. Galbraith, Sir E. Leader Williams, Mr. J. C. Inglis, 
and Mr. G. H. Hill. Other members of council —Mr. 
J. A. Е. Aspinall (Liverpool), Mr. J. Benton, C.I.E. (India), 
Mr. B. H. Blyth (Edinburgh), Mr. C. A. Brereton, Mr. R. 
Elliott-Cooper, Colonel R. E. B. Crompton, C.B., Mr. J. 
Davis (Sydney, N.S.W.) Dr. G. F. Deacon, Dr. F. 
Elgar, Mr. M. Fitzmaurice C.M.G., Mr. К. A. Hadfield 
(Sheffield), Dr. С. A. Harrison (Newcastle-on-Tyne), 
Mr. J. Hobson (Montreal, Canada), Mr. W. Hunter, 
Мг. G. R. Jebb (Birmingham), Mr. J. H. Jobns 
(Johannesburg, Transvaal), Sir Wm. T. Lewis, Bart. 
(Aberdare), Sir George T. Livesey, Mr. A. G. Lyster 
(Liverpool), Mr. A. Ross, Mr. J. H. Ryan (Dublin), Mr. 
A. Siemens, Mr. J. Strain (Glasgow), Prof. W. C. Unwin, 
Mr. W. B. Worthington (Derby), and Mr. A. F. Yarrow. 
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This council will take office on the first Tuesday in 
November, 1907. The council have made the following 
awards for papers read and discussed before the institution 
during the past session: а Telford gold medal to Mr. 
Dugald Clerk; a Watt gold medal to Mr. James Taylor 
Milton ; & George Stephenson gold medal to Mr. George 
Audrew Hobson; Telford premiums to Messrs. Charles 
Frewin Jenkin, William Archer Porter Tait (Edinburgh), 
Alexander Pelham Trotter, and Moses Kellow (Penrhyn- 
deudraeth). 

Three-Wire Generator.—An objection which has 
been urged against the usual three-wire generator relates 
to the fact that since the series field winding is arranged in 
two parts, it is necessary to duplicate the equaliser con- 
ductors when several compound-wound machines are to be 
connected in parallel. In an American patent recently 
issued to Emanuel Rosenberg, and described in the New 
York Electrical World, the patentee proposes to connect the 
main series winding in only one of the outside leads and 
to provide а supplementary winding in series with the 
neutral conductor of the system as indicated herewith. 


The supplementary winding is provided with half the 
number of turns of the main winding, and is electrically 
so connected in circuit that its magnetism adds to that of 
the main winding when the two are traversed by eurrents 
flowing in the same direction. It is evident that when the 
two sides of the three-wire system аге equally loaded there 
will be no current flowing in the supplementary winding, 
while when a difference of load occurs this winding will be 
traversed by a current equal in value to the difference 
between the currents in the two outside mains. In other 
words, the supplementary winding is traversed by current 
which is the algebraic sum of the currents in the outside 
mains. 

Water Power for Electrical Drilling. — An 
interesting and somewhat unusual method of drilling 
rock by means of electrical power drawn from water is 
explained by Prof. Carter in his description in the 
Journal of the Franklin Institute of an irrigation project 
at Roosevelt Dam, Salt River, Arizona. An important 
element in the construction of the great dam is the 
power necessary on a large scale for drilling purposes, 
for handling rock, for mixing and handling mortar, and 
for crushing rock to be used in concrete. About 300 h.p. 
day and night is required. It is usual to provide such 
power by means of steam-engines, but in the present 
ease this is rendered very expensive by the scarcity of 
fuel. The best means for providing the necessary power 
is found to be by the development of water power on 
the river. This will involve the construction of а diver- 
sion dam and eanal, which can afterwards be utilised if 
required for sluicing accumulated silt out of the reservoir. 
The power developed can be used in the neighbouring 
mines or in the valley below for pumping purposes. 
The proposed canal would head some distance above the 
reservoir, follow above its water-line, and finally discharge 
just below the dam with an available head of about 
180ft. It is «designed to deliver 100 cubic feet per 
second, and to develop a net energy of about 1,200 h p. 


after deducting friction and the losses in waterwheels, 
electric plant, ete. It is designed to use 900 h.p. at the 
dam and 300 h.p. at the cement mill. The power plant 
will consist of three units of 300 kw. each. The canal 
will be 19 miles long and have a capacity of 200 second- 
feet. The water will be carried above the reservoir to a 
point below the dam, and there discharged through 
turbine wheels under a head of 220ft., developing 
4,400 h.p, to be used in construeting the dam and 
pumping water for irrigation in Salt River Valley. 


Tungsten Lamps.—4A patent has been granted in 
this country to the Consortium für Elektrochemische 
Industrie, of Nuremburg, Germany, on a process for making 
tungsten incandescent lamp filaments. The claims of the 
patent are on a process for producing incandescent bodies 
of tungsten, which consists in heating the body almost to 
its melting point previous to its being employed in the 
lamp, and for producing incandescent filaments of tungster, 
which consists in heating the filament almost to its melting 
point by means of electricity before the filament is 
employed in the lamp. In the specifications it is stated 
that the heating is effected by connecting up the filament 
to be treated in the same manner as an ordinary incan- 
descent lamp filament, either in vacuo or in an indifferent 
gas, and heating the same to a very high degree by means 
of the electric current, or the filament may be heated in an 
electric are generated between tungsten electrodes. The 
tungsten incandescent body to be employed subsequently 
in a lamp should, in the preliminary process, be heated to a 
degree corresponding to at least one watt per candle-power. 
This intensive heating will render the filament in a short time 
sufficiently constant for practical purposes for a consump- 
tion of from 1 to 1:5 watts per candle-power. The 
advantageous effect which has been found to follow the 
intensive heating is stated to be probably due to the fact that 
the filament gives off all of its impurities in the high tempera- 
ture and becomes denser. For example, after being thus 
heated it is noted that no slagging takes place, which has 
always been the case with tungsten filaments as hitherto 
made. It is stated that if an osmium filament is heated 
considerably above the usual temperature, it becomes so 
ductile that it can be easily rolled to a spiral without 


breaking, but at the same time its electrical resistance falls 


to а most extraordinary extent. Оп the other hand, the 
effect of heating on tungsten produces no alteration what- 
ever in its physical properties. 

Boiler Explosion Inquiry.—The Board of Trade: 
has now issued the report of an inquiry conducted on their: 
behalf into the cause of an explosion from а steam stop- 
valve chest, that occurred at the electric lighting station of 
the Belfast Harbour Commissioners in November last. 
The valve chest that failed was situated on а boiler that 
was shut off for cleaning purposes. The upper part was 
blown off with considerable force, and struck the iron roof 
of the building about 15ft. above. The pressure of steam 
was 150lb. per square inch at the time of the explosion. 
The explosion appears to have been due to water-hammer 
action, water having collected in the steam-pipes duriug 
the time the stop valve on the other boiler was shut, but, 
being defective, was passing steam; and, owing to con- 
densation and imperfect draining arrangement in the steam- 
pipes, the water was not wholly got rid of before opening 
the stop valve attached to the boiler under steam. The 
inspector reports that the draining arrangements were 
imperfect, and as the conditions favourable for condensa- 
tion and accumulation of water in the steam-pipes, it is 
not surprising that the explosion took place. The engineer 
surveyor-in-chief observes that the valve chest that failed 
was attached to a boiler which was not under steam at the 
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time of the explosion, and its fracture is attributed to the 
impact of water which had been set in motion in the pipes 
by the opening of the stop valve on the adjoining boiler. 
The latter valve is said to have been leaking, and the 
draining arrangements and position of the discharge there- 
from were such that the pipes could not readily be wholly 
cleared of water under any circumstances, while unless 
steam pressure existed in them а considerable quantity of 
water would be likely to accumulate which could not be 
discharged by the draining appliances provided. Adequate 
steps, he says, were not taken to see that the pipes were 
properly drained, and under the circumstances stated the 
occurrence of water-hammer can be readily explained. 


Prospects in South America.—Of the various 
reports and communications from South America that 
reach us from time to time, all are unanimous as to the 
immense scope which that country provides for electrical 
enterprise. A recent communication to the Street Railway 
Journal from Mr. J. Stebbins (the representative of Messrs. 
J. С. White and Co., of New York), who went out to 
report on some railroad projects which that firm have in 
contemplation in South America, confirms this conclusion, 
and at the same time reveals the somewhat strange fact 
that South Americans show a marked preference for deal- 
ing with European countries. The observations of Mr. 
Stebbins on the country itself are full of interest. "There 
is. he says a marked awakening of activity in South 
America; the people are getting tired of revolutions: the 
Governments are being established on a more suitable 
basis, and better security is being offered for capital invest- 
ments. The commercial and social relations and sympathies 
of the people are, he adds, still largely with European 
countries, but the advantages of American methods are 
appreciated and desired by the more advanced business 
men. As an indication of the closeness of the relations 
with Europe Mr. Stebbins mentions that the leading papers 
will have several columns of cabled matter from all the 
European centres, and no news, or scarcely any, from the 
United States, and that of a very trifling character. He 
warns American manufacturers that they will never get 
their proper share of South American business until more 
consistent efforts are made to study and meet the needs of 
the people, and until more care is taken in packing and 
shipping goods for the existing methods of transportation 
there. South Americans, he concludes, feel that during 
the last century the centre of development in the Western 
Hemisphere has been in North America, but during the 
present century South America will occupy the centre of 
the stage. Whether this be so or not, 16 seems, neverthe 
less, that enormous developments are possible there. Mr. 
Stebbins mentions that there are 12 tramway companies 
and 11 different gauges of track ! Surely an inviting field 
for standardisation. 

Publications Received. A Handbook of Wireless 
Telegraphy," Dr. J. Erskine-Murray (London: Crosby 
Lockwood and Son, 7, Stationers' Hall-court, Ludgate-hill). 
10s. 6d. net. The reader who approaches this work is 
supposed to have some previous knowledge of the subject, 
and we think that those who have already made themselves 
acquainted with certain of the principles of wireless tele- 
graphy will find this book of much service. The author 
explains the achievement in the field of wireless telegraphy 
and then goes on to give his own views on the subject of 
the mechanism of transmission. Some valuable diagram- 
matic and numerical tables are given, dealing with such 
data as the inductance of helices, capacity of condensers 
of various forms and sizes, resistance of various con- 
ductors to high-frequency currents, and other quantities 
required in the design of radio-telegraphic apparatus. 
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Numerous illustrations and an index help to increase the 
practical value of this book, which is dedicated to the 
Right Hon. Lord Kelvin. — “The Construction of 
Dynamos, T. Sewell, A. M. IE. E. (London: Crosby 
Lockwood and Son). 78. 6d. net. The author in his 
preface explains that the present work is an attempt to 
deal in a single volume of handy size with the theory, 
design, and construction of dynamos, both alternating and 
direct current, in a manner sufficiently detailed to render 
it of service as a text-book for students and apprentices. 
Many examples of design are also introduced. —“ Hudson's 
Law of Building Contracts." Third edition (London : 
Sweet and Maxwell, 1907). £2.12s.6d. The third edition 
of this work has just appeared, and in a considerably 
enlarged form. Although the book is still the leading work 
on the subject, it cannot be said that its form is altogether 
satisfactory. The arrangement is very complicated, and 
even with the good index it is not always easy to find the 
point required. This must not be taken to imply that 
anything material to the law of building contracts is 
omitted ; we have been unable to discover anything of the 
kind. The table of cases is very complete. The legal pro- 
fession will doubtless find the work indispensable, and to 
contractors and engineers the various precedents for 
building contracts, conditions of contracts, scales of 
professional charges, etc., will prove invaluable. 


Power in Shipbuilding Yards.—The able paper 
read by Mr. J. L. Twaddell before the North-East Coast 
Institution of Engineers and Shipbuilders at Newcastle-on- 
Tyne on the 3rd inst.—in which he shows that the great 
advancement made in shipbuilding is largely due to 
improved facilities and better organised control on the part 
of managers—is scarcely of electrical interest. Yet it 
serves to emphasise a point which has often been insisted 
upon—viz., that in those industries where manual labour 
of the less skilled type still largely predominates better 
results can be obtained from electrical or mechanical 
methods. In the case of shipyards, Mr. Twaddell says: 
„With the increasing dimensions of ships, and the larger 
sizes of plates and bars used in their construction, has 
come the necessity for dealing with them mechanically 
instead of manually, hence the introduction of power-driven 
cranes both on the ground in the building yard and over 
the building berths. It follows as a natural sequence that 
firms with sufficient enterprise to expend considerable 
capital on these appliances look for a reasonable return 
on their expenditure, and in order to obtain this the time 
appears to be approaching when the old order must give 
way to the new, and the custom which prevails in shipyards 
where no such appliances are provided, as in the case of 
many shipyards both on the Clyde and the North-East 
Coast, the platers’ piecework price, which includes the 
erecting of the material in position to the structure, needs 
to be readjusted, at any rate in those yards where special 
facilities are provided which eliminates the necessity for a : 
full squad of labourers, or helpers as they are called, 
dragging the piece of material by main force into position. 
In fact, there seems no real reason, at. any rate in yards 
under the new conditions, for the plater, as a member of 
the squad, following the material to the ship at all, as it 
can be placed in its exact position by mechanical means, 
and it is a question whether the platers’ work ought not 
to finish after the punching, shearing, and rolling is done, 
as no special skill is required for the operation of placing 
in position ; certainly no more than is required in the case 
of the main frames or deck beams, which it has never been 
the practice of the platers who prepare them to follow to 
the ship and secure in position, for even in the case of 
plates that is all that is done, as the platers do not complete 
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the screwing up ready for riveting—that is left to the squad 
of riveters who follow." | 

Royal Institution. — The annual meeting of the 
members of the Royal Institution was held on the 1st inst., 
the Duke of Northumberland, K.G., president, in the chair. 
The annual report of the Committee of Visitors for the 
year 1906, testifying to the continued prosperity and 
efficient management of the institution, was read and 
adopted, and the report on the Davy-Faraday Reseaich 
Laboratory of the Royal Institution, which accompanied 
it, was also read. Thirty-six new members were elected in 
1906, and 63 lectures and 19 evening discourses were 
delivered. The books and pamphlets presented amounted 
to about 216 volumes, making, with 782 volumes (including 
periodicals bound) purchased by the managers, a total of 
998 volumes added to the library in the year. Thanks 
were voted to the president, treasurer, and the honorary 
secretary, to the committees of managers and visitors, and 
to the professors for their valuable services to the institution 
during the past year. The chairman announced that the 
managers had awarded the Actonian prize of 100 guineas 
to Madame Curie, as the author of the essay ‘ Recherches 
sur les Substances Radioactives.” The following gentlemen 
were unanimously elected as officers for the ensuing year: 
president—the Duke of Northumberland ; treasurer—Sir 
James Crichton-Browne ; secretary—Sir William Crookes ; 
managers—the Right Hon. Lord Alverstone, the Right 
Hon. Earl Cathcart, Sir Benjamin Baker, W. A. B. Burdett- 
Coutts, Dr. Donald W. C. Hood, George Matthey, the 
Right Hon. Lord Lister, Francis Elgar, Sir Andrew Noble, 
Bart., Henry F. Makins, Sir William H. Perkin, Thomas 
Edward Thorpe, Sir William H. White, Alexander Siemens, 
and the Right Hon. Sir James Stirling ; visitors—Arthur 
N. Butt, Dugald Clerk, William A. Frost, Sir John Craggs, 
George F. Deacon, Robert K. Gray, Edward Dent, Major 
E. Н. Hills, Charles E. Groves, Sir John Jackson, Frederick 
С. Henriques, Edward Kraftmeier, Francis Lys Smith, 
James Swinburne, and Alfred F. Yarrow. A general 
monthly meeting of the members of the Royal Institution 
was held on Monday afternoon, the 6th inst., Sir James 
Crichton-Browne in the chair. Mr. J. Н. Morrell, Dr. О. 
Oberlánder, and Mr. F. L. Pattisson were elected members. 
It was announced that his grace the president had nomi- 
nated the following vice-presidents for the ensuing year: 
the Right Hon Lord Alverstone, Sir Benjamin Baker, Dr. 
Donald W. C. Hood, Sir Andrew Noble, Alexander Siemens, 
the Right Hon. Sir James Stirling, Sir James Crichton- 
Browne (treasurer) and Sir William Crookes (honorary 
secretary). 


London Power Supply.—The Parliamentary Com- 
mittee of the London County Council have now declared 
their policy with regard to the Electric Supply Bill 
before Parliament, and for the nonce the event proves to 
be in accord with the general anticipation. The recom- 
mendation which that committee laid before the Council 
last Tuesday was to the effect that the Council support the 
second reading of the Electric Supply Bill of the late 
Council in the House of Commons. They do so, however, 
“with a view to securing an arrangement under which 
private enterprise undertakes, subject to the control of the 
Council, the business of the supply of electrical energy," 
and on the understanding that any alterations suggested 
for this or any other purpose shall be reported to the 
Council. In the opinion of the committee none of the 
other three Bills now before Parliament affecting the 
proposed area of supply (the Administrative County, 
the North Metropolitan, the London Electric Supply) 
constitute iu themselves a satisfactory settlement of the 
question apart from the Council's Bil. It will be 


remembered that the Bill as drawn contemplates two 
alternative courses. In other words, the Council may 
either itself carry out the whole of the undertaking and 
raise the capital required, or it may assign or transfer its 
powers to some company or body, leaving the transferee to 
find the whole or the bulk of the necessary capital and to 
carry on the business. It is the latter that the committee 
propose to give effect to (with the concurrence of the High- 
ways Committee), and which the Council adopted at their 
meeting on Tuesday. At the present time the committee 
are unable to indicate the nature of the “arrangement ” 
which they may eventually enter into, but they are 
strongly of opinion that it must be in the direction of 
providing for а cheap supply of electric power with a 
sliding scale of prices and dividends and a satisfactory 
purchase clause for the Council Whether the House of 
Commons will sanction the new Council's policy or not is 
open to doubt, since there is an uncomprising hostility 
towards large schemes of private enterprise on the part of 
an influential section of the majority of the House. But 
we have reason to believe that the President of the 
Board of Trade is favourably disposed towards the 
present Council's policy, and he may be able to 
persuade the House to send the measure to & committee 
when it comes up for second reading. This was down for 
last night (May 9)—at the same time as the companies 
Bills—and its fate will probably be to some extent deter 
mined by now. 


Electric Cranes.—If an explanation were required for 
the rapidly extending use of the electric crane—whether of 
the overhead traveling type now so familiar а sight in 
most workshops of consequence, or of the type to be seen 
in service at docks, wharves, stores, and other such places— 
we would urge not only that it is because it offers unequalled 
facilities for the rapid and efficient handling of heavy 
masses, but also that it is the most economical device for a 
particular class of work. Even in those cases where the 
initial outlay on an electric crane is greater than on, say, an 
hydraulic crane, there is this advantage, that with the 
former the operating costs are much lower than with the 
latter, so that it really becomes cheaper to install electric 
cranes, even if the initial outlay is higher than another 
type. First cost is not the only item of expenditure to be 
taken into account in considering economy in connection 
with machinery ; this item may give some indication as to 
economy, but the true test has always been, and is likely 
to be, that of annual cost. It is this consideration, no 
doubt, which has been the deciding factor in the progress 
made by electric haulage. Some of the directions in which 
economies may be effected by electrically-driven cranes are 
indicated by Messrs. Applebys, Limited, in their recently- 
issued catalogue of cranes. This firm's great experience in 
the manufacture of various types of cranes, the motive 
power for which includes steam as well as electricity, gives 
special significance to their observations. Аз to labour 
saving in erecting and machine shops, they mention one 
case in which, after the installation of two electric overhead 
travelling cranes, the output of work largely increased, 
although the services of 80 workmen were dispensed with. 
In another case the time occupied in removing finished 
work and placing new work on the machine was reduced 
from 30 minutes to 5 minutes, and, although there was a 
distinct increase in the quantity of work done, the number 
of unskilled workmen was reduced from 40 to 5. The 
introduction into a factory of one three-motor overhead 
travelling crane led to a large increase in the output of 
castings, the saving of the wages of eight workmen, and 
much more convenient and economical arrangements for 
dealing with moulding boxes and foundry materials. As 
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to rolling-mills, electromagnet cranes easily conveyed 40 to 
45 tons of rails per hour from the rolls to the hot bank, or 
to the cooling benches, and from the inspection benches to 
storo or to railway wagons for delivery, the annual saving 
ellected by these cranes being estimated at two or threo 
times the cost of installation. It is scarcely possible to 
specify in detail the many-sided savings effected with 
electric cranes. But it will be admitted, we think, that 
the rapid development of electric craneage (many of the 
latest examples of which are illustrated in the catalogue of 
Messrs. Applebys, Limited, to which we have already 
referred) is mainly due to the great facility and directness 
with which electric power can be transmitted without 
appreciable loss for rapidly and cconomically performing 
operations desired. 


Wooden Poles for Overhead Transmission — 
Now that overhead high-pressure power transmission is 
coming largely into vogue in this country, it is fitting that 
the nature of the overhead structural work should receive 
more attention tban when overhead transmission was con- 
fined to а few short lines. Much discussion has centred 
round the type of pole to be used for carrying such over- 
head wires, and it has long been held that iron poles were 
more suitable for the purpose than wooden poles. Unfor- 
tunately we havo lackod precise data as to the strength 
of wooden poles and sufficient information to enable us to 
decide whether wooden poles were to bo advised for carrying 
high-tension cables. Mr. C. J. Wade, with the aid of Prof. 
Goodman, of Leeds, has by means of an extended number of 
tests and experiments succeeded in clearing away much 
uncertainty. The results of tho tests were embodied in a 
paper presented to the Institution of Electrical Engineers on 
the 2nd inst. The paper shows unmistakably the suitability 
of wooden poles for the purpose of overhead transmission. 
Tests aro described with considerable detail, and “single,” 
“А” pole, and “Н” types of pole are considered. The nct 
result of the tests is to show the marked superiority of an 
"A" over a single pole, tho “A” pole being shown to be at 
least 43 times as strong as a single pole. Further tests 
showed that “A” poles were preferable to single poles both 
as regards economy and strength. То obtain the required 
strength in single poles, they would have to be of such a 
diameter as to be prohibitive in cost, and in some cases 
unobtainable. Another series of tests showed that whereas a 
single pole would often deflect to a large extent before break- 
ing, an *A" pole, solong as it held together at the top, would 
only deflect à few inches. The weakest point of an “A” 
pole is stated to be the top, where the stress due to 
windage and weight takes place. The two members of 
the pole—owing to their shape—have a tendency to ‘slide 
and slip on each other when subjected to a load at the top. 
One member being in compression and the other under 
tension, that which is under tension elongates and forces 
itself away from the member in compression. Mr. Wade 
described the methods of fastenings used for these poles. 
One advantage of wooden poles that the tests seem to have 
conclusively proved is their great flexibility and recupe- 
rative power after severe deflections from the perpendicular, 
caused by abnormal stresses. Such stresses are frequently 
caused during frosts by thecontractionof the wires. Mr. Wade 
in his paper gave the life of creosoted wood poles as 50 yeara, 
but he later admitted that this estimate was too high. In 
an appendix to the paper Prof. Goodman analyses the 
stresses and deflections іп “ A" poles, and his theoretical 
results agree fairly well with those results obtained by Mr. 
Wade. During the discussion it was suggested that the 
Board of Trade allowance for wind pressure—viz., 50lb.— 
and safety factor of 10 should be abandoned, and every 
case taken on its merits. Other interesting points were 
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raised by different speakers, and to these we will refer on 
а future occasion. 


Stepney Extensions.—It is evident that the Stepney 
Borough Council are determined to proceed with their 
scheme at Blyth’s Wharf for making provision for meeting 
future supply. The capacity of the existing plant at the 
generating station in Osborn-street is 3,729 kw., and the 
Electricity Committee finds itself faced with an estimated 
deficiency for 1908 of 660 kw. The question of increasing, 
the capacity of the plant has been deferred pending a 
solution of the bulk supply problem. But now that it 
seems impossible for the committce to obtain a renewal of 
the compromise which was effected with the promoters of 
the Administrative County’s Bill in 1905, and as the com- 
mittee think it doubtful whether the scale of charges 
embodied in the London County Council Bill could com- 
pete with those which the borough could offer by procced- 
ing with a scheme at Blyth’s Wharf, they think it advisable 
that the latter scheme should be proceeded with at once. 
Mr. W. C. P. Tapper, the borough electrical engineer, has, at 
tho request of his committee, drawn up a scheme, of which 
the following are the salient features. A cheap steel-framed 
building to be erected, consisting of boiler-house, engine- 
room, etc., to house four marine-ty pe boilers, three of which 
are, or will be, erected at Osborn-street and subsequently 
removed, and the fourth erected in its permanent position ; 
also one 2,000-kw. turbo-alternator and two 1,000-kw. 
turbine-generators, the last two now being temporarily 
erected at Osborn-street. In the first instance a con- 
verter will have to be installed at Blyth's Wharf for dis- 
tribution in the vicinity, but this would be released so 
soon as onc of the direct-current turbine-generators had 
been removed from Osborn-street and re-erected at Blyth's 
Wharf, the converter being removed to Osborn-street to 
replace the turbine. A second converter would be required 
at Osborn-street to replace the second turbine. With 
these converters in place at Osborne-street the high- 
tension mains already laid in the district would be brought 
into use to convey energy from Blyth's Wharf to Osborn- 
strect to be there distributed. The scheme divides itself into 
two parts. The first is to establish a generating station at 
Blyth's Wharf to deal with local load at Christmas, 1908, 
the estimated capital cost of which is £36,900; and the 
second is to put Blyth's Wharf station into a position to 
supply Osborn-street in bulk by Christmas, 1909, which is 
estimated to cost £16,950 Mr. Tapper's estimated cost of 
production at the new station forms an interesting com- 
parison with the costs estimated in the Bills of the London 
County Council and competing companies. Assuming 
interest on capital, 4 per cent. per annum ; redemption of 
capital, buildings, 50 years, 2 per cent. per annum ; ditto 
plant, 20 years, 5 per cent. per annum; cost of fuel per 
unit generated, 2250; ditto converted at Osborn-street, 
Id.; cost of water, oil, and stores, per unit generated, 
025d.; ditto per unit converted at Osborn-street, ‘033d. : 
and basing the cost of fuel, etc., on an estimated load at 
Blyth’s Wharf in 1909 of 3,000 kw., with a load factor of 
30 per cent, Mr. Tapper arrives at the following final 
result: cost per kilowatt generated at Blyth’s Wharf, £35: 
cost per unit ditto, 25d.; cost per kilowatt converted and 
delivered into low-tension feeders at Osborn-street and 
at Blyth's Wharf, £3. 12s ; cost per unit ditto, 5d. This 
is the scheme which the Electric Lighting Committee are 
recommending the Council to adopt. They, however, do 
not definitely commit the Council to executing the scheme 
in its entirety in the event of any of the Bills now before 
Parliament passing into law, and containing such provisions 
as it will render it undesirable for the Council to proceed 
with their own scheme, 
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MONTEVIDEO ELECTRIC TRAMWAYS. from aek MA uii Mi: Mie. Che don Nah 
f are made of zin. by 34in. North Carolina pine, dressed on 
(Concluded from page 612.) both sides and securely fastened to the body framing by 


The number of cars ordered was 70 double service cars, | wire nails. The framing is so arranged with trap doors as 
20 open cars (all single deckers), and one flatcar. The cars | to readily admit the inspection of the motors. The floor is 
were built by the United Electric Car Company, Preston. The | also fitted with American ash tapered floor mat strips Žin. 
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FIG. 6.—Laying the Track in Camino Burgues. 


double service cars (Fig. 7) are designed so as to be available | at top and din. at bottom, reaching the entire length of the 
as open or closed cars according to weather conditions. | car floor, except for a space of 2in. at each end to allow 
The car bodies are mounted on 21-E Brill trucks, having | for sweeping. The corner posts, side posts, belt rail, top 
6ft. біп. wheel base. The wheels have steel tyres with | rail, and cant rail of the body framing are all made of 
wrought-iron centres, and are 34in. diameter on tread, and | American ash. The gates, one at each end of the car, are 
are mounted on forged steel axles 4in. diameter. The | of the pantagraph type, and are fitted with an automatic 
trucks also are fitted with Providence life-guards of! fastening arrangement. The ventilation has received 
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Fic. 7.—View in Calle Soriano, Montevideo, showing the Electric Tramways. 


special attention. The inlet for fresh air is provided 
service car bodies, which seat 32 passengers, are as follows: | through the hinged lights over side windows, and also 
length of car body over end panels at sill, 20ft. 8in.; length | through a perforated louvre on each side of the doors, 
of car body over platform crown pieces, 30ft. 3in.; length | which admits a large volume of air passing into the car 
of car body over collision fenders, 31ft. 1lin.; width of car | without interfering with the arrangement of coloured signal 
at sill, including panels, 76. 94in.; width of car body at | lenses or allowing the admission of water in wet weather. 
belt rail, 8ft. 03in.; extreme width over mouldings, 8ft. 4in.; | The outlet for the foul hot air is by way of a recess made 
height inside centre, 7ft. 10in.; height of draw-bar centre | in the roof which is above the hinged windows, On the 


the folding type. The general dimensions of the double 
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outside of the roof on each side and connecting with the 
recess are fixed exhaust ventilators ; these have a bellmouth, 
and are constructed in such a way that no air can pass into 
the car at these points, but the ventilators exhausting the 
hot air while the car is running. 

The 20 single-deck, cross-bench, open-type cars, which 
were also manufactured by the United Electric Car Com- 


Fic, 8. —Exterior View of the Power House at Montevideo. 


pany, have a total length over all of 28%. 6in., the width 
over steps being 8ft. 2in., and the height inside at centre of 
7ft. 10in. The over-all height from rail to trolley base is 
11ft. lin., the seating capacity inside being 40 passengers. 
Each platform is povided with a handle operating the 
Peacock mechanical brakes. The electrical equipments of 
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Е19. 9 — The Engine Room, showing the Belllss- Bruce Peebles Generators 


the cars, furnished by Messrs. Dick, Kerr, and Co., consist 
of two motors, буре No. 3, form A4, and two series-parallel 
controllers type D.B.1, form E, and trolley with straight 
under-running head. The motors are 36 b.h.p. at 500 volts, 
with a speed of 500 r.p.m. when cold and 440 r.p.m. after 
one hours run at full load. Before leaving the works 
every motor, besides undergoing its specified load run, was 
tested with an alternating potential of 2,550 volts for five 
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minutes. The lighting of the cars consists of 15 incan- 
descent lamps of 16 c.p. each, the lights being on three 
circuits of five lamps each. 

The power-house is situated in the Calle Cebollati, close 
to the water edge (Fig. 8). The framework of the building is 
made of steel, while the roof is constructed of steel trusses 
with galvanised iron sheets laid on. The main dimensions of 
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the station are: length, 114ft.; breadth, 52ft.; height, 
40ft.; chimney, 147ft. high. The roofs have been designed 
for a horizontal wind pressure of 50lb. per square foot. 
The boiler installation comprises four boilers of the Babcock 
and Wileox design. Each boiler is capable of evaporating 
11,5001Ь. of water per hour at natural draught, and at a 


working pressure of 180lb. per square inch, used in con- 
junction with a Green's economiser. They are erected in 
batteries of two. Each boiler has a Babcock and Wilcox 
superheater fixed with it, with 572 square feet of 
heating surface, and capable of superheating 150deg. F. 
Each boiler has а heating surface of 3,240 square 
feet and a grate area of 58 square feet. The 
Green’s economiser used in connection with these 
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boilers has 400 tubes, each 9ft. long and 4%in. diameter, 
with top and bottom headers forced together in sections 
by hydraulic presses with metal-to-metal joints. The 
scrapers of the cconomiser are driven by a 3-h.p. enclosed 
dust-proof shunt- wound motor, working on a 550- volt 
direct-current circuit, with starting switch with overload 
and no-load release. There are two horizontal steam-driven 
direct-acting feed pumps, manufactured by the Worthing- 
ton Pumping Engine Company, size Qin. by 54in. by 10in. 
duplex, each capable of delivering 4,500 gallons of water 
per hour against a boiler pressure of 160lb. per square inch 
when using saturated steam at a pressure of 160lb. per 
square inch, the pump running at normal speed. Fach 
pump has two high-pressure steam cylinders 9in. diameter, 
two double-acting water plungers, each 5]in. diameter, all 
having a common stroke of 10in. The operation of these 
pumps is as follows: 3,000 gallons per hour to the boilers, 
piston speed 30ft. per minute, steam consumption 450lb. 
per hour; 4,500 gallons per hour to the boilers, piston 
speed 45ft. per minute, steam consumption 6501Ь, per hour. 
The feed water is drawn from a hot-well at a temperature 
of 80deg. F., the water-level being not more than 8ft. below 
the suction inlet of the pump. 

The condensing plant consists of two complete surface 
condensers, manufactured by Messrs. Cole, Marchent, and 
Morley. Each plant is a duplicate of the other, and con- 
sists of a surface condenser, a pair of steam-driven 
Edwards’s air-pumps and electrically-driven centrifugal 
circulating pump. Each plant will condense 24, 400lb. of 
exhaust steam per hour, and give a vacuum of 26in. with 
the barometer at 30in. when supplied with condensing 
water at an initial temperature not exceeding 70deg. F. 
All the condensing water is drawn from the sea. The 
surface condenser is of the horizontal connter-current 
design, with cast-iron cylindrical shell and water heads, the 
covers of which are removable without breaking any pipe 
joints, and are fitted with hand holes for inspection and 
cleaning. Solid-drawn brass tubes jin. external diameter, 
18 S.W.G. thick, are secured into brass tube plates by 
screwed ferrules and cotton tape packing. Suitable baftle 
plates and diaphragms are provided for distribution of 
steam and water. Each of the pair of airpumps is 
of the Edwards’s flywheel single-acting type, having 
a positive length of stroke. The delivery valves are 
placed at the top of the barrel, and аге readily 
accessible. The pair of air- pumps is driven by 
compound steam cylinders mounted on cast-iron frames 
standing on the pump bodies, the cross-heads working in 
bored guides. The crankshafts are coupled together, con- 
sequently one pump balances the other. The speed is 
controlled by a belt-driven adjustable Pickering governor. 
Each pump is capable of dealing with 17,100 cubic feet per 
hour, and has a piston speed of 200ft. per minute average. 
The centrifugal circulating pump is of cast iron and is 
mounted on a massive cast-iron base-plate, which is extended 
to take the motor with which it is connected by a flanged 
coupling. The motor is shunt-wound and works on a 550- 
volt direct-current circuit, with starting switch with over- 
load and no-load release, etc. The following are some of 
the leading features of the condensing plant: condenser 
area, 2,500 square feet; pair of Edwards's air- pumps, 
164in. diameter by 8in. stroke; normal speed, 145 r. p. m.; 
brake horse-power of air-pumps, 6 b.h.p.; steam consump- 
tion with saturated steam аб 160lb. pressure does not 
exceed 500lb. per hour; circulating pump bore, 9in.; 
gallons of circulating water per hour, 73,200 gallons; 
suction “lift,” circulating pump, 10ft.; power and speed 
of circulating pump motor, about 15 b.h.p. at 650 r.p.m. 
The feed-water heater, which was manufactured by the 
Wheeler Condenser Company and which has 150 square 
fect of heating surface, is capable of dealing with 3,000 
gallons per hour of boiler feed water at 160lb. per square 
inch pressure, and about 950lb. of exhaust steam per hour 
at a maximum of 5lb. per square inch pressure. The steam 
exhausts into the shell of the heater, the tubes being 
protected from the impact of the entering steam. A 3in. 
heavy-pattern cold-water meter, manufactured by the 
Worthington Pumping Engine Company, has been installed, 
which is capable of dealing with 4,500 gallons of water per 
hour against a pressure of 1601}. per square inch. 
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The dynamos (Fig. 9) are driven by three Belliss and 
Morcom's three-crank, three-cylinder, enclosed triple-expan- 
sion engines with forced lubrication and automatic cut-off, 
which are direct-coupled to the generators. The cylinders 
are 18hin., 27in., and 40in. in diameter by 20in. stroke. 
They run at 250 r.p.m., and are supplied with steam at the 
engine valve at a pressure of 160lb. per square inch 
superheated 150deg. F. The normal full load of 
each engine is about 1,000 bhp, but they are 
designed for an overload of 25 per cent. and 50 per 
cent. for short periods. As regards regulation, the 
permanent variation between full and no load is 2 per 
cent, and momentary variation at variable load is 5 per 
cent. The guaranteed steam consumption per brake horse- 
power per hour, with а steam pressure of 1601Ь. per square 
inch superheated to a total temperature of 520deg. F., 
operating condensing with a vacuum of 26in. at the engine, 
is as follows: full load, 12‘2lb. ; three-quarter load, 12:510.: 
half load, 15:1lb. The cylinders are made of hard, closc- 
grained cast iron, well lagged with suitable non-conducting 
material covered in with planished steel. A patent forced 
lubricating system is fitted to all working parts, consisting 
of a valveless pump worked direct from the crankshaft, 
with adjusting valves fitted in the engine bed-plate. The 
flywheel, which is of cast iron, has a diameter of 8 in., 
and weighs approximately nine tons. The total weight of 
the engine inclusive of flywheel is approximately 50 tons. 

The dynamos, built by Messrs: Bruce Peebles and Co., 
are of the multipolar slotted-armature type, and are direct- 
coupled to the engines. Each has an output of 650 kw., 
and is wound for 550 volts direct current. They are 
guaranteed to withstand an overload of 25 per cent. for two 
hours after reaching the maximum temperature due to full 
load, and 50 per cent. overload for 15 minutes under 
similar conditions. The speed is 250 r.p.m. The gene- 
rators are 10-polar, and fitted with compensating poles, the 
field poles being of steel cast solid with tho yoke, with a 
special polar ring secured to the pole-face completely 
surrounding the armature. The efficiencies of the generator 
are as follows: quarter load, 85 per cent.; half load, 
91 per cent.; three-quarter load, 93 per cent.; full load, 
94 5 per cent. 

Two negative booster sets have been supplied, both 
manufactured by. the Electric Construction Company, 
Wolverhampton. The first set is 22 kw., consisting uf a 
550-volt motor coupled to a 515 ampere 70-volt generator, 
with diverting rheostat and combined bed-plate. The 
second set is 25 kw., consisting of а 550-volt motor 
coupled to a 625.ampere generator at 40 volts, with 
combined bed-plate, ete. The combined over-all efficiency 
of the motor booster at full load is 75 per cent. for the 
22-kw. and 76 per cent. for the 25-kw. set. Each booster 
is capable of standing an overload of 25 per cent. of the 
full-load output in amperes and volts for half an hour. 
The maximum specd of either set does uot exceed 
1,000 r.p.m. 

The main switchboard, manufactured by the British 
Thomson-Houston Company, is made up of slate panels 
bolted together on iron frames, the slates being 2in. thick 
and of the best quality. The board is so arranged that 
there is a clear passage 4ft. wide behind and around it. 
The arrangement of the instruments and fittings is such 
that each panel is self-contained for the generator and 
booster panel, but the feeder panels control two fceders 
each. The total output and testing instruments and station 
lighting circuits are all arranged on one panel. There is 
also опе panel for controlling the two 18-b.h.p., 550-volt 
shunt-wound motors for driving the centrifugal circulating 
water pumps. Те board is made up as follows: three 
650-kw., 550-volt panels; four panels, each arranged for 
two 500-ampere feeder circuits; two booster panels; one 
totalising, testing, and station lighting panel; one panel for 
two 18-b.h.p. motors. Each generator panel has the 
following: one automatic circuit breaker, one ammeter 
(scale, 0-1,800 amperes) two single-pole lever switches, 
field rheostats, etc. Each feeder panel contains two auto- 
matic circuit breakers, two ammeters (scale, 0-450 amperes), 
two single-pole lever break switches, choking coils, ete. The 
totalising panel contains one B. T. II. recording wattmeter, 
one recording ammeter (scale, 0-5,000 amperes), one round- 


type leakage ammeter, double-pole switches, etc. All volt- 
meters are of the well-known Weston dead-beat round-type 
pattern. 

The engine-room is spanned by a 20-ton hand crane, 
made by Higginbottom and Mannock. 


- 


SHANGHAI ELECTRICITY WORKS. 


The annual report of Mr. T. H. U. Aldridge, M. I. E. E., 
for the year ending December, 1906, shows the progress of 
the Shanghai undertaking, and is interesting for the candid 
opinions expressed as to the value of different manu- 
facturers' goods. We note that practically all the materials 
come from England, and that Mr. Aldridge speaks highly 
of the bulk of the plant sent to him. The following are 
extracts from the report, with photograph and curves of 
progress. 

Boiler-House.—Early in the year No. 2 Aultman and 
Taylor boiler was converted from hand firing to mechanical ; 
the mechanical stoker for this boiler was supplied by 
Messrs. Babcock and Wilcox, of London. The Babcock 
and Wilcox marine-type water-tube boilers 5, 4, and 5 
have worked satisfactorily, as have also the mechanical chain- 
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one-third of the station's maximum load. Had the fan 
been out of commission it would have been quite impos- 
sible for the boilers to have worked to anything like their 
full capacity, and the raising of a sufficiency of steam 
could not have resulted. The demolition this year of the 
old flue апа chimney and the erection of а new chimney 
and two fans will provide the ample draught for the whole 
of the boilers, and also increase their evaporative capacity 
with the lesser expenditure of energy in dealing with the 
flue gases. 

Engine Itoom.— All the engines were overhauled during 
the year. The Ferranti and Belliss engines have worked 
satisfactorily. The old Brush Universal engine was, as 
usual, unreliable, and cost a considerable sum in repairs. 
The advisability of discarding this engine next year will 
have to be considered, because as a useful unit in the station 
its value is of a low order. 

Motor-Generator.—The 50-kw. motor-generator used for 
converting alternating current into direct current, which 
furnishes energy for operating electric lifts and hoists, has 
worked satisfactorily. There are now eight electric lifts 
taking their supply from the municipal mains. The New 
Palace Hotel Company are installing five lift motors. having 
an aggregate of 45 h.p., the supply for which is to be 
taken from the mains. 


Fic. l.—The Engine Room at the Shanghai Electricity Works. 


grate stokers fitted to them. Some trouble was, however, 
incurred in keeping the firebrick furnace arches in good 
repair, the high temperatures causing the bricks to crack 
and fall away. А different arrangement of setting the 
bricks is now being tried, and it is hoped the repair costs 
may thus be reduced. In November an additional boiler 
of 16,0001b. evaporation, identical with and built by the 
same makers as the others, was installed. The self-con- 
tained feed-water heateron this boiler is an improvement 
over those designed for the three first installed Babcock 
and Wilcox boilers, which will be equipped during the 
current year with feed heaters. Аз these boilers were 
originally built to use the older type of heater, the improved 
type cannot be employed in them. The marine water-tube 
boiler has, without question, proved itself peculiarly suited 
to the requirements of this generating station; its rapid 
steaming properties, ease of cleaning, and small ground 
space occupied give it advantages over other types of 
boilers more commonly used in Shanghai. Ап additional 
boiler feed pump, by Messrs. Clarke, Chapman, and Co., of 
Gateshead-on-Tyne, was installed during the year. There 
are now three of these pumps in the station, all of exactly 
similar pattern. The induced-draught fan has enabled 
steam pressure to be easily maintained, in spite of the 
small area of the old flue and chimney shaft, which, with 
natural draught, are only sufficiently large to deal with but 


extensions have been 
24:8 miles of insulated 


Mains and  Feelers, — Mains 
carried on throughout the year. 


cables for high-pressure feeders have been erected, as 


against 18:7 in 1905. 12°5 miles of bare copper cables 
were erected on the low-tension side. 

Sub-Statums.—Six new transformer sub-stations were 
built and equipped during the year. Additional trans- 
former capacity was installed in many sub-stations to meet 
the increased demand for electricity. The rapid disappear- 
ance of the old-fashioned hongs standing in compounds 
and their replacement by buildings brought up to the edge 
of the pavements makes it yearly more difficult in the 
central district to find space whereupon to build sub- 
stations. In view, therefore, of the changing conditions, 
transformers will in some places be housed in iron pillars, 
in which will also be contained the high and low tension 
fuse and switchgear. This arrangement will be resorted to 
in localities where space is unavailable for the ordinary 
standard brick sub-stations. A number of these trans- 
former pillars are now on order in England. 

Transformers.—All the new transformers put into service 
during the year were of the oil-cooled type manufactured 
by the British Electric Transformer Company. This make 
of transformer has given uniform satisfaction since it was 
first used here in 1905. This firm is now completing one 
order for six 50-kw. transformers. Another order has 
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recently been placed with them for transformers e- 
gating 1,000 kw., the smaller sizes of which are 75 kw. 
and the larger 100 kw. Hitherto 50-kw. transformers 
have been the largest employed in Shanghai. 

Electric Fans.—Four hundred and seventy-three additional 
electric fans were connected during the year, bringing up 
the total to an equivalent of 6,765 8-c.p. lamps. 

Motors. —The use of electric motors for power purposes 
is steadily growing. Seven were added during the year 
of an aggregate horse-power of 84:75. The total number 
taking power from the mains is 54, amounting to 218 h.p. 
in all. These motors vary in size from 1 h.p. to 50 h.p. 

Public Lighting.—Five additional arc lamps were erected, 
bringing the total in use for street-lighting to 227. Incan- 
descent lamps for lighting of side streets and outlying 
roads were added to the extent of 218 equivalent 8-c.p. 
lamps. The total equivalent of street incandescent 
lamps is now 668. 

Private Lighting. — Four hundred and fourteen new con- 
sumers were connected to the supply mains, bringing the 
total up from 1,167 to 1,581, a gain of 35 per cent. The 
increase in equivalent 8-c.p. lamps, including electric 
heaters, kettles, fans, etc. (not including motors or street 
lamps), is 20,524, or 23 per cent. 

Units Sold.—The total number of units sold and accounted 
for was 2,307,675, made up as under: private lighting, 
1, 704, 565; public lighting, 451,950 ; heating, 7,792 ; power 
(шоо) 58,140; used at works, 85,250—total, 2,507,675. 

ncrease, 551,552, or 50 per cent. 
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Fie. 2.—Cutves of the Consumers Connected at Shanghai and of 
Maximum Load observed. 


Plant Capacity.—The steam-raising capacity of the station 
has been increased by the addition of one boiler of 16,0001b. 
evaporation. The engine-room plant capacity remains the 
same as last year—viz., 1,600 jn To this would have 
been added 800 kw. had the new turbine-alternator been 
delivered to contract time. 

The coal used was supplied by the Chinese Engineering 
and Mining Company and the Mitsui Bussan Kaisha ; 
12,681 tons were consumed. The coal per unit generated 
was 9:27lb., and per unit sold 12:501Ь. th these figures 
are an improvement over the preceding year, and constitute 
the lowest coal consumption, taken over a year’s working, 
so far reached. 

_ Vibration and Smoke Nuisance.—The question of vibration 
in the central district set up by reciprocating engines is one 
which calls for attention, especially in view of the fact that 
the present trend of property holders is to make use of 
every inch of ground for building upon. Of necessity this 
must create a district in which buildings will be closely 
packed together, upon which the effect of vibration 
of a pulsating order, such as is set up by reciprocating 


engines, may possibly cause serious damage to property. 


The health officer in his report draws attention to the 
unabated nuisance caused by the emission of smoke from 
factory chimneys. Little seems to have been done towards 
dealing with this matter seriously, although the electricity 
department two years ago proved that by the employment 
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of mechanical stokers, used in conjunction with properly 
constructed furnaces, bituminous coal can be burned 
smokelessly. The remedy for the two evils—vibration and 
smoke nuisance—is to be found in the substitution of 
electric motors for the reciprocating engines now in use 
for driving the various classes of machinery. The electric 
motor, having an even turning moment, runs practically 
without any vibration whatever ; is almost silent, and makes 
unnecessary the use of boilers on the factory premises. 
The cost of repairs and maintenance is infinitely less, whilst 
the labour element can be reduced to a minimum. There 
is, therefore, ready to hand in the electric motor a means 
both of stopping vibration troubles and likewise the smoke 
nuisance. 
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Fig. 3. —Curves showing Annual Output in Units Sold and the 
Horse-Power of Motors Connected. 


Extension of Generating Station.—Provision was made last 
year for an additional generating set of 800 kw. The 
tender of Messrs. Parsons and Co., of Newcastle-on-Tyne, 
was accepted. Delivery was to have been made from New- 
castle in September last, but owing to the makers of the 
alternator (Messrs. Bruce Peebles and Co.) not completing 
their part of the machine to time, the delivery has been 
delayed some months. This turbo-alternator has not yet 
been delivered, consequently the station is without that 
amount of reserve machinery which is essential for the 
proper provision against the interrupted supply of elec- 
tricity to consumers. So far no interruption to the supply 
has occurred this winter through being without reserve 
machines. If, however, either of the 600-kw. engines were 
to break 8 s be out of commission for more шы 
day, it woul impossible to maintain a su 
suficient for all our а This turbine wil 
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ктө, 4.—Curve showing Average Coal Consumption per Unit at the 
Bhanghai Electricity Works. 


I believe, be the first installed in China, although there are 
several working in Japan. In small sizes the turbine is 
not so economical in steam consumption as the reciprocat- 
ing engine. It is generally accepted that below 800-kw. 
size it is better to install reciprocating engines. From 
800 kw. upwards, however, the balance of opinion favours 
the turbine. Its chief claims lie in the direction of having 
a fewer number of working parts to be kept in repair, the 
quantity of oil required for 1 тессну purposes is feck and 
highly superheated steam may be safely used, with a 
resultant saving in the quantity, which, in return, reflects 
directly on the coal bill. The addition of this 800-kw. 
turbo-alternator will raise the station plant capacity to 
2,400 kw. for the supply of alternating current. So 
rapidly is the demand for electricity growing, that another 
800-kw. set will be soon ordered, so that it may be delivered 
in time for working in 1908. 

Direci- Current Plant.—In deciding the type and size of 
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generating plant for supplying direct current to the tram- 
ways company, the question of employing reciprocating or 
turbine engines arose. Аз all further extensions of the 
alternating-current plant are likely to be turbine-driven, 
for the sake of greater uniformity turbines were preferred 
for the two new traction generators, the sizes of which are 
600 kw. each. After full investigation, and as a result of 
rsonal observation at the generating stations in St. Mary- 
ebone, Manchester, Glasgow, Newcastle-on-Tyne, and 
Derby, where turbine-driven direct-current dynamos are in 
operation, and, further, because in turbines of 600 kw. 
capacity the guaranteed steam consumption was not so 
goon as in reciprocating engines of same capacity, it was 
ecided to install high-speed enclosed reciprocating engines. 
It should be here pointed out that the principal reason 
in deciding асада. turbines for the direct-current generators 
was that at the high speeds at which turbines run the diffi- 
culty of collecting the current at the commutator without 
undue sparking, and consequent wearing away of the 
es, is а very serious one. So far only two makers 
seem to have overcome the difficulty with any degree of 
success ; therefore, although the adoption of turbo-dynamos 
presented certain advantages, the difficulty referred to 
involves risks which were certainly not offset by those 
advantages. In this connection turbine-driven alternators 
must not be confused with turbine direct-current plant; in 
the former the troubles of collecting the current do not 
occur. 

Buildings.—The extensions this year comprise a new 
steel-frame building, which will be added on to the existing 
station, and the whole will be large enough to accommodate 
boilers and steam-driven generators of 4,400 kw. aggregate 
capacity and motor-generators of 2,600 kw. 

Coal-Handling Plant.—Overhead coal bunkers are being 
provided in the new boiler-house, which will hold 500 tons 
of coal. A separate bunker for each boiler will be erected 
in the existing boiler-house, each to hold about 20 tons. 
These bunkers will be fed by an electrically-driven coal 
conveyor, which carries the coal up from the receiving 
hoppers and delivers direct into the overhead bunkers. 
From the bunkers a coal chute leads to each boiler through 
which the coal falls by gravity into the hoppers and thence 
to the furnace. It is expected that the method of coal 
handling will reduce the amount of labour now required in 
the boiler-house. The same conveyor also handles the 
ashes from the boilers and conveys them into an overhead 
ash bunker placed near the doorway, having a chute 
through which the ashes may be discharged direct into 
carta. 


The other plant now on order includes Babcock boilers 
and two Belliss-Bruce Peebles 600-kw. traction generators, 
running at 230 revolutions and giving 500 to 550 volts. 
These with superheated steam and working condensing, are 

teed to take 17:4lb. of steam per kilowatt-hour at 
load. The condensers will be supplied by Messrs. 
Richardson, Westgarth, and Co. Messrs. Bruce Peebles 
also supply а 300-kw. motor-generator, which will serve to 
link together the lighting and tramway generators. The 
new high-tension switchboard will be made by Messrs. 
Brown, Boveri, and Co. The switches will be electrically 
controlled from a distance, and all high-tension gear will be 
enclosed in brick or concrete cubicles. Messrs. Ferranti 
supply the traction switchboard. Messrs. Preece and 
Cardew have acted as consulting engineers for this work. 

The curves given herewith how clearly the progress of 
the undertaking over a period of years, and Mr. Aldridge 
is to be congratulated on the rises in the lines representing 
motor load, lamp connections, and units sold. With the 
addition of a tramway load the cost per unit generated 
should come down. 


ALTERNATING-CURRENT NO-VOLTAGE CIRCUIT- 
BREAKING APPARATUS. 


It has been often desired to have an apparatus suitable 
for alternating-current circuits which should’ n such a 
circuit on the failure or excessive lowering of the supplied 
voltage. Such apparatus has usually consisted in the past 
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of an electromagnet excited by a shunt coil fed by the 
supply. When the voltage'falls or fails entirely, the arma- 
ture of the said magnet falls away and opens the circuit 
breaker. The great disadvantage of this form of apparatus 
is that on & sudden and momentary failure of the supplied 
voltage the cut-out operates. This is а great disadvantage, 
as the following example will show: Suppose a number of 
motors are fed from a network which is fed by a feeder 
заток considerable length. Each motor is protected by а 
no-voltage release. If now a short-circuit occurs on the net- 
work, causing the fuse to blow on the same, or one of the 
motors is started up too quickly, a very large rush of current 
occurs, which, owing to the resistance of the main, causes a 
momentary drop of voltage in the network. Should the 
motors be equipped with the usual form of no-voltage 
release, which operates instantaneously, all of them would 
be cut out of circuit. 

À new form of no-voltage release, designed by Dr. C. C. 
Garrard, has been put on the market recently by Messrs. 
Ferranti Limited, which is illustrated horewith. In this 
no-voltage release the disadvantage enumerated above of 
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C curr BREAKER, 
EE 
о. 1.—Diagrammatic Sketch of the Garrard Alternati:g-Curren 
No-Voltage Release Circuit Breaker. 


the usual form is obviated by combining with the no-voltage 
release mechanism a time element. 

Referring to Fig. 1, the release consists of a shaded pole 
electromagnet, A. This shaded pole electromagnet is 
energised by a shunt current connected across the mains 
or to the secondary of a potential transformer connected 
across the mains. Between the poles of the shaded pols 
electromagnet a metal disc, B, is pivoted. It is so arranged 
that when the coil on the electromagnet is energised by the 
supply voltage, the disc rotates and winds up a suspended 
weight, C. The string to which the suspended weight is 
attached has two stops fastened to it, one above and one 
below a slot in a pivoted lever, D, which lever carries 
contactg which, when the weight is in its bottom position, 
come against two fixed contacts and complete an electric 
circuit between them. The completion of this circuit 
causes current to flow round a trip coil, which is adapted to 
cause the controlled circuit breaker to open circuit. When 
the supplied voltage is at its full value, or above a certain 
minimum, the rotateable disc will keep the suspended 
weight in its top position, and thus contact is not made 
between the two fixed contacts. When the supply voltage, 
however, falls below a certain minimum, the suspended 
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weight is too large to be held up by the reduced voltage ; 
thus it begins to fall, and when it reaches the bottom of 
its travel, contact is made between the two fixed contacts 
and the switch is open-circuited. It will be seen that 
when the weight is wound right up, the bottom projection 
on the supporting string engages on the bottom side of 
the pivoted lever. When the weight is in the bottom 
position, the other projection on the string engages on the 
upper side of the pivoted lever. 'The time taken by the 
weight to fall gives the time clement, as contact is not 
made between the fixed contacts until the weight has 
fallen to, or nearly to, its bottom position. 

The current required to operate the trip coil is preferably 
taken from some other sourco which remains unaffected 
when the supply voltage falls. In some cases, however, 
the current for working the trip coil could be taken from 
a current transformer included in the same circuit as the 
controled apparatus. In this case the trip coil would be 
normally short-circuited by the pivoted lever, and this 
short-circuit would be removed when the time clement had 
elapsed after the supply voltage had fallen below the fixed 
minimum. 

A number of relays of this type have been sold already 
by Messrs. Ferranti Limited, aud it is thought that when 
it is known that such an apparatus can be purchased the 
demand for them will increase. 


GAS ENGINES AND PRODUCERS.* 
BY KENNETH LIGHTFOOT. 
(Concluded from page 616.) 
Ocechelhauser Engines.—The Oechelhauscr engine (Fig. 3) 


is similar in many respects to the Körting engine, depend- 
ing as it does on “stratification.” It is à single-acting 


Fic. 5. —Oechelhauser Gas-Engine. 


engine, inasmuch as there is one working stroke per 
revolution. The main feature consists in the use of two 
pistons working in one cylinder. The crankshaft has 
three dips, the two outside ones being at an angle of 
180deg. with the centre one. The front piston drives on 
the centre dip, and the back piston by means of a cross- 
head and Ride rods on to the two side dips. The cxhaust, 
air, and gas ports are cut round the cylinder and opened 
and closed by the pistons. An air and gas pump is driven 
by means of a tail rod. Just after the inner dead centre, 
at which point the pistons are closest together, the mixture 
of air and gas compressed between them is ignited and the 
pistons perform their working stroke. Before the pistons 
reach the outer end of the stroke the exhaust ports are 
uncovered by the front piston and the air-ports by the back, 
and air, entering at a pressure of 6lb. or 7lb. above atmo- 
sphere, drives out the burnt products before the gas-ports 
are uncovered and the gas to form the mixture admitted. 
The pistons returning inward compress the mixture between 
them. This is ignited just after the inward dead centre 
is passed and the cycle repeated. During the working 
stroke air is compressed in the pump and stored in the air 
receiver until required for the next stroke. During the 
compression stroke gas is compressed by the pump and 
stored in the gas receiver. 

Governing.—The governing of gas-engines is an impor- 
tant feature, as it is necessary to do this without loss of 
efficiency. Generally speaking, there are four methods of 
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governing: (1) By throttling a uniform mixturo, by vary- 
ing tho б of the inlet valve, or by means of a valve in 
the pipe supplying the engine. This method bas the 
disadvantage of causing а reduced pressure at the end 
of compression, and increases the work to bo done during 
the suction stroke. (2) “Cut-off” governing. The inlet 
valve is opened its full amount, but is closed earlier or 
later by the governor as required. With this method 
also there is a serious reduction in pressure at the end of 
compression. (3) By varying the richness of the mixture. 
It is very difficult to obtain regular running with this 
method, and it is uneconomical, and causes banging and 
ignitions at wrong times in the admission or exhaust 
pipes. This method is rarely used. (4) By varying the 
time of the admission of gas, but always cutting it off at 
the same time. This is the method employed in the 
Kórting and Oechelhauser engines, and has been already 
described. . | 
Ignition.—Excepting for very small size engines electrical 
methods of ignition are almost universally used. | 
Hol- Tube Ignition.—The hot tube, which is used with 
small engines, consists of a tube of metal or porcelain bent 
at right angles, one end of which is screwed into the 
cylinder head, the other end being sealed. А blow lamp 
is used to heat the tube. А small valve closes the opening 
of the tube until it is required to ignite the gas. The 
valve is then lifted, and the gas and air mixture rushing 
into the tube is ignited, and a flame strikes back into the 
cylinder, causing ignition of the whole charge. The valve 
is mechanically lifted, and allows of regulating the timing. 
Magneto Ignition.—The magneto consists of a number of 
steel horseshoe magnets clamped together, and having soft- 
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Fio. 4. —Lodge Ignition System. 


iron pole-pieces between which the armature is fixed. A 
soft-iron shuttle oscillates in the air-gap between the poles, 
and varies the flux. One end of the armature winding is 
connected to the core, which is in good electrical connection 
with the engine cylinder, the magneto being placed on a 
bracket bolted to the frame. The other ond of the winding 
is connected to an insulated pin in the cylinder. A tripping 
gear displaces the shuttle of the magneto, a spring causing 
it to rapidly return to its initial position. At the same 
time the terminals in the cylinder are separated, and a 
spark passes between them. The tripping gear allows the 
timing to be altered whilst the engine is running. 
ye High-Tension Ignition—A high-tension system 
(Fig. 4) dispensing with a magneto, invented by Sir Oliver 
Lodge, is now used on many large engines. An accumu- 
lator is connected to the primary of an induction coil, there 
being an ordinary revolving contact maker, which allows of 
timing the ignition in this circuit. The secondary winding 
of the coil is connected to the terminals of a spark-gap, 
known as the “A” spark-gap. These terminals are con- 
nected to the upper conductors of two condensers. The 
lower conductors are connected together by damp blotting 
paper in a glass tube, and are alsc connected to the ignition 
plug in the cylinder. The spark at the ignition plug is 
nown as the “ B” spark. The electrical action consists oí 
charging the upper conductors until their potential rises 
sufficiently to break down the air-gap at A, and a spark 
follows. Às the upper conductors are charged, the lower 
ones are also charged inductively, being connected by the 
damp blotting paper for this purpose. As soon as the “A” 
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spark occurs, the accumulated charge on the lower con- 
ductors is set free, and a spark of very great frequency 
and heat occurs at the В ” gap in the cylinder. Deposits 
of oil or soot in no way interrupt this spark, and so it is 
particularly suitable for cil and gas engines. 

Cooling. —The high temperatures obtained in the cylinder 
make water cooling absolutely necessary. At the high 
temperatures otherwise obtained proper lubrication would 
be impossible, and the iron of the cylinder walls would 
suffer. The cylinder, therefore, is surrounded by a water- 
jicket, the inlet being at the bottom and the outlet on top. 
The exhaust valve should be well cooled, and in large 
engines the piston and rod are water-cooled. The tempera- 
ture of the cooling water is allowed to rise 70deg. F. 

S/arling.—Small engines can usually be started by pulling 
the engine round by the flywheel until an explosion is 
obtained ; a half compression cam is used whilst starting. 
Medium-sized engines arc provided with an exhaust gas 
starter. A receiver is provided into which burnt gases are 
pumped until the pressure reaches about 135lb. per square 
inch. The engiue is started by means of this compressed 

as until enough energy is stored in the flywheel to draw 

in and compress à charge and obtain an explosion. The 
receiver is replenished by opening a cock connecting it with 
the cylinder and containing a non-return valve, when on 
each explosion some of the burnt gases are driven into 
the receiver. Large plants are usually provided with а 
small air-compressor, either belt or motor driven, and a 
receiver. 

Gases, — There are three different kinds of gases used in 
gas-engines: (1) town or ordinary lighting gas; (2) blast- 
furnace gas; (3) producer gas. Of these, blast-furnace gas 
is only available under special conditions, and is not to be 
considered for the ordinary commercial engine. Town gas 
has the greatest calorific value of these gases—that is to say, 
it is capable of giving more heat by its complete combustion 
than either of the others per cubic foot of gas. It follows, 
therefore, that for the same power an engine using town 
gas will be smaller than one using furnace or producer gas. 
The cost of town gas, however, is too great for it to be 
used in modern gas-engines to any considerable extent, and 
the extra first cost of a producer plant is amply counter- 
balanced by the greatly reduced cost of running. 

Producer Gas.—Producer gases are known by various 
names, such as “suction,” Mond,“ Duff,“ Siemens,“ 
and ‘ Dowson,” but the composition of all these is very 
similar, the chief difference being in the producing plant. 
Producer gas is formed by drawing or forcing air and steam 
through a deep, slow-burning fire of coal or coke. The 
chemical action is 


(Coal Air Steam! 
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The gas will also contain small quantities of carbon dioxide 
un' methane. When the gas is burnt in the engine the 
carbon monoxide is converted into carbon dioxide (CO,) 
and the hydrogen into steam, the oxygen required to effect 
this being introduced into the cylinder in the air. An 
average calorific value for producer gas is 150 B.Th.U. per 
cubic foot, and an engine with a heat efficiency of 30 per 
cent. would require one cubic foot of this gas per brake 
horse-power minute. "There are two types of gas pro- 
ducers—suction and pressure. With the former the air and 
steam are drawn through the plant by the suction of the 
engine, whilst with the latter a blower is used to effect this. 

Suction Producers.—A suction plant consists of a gene- 
rator, with which is combined a small boiler and a scrubber 
for cooling and cleaning the gas. The generator is an iron 
shell lined with firebrick, behind which there is a backing 
of sand. This backing takes up any difference of expansion 
between the firebrick and the shell, and also serves as 
a non-conductor of heat. The fuel is supported on a fire- 
grate, which is pivoted so that it can be rotated in order 
to break up any clinker that may be formed. The boiler 
is mounted above the firebrick, and is а cast-iron ring. 
lt is kept half full of water, and the air for the generator 
is drawn over the surface of this water on the way to the 
fire-grate, becoming charged with vapour. The top cover 
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of the generator is provided with a ''lock" hopper, by 
means of which the generator can be fed without any loss 
from leakage. Fuel requires to be fed in about once 
every four hours when the engine is running. The fuel 
consumed when standing by is only a few pounds ever 

12 hours. The scrubber is an iron cylinder filled with 
coke, which is kept damp and cooled by water dripping 
from a sprinkler. The gas from the generator passes 
upwards through the scrubber and out through a central 
pipe to the engine. For starting purposes a hand-driven 
centrifugal fan is provided to give the necessary draught. 
This fan must be kept going until the engine is well under 
way. With a suction ain ie only the exact amount of 
gas required is generated each stroke, and when the 
governor cuts out a charge no gas is made and no fuel 
consumed. When the governor cuts out a number of 
charges, although no gas is made, steam is generated, and 
consequently the next working charge is abnormally rich. 
The excess of steam cools the fire, and the charges follow- 
ing are of poor quality. This difficulty is got over by pro- 
viding one or more cocks opening from the air space above 
the water through which the steam can escape at light 
loads. Either coke or anthracite coal must be used with 
suction plants, as it is necessary that there is as little 
resistance as possible to the suction of the engine. If 
bituminous coal were used, so many scrubbers and cleaners 
would be required that the resistance would be far too 
great. The scrubbers used for anthracite would be unable 
to cope with the tarry matter brought over from the 
bituminous coal, and the cylinder and valves would quickly 
become foul. 

Pressure Producers. For bituminous coal pressure pro- 
ducers are used. The principle of these producers is 
similar to that of suction producers, a blower to force the 
air and steam through the plant and much more elaborate 
cooling and cleaning apparatus being provided. The gas 
on leaving the producer or generator goes through a super- 
heater, giving up a part of its heat to the incoming air 
and steam. It then goes to a mechanical washer—a rect- 
angular iron chamber, in which the gas is washed by 
a tine spray of water thrown by revolving dashers. The 
gas is very greatly cooled and dust and solid hydrocarbons 
washed out. The gas then passes to a centrifugal fan 
into which water is injected. The water and gas are 
dashed against the sides of the casing and further cooling 
and cleansing takes place. Lastly, the gas goes through 
a sawdust scrubber, which it leaves cool and clean ready 
for the engine. 

Efficiency and Costs.—Compared with steam-engine plants 
gas engines and producers show a greater heat efficiency, 
and consequently a reduced cost of running. The 
mechanical efficiency of gas-engines is usually lower than 
that of steam-engines, owing to the much higher pressures 
which are used, and which necessitate more massive con- 
struction than the steam-engine requires. A high-class 
steam-engine will have a thermal efficiency of 17 per cent. 
and a good boiler an efficiency of 70 per cent, giving a 
combined efficiency of 12 per cent. The heat efficiency-— 
ie, the ratio between indicated horse-power and heat 
supplied-—of the best gas-engines usually reaches 33 per 
cent., and that of the producer 85 per cent. The combined 
efficiency is, therefore, 28 per cent. About 30 per cent. of 
the heat supplied to the gas-engine is lost in the water- 
jaeket, the remaining 37 per cent. being rejected in the 
exhaust. With regard to the comparative cost of steam 
and gas plants, a suction gas plant and gas-engine capable 
of developing 150 b.h.p. would cost £1.150, and would 
consume 140lb. of anthracite per hour. A steam engine 
plant, consisting of a boiler and а compound jet-condensing 
drop valve engine, would cost £1,500, and, assuming the 
boiler to evaporate 9lb. of water per pound of coal, would 
consume 300lb. of coal per hour. The anthracite might 
cost 25s. per ton and the steam coal 16s. per ton, depending 
on the locality. With the gas-engine plant the cost of fuel 
would be 1d. for 8 b.h.p. per hour, and with the steam 
plant it would be 1d. for six brake horse-power hours. With 
a pressure producer plant using bituminous coal the cost is 
further reduced to 1d. for 10 brake horse- power hours. In 
small plants the question of costs is not such a very 
important matter, perhaps, but in a large plant for a central 


650 


THE ELECTRICAL ENGINEER, MAY 10, 1907 | 


station, for instance, the extra first cost of а tall chimney 
is а large item, and a reduction of а coal bill of £28,000 
(approximately that of the Metropolitan Railway Company's 
station at Neasden) in the proportion of 6 to 10—~.e,, to 


£16,800 per annum—is a very considerable item indeed. 
In conclusion, I would like to thank Messrs. Davey, 


Paxman, and Co., Messrs. Mather and Platt, Messrs. 
Beardmore and Co., and Messrs. Crossley Bros. for various 
data and the permission to reproduce illustrations, also to 


Messrs. White and Co. for loan of lantern slides. 


THE EXPERIMENTAL DETERMINATION 
LOSSES IN MOTORS.* 


BY CHARLES F. SMITH, WHIT.SCIL, A. M. I. C. E., A. M. I. E. E. 


(Continued from page 6:22. 


Determination of Armature Drop.—If while the motor is 
the flywheel the armature circuit is suddenly 
opened, the terminal voltage will at once fall to the voltage 
which the machine will have when working as a dynamo 


drivin 


on open circuit at the speed at which it is then running. 


The inertia of the flywheel maintains the speed sufficiently 
constant for the drop of voltage on opening the circuit to 
If the armature circuit is opened while 
the machine is being driven by the flywheel, and while it is 


be easily observed. 


then acting as a generator, the terminal voltage rises, by 
an amount equal to the armature drop, to its no-load value. 
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Fic. 9.— Comparison of Values ої Armature Crop for Machine acting 
as Generator and Motor. 
It is thus easy to determine very exactly the armature drop 
due to any current, and also to find its amount for any 
brush position and speed.  Armature reactions due to 
displacement of the brushes from their neutral position 
will tend to increase the drop of the machine whether 
running as а dynamo or motor, or to decrease it in 
both cases. It would consequently be natural to expect 
that the same values for the armature drop would be 
obtained from the machine when working either as generator 
or motor with a fixed brush position, unless the brush 
displacement from the neutral position were considerable. In 
taking the retardation curves it was, therefore, thought at 
first that in order to obtain the speeds of the motor while 
retarding or accelerating, it would be sufficient to obtain 
the armature drop at several speeds for each value of the 
constant current, and, after subtracting this drop from the 
terminal voltage, or adding it to the terminal voltage, to 
tike the resulting voltage as being proportional to the 
speed. ‘This was afterwards found not to be admissible in 
the case of the motor experimented upon, as the 
strengthening of the main field when the machine acted as 
a motor with brushes displaced slightly backwards, was 
not equal to the weakening effect of the same armature 
reaction ampere-turns when the machine was running as 
a generator. This effect was probably specially marked 
in the case of the machine used for these experiments, 
because of the high saturation of the pole-tips. It was 
further found that, even with the brushes set in the neutral 
position, it was not possible to depend on obtaining exactly 
the same value of the armature reaction drop when 
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accelerating and retarding. The considerable divergence 
from proportionality between speed and terminal voltage 
is shown on the curves given in Fig. 9, where the armature 
drop is shown as measured by opening the armature circuit 
at various speeds. The brushes in this case had a back- 
ward displacement of about 14 segments of the commutator. 
With a forward lead of the same amount the upper (retard- 
ing) curves became practically horizontal and the accelerat- 
ing curves sloped downwards, making about the same angle 
with the retardingcurves as those shown inFig.9. As a result 
of this effect, I decided in my experiments to measure the 
speeds by using a small auxiliary generator having constant 
excitation coupled to the shaft of the flywheel. The curves 
shown in Fig. 9 are not without interest, as showing the 
extent to which the armature drop in a machine may 
depend on the direction of the armature current. They 
also show that it would not be correct in such a case to 
assume the volts generated in the armature to vary in 
simple proportion with the speed—a point to be noted in 
connection with the equations previously given. 

It may be well to enumerate the special points men- 
tioned above in connection with the use of a separate 
flywheel employed as an inertia load: (1) by using a fly- 
wheel a motor may be tested under load, the output being 
accurately determined by observations of speed and time 
only ; (2) acceleration curves taken in this way on the 
same flywheel might form a direct check on the satis- 
factory construction and adjustment of motors without 
further calculation ; (3) the use of combined acceleration 
and retardation curves forms the most satisfactory method 
of determining the “constant” of the rotating system ; 
(4) by the use of these curves the losses or efficiency may 
be determined without evaluating the constant ; (5) the 
employment of a flywheel affords a means of determining 
the stray power losses of a loaded machine ; (6) the arma- 
ture “drop” is readily determined on the machine when 
acting either as generator or motor. 


PART II.—ALTERNATING-CURRENT INDUCTION MOTORS. 


Comparatively little information has been published in 
this country on the experimental determination and 
separation of the losses in induction motors, although a 
considerable number of communications on the subject have 
appeared in various foreign journals. It may, therefore, 
serve a useful purpose to collect together some of the most 
important of the methods which have been suggested, and 
to point out to what extent they may be expected to give 
the desired results. With a view to assisting in the com- 
parison of the various methods, severa] of them were tried 
under as nearly as possible identical conditions on a 5-h.p. 
six- pole induction motor recently supplied to the School of 
Technology by Messrs. Siemens Bros. and Co., and the 
results are shown in the form of curves. 

Losses to be Measured. The various losses to be measured 
consist of : (a) copper losses in stator and rotor conductors ; 
(b) frietion and windage losses; (c) the stator iron mag- 
netising losses; (d) rotor eddy-current losses; (е) rotor 
hysteresis losses; (f) pulsation losses due to the rapid 
changes in flux distribution in the teeth of the stator and 
rotor ; (0) additional losses which are due to increase of load. 

Nature of Losses.—(a) Copper losses. The resistance of 
the conductors employed in the calculation of the copper 
losses is usually measured by direct current. This is known 
not to give strictly correct values for the resistance of the 
stator conductors, particularly in the case of conductors of 
large section, owing to the distribution of an alternating 
current not being uniform throughout the section of the 
conductor. For the correction to be made for this see 
M. B. Field, Proc. Inst. E. E., vol. 57, p. 83. 

(b) Friction and windage losses. The variable element 
in these losses is usually due to change in friction of the 
bearings on account of change of temperature or unequal 
circulation of the oil. As pointed out earlier in this paper, 
change in load may be expected not to produce any varia- 
tion in the losses of properly lubricated bearings. Ап 
apparent increase of friction may be found to occur in the 


case of imperfectly centred rotors, although, except in 
extreme cases, the increased losses due to this cause are 


probably to be ascribed to increased iron losses, rather than 
Also, unsymmetrieal conditions about an 
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axis through the centre of the stator perpendicular to the 
shaft may produce frictional losses due to end thrust 
which will not be independent of the load. The friction 
losses appear as additional load on the motor shaft. 

(с) The stator magnetising losses consist of the usual two 
components due to hysteresis and eddy currents. "They are 
here classed together, since they are usually determined 
together. They are dependent only on the induction —i. e., 
on the terminal voltage—and on the frequency, and may, 
therefore, be taken to be independent of load. These 
losses appear in the form of additional power supplied to 
the stator. 

(d) The rotor eddy-current losses in the teeth (exclusive 
of the tips which are affected by the pulsation losses, f) 
and the body of the stampings depend on the frequency of 
the alternating flux in the rotor. They will increase with 
the slip and practically disappear at synchronism, and are 
consequently small at normal loads. "These losses must, of 
course, be supplied from the stator, but will reappear in 
part as additional output by the rotor, the efficiency of this 
conversion of power рл on the conductivity of the 
metal in which the eddy currents are formed. 

(cr) The rotor hysteresis loss is practically constant in 
amount when estimated as power supplied to the stator. 
This power is, however, partly converted into useful 
output. Since the portion thus usefully added to the 
output of the motor varies inversely with the slip, it is, 
11 hardly correct to say that the “loss” due to 

ysteresis is constant. The true losses due to hysteresis in 
the rotor core are due to the cyclical change in magnetisa- 
tion of the core by the stator magnetising currents. If the 
rotor is stationary, the losses thus produced will be in every 
way similar to the hysteresis losses due to the same cause 
in the stator. They will, therefore, be directly propor- 
tional to the frequency of the applied voltage than to the 
hysteresis constant of the material. The hysteresis losses 
appear, consequently, in the form of additional energy 
current 3upplied at the stator terminals. The fact that 
the hysteresis of the rotor iron causes the pole induced in 
the rotor to lag behind the stator flux, which induces it, 
gives rise to a torque between the rotor and the rotatin 
neld. The conditions may be pictured as a revolving field 
formed in the stator followed by a polarity in the rotor 
icon, revolving at the same speed but displaced behind the 
stator field by a small constant angle due to residual 
magnetism, which depends only on the hysteresis constant 
», and which is independent of the speed of rotation. This 
angle has been called the angle of hysteretic lag. The 
component of the attraction between the poles of the main 
field and those in the rotor iron, which is in a tangential 
direction, will produce a torque on the rotor. This torque, 
combined with the torque due to eddy currents in the rotor 
core when the slip is large, may be sufficient to produce a 
rotation of the rotor when open circuited. The special 
point to be noticed about this effect is that the hysteresis 
torque is practically independent of the speed of the rotor 
(unlike the torque due to the eddy currents, which is pro- 
portional to the slip, and depends oniy on the con- 
stant »—that is, on the area of the hysteresis loop 
formed by the rotating flux in the rotor iron. When 
the rotor is stationary, as assumed at first, the whole 
of the power supplied to the stator winding on account of 
rotor hysteresis will be converted into heat in the rotor. 
This power is given by the usual formula : 
W =7 B'9- (1) 
if we assume the Steinmetz index of 1:6, 
where W = watts per cubic centimetre ; 
7 = Steinmetz's hysteresis coefticient ; 
~ = frequency of the supply voltage. 

If the rotor rotates, useful work is done by the torque 
due to hysteresis. The power thus usefully exerted will 
be equal to the hysteresis torque multiplied by the angular 
velocity of the motor shaft. The power supplied to the 
stator is still the same as before, but is now only partly 
spent in heating the rotor iron, and is partially converted 
into mechanical energy. In fact, we can rewrite the expres- 
sion for the hysteresis loss in equation (1) so as to show 
the two parts, b substituting the value 

~ m+n Р, 


where S —slip in cycles per second; 
n = revolutions per second of rotor; 
p=number of pairs of poles. 


Thus WzmgB'*(S-tnp) . 4. o „ (2) 


The factor у B'5 n p gives the power converted into 
mechanical energy, while the factor у В! S gives the 
portion transformed into heat in the rotor core due to 
molecular magnetic friction. If the motor is driven by 
some external means and its speed is made to increase up 
to synchronism, the whole of the power given to the stator 
on account of rotor hysteresis is converted into mechanical 
energy, and there is then no loss due to molecular friction, 
since iron and field revolve together without change of 
magnetisation in the core. On passing above the speed of 
synchronism, the rotor iron moves relatively to the 5 
field, but in an opposite direction, so that the rotating fiel 
now lags behind. the polarity formed in the rotor iron by 
the angle of hysteretic lag, which will have the same value 
as before. This results in a reversal of the torque exerted 
by the residual magnetism. At the same time a reversal 
takes place in the sign of the watts supplied to the stator 
on account of the hysteresis losses. In fact, the motor 
will now deliver back to the line the same amount of 
power which, below synchronism, was supplied from it, 
and the power which is mechanically supplied to the rotor 
shaft wil be now converted into electrical energy, in virtue 
of the hysteresis, and given out at the stator terminals. 
The power thus given back to the line will be constant at 
all speeds above synchronism, while the mechanical power 
driving the rotor will be equal to this at a speed imme- 
diately above synchronism, and will increase in direct pro- 
portion to the negative slip at higher speeds, the increase 
of power being spent in magnetic molecular friction in the 
motor core. The sudden reversal of the hysteresis torque 
at synchronism may be employed for separating this loss 
from other no-load losses, as described later. 

(f) The losses, which may be briefly called the pulsa» 
tion losses,” are due to the very rapid changes of flux 
distribution which occur at the tips of the teeth of both 
stator and rotor. When a stator and rotor tooth are 
exactly opposite to one another, the flux passing from the 
stator to the rotor at this point in the circumference of 
the rotor will pass mainly across the air-gap from tooth to 
tooth, and will be symmetrically distributed over the tips of 
both teeth. As the rotor tooth moves the flux will be 
dragged forward, so as to be more concentrated at those 
edges of both stator and rotor teeth which are leaving one 
another. As the next rotor tooth comes under the stator 
tooth, the flux jumps back so as to cross between the new 
pair of teeth. We have, in fact, a “drag” and a “flash” 
as described in the case of alternators by Mr. С. W. Worrall 
in his recent papers before this section. Put in another 
way, each tooth will carry alternately a strong and a much 
weaker flux according as it is situated opposite to a tooth 
ora slot. In the case of a three-phase stator with two slots 
per phase per pole there will be 12 slots per pole- pair, con- 
sequently when running at synchronous speed on a 50-cycle 
circuit, each tooth of the rotor would be subjected to a 
varying flux having a frequency of 50 x 12 = 600 periods 
per second. The intensity of the variation will be greater 
with open slots but even with closed slots considerable 
variation has been found to occur. It is easy to see that 
the larger the air-gap, the more evenly distributed will be 
the flux in the air-gap, and the smaller will be the losses 
due to the pulsation effect. Pulsation will occur in the 
teeth of both stator and rotor, and give rise to both 
hysteresis and eddy currents in the teeth, the comparatively 
large value of which is due to the high frequency of the 
flux variation to which they are due. Xividentl the pulsa- 
tion losses will depend on the absolute speed of the rotor, 
and will decrease with increasing slip. They will always 
have a retarding effect on the rotor, and will resemble the 
frictional losses as regards their effect on both input and 
output of the motor. Their resemblance to the frictional 
losses has, indeed, led to their inclusion in the assumed 
value of the latter. 

(7) In addition to the foregoing there are losses which 
depend only on the load, the exact nature of which is still 
not clearly known, 
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Methods for Determination of Friction Losses.—1. By 
auxiliary driving motor. This method is the well-known 
one for determining the losses in one machine by driving 
it by means of a motor and afterwards subtracting the 
copper and no-load losses of the motor from the total 
столар oner to obtain the losses in the machine under 
test. hen employed for determining the friction losses 
in the unexcited induction motor, no further remarks need 
be made than those previously given. When the stator of 
the induction motor 1s connected to the supply and the 
rotor is open, separation of the various iron losses is 
possible, as discussed later. 

2. By decreasing stator volts. This is analogous to the 
method already discussed in connection with direct-current 
motors. In the case of the induction motor the stator volts 
are gradually reduced down to the limit of stable running. 
A curve is then plotted showing the stator watts supplied 
on a base of terminal voltage (see Fig. 10). When con- 
tinued, this curve cuts the axis corresponding to zero voltage 
at a height representing the watts required to overcome 
losses which are independent of the magnetic tield—-i e., 
the friction losses. Although it is possible with care to 
get fairly consistent results by this method when applied 
to induction motors, there are several practical difficulties 
connected with the measurements. Firstly, although the 
speed of the motor remains practically constant over the 
greater part of the range of voltages, at the lowest readings 
the slip may be 10 to 15 percent. or more. The actual 
friction losses would thus be those corresponding to a speed 
of about 10 per cent. below the normal. On the other 
hand, an increase in slip will increase the rotor iron losses, 


Š 


Watts & C'R 
3 


Volts 
FIG. 10.—Determination of Friction Losses. 


which will in consequence not decrease uniformly with the 
voltage. The two actions just mentioned will tend to 
neutralise one another, and this may account for the good 
agreement with the actual values often given by this test, 
while explaining the want of agreement found in other 
cases, where the two errors compensate one another less 
completely. A serious source of error may be found in the 
uncertainty as to the correct point of intersection of the 
curve with the vertical axis. This is often accentuated by 
the fact that the motor may run ata very much greater 
slip than the normal, taking a much less power when the 
point of minimum voltage is approached. It is thus possible 
to get a series of points on a curve much lower than the 
true oue, and to make a large error in the value of the 
frietion. Unless the minimum voltage, and consequently 
this unstable condition, is reached, it will be diflicult to 
find the correct position for the continuation of the curve. 
Another practical difficulty is the very low power factor at 
which the readings have to be taken, and the consequent 
liability to errors in the wattmeter readings. Since the 
current supplied, and consequently the copper losses, do 
not decrease towards a zero point at zero induction, the 
copper losses should be subtracted before the watt curve is 
plotted if accurate results are to be obtained. The sugges- 
tion that the watts should be plotted on a base of (volts) 
has already been alluded to. It will be seen that the 
objections to this method are in the nature of difficulties 
to be met with in its practical application. The losses 
finally obtained, supposing these dittieulties to be overcome, 
are the true friction losses of the motor. The uncertainty 


of opinion recently existing on this point (and also, perhaps, 
the doubtful accuracy of the results of the experiment, due 
to the causes enumerated above) is brought out in a rather 
amusing manner by the correspondence carried on in con- 
nection with Benischke’s method of determining the friction 
losses (see method 4 below). In support of Benischkes 
method, which had been severely criticised in the Press, 
Prof. Peukert published in 1903 a series of tests in which 
he found that the friction losses as determined on a number 
of motors by the Benischke method and by the one just 
described were in close agreement. The following year 
Dr. Benischke himself published a book (“ Die Asynchronen 
Drehstrommotoren,” Vieweg und Sohn, 1904) in which he 
gives a numerical example to show that the voltage varia. 
tion test gave far too low values for the friction loss 
(53 watts in his example) and that his own method gave 
a considerably higher value (88 watts), which he stated to 
be the correct one. That the results of the Benischke 
method are not the true friction losses is pointed out later 
in connection with that test. 


(To be continued.) 


PARLIAMENT. 


The Companies Bill. 

This Bill passed through the committee stage in the House of 
Lords on the 6th inst. Various amendments were passed 
relating to the stamping and filing of documents. Clause 7. 
which relates to the issue of shares at a discount, was amended 
by providing that the shares shall only be issued with the sane- 
tion of a special resolution of the company. The penalty for 
refusing to allow debenture holders to inspect the register or to 
have copies of the trust deed was increased from £2 to £5. 
Among the amendments was the insertion of a provision in the 
clause relating to the appointment of auditors to the effect that 
one at least of the auditors of every company whose authorised 
capital amounts to £50,000 shall be ‘ta person who publicly 
carries on the business of an accountant.” Two other amend- 
ments provided that the balance-sheet shall be signed by two 
directors of à company before being laid before the general 
meeting or forwarded to the shareholders. The amendments 
were accepted, and the Bill reported to the House. 

Patents and Desiqns Bill. 

This Bill was considered by one of the standing committees. 
under the chairmanship of Mr. Laurence Hardy, on Wednesday. 
On the motion of the Solicitor-General (Sir W. Robson), а 
modification was made in the clause relating to the deposit of 
samples of chemical inventors. It was agreed on Clause 5 thet 
complete specifications should not be treated as bad becau~ 
they contained reference to an invention not in the original 
specification, but that the new invention should be treated as a 
subject of fresh application. The committee adjourned. 

Private Bills. 

In the House of Commons the Bristol Corporation Bill was 
read a third time; the London County Council (Tramways aud 
Improvements) Bill was considered and ordered for third 
reading ; and the Manchester Corporation Tramways Bill was 
read a second time. The Great Northern and City Railway Bill 
and the Central London Railway ВШ have been read a secon 
time. 

London and North-Western Radway Bl. 

A Select Committee of the House of Commons presided over 
by Sir Lewis Melver, had under consideration on Monday a Hill 
promoted by the London and North-Western Railway Company 
to obtain authority for making improvements on its line. 

"ir Rara Lirrier, K.C., who appeared for the promoter. 
explained that the most important part of the Bill related to 
the making of a new line between Euston and Watford. Tbe 
London and North-Western Railway had four sets of muls 
between Euston and Watford, and had acquired а considered 
quantity of land alongside the line in anticipation of the 
day when six sets of rails would be necessary. [t wa> 
proposed now to make a railway absolutely independent ot 
the present goods and passenger traflie, and it was als: 
thought desirable not to add to the platforms at Euston. 
From Watford Junction there would be a new line meeting à 
branch line from Croxley Green at Watford High-street. This 
would be worked electrically, and the new line would run in the 
open on the west side of the present rails, affording ассо» 
dation at all existing stations as far as Loudon- road. There n 
would dive into the earth and would become a tube гама 
under the present. trunk line, with a station under the presen 
Euston Station. To avoid shunting or expenses of a termine 
station it was propose to make a loop so that the up trains would 


run rend. the station on to the up line. 
spond £2.566,500 on the scheme. 

After hearing evidence the committee passed the scheme, and 
on the petition of the London County Council inserted a clause 
which will provide for the same facilities for working-class 
trivellers as exist on the present line. 


It was proposed to 


Radio-Telegraphie Committee. 

Nir М“пллам PREECE gave evidence on Tuesday before the 
Select Committee of the House of Commons who have under 
consideration the radio-telegraphic convention. The evidence 
wis largely in favour of the ratification of the convention. Sir 
William said the transmission of electric signals without the aid 
of wires had engaged his attention unceasingly since 1884. By 
„stem devised. by himself, he succeeded with the aid of the 
Post Office in establishing the first wireless commercial station. 
Mr. Marconi could not possibly claim the patent for wireless 
telegraphy, because he found it working and used it for his own 
experiinents—the first he made across water in 1897. Mr. 
Maroni had spoken of the convention as “iron swaddling 
hands.” He (Sir William Preece) thought the simile was 
note applicable to the action of the Marconi Company, and 
that the convention would set the infant free. He was con- 
vinced that, given a fair chance and free inter communication, 
every ship. of 1.000 tons and upwards would. employ radio- 
teiegraphy, so invaluable was it in directing navigation and 
promoting: safety. Operators. and apparatus. could now be 
established on all such ships if there were free trade in wireless 
telegraphy. He was unable to understand the desire of the 
Mareom Company to prevent the ratification of the convention. 
V practical monopoly of Great Britain only was of no use. 
Fereian countries might close all their stations to Mareoni 
mesages, and their rivals would only have to point out that the 
Marconi. system was used only in British waters in order to 
capture themarine market of the world and havethe Marconi Comi- 
pany in “splendid isolation." The international convention would 
secure uniformity, and he could not agree that it was likely to 
sute progress. He expressed his strong sense of the great 
mble value of wireless telegraphy. Inter communication between 
different systems now presented no physical ditheulty. In short, 
radio-telegraphy had reached a practical stage. There were now 
several companies doing business on a commercial basis. He 
believed in the possibility of sending wireless signals across the 
Atlantic. It was not, however, worth considering from the 
commercial point of view—the cable would still be used for 
business purposes. The demand for radio-telegraphy was 
rather for short distances of 300 or 400 miles. 

Sir William, in answer to the Chairman, said that if Great 
Britain refused to ratify the convention she would be the laugh- 
my stock of the world, and would also throw into the hands of 
others all the wireless telegraphy business in the world. He 
added that it was desirable to improve wireless telegraphy as 
much as possible, and to that end we ought to enter into 
partnership with the rest of the world and form a well-designed, 
well-controlled system. The result would be a large increase 
inthe number of ships titted with wireless apparatus, and the 
business of the Marconi Company, instead of being injured, as 
they feared, would be increased. He strongly insisted on the 
need for uniformity of practice. If this country refused to 
ratify, other countries would be encouraged to erect their own 
stations in opposition to ours, and chaos would result. Pressed 
as to the difficulty that might arise if intercommunication with 
any particular system were found impossible, he said that in 
that case it would be very bad for that system. 

The committee adjourned. 


— ——— — — 


PERSONAL. 


Mr. H. R. Beeton, of 18, Austin-friars, has been appointed a director 
of rhe Chelsea Electricity Supply Co. 

The salary of the electrical engineer to the Horsham Urban District 
Council has been increased from £225 to £250 per annum. 

Messrs. Aiton and Co., of the Western Works, Hythe-road, 
Willesden Junction, are removing to new and larger works at Derby. 

Mr. W. J. Norris has been appointed chairman and Mr. T. C. Cole 
deputy chairman of the Electricity Committee of the Beckenham 
Urban District Council. 

We regret to notice the death of Mr. T. J. Haie, chairman of the 
Baker-street and Waterloo Railway, and a director of the Luncashire 
and Yorkshire Railway Co. 

It is reported that Messrs. J. W. Woods and A. J. Stubbs have been 
transferred from the rank of superintending engineers to that of assis- 
tant engineers-in-chief to the Post Office. 

. Mr. D. Н. Ош еу, of Stafford, has been appointed assistant lecturer 
in electrical engineering at the Royal Technical Institute, Salford, to 
nll the vacancy recently advertised in this journal. 

The Finauce Committee of the Kensington Borough Council recom- 
mend that the salary of Mr. Philip Monson, the lighting engineer, be 
increase] from £350 to £370 per annum as from March 26. 1907. 

Messrs. C. Larkins and Co., electrical engineers and contractors, 
Bush-lane House, Cannon-street, London, E.C., have been appointed 
oficial contractors for? the carrying out of any work in the erection 
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and equipment of stands at the Organiser" Exhibition, which is to 
be held in the Olympia Hall London, from July 4 to 13. 

Mr. Percy Silcock, architect, has been appointed by the Warrington 
Electricity and Tramways Committee to assist the engineer with 
the buildings required in connection with the proposed boiler plant 
extension. 

Mr. J. H. Nicholson has now taken up the duties of hon. secretary 
to the Newcastle-on-Tyne Students' Section of the Institution of Civil 
Engineers, and all future communications should be made to him 
at 49, Percy-road, Whitley Bay. 

The Bury Town Council have, on the reconimendation of the 
Tramways Committee, increased the salary of the tramway manager 
(Mr. W. Clough) from £250 to £300, with a maximum of £400, 
rising by increments of £50 each two years. 

Mr. H. B. Maxwell, who is resigning the post of burgh electrical 
engineer at Partick to yo to Johannesburg, is taking up the appoint- 
ment of electrical engineer to Messrs. Rennert and Lenz, Johannes- 
burg. Mr. W. Sillery, of Wrexham, has been appointed to succeed 
Mr. Maxwell. 

Mr. К. Н. Fenwick has resigned his position of shift engineer at the 
Eccles Corporation electricity works in order to take up the post of 
charge engineer at the Beckenham electric lighting aud traction 
station. Mr. Fenwick, before leaving Eceles, was presented with a 
case of pipes hy the stat! and employés of the electricity department. 
Mr. E. J. Gilbert, station superintendent, who made the presentation 
(in the unavoidable absence of the borough electrical engineer, Mr. 
Н. W. Angus), expressed his regret at Mr. Fenwick's departure, but 
wished him success in his future career. 

Mr. Horace Boot, who has held the appointment of consulting and 
resident engineer to the Tunbridge Wells Corporation for the past 
12 years, has resigned, on account of being approached by several 
corporations and companies to advise them from time to time. The 
Council at their meeting held on May 1 decided to retain the services 
of Mr. Boot as their consulting engineer. We understand it is his 
intention to continue to practice as a consultinz engineer, with offices 
in London, in order to dye corporations and companies with respect 
to installing and carrying on electricity undertakings. 

The third annual dinner of the Faraday House Old Students’ 
Association was held at the Queen's Hotel, Leicester-square, on 
Friday, the 3rd inst. Amongst those present were Mr. Robert 
Hammond (the patron), Major O'Meara (chief engineer to the Post 
Ottice), Mr. C. P. Sparks, Mr. Hugo Hirst, M. I. E. E., Mr. John H. 
Rider, Mr. Н. E. M. Kensit (vice-president), and Mr. Howard Foulds 
‘hon. secretary), and members and friends to the number of 110. As 
is customary at these dinners, the speeches were of the briefest descrip- 
tion, the evening being completed by an excellent musical programme, 
the artistes ipeluding, amongst others, Mr. Harrison Brockbank, Mr. 
George Robins, Dr. Byrd Page, and Miss Agnes Gordon. 

At a meeting of the Belfast Tramways and Electricity Committee on 
Monday Mr. Thomas William Bloxam, A. M. I. E. E., A. C. G. L. I., was 
appointed electrical engineer to the Corporation in succession to Mr. 
V. A. Н. M'Cowen, who is now at Salford. The salary is £500 per 
annum. Mr. Bloxham was educated at Cheltenliam College, where he 
specially studied science. In 1888 he was elected to an open scholar- 
ship at the Central Institute of the City and Guilds of London, and 
subsequently he obtained the diploma of the institute. He was then 
employed at the works of the Peninsular and Oriental Steam Naviga- 
tion Co., at Albert Docks, subsequently making voyages to India and 
Australia as electrician on this company's steamers, In 1895 Mr. 
Bloxham was appointed engineer-in-charge at the Great Eastern 
Railway Co.’s electricity works, London, where there was a plant of 
1.200 h.p. On leaving this company's service in 1897, he was 
юше chief assistant engineer at the County of London and 
Brush Provincial Electric Light Co.'s works at Wandsworth. In 1899 
he became chief assistant engineer to the Dover Electricity Supply 
Co., a combined lighting and tramway station, and in July, 1899, he 
was appointed chief assistant at the Belfast Corporation electrical 
works. In that capaeity he has rendered admirable service, and he is 
now to be congratulated on his promotion to the higher office. 


FORTHCOMING EVENTS. 


FRIDAY, May 10. 

Physical Society.—4At 8 p.m., at tlie physics laboratory of the Royal 
College of Science, Imperial Institute-road, South Kensington, 
stereoscopy with long base-line illustrated on the screen, by Dr. 
T. C. Porter. 

MoNDAY, May 15. 

Institution of Mechanical Engineers (Graduates Section).— 

“t Petrol Motor Omnibuses,” by Mr. C. C. B. Morris. 
WEDNESDAY, May 15. 

London Chamber of Commerce.—At 4 p.m., at Oxford-court, 
Cannon-street, ‘* The Commerce and Legislation of Australia,” 
by Sir William Lyne, Minister of State for Trade and Customs of 
the Commonwealth of Australia. 

TyHukspay, May 16. 

Institution of Electrical Engineers.—At 8 p.m., at Socicty of 
Arts, John-street, Adelphi. W.C., The Present State of Direct- 
Current Design as Intluenced. by Interpoles," by Messrs. F. 
Handley Puge and Fielder J. Hiss students.) 

Optical Society.— At 8 p.m., °° The Testing of Trial Cases," by Mr. 
F. J. Selby. 

Sarurpay, May 18. 

Junior Institution of Engineers.— At 3 p.m., visit to the scientific 
instrument works of Messrs. W. F. Stanley and Co. and the 
Stanley Technical Trade Schools at South Norwood, 


654 


THE ELECTRICAL ENGINEER, MAY 10, 1907 


THE 
ELECTRICAL ENGINEER. 


Published every Friday. 
Price Threepence; Post Free, Threepence-Halfpenny. 


Bditorlal and Publishing Offices: 
180-140, SALISBURY COURT, FLEET STREET, 
| LONDON, E.C. 

Telephone No. 12278 Oentral. 


————————— gg gy 
CONTENTS. 


Technical Problems, with Triple Motor-Generators ...... 657 
Solutions by Practical Men 627A The J ohannesburg Power 
МОИ н нола, ОЭ. Plant actio 658 
Montevideo Electric Tram- Physical Society. 659 
СОТОРУ 642 | Legal Intelligence ............... 661 
Shanghai Electricity Works.. 645 Companies’ Meetings and 
Alternating Current No- Reports ........................ 661 
Voltage Circuit - Breaking New Companies Registered ... 664 
Apparatus ..................... 647 | Appointments Vacant 664 
Gas Engines and Producers... 648 Openings for Contractors 664 
The Experimental Determina- Contracts for Electrical 
tion of the Losses in Motors 650 Supplies 664 
Parliament 652 Traction Notes 665 
Personal ........................... 655 | Lighting Notes 667 


Provisional Patents, 1907 ... 
The Power Supply of London 654 Specifications Accepted 
The Iron and Steel Institute. 654 
Correspondence .................. 655 


Auckland Electricity Works., 657 


TO CORRESPONDENTS. 


AW Rights Reserved. Secretaries and Managers of Companies 
are invited to furnish Notices of Meetings, Issues of New 


Shares, Installations, Contracts, and any information 
connected with Electrical Engineering which may be 
interesting to our readers, Inventors are informed that 


any account of their inventions submitted to us will 


receive our best consideration. 


All communications intended for the Editor should be addressed 


C. H. W. Bices, 139-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed, 

TO ADVERTISERS. 

Advertisements should be addressed to the Publisher, 139-140, 
Salisbury Court, Fleet Street, E.C., and should reach him 
not later than noon of Thursday. Special Terms for 
@ Series can be arranged on application. 

SITUATIONS WANTED will be charged at three words for 


One Penny (prepaid and net), with a minimum charge 
of Sixpence. 


TO SUBSCRIBERS. 

“THE ELECTRICAL ENGINEER” can be had by Order from 
any Newsagent in Town or Country, and at the various 
Railway Stations, or it can, if preferred, be supplied 
direct from the Office on the following terms : 


3 months, 6 months. 12 months 
United Kingdom Se, Fd. . ба. 6d. ... 138. Od. 
Other Places 5s. 6d 10s. 6d . 21s Od 


(Post Free, Payable in Advance.) i 


Oneques, Post Office and Postal Orders for Subscription 
and Advertisements should be made payable to 
C. H. W. Biaas, 139-140, Salisbury Court, Fleet 
Street, London, and be crossed ч“ Union Bank.’ 


Bound Volumes of “Tur ELECTRIOAL ENGINEER,” containing 
half-year's copies, bound in Dark-Blue Cloth, Gold 
Lettered, price 8s. 6d. New Volume, January to June, 
1906, now ready, 


THE POWER SUPPLY OF LONDON. 


The London County Council decided to proceed with 
their Electric Power Bill last Tuesday, and also not to take 
any active part in the supply of power. The Bill will be 
modified accordingly, and then enter the parliamentary 
lists in competition with three other schemes, two of which 
are really Power Bills. 'The decision of the Parliamentary 
Committee of the Council which was approved by the 
Highways Committee, may be described as an abandon- 
ment of municipal trading in favour of municipal com- 
pany-mongering. They wish to avoid all financial risks 
and yet to maintain control of the supply of electrical 
energy by private enterprise. At the present time 
no official indication is given of the extent of the 
arrangement which the Council may enter into, but we 
have the soothing prediction that the arrangement “ must 
be in the direction of providing for a cheap supply of 
electrie power, with a sliding scale of prices and dividends, 
and a satisfactory purchase clause for the Council with 
regard to the undertaking." The proposed compulsory 
acquisition of the undertakings of the metropolitan borough 
councils is abandoned, and it is evident that it would have 
to go if the London County Council are to be free to 
bargain with the electric lighting companies for the 
taking over of powers yet to be granted. It remains 
now to consider in what way there can be any 
advantage to the consumer from the interposition 
of the Council between Parliament and private enter- 


prise which may eventually take the risk in the hope of 


eventual profit. All the safeguards as to price of elec- 
trical energy, the sliding scale of price, and dividends 
asked for have been given by other power companies, and 
have been included ın the other Power Bills for London. 
The purchase clause was also promised in the Administrative 
County of London Company’s Bill which nearly passed 
two years ago. Hence if the Council had decided to 
abandon their Bill, they could still oppose the other 
measures before committee. Taking the somewhat 
parallel case of electric lighting orders, the trafficking in 
provisional orders by local authorities has resulted in the 
withdrawal of the rights of transfer. So with the London 
power problem we hold that Parliament should decide 
as to which of the applicants should have the right 
to supply power and under what conditions. All 
the existing undertakers hold their powers direct from 
Parliament, and hence have a right to be heard in com- 
mittee when any Bill likely to prejudice their interests is 
brought forward. This right vanishes if the London 
County Council receive powers for bulk supply and then 
transfer those powers to the private company offering most 
advantageous terms. Both municipal and company under- 
takers may be injured by this subsequent transfer, and yet 
they would have no voice in the terms of the same. There 
is also a question as to how far freedom from financial risk 
could be secured. These several points will, doubtless, be 
discussed in detail before the committees this year, and we 
hope that some definite decision may be come to. The 
granting of powers to the existing authorities to link up 
their stations and reorganise their methods so as to cheapen 
production would, in our opinion, straighten out the whole 
matter at the least cost. 


. A к тм = “ 


THE IRON AND STEEL INSTITUTE. 


The meeting of this institute in London was opened 
yesterday by Sir Hugh Bell, who, in his presidential 


address, reviewed the progress of the iron trade during 
the past hundred years. His family connections with the 
iron business date back to 1807, so that he has special 
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zero line at any point, I still think it is a great disadvan- 
tage, as I hold that a discriminating relay should always 
have a minimum time, and never operate instantaneously. 
Regarding Mr. Statter's remarks comparing the 
mechanical construction of his own with my relay, I would 
say that the point about duplication contained in my 
article applies to all release mechanisms in which there are 
moving parts. Mr. Statter’s apparatus is arranged, of 
course, as a cut-out, in which very large forces are 
necessary. Still, even with this I can imagine the 
glycerine suction plate being gummed up, or some such 
accident, and the failure of the switch under such circum. 


knowledge of the many steps in this history. The 
most striking connection between facility of transport 
and the increased use of iron and steel is clearly shown 
in the address. Steam transport without an highly 
developed iron trade is impossible, and, again, the 
production of iron and steel to-day is no longer 
local, due to cheap transport facilities. Electricity 
has an acknowledged part in the president’s review 
of the subject, and a still larger share in his 
prophecy as to the future. This reads: “Beyond doubt 


we, who stand on the threshold of the twentieth century, 
may look forward to changes as great and far-reaching 
before the next hundred years are run out. New forces 
are again being placed within our reach. The ultimate 
possibilities of the electric current are not yet within sight, 
though, with the eyes of faith, we may guess at them. It 
may well be that the steam-engine will be as obsolete as 
the horse gin before tho twentieth gives place to the 
twenty-first century, and that the new machine will be in 
truth the heat-engine towards which the first experimenters 
worked. Our views of the constitution of matter are in а 
state of flux, and though the highly abstruse questions 
involved in this may seem far removed írom these 
technical questions which cbiefly occupy us, they are no 
more remote than may have seemed the discovery 
by Oersted of the deflection of the magnetic needle by 
an electric current. Yet that discovery contained the 
germ of the electric telegraph. And if I to-day look 
forward, as I picture that other man to have done a 
century since, what form might my guess of the future 
take! How in a hundred years will the great swiftly- 
gliding ship of those days be propelled? With little or 
mayhap with no machinery on board, with barely any 
crew, she speeds on her way drawn by the electric force 
generated at Niagara and transmitted over the Atlantic by 
wireless telegraphy. She crosses to New York, takes her 
cargo, and returns as she came. 
may seem, it is no more incredible than what has happened 
since 1807. The things which to us are commonplaces 
would have been deemed impossibilities by our fore- 
fathers.” 


CORRESPONDENCE. 


% One man's word із no man’s word, 
Justice needs that both be heard.” 


RELAYS. 


SIR,—I have read with interest Mr. Statter's letter in 
your current issue in which he comments upon the recent 
article I contributed to your columns. 

Regarding the curve for the Statter relay which I gave, 
this was taken from one of Mr. Statter's former publications. 
I notice now Mr. Statter has considerably modified his 
curve. I do not quite follow Mr. Statter when he says 
that the slope of his new curve is less than the slope of the 
old curve. It seems to me there is а much greater slope. 
Between the two limits of 18:5 and 100 amperes the old 
curve fell from 75 to 20 seconds, whereas the new curve 
falls from 75 to 3 seconds within the same limits of 
current. I should have thought, therefore, that the new 
relay would have opened instantaneously at a much smaller 
current than the old relay. It would seem that the new 
curve becomes asymptotic to three seconds. | cannot 
understand at present how this result can be obtained with 
a relay depending on the solenoid principle. With the 
induction principle, of course, the point is that the disc gets 
up to synchronous speed, and, therefore, there is always an 
absolute minimum time below which it can never operate. 
At any rate, the new curve which Mr. Statter publishes is 
a great improvement on his old one, and I shall be inte- 
rested to learn how the result is obtained. Doubtless, Mr. 
Statter has introduced an improvement with which I am 
not acquainted. If, however, the new curve does cut the 


Strange as my forecast 


stances would, I think, bear out the advisability of tho 
scheme of connections suggested in the article. Of course, 
Mr. Statter's mechanism is a very simple one, and this, I 
think, is its chief recommendation.—Yours, ete., 


CHARLES C. GARRARD. 
New Moston, Manchester. 


Sin, —I read with considerable interest Dr. Garrard’s 
article on “Relays for the Control of High-Tension 
Switchgear” in your issue of April 26. Whilst agrecing 
generally with the author’s recommendations, there are two 
points to which I must take exception. These are: (a) that 
discriminating cut-outs should be adjusted to operate when 
the motoring current exceeds 10 per cent. of the full load 
current; (b) that a wattmeter movement constitutes the 
most reliable form of discriminating relay. | 

Recommendation (a) I consider most dangerous, and am 
of opinion that the belief held by many engineers that 
discriminating cut-outs are not reliable owes its origin to 
the use of devices so delicately adjusted. 

All engineers who have had experience of running 
alternators in parallel recognise that slight irregularities 
are liable to occur—such as the momentary sticking of a 
governor—that are quite sufficient to cause a 10 per cent. 
motoring current to flow into the defective generator. As, 
however, no harm is done either to the plant or to the 
supply by such a small current, no one would wish the 
plant to be cut out of circuit by such an occurrence lasting 
but a few minutes. My own contention has always been 
that a generator should not be automatically cut out of 
circuit unless it is taking such a heavy motoring current 
as would, if maintained, be injurious to the plant or to the 
supply, and I consider that 30 to 50 per cent. of the full- 
load current is sufficiently delicate setting for this purpose. 

Dr. Garrard suggests that advocates of a 50 per cent. 
setting are unable to make relays sufficiently delicate to 
operate at à 10 per cent. setting. It may interest him to 
know that we have а number of relays in use for a special 
purpose where the objections of light setting do not apply, 
that operate reliably on & motoring current equivalent 
to 4 per cent. of the full-load current, these relays being of 
the same type as those for which the 50 per cent. setting is 
recommended when used for protecting generators. 

The use of a wattmeter movement as a discriminating 
relay has been criticised by myself and others on many 
previous occasions. It was tried extensively on the 
Continent, in America, and in this country, I believe, 
some years before Dr. Garrard's firm started to make 
discriminating relays for alternating currents, but so far 
as I have been able to learn bas never yet proved 
satisfactory. 

Some of the defects of this type of relay are referred to 
by Dr. Garrard in his article. He admits, for instance, that 
it is so extremely delicate and liable to fail in its action 
that he recommends that three relays should be installed 
where he shows only two are necessary, because “the 
chances that two relays on one circuit are both simul. 
taneously out of order are very much less than in the case 
of a single relay." 

Dr. Garrard further admits that the wattmeter type of 
diseriminating relay will not disconnect а generator should 
it lose its field, unless the relay is adjusted to operate with 
a motoring current of less than 10 per cent. This would 
appear to be the explanation of Dr. Garrard's advocacy of 
10 per cent. setting. I think it will be found in practice 
that even a wattmeter relav so delicate as to operate on 


& 10 per cent. motoring current, cannot be relied upon to 
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isolate a generator with a broken field. Аз a further 
remedy, however, Dr. Garrard suggests the use of a supple- 
mentary relay to be connected in the field circuit. Surely 
it is much better engineering to avoid such multiplication 
of delicate relays and trust to a simple device so reliable in 
its action as to entail no duplication, and capable of 
isolating a faulty generator, whether the fault be due toa 
failure of the field, à breakdown of the prime mover, or 
a short-circuit on the generator itself.—Y ours, etc., 


LEONARD ANDREWS. 
London, E.C., May 7, 1907. 


GAS-ENGINES AND SMALL UNITS. 


SIR,—We were surprised to see in your issue of April 26, 
under a note headed “Johannesburg,” that you favour the 
use of small units rather than large units for gas-engine 
installations. 

Whilst the experience of engineers who have used large 
gas-engines made in this country may have appeared to 
indieate that units of over 400 h.p. or 500 h.p. are very 
unreliable, those who have visited many of the large 
installations working on the Continent must, we think, 
admit that the failures of engines made in this country 
have been due to faulty design and construction rather 
than to the principle of using large units. 

Herr Reinhardt, in his very interesting paper read 
before the Iron and Steel Institute last year, gave 
statistics showing that prior to March 1, 1906, there were 
at work in German ironworks and collieries alone 203 
engines, having an aggregate effective power of 184,000 h.p., 
or an average capacity of 900 h.p. per engine. The author 
further states thu! in most of the ironworks the whole of the 
gas-engines work continuously without any reserve. 

That there is a growing tendency to increase the sizes of 
units, rather than to reduce them, is indicated by the 
following examples of repeat orders extracted from the 
register of one firm of large gas-engine makers: 


В : Capacity of single units 
Year. : Installation. P i B. H. P. 
1903 Home court 7 
1904 ............ E 1,650 
1905 ...... „ GER 1,650 

"ave e "D 1,650 
1906 ............ "D tem 1.650 
1904 ............ Heinitz ............ 700 
19098 оен 1,200 
190090 8 НОТИ 1,200 

„ alore уу etal 1,200 

34^. eaa DE eens у ын 1,200 
1907 _............ B 5,000 

"ere rem 5 3 000 
1905 ............ FriedenshuttWe 1.550 
I906. ias ме rr 2 200 
1907 ............ ER Mc: 2,200 

Wet beim F 2.200 


All the arguments which have led to the substitution 
of large units in steam-engine practice for small units 
apply with equal force to gas-engine practice. Amongst 
these may be mentioned increased economy, lower wages, 
stores and repairs, and greater simplicity of control.— 
Yours, etc., | 


THE Ккү ENGINEERING COMPANY, LIMITED. 


[Our comments were on the Johannesburg plant, and do 
not apply to the relative advantages of small and large 
engines elsewhere. For export 2 55 where machinery has 
to run constantly we do not consider it good to install the 
first engines made of a given size and type. The repeat 
orders mentioned above were placed after experience with 
smaller engines.— Ep., E. E.) 


COOPER HEWITT LAMPS. 


SIR,—I notice a few errors in the paper you have just 
published by Mr. E. G. Kennard on The Comparative 
Casts of Gas and Electric Lighting,” these errors being in 
the figures relating to Cooper Hewitt lamps. 

On p. 574 in Table V. the author gives 3'5 and 
1°5 amperes as the currents taken by the two different 
sizes of lamps. All Cooper Hewitt lamps take 5:5 amperes, 
the difference being only in their terminal voltage. A 


single 300-c.p. lamp will burn on 55 volts, the pressure at 
the tube terminals being 37 volts. Two of these lamps 
will operate perfectly in series on 110-volt mains. Similarly, 
one 800-c.p. lamp—not 700 as given by the author—will 
burn on 100-110-volt mains, the pressure on the tube 
terminals being 65 volts. Thus in Table VI. a 300-.р. 
lamp on 100 volts could not possibly have an efficiency of 
half watt per candle, but two in series make this figure 
nearly correct. Similarly, two 800-c.p. lamps would be 
required for the 200-220-volt mains. This correction 
affects all three sets of curves in Fig. 7, tending to raise 
the curves for these lamps, which, however, still maintain 
an undoubted supremacy. 

I point this out in order that hopes may not be unduly 
raised by the advent of the Cooper Hewitt lamp, although 
marking as they do a big advance in electric lighting.— 
Yours, etc., W. M. W. 

Manchester. 


STRATFORD-ON-AVON ELECTRICITY WORKS. 


Sik, —The writer of the description of the above works 
seems to think there are no other stations working with 
suction gas plants and supplying а town with electric light 
except Stratford-on-Avon. This, however, is not so. The 
works of the Minehead Electric Supply Company, Limited, 
bave been running on suction gas for nearly two years, 
with a Fielding and Platt 80-b.h.p. engine and suction gas 

lant. 
į At the time of writing the company are changing their 
works over to much larger premises, where they have 
installed a 105-b.h.p. National and a 50-b.h.p. Hornsby- 
Stockport, both with suction plants. The Fielding and Platt 
engine is also being removed to the new works.— Yours, etc., 


Тноз. G. S. Bars, Secretary. 


CHEAP WATER POWER. 


Sır, —The following letter is а copy of what I have sent 
to both the engineer and chairman of one of the three 
principal railway companies in the kingdom : 


“I beg to call your attention to the fact that within a 
four-mile radius of R. there is 2, 00 h.p. (water) running to 
waste, day and night, the year through (this being a fair 
average), in the winter there being two to four times this 
amount. In the driest season 1,000 hp. can be relied 
upon. Now, if this water power were harnessed and 
utilised for working your system by electric traction 
between M. and H., and at the same time taken full advan- 
tage of for lighting purposes (stations and signals), working 
on the supposition that 4lb. of coal is required to obtain 
one horse-power hour, this would save 30,000 tons of coal 
per annum. Calculating only 50 weeks to the year and 
10s. per ton for coal, this would mean a saving of £15,000. 
This power can be harnessed with capital at 5 per cent., 
not to exceed £1 per horse-power per annum. The cost of 
power at Niagara is four guineas the horse-power year, so this 
is unquestionably about the cheapest power in the world. 
The very great advantage of water power is that when 
there is the maximum demand for lighting in winter there 
is a maximum supply of power available. 

“I am perfectly aware that this communication—as to 
both the amount of power running to waste and the excep- 
tionally low cost of obtaining same (on the very borders cf 
a teeming population—will not be credited ; nevertheless, 
the fact still remains, and cannot be disproved. I have no 
hesitation in saying that the £1 per horse-power year will 
not only cover interest on outlay, but also rent and working 
expenses. I think it is a great pity that this amount of 
power in such a centre should be neglected." 


Remarkable to say, I have not even had an acknow- 
ledgment from either of the gentlemen, which clearly 
proves the lack of progress and conservatism in such 
matters which is truly astounding, considering the 
advantages and possibilities. The possibilities are as 
follows: aluminium can be produced here at 9d. to 1s. per 
pound, the selling price being 1s. 10d. per pound; calcium 
carbide for 1d. per pound, the selling price being 3d. per 
pound; ferro-silicon for 4d. per pound, the selling price 


THE ELECTRICAL 


per ton, the selling price being 35s.to 40s. per ton ; icefor 1d. 
per cwt working expenses, the selling price being 1s. per 
cwt. In the midst, oratthe very doorof this water power, 
there are two urban councils, population 7,000 to 8,000 
each. One buys its gas at 2s. 6d. per 1,000 cubic feet, the 
other makes and sells to residents at 3s. 10d. per 1,000 
cubic feet. Neither of these councils have any lighting 
order. Within a four-mile radius of this water power there 
is a population of over 200,000; within a 10-mile radius 
there is a population of over 2,000,000, besides which the 
district is tapped by three railway companies, and a canal 
runs right through the centre in direct touch with sea 
going vessels. Considering the above enormous advan- 
tages, coupled with the enhanced price of coal, it is 
astounding that such water power should be neglected and 
now running to waste.— Yours, etc., 
W. ANTRODUS, 
Hydraulie and Electrical Engineer, Longsight. 


[We wonder if Mr. Antrobus has figured the cost of | 


getting the power to the consumer and of acquiring the 
water rights. ED, E. E.] 


AUCKLAND ELECTRICITY WORKS. 


Through the courtesy of Mr. Walter E. Bush, the city | 


engineer of Auckland, we are able to give the following 
details of the electrical scheme for light and power supply 
now in course of construction. 

The city of Auckland proper has a population of 37,736 
and an area of 1,762 acres, and is surrounded by important 
suburbs with a total population of nearly 30,000. There 
is a frequent service of electric tramcars owned by the 
Auckland Electric Tramways Company, who run their own 
power station, the current from which is used solely for 
the purpose of the undertaking. The gas undertaking is 
in the hands of а company, the charge for gas being 5s. 9d. 
per 1,000, with a discount of 10d. per 1,000 for cash 
payments. There is at present no electric light and power 
undertaking, but the City Council have obtained an order 
giving them the sole right to supply current for electric 
light and power purposes, and in connection therewith 
contracts have been let for the building of the power-house 
(now nearly completed), and for the supply, delivery, and 
erection of boiler plant, steam-engines, dynamos, boosters, 
switchboard, and accumulators, and tenders will shortly be 
received for the supply, delivery, and laying of feeder and 
distribution mains, feeder boxes, ete. 

The system adopted is the direct-current three-wire 
system, having 460 volts between the outers and 230 volts 
between the sides. Steam is to be obtained from a 
Dabeock-Wileox water-tube boiler capable of evaporating 
6,0001}. of water per hour at 200lb. pressure, heated by 
the gases from a Meldrum Simplex two-cell overhead 
destructor capable of burning 60 tons of refuse per 
24 hours. This is already working. Another Babcock- 


Wilcox boiler of similar capacity to the above, but direct | 


tired by mechanical stoker, provided with superheater, with 
steam feed-water heater, and all usual accessories has been 
ordered. 

The generating and accessories plant will consist of two 
Browett-Lindley vertical high-speed engines coupled to two 
British Westinghouse three-wire generators of 225 kw. each 
at 510 volts, with series winding on both sides, and pro- 
vided with static balancers; one boosting set, consisting of 
British Westinghouse boosters and motor; one nine-panel 
British Westinghouse switchboard. The storage battery 
will consist of a 250-cell Tudor battery. АП the above are 
being now manufactured at works of the respective makers, 
but the contract for their supply, etc., has been let as a 
whole to Messrs. Turnbull and Jones for £11,808, with 
the addition of £1,011 for spares. 

The Council are installing the above plant on the advice 
of their consulting engineers, but it is confidently expected 
that an additional unit will be required almost directly 
after the installation is working, owing to the large demand 
for electric current. The prices proposed to be charged аге: 
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being about 3d. per pound ; Portland cement for 12s. to 15s. | for lighting, 7d. per umt, with a reduction to 2d. per 


unit for any excess over the consumer's maximum demand ; 
and for power, 3d. per unit for the first 50 units per month 
per brake horse power or kilowatt installed, and 2d. per 
unit for all in excess of this amount. 


TRIPLE MOTOR-GENERATORS. 


In the power station of the Blankenese-Ohlsdorf single- 
phase railway at Hamburg three distinct systems of genera- 
tion are in use—viz., single-phase, at 25 ~, for the traction 
supply; single-phase, at 50 ~, for lighting ; and direct- 
current, for exciting the alternators and driving the 
auxiliary machinery. To attain the greatest possible 
economy in working, the three systems have been linked 


FIG. 1. — View of the Trip e Motor Gen rater at the blanke ese ОЬ. дор 
Single-) hasa Kallway, 


together by the installation of two motor-generators, each 
consisting of three machines—one direct-current and two 
alternating-current of 25 ~ and 50 ~ respectively—mounted 
on one shaft. As each of the machines will run either as a 
generator or a motor, in the event of an overload on any of 
the three systems one or both of the other systems will 
pick up the excess load. The direct-current machine may 
also be employed to charge the battery installed in the 
station. Asa general rule, the direct-current machine is 
only motored when starting up in order to bring the alter- 
nating-current machines into synchronism. These motor- 
enerators have been supplied by the Felten und Guilleaume- 
hmeyerwerke A.-G., of Frankfort-on-Maine. In order to 
obtain the most compact construction the magnet frames of 
the two alternating-current machines have been assembled 
close together on a common shaft, and consequently there 
is no space between their stators. The armature of the 
direct-current machine is mounted on a separate shaft, 
which is connected to the rotor shaft by a coupling. As is 


Ета 2.—The Rotors showing the 50 and 25 ~~ Magnet Systems. 


seen from the photographs (Figs. 1 and 2) of the larger 
motor-generator reproduced here, only three bearings are 
required for the combination, the total length of which is 
less than 20ft. The speed was fixed at 375 r.p.m., so the 
25 ~ machine is constructed with eight poles and the 
50 ~ machine with 16. 

Both of the alternating-current machines of the larger 
set are capable of producing 900 h.p. as motors or 600 kw. 
as generators, the voltage of each being 6,300. The direct- 
current machine is designed for an output of 250 kw. at 
220 volts, and as a motor develops 375 h.p. In the smaller 
motor-generator the 25 ~ machine produces 250 kw., or 
380 h.p., at 6,300 volts, and the 50 ~ machine 150 kw., or 
200 h.p. The direct-current machine is identical in size 
and output with that employed in the larger set, and tho 
speed is also the same. 
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THE JOHANNESBURG POWER PLANT. 


From the Johannesburg Star dated April 9 we take the 
following exfracts from a report of the Town Council meet- 
ing, at which there was presented a report on the power plant 
by the Tramway Committee. Mr. J. Jeppe, the chairman 
of the committee, also made a long speech reviewing the 
history of the undertaking, with special reference to the 
use of gas-engines. He showed that Messrs. Mordey and 
Dawbarn's recommendation to use gas producers and gas- 
engines was unanimously adopted by the Council in 1903, 
and that the only criticism to this proposal eame from the 
Chamber of Trade. Mr. Jeppe proceeded as follows : 


In spite, however, of the consulting engineers’ report, the Tram 
and Parks Committee was evidently not entirely satistied, because 
in April, 1905, they requested the engineers to get from Prof. 
Unwin, one of the highest authorities in the world on gas and 
steam, a report on their proposals suggesting gas-engines. In 
reply to that request, Messrs. Mordey and Dawbarn suggested 
that alternative tenders should be invited for steam and gas 
plant, and that their report on these tenders should be submitted 
to Prof. Unwin. "This was afterwards done. 

On March 2, 1904, a special meeting of the Council was 
caled. At this meeting the various tenders for gas апа steam 
engines were laid before the Council, together with the report of 
the consulting engineers thereon, and the additional report 
obtained from Prof. Unwin. This latter report deals very fully 
with the principles of gas and steam engines. In it Prof. 
Unwin says that his instructions were to give an opinion on the 
question of the use of gas or steam plant for generating elec- 
tricity for tramways and electric lighting at Johannesburg, and 
he gives his conclusions as follows : ** After as much considera- 
tion as the time at iny disposal permitted, I have come to the 
conclusion that Messrs. Mordey and Dawbarn are right in 
recommending the adoption of a producer and gas-engine plant 
at Johannesburg. I have gone through their estimates and 
calculations, and I am in general agreement with them. I am 
not directly asked to report on the tenders, but I append some 
remarks on those which seem most advantageous. | express no 
opinion on the electrical plant otfered, nor specially on the suit- 
ability of gas-engines for driving dynamos." Now at that 
meeting there were submitted to the Council 11 tenders for gas 
producers, 17 for gas-engines, and 22 for steam plant. The 
consulting engineers, in commenting on these tenders, picked out 
what they considered the best tender for steam plant — namely, 
that of Messrs. Dick, Kerr, and Co., for the sum of £195,495 — 
and the best tender for gas-engines and electrical generating 
plant (that of Messrs. Siemens Bros. and Co.) and for producer 
plant (that of Messrs. Poetter and Co.), these last two tenders 
totalling a sum of £204,920; and then they drew a com- 
parison between the two kinds of plant, which shows that 
although the gas plant would cost an additional capital outlay 
of £28,055, that there would be a difference in favour of the gas 
plant of £15,277 per annum in working costs. . 

At the same meeting the committee also laid before the 
Council an offer received from the Electric Conversion Syndicate 
to supply Johannesburg with power from a central station to be 
erected near Vereeniging, as well as Messrs. Mordey and 
Dawbarn's report upon that offer. After discussion, it was 
resolved to receive the committee’s report as a matter of 
urgency by 19 votes to 7, and the recommendation of the 
committee that no alteration should be made as regards the 
acceptance of tenders for generating plant was carried unani- 
mously. At this meeting the Council unanimously decided to 
accept the tender of Messrs. Poetter and Co. for gas-producer 
plant and accessories, and of Messrs. Siemens Bros. and Co. for 
gas-engines and electrical generating plant. On March 31 the 
Council unanimously agreed to consent to the assignment to 
Messrs. D. Stewart and Co, of the contract for generating plant 
proposed to be entered into with Messrs. Siemens Bros, and 
Co., and for producer plant with Messrs. Poetter and Co. 
Upon these resolutions being carried, orders were placed as 
decided on, and subsequently on Auy. 5, 1904, the Council 
Unanimously decided to accept the tenders of Messrs. W. T. 
Glover and Co. and of the British Insulated and Helsby 
Company for tramway and lighting cables. On Oct. 12, 1904, 
the Council unanimously accepted the tender of Messrs. Strong 
and Moore for the construction of the tramway permanent way, 
Section 1. 

At the beginning of 1905 a commencement was made on the 
building of the power station, and the first gas-engine was put 
on load in May, 1906. Mr. Thomas took up his duties as 
general manager on Nov. 1, 1905. All that happened sub- 
sequently is recent history, and the publie have been kept 
informed from time to time; ав, for instance, in November, 
1905, а report was submitted to the Council and published from 
Messrs. Mordey and Dawbarn, dealing with the progress of the 
work, and on the same day 1 made an exhaustive statement 


with regard to the position generally, and at nearly every sub- 
sequent meeting matters connected therewith came up for dis- 
cussion. On Aug. 22, 1906, I again made a long statement 
dealing especially with the reasons for the delays, and in 
October, 1906, the committee placed before the Council a pro- 
posal from the contractors offering to run the plant for 
12 months or so. It was adopted by the Council by 27 votes 
to 1, and the contract was entered into. The advantages gained 
by this contract for the Council were as follows: (1) Current 
was to be supplied by the contractors at a fixed price. We 
understand that the cost of production, owing to the breakayes 
experienced, has hitherto proved to be considerably more than 
the figure payable under the agreement, and this loss would but 
for the running contract have to be borne by the Council in addi- 
tion to the great inconvenience and loss which have been caused 
by the recent unfortunate interruptions to service. There is also 
the cost of excess water, which is payable at the end of the 
running contract. (2) Though neither the fact that the loss 
referred to in paragraph (1), or the penalties paid by the con- 
tractors, in any way compensate the Council or the public for 
the inconvenience and loss recently suffered, under the penalty 
clause substantial sums have been deducted by the Council from 
the amount payable to the contractors for current supplied, 
which but for the running contract would not have been 
recoverable. (5) The most important advantage, however, in 
our opinion that was gained by this contract, is that if the 
pent is rejected under Clause 19 of the main contract it will 
e impossible for the contractors to allege, as they otherwise 
might have done, that the plant had proved unsatisfactory 
because it had been handled by the Council in an unsympathetic 
or even a negligent manner. 


The contractors have, and are having, a free hand under that 
contract, and if rejection takes place, and an appeal to arbitra- 
tion should be made, the position of the Council is consequently 
strengthened. Referring now to the statements that have been 
made with regard to the ‘‘ gassing” of employés at the 
station, it is unfortunately true that a month or sv ago 
there were a very few cases of actual *''gassing in the 
power station. These were due to leakages of gas and 
insufficient ventilation. It was considered very necessary that 
the engine-house should be kept as free as possible from dust, and 
the consequent closing of doors and other means of ventilation 
affected the inside atmosphere. Immediate steps, however, 
were taken to stop this, with the result, I am glad to say, that 
during the last fortnight there has not been one case of 
“gassing ” in the power-house. It is possible that in a few 
cases men have become giddy at the end of long shifts, but 
such giddiness disappeared immediately they went outside, and 
in no case did they require artificial respiration. One case of 
** gassing of a white inan and а native occurred in the blower- 
house on the first of this month, due to these two men working 
on the roof of that house, where gas from the gasometers has 
accumulated. I would also like to state that since the gas-engines 
have been running there has not been a single instance, so far 
as we can ascertain, where it was necessary to call in medical 
aid, except in the case of the head engineer on the producer 
plant, Mr. Paton, who, whilst making an alteration in the plant, 
was overcome by an accumulation of gas. This happened on 
Saturday night, and Mr. Paton resumed work on the Monday 
morning. The acting medical officer of health and a Government 
official investigated the conditions in existence at the power-house 
some days ago, but their report has not yet been received. Їп 
any case, to prevent all possibility of future“ gassing,” the 
Council cabled to England six weeks ago ordering four large 
fans, one of which is already being installed, and the other three 
will arrive shortly. 


Now, with regard to the constant stoppages and the many 
defects in the plant, it has been often suggested that we should 
get a committee of experts to report on the condition of affairs 
down there. The reason why such suggestions have not been 
accepted by the commitee is that the management is fully 
aware of the causes of such stoppages and interruptions, aud 
that the contractor is engaged in endeavouring to remedy 
these. I need not remind you that the whole plant is in 
the hands of the contractors under the running contract, 
and the local representative of those contractors claims that 
he is doing everything he can to improve the condition of 
things. He further claims that 90 per cent. of the stoppages 
are due to defective design in driving the air and gas 
pumps, and the contractors have arranged to substitute a 
method for driving these pumps which has proved satisfactory in 
their own works in Scotland. The necessary gear for altering 
the first set in such a manner is now on the water, and we аге 
assured will be installed in five or six weeks’ time. We cannot, 
however, consider that the arrival of the new pumping gear will 
overcome all the difficulties. We need only take up the log- 
book at the station to see the innumerable different causes 
which combing to bring about the many stoppages in any one 
day. The pumps I have alluded to; then pre- ignition continues 
to give considerable trouble. Hot. bearings are the cause of 
many stoppages, the motors driving the tar extractors, having 


proved defective, require considerable attention, and often 
cause stoppages. Even the generators have given. trouble, due 
to perished insulation. Then it very often. happens that 
the engines will not start at the first attempt, such attempt 
exhausting all the store of compressed air, with the result that 
no second attempt can be made until the compressors have been 
recharged, which usually takes about half an hour. All these 
defects we know of ; so, of course, do the contractors. They 
have also, of course, caused your committee endless anxiety and 
trouble. It would be preposterous to imagine that we did not 
share to the fullest extent the disappointment felt at the present 
state of affairs at the station. 

We are fully cognisant of the enormous losses caused by the 
frequent stoppages of light and trams, without even considering 
the most exasperating annoyance and inconvenience that the 
public is suffering. It can be but little solace to those so 
seriously inconvenienced to know that the contractors are also 
suffering immense loss; though their loss, of course, is intini- 
testmal compared with that of the town. During the last few 
weeks there has hardly been a day without a meeting of the 
committee in an endeavour to remedy the state of affairs to the 
best of their ability. We have sent cables of the most urgent 
nature to London, demanding from the contractors that they 
should send out. representatives authorised and competent to 
11 und tackle definitely and finally the ditticulties to be 
aced. 


Mr. Jeppe's speech ended with the statement that it was 


not time to try to apportion blame, and that it was best 


to leave the running of the station in'the hands of the 
contractors. 


The report of the committee showed that a new running 


contract had been entered into, for which Messrs. William 
and Thomas Beardmore had become sureties for £10,000. 
Under this agreement the Council and the contractors 
agreed that the tests should commence not later than 
June 30 next, and that they should be finally completed 
not later than Aug. 31 next. 
side, agreed that if the Council, under Clause 19, called 


upon them to make good the plant, the Council might 


require it to be made good by the end of Dec. 31, 1907, 
instead of giving them 12 months in which to make good 
as stipulated in the main contract. 
recommended : “(a) That our action in arranging for the 
siguature of the bond mentioned in the above report in 
accordance with the terms of the running contract be 
approved; (% that we be authorised to invite tenders and 


quotations for the auxiliary plant proposed, consisting of 


steam-driven dynamos, boilers, feed pumps, and auxiliaries, 


and that it be left to the Tramway and Lighting Com- 
mittee to prepare the specifications and to settle the 


necessary details ; (c) that we be authorised to obtain such 
professional advice or assistance locally as may seem to us 
to be desirable ; (4) that our action in temporarily suspend- 


ing the minimum charge for light be confirmed ; (e) that 


our action in instructing the general manager to have 
orders issued to conductors to collect fares only at the end 


of а stage or of the journey be confirmed : (/) that the 


Council give the Tramway and Lighting Committee power, 


if deemed necessary, to suspend either or both the tram- 
way service and lighting serviee either for some days or 


for a certain part of each day." 
The following is the report of Mr. J. F. L. Thomas, the 


general manager : 


Steam Generating PU — Аз instructed by the Tramway 
and Lighting Committee, I have fully considered the type of 
«ceamn-engine it would be advisable to adopt if the Council 
decide. to. purchase new plant for the electrical lighting and 
tramways system. I have also consulted with Mr. Behr, of the 
(roldtields Company, and Mr. Robeson, of Eckstein's, and find 
they agree. with me that a quick-revolution, double-acting, 
enclosed reciprocating engine of the Belliss or similar 
type would be the most satisfactory to install, and would 
zwe the best results for local conditions and the require- 
ments of the tramway and lighting system. While the 
Belliss engine is undoubtedly the best of its type, there are 
others of the same design made by Messrs. Allen, of Bedford, 
and Browett-Lindley, of Manchester, which are working very 
successfully on tramway and lighting systems, and in making 
inquiries I think prices should also be obtained from these 
hrins, it being stipulated that they must show engines of at 
least 800 kw. capacity running successfully before their tenders 
can be considered. Messrs. Behr and Robeson are very definite 
in their view that the Belliss type is preferable, but E am 
afraid, if it is actually specitied, the Council will have to pay a 
higher price for it than they would if other types are also con- 
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The contractors, on their 


The committee 


Salts? was read by Mr. X. E. GARRETT. 
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sidered. I discussed the advisability of adopting steam-turbines 
in preference, but they agreed. that the extra cooling water 
required on a stemn-turbine plant here would render them less 
economical than a reciprocating engine. In the time at my 
disposal it has been impossible to get out close figures of 
capital cost involved by steam plant —viz., engines, dynamos, 


boilers, pumps, ete. in fact, all auxiliaries, but I am of 
opinion. that the highest elass plant, if non-condensing, 
could be erected complete for £18 per kilowatt. Regard- 


ing the type of boilers advisable, I discussed this also with 
the above-named gentlemen, and we agreed that water-tube, 
either of the Babcock or Stirling type, were the most suitable, 
the exact make to be determined by price, as there 15 very 
little to choose between these two makes. If the Council 
decide to install only sutlicient plant to deal with the tramway 
system, it will be necessary to obtain 1,000 kw., ху two 500-kw. 
sets. The total capital eost is estimated to be £21,000, which 
figure includes not only the cost of the plant for which tenders 
might be called, but also other items which would be necessary 
in connection with plant. I now beg to give an estimate of the 
works cost, plus charges on account of eapital involved on gene- 
rating plant, which I consider can. be. obtained by the Council 
themselves installing a steam plant as above. I estimate the 
Council would be able to generate at 1:454. per unit. This 
would be increased to 2d. per unit when interest and deprecia- 
tion charges are included to make it a comparable figure with 
any offer which may be made by the African Concessions 
Syndicate. This figure is based on an annual output of 
10,000,000 units, which is practically the present load, and is 


made up as follows : 
Per unit, 


О —€——————————Á—M ЛК РИЕА 504. 
N ]˙“˙ . ðx 21d. 
Repairs and maintenance- rr —— enn 244d. 
Sales aid , “Sod. 
Oil, waste, and stores МТ ius 3% ˙ CERO ME LOT. as "194; 
Works cost ИБЕРИИ н iini F o. 145. 

Charges on capital -6 per cent. on £170,000 (£150,000 

plant and £20,000 buildings). £10.200 ; depreciation 

charges (74 per cont. on £150,000, 23 per cent. оп 
£20,000). ii.. eet VV 584d. 
1:984, 


ѕау, 2d. per unit. (* Have assumed tho whole of the water 
purchased at 4s. per 1.000 gallons. If obtainable from well on 
site, then this item will be reduced.) The above figures are, I 
consider, safe both as regards capital required and working 
results. If the Council decide to cable for tenders for the plant 
without formally advertising, 1 recommend that the following 
English tirms be asked to quote, in addition to local firms: (1) 
Messrs. Dick, Kerr, and Co., Preston; (2) Messrs. Siemens, 
Limited, Statford : (3) Messrs. Mather and Platt, Manchester ; 
(4) Messrs. Allen and Sons, Bedford. 


After а long debate, the recommendations of the com- 
mittee were accepted by the Council, and confirmed. The 
order for the first steam set was announced in our last 
issue as placed for a Lancashire Dynamo and Motor Com 
pany's 500-kw dynamo and a Belliss engine. : 

Mr. Jeppe has subsequently explained that, when stating 
“even the generators have given trouble due to perished 
insulation," he might have added the reason for that 
perished insulation, but he thought the Council would 
remember that in no one instance did he allude to tho 
reasons of these defects. He simply brought up a list of 
the defects, but in making the statement he undoubtedly 
did an injustice to the manufacturers of these generators, 
Messrs. Siemens and Co., because the perished insulation 
was due to the amount of oil and water that came on 
the commutators and armatures, and it in no way could 
be taken as any inherent defect in the generator itself. 
He had received a letter from Messrs. Siemens and Co. 
asking him to make that explanation, which he gladly did. 

The most pleasing feature of the whole business is that 
the contractors for the gas-engines and gas producers are 
standing by their contracts, and are guaranteeing tho 
running of the station for a more extended period. 


PHYSICAL SOCIETY. 


At the meeting of this society on April 26, Prof. J. Perry. 
F. R. S., president, in the chair, 


A paper on e Electrical Conduction produced. lay Hoatina 
pu i ! ‹ 
The experimente 
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described are divided into two series. The first, of a pre- 
liminary nature, consisted in testing a large number of inorganic 
compounds up to a temperature of d60deg. C. Several com- 
pounds, chiefly halogen salts, were found to produce easily 
detected conductivity when heated. In the case of zinc 
iodide, conductivity could be detected at the ordinary tem- 
peratures of the laboratory. The second series was contined 
to special cases in order to ascertain the causes of the increased 
conductivity. It was found that in all the cases tried a formula 
b 


of the form [=a e e 9, where I=saturation current, a and b 
constants, and 0 the absolute temperature, represents with fair 
accuracy the connection between the saturation current and 
the absolute temperature. Saturation currents were obtained 
for both positive and negative ions. Moisture was found 
.to be necessary in some cases in order that conductivity 
should occur. This was particularly the case with zinc 
iodide. The negative ions were shown to be true charged 
centres, as they could be deflected by a magnetic field. 
The conductivity was stopped, when using zinc iodide, by a 
layer of aluminium foil 0:0008cm. in thickness. The velocities 
at different temperatures and pressures were found for the 
positive ions produced by the iodides of vinc, lead, bismuth, 
and cadmium. The positive ions from the zinc, lead, and 
bismuth salts move with the same velocity under the same 
conditions, those from cadmium move about twice as quickly. 
These ions seem to undergo simplification as the temperature 
is raised. One of these simplifications occurs at 210deg. C. 
with pressures 10-55mm. of mercury. These and other 
considerations point to the fact that the positive ions 
must be charged centres loaded with considerable amounts 
of the products due to the chemical changes which the heated 
salts undergo ; in fact, ions similar to those observed in recently 
prepared gases, phosphorus, etc. The velocities of the negative 
ions, from jodides of calcium, barium, and zinc, were obtained 
for temperature 215deg. C. at different pressures. The negative 
ions from*all these compounds move with the same velocities 
under similar conditions of temperature and pressure. The 
rate of decay of zinc iodide at 25mm. pressure and 260deg. C. 
was measured. For the first part of the heating it was found 
that the results could be represented by the sum of two 
exponential terms, but after that about 14 hours no further 
decay took place. 

Dr. R. S. WiLLows expressed his interest in the paper, and 
` said that experiments similar to the author's had recently been 
described by J. J. Thomson in the Cambridge Phil. Soc. 
Proceedings. In the author's experiments there was a chance 
of chemical decomposition, but this had been guarded against 
by Prof. Thomson. Electrification could also be obtained by 
crushing salts in a mortar. 

Mr. A. RUssELL asked if cooling salts produced any elec- 
trification. 

Dr. WiLLows said the rate of leak increased with tempera- 
ture, and he should, therefore, expect it to be very small at low 
temperatures. 


Mr. W. B. Crort exhibited some solenoids which will move 
under the action of the earth's magnetic field. In showing 
Ampere's experiments it is not very easy to complete the theory 
of magnetism by making a solenoid point to the north. 
Many years ago Ritchie made a solenoid with an iron 
core, which acted as a motor with the help of a mercury 
commutator. A copper solenoid without core was shown 
which had been made to rotate in this manner. The method is 
unsatisfactory and uncertain, owing to the rigidity assumed by 
the skin on the surface of mercury in certain conditions. The 
ampere mercury contacts cause no difficulty when a wire rotates 
on its own axis, but there are strong hindering forces when the 
wire is pushed through the mercury, partly from the skin and 
partly from amalgamation. The best pattern for a solenoid is 
suggested by the moving coil of an eleetro-dynamometer. Two 
of such were shown, which were conveniently worked by four 
dry cells in series. Each of these was hung with very thin 
metal strip by bifilar suspension, the threads about Sin. long 
and one-tenth inch apart. The bifilar control makes the move- 
ments manageable : it is convenient to set the coils N. and S., 
or the axis of the corresponding magnets E. and W., so as to 
make these swing up to the meridian when а current is sent 
through the coils. There were also shown some wire models of 
magnetic lines approximately made to scale so as to represent 
the horizontal, vertical, and total lines of the earth. There was 
also exhibited a thick copper wire of 6°28cin. radius, which 
will give a unit magnetic field at the centre when 10 amperes is 
flowing. A long magnet was hung up at the side so as to show 
the effect of a magnetic pole being attracted to the centre of 
the coil, running right through and being repelled on the other 
side. 

The CHAIRMAN bore testimony to the great rigidity of the 
surface of mercury after it had been exposed to the air. 

Mr. А. CAMPBELL said Chis difficulty could be partly overcome 
by covering the surface of the mercury with amalgamating 
solution. 
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Dr. CHREE believed that solenoids had been used in declino- 
meters in Japan, but there did not appear to be any good reason 
for such an application. 


Mr. W. S. Tucker read a paper on The Influence of Pressure 
upon Convection Currents, and a Criticism of J. Stark's Relation 
between Cathode Fall of Potential and Temperature." Stark 
einployed as cathode a wire mounted radially in a globe-shaped 
vessel. The wire was heated electrically and its resistance and 
hence its temperature determined. His relation for constant 
temperature was einployed— viz.: 


jk put. (1-х p f) 
pf? 
where K and Ka refer to total and normal cathode fall, p the 
pressure, i the discharge current, f the area of cathode covered 
with negative glow, and /' and x’ are constants. His results 
with the heated cathode suggest the modification 
к=к 


Ж 
pf? T 


where T is the absolute temperature of the air in the cathode 
dark space, supposed to be that of the cathode. He refers to 
the weaknesses of the method : (1) the conduction of heat away 
from the wire by its leads causes the observed mean tempera- 
ture to be too low ; (2) the error made in assuming the cathode 
dark space temperature to be that of the heated cathode. Тһе 
author's apparatus was devised to show how seriously these 
weaknesses affect Stark’s results. A similar vessel having 
approximately the’ same capacity was taken and supplied with 
a similarly mounted wire for a cathode. Its temperature was 
measured at the central part of the wire only, fine potentio- 
meter wires being connected at points well removed from the 
junction with the leads. Within the same vessel a fine 
platinum wire was mounted parallel to the cathode and about 
4mm. distant. By means of this wire the heating effects of 
the cathode on the air in its neighbourhood could be measured. 
The part played by convection currents was determined from a 
series of curves connecting cathode and thermometer tempera- 
tures at different pressures. It was shown that convection 
losses varied sutticiently both with pressure and temperature to 
affect the curves from which Stark derived his equation. 
Observations were also taken when the distance between 
thermometer and cathode was varied, a low pressure being used 
so that convection effects were small. A great diminution of 
temperature with distance was observed, indicating a con- 
siderable error in Stark's assumption that the cathode dark 
space has a temperature approximating to that of the cathode. 
The heating effect of a sheet cathode was examined, and the 
observations showed it to be more reliable than a wire. The 
author's curves show very different convection effects to those 
obtained by Prof. Bottomley, who employed a cylindrical vacuum 
tube. The cooling effect increases from pressures of about 15cm, 
to those near 10cm., then decreases first gradually, then rapidly. 
An approximate value of thermal emissivity for the bright wire 
was obtained which at 400deg. C. is near that of Schleirmacher. 
Reference is made to the observations of temperature in the 
discharge obtained by Prof. R. W. Wood, and the importance of 
the convection effects is suggested. Owing to convection Wood s 
values would probably be too high. 

Mr. S. О. STARLING expressed his interest in the paper, and 
said the curves showing the variation in the convection currents 
were very valuable. 

Mr. А. CAMPBELL asked if the thermometer wire employed 
reached its steady state gradually or whether it overshot the 
mark and returned gradually to it. 

Mr. DuppELL pointed out that in some of his experiments he 
had found that the overshoot effect was due to tlow of heat 
along the thermometer wire. А quick-working instrument 
would approach the steady reading gradually. 
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Orders for week ending Friday, May 17. 
Monpay, May 13.—“ A" Coy.—Infantry drill competition, 7.30 p.m. 
TuEspAY, May 14.— В” Соу. —Infantry drill competition, 8 p.m. 
WEDNESDAY. May 15.— D" Coy.—Infantry drill, 7 p.m. 
Tuurspay, May 16. —'* C" Coy.—Infantry drill competition. 8 p.m. 
Fripay, May 17. —* D" Coy.—Infantry drill competition, 7.50 p.m. 

(Signed) J. H. S. PuiLLirs, Captain, 
for Adjutant on leave, E. E. R. E. Vols.). 
—— — ů ů — ů ů (o — 


Mexico. —The Compania Limitada de Tranvias Eléctricos de Mexico 
has been authorised to construct und work an electric tramway In 
Mexico City between the station of the Interoceanie. Railway and San 
Lázaro. 
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LEGAL INTELLIGENCE, 


HOOLIHAN v. GRIFFITHS. 
Employers' Liability Question. 


lu the case of IIoolihan v. Griffiths, which came before Mr. Justice 
Phillimore aud. Mr. Justice Bray on Saturday last, the point tliat was 
raised was whether an employer was liable in damages for negligence 
because һе did not employ suflicient foremen or sub-foremen to prevent 
a workman who had taken too much to drink from causing an accident 
whereby another workman was injured. 

The plaintitl, a workman named IIoolihan, appealed from a decision 
of Judge Lumley Smith, sitting in the City of London Court, who had 
илге] judgment for the defendants, He was one of a gang of men 
who were employed by the defendants, a firm of contractors, in. the 
course of the electrification of the tramway system in the north of 
London. There were two sets of men engaged on the day of the 
accident near the Angel, Islington, one gang breaking up the road 
with steel chisels and hammers, and another following behind with 
concrete. The Шапи was опе of the road breakers, and held the 
tongs while other men were hitting the chisel. One of these men, 
named Sullivan, was said to have been drinking, and to have over- 
balanced himself, with the result that his 1410, sledge-hammer glanced 
against the plaintit's head, intlicting an injury, for which the learned 
Judge said he would have given him £40 damages had the liability of 
the defendants been established. The question was whether the 
plaintitl, being in common employment with Sullivan, could recover, 
and he could only do so if he proved negligence on the part of his 
employers. 

The Court held that the matter was one of fact, and dismissed the 
appeal, with costs. 


DEMERARA ELECTRIC CO. v. WHITE. 


Lord Macnaughton last week delivered the judgment of the Judicial 
Committee of the Privy Council against the appeal of the Demerara 
Electrice Co. for the removal of the injunction granted by the Supreme 
Court of British Guiana, restraining the appellants from using their 
machinery and engines so as to occasion a nuisance by noise and 
vibration to the respondents, or any of them, or the owners or 
occupiers of their houses in the city of Georgetown. The appellants 
were ordered to pay 100dol. to cach of the respondents by way of 
damages. The appellants maintained that there was no nuisance in 
fact, and that they were protected by statutory authority in doing 
what they had done. They also argued that if there was a nuisance 
in fact and if they were not protected by their statutory powers, the 
matter complained of was not of such a character as to entitle the 
respondents to an injunction—damages, they said, would be the more 
appropriate remedy. On each of those three points the Supreme 
Court decided against the appellants. 

As regarded the existence of the nuisance complained of and its 
serious character, Lord Mucnaughton stated that their Lordships 
agreed with the judges of the Supreme Court. They also agreed with 
them in the conclusion that the appellants were not authorised by 
their tramway licence to cause a nuisance, although they thought the 
same result might have been reached by a shorter and simpler road. 
They, therefore, advised that the appeal should be dismissed, but that 
such dismissal should be without prejudice to any application which 
the appellants might be advised to make to the Supreme Court for the 
suspension of the injunction awarded by that Court. 


MORLEY v. FROHMAN. 


At a special sitting of the Westminster County Court on Saturda 
last, Judge Woodfall and a jury heard an action brought by Fran 
Morley, a theatrical electrician, against Mr. Charles Frohman, a 
theatrical manager, for damages for breach of contract and wrongful 
d smissal. 

Plaintiff said that he was engaged for a tour of *' Peter Pan” at 
a salary of £4 a week. He had innumerable difficulties with the elec- 
trical effects, and had to work hard during the few days before the 
opening performances of the tour at the Prince’s Theatre, Manchester. 
On Tuesday, Dez. 27, he went to the theatre early in the morning and 
worked right through until just after eight o'clock in the eveniny, 
when, feeling very tired and hungry, he went out to a neighbouring 
public-house, where he got some food and a glass of ale. When he 
returned, after about 10 minutes, the porter at the stage door told him 
that Mr. Wickstead, the stage manager, had told him that plaintill 
was not to be admitted. Next morning he went to see Mr. Wickstead, 
who told him that he was dismissed for being drunk. 

For the defence allegations of drunkenness were made against the 
p'aintiff. and defendant's manager said he complained frequently of 
the plaintiff being incompetent, slovenly, and fuddled, 

The jury returned a verdict for the plaintiff for £84, and judgment 
was given accordingly, with costs on both trials, the jury on a previous 
occasion having found for the plaintiff, awarding him £60. 


ACTION FOR DAMAGES. 


At Brompton County Court Sir William Selfe and a jury heard an 
action in which Mrs. Emily Carr claimed damages from the Great 
Northern, Piccadilly, and Brompton Railway for injuries received 
Ni alighting from one of the company's lifts at South Kensington 

Ation. 

The plaintiff said that on Jan. 29 she and another passenger 
descended in the lift. The lift man stopped it, and the third 
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passenger alighted. The plaintiff was following when, not noticing 
that tlie lift was some 2ft. below the landing, her foot slipped down 
the shaft between the lift and the platform, and she fell forward, 
injuring her leg severely. 

Mr. Gilbert Rosenbusch, engineer to the underground railway 
system, said it was impossible for there to be a difference of 2ft., and 
the lift man said the lift was in fact only 2in. below the landing. 

The jury found for the plaintitl for 20 guineas, uud said the company 
should arrange for the lift to be level with the landing before tlie gates 
were opened. | 


CLAIM FOR ENERGY SUPPLIED. 


The London and Westminster Motor Omnibus Co. were summoned 
last weck at the Hastings Court, at the instance of the Hastings 
Corporation, for failing to pay for electrical energy supphed. It 
appears that the company were in debt to tho extent. of £15. 17s. 6d. 
in respect. of clectric energy supplied from Oct. 1, 1906, to April 17, 
1907, to premises used by the company in Hollington and Earl-street, 
and the town clerk, on behalf of the Corporation, applied for an imme- 
diate order. The Bench granted the application, it trauspiring that, 
in default of payment, the Corporation will take tho necessary steps to 
recover the moncy by distress. 


COMPANIES’ MEETINGS AND REPORTS. 


NATIONAL ELECTRIC CONSTRUCTION. 


The tenth ordinary general meeting of the National Electric Con- 
struction Co. was held on Monday, Mr. L. B. Schlesinger, the chair- 
man, presiding. 

In moving the adoption of the report (Electrical Engineer, May 3), 
the CUAIRMAN said ike profit made by the Company had realised his 
expectations and had shown a substantial increase, the groes profits 
being £41,714, as compared with £32,556 ; while the net amounts to 
£50,034, as against £23,585 in 1905, an increase of about £6,500. 
The progress of the undertakings in which the Company is financially 
interested is satisfactory. The profit on the Musselburgh undertaking 
had been sufficient to pay the debenture interest and the dividend on 
the preference shares, with a substantial amount to reserve, although 
the earning powers of the electric lighting portion of the undertaking 
was not yet fully developed. They had expected to have made a 
start on the extension of the line to Port Scton, but were delayed 
owing to the fact that the Musselburgh company could not accept the 
conditions put forward by the Musselburgh fown Council for their 
consent to the construction of a small piece of line, under half a mile 
in length, within their arca. The chairman of the Standing Orders 
Committee has, however, dispensed with Musselburgh’s consent, and 
an inquiry was held in Edinburgh last week, when the committee 

jissed the order on fair terms, notwithstanding the Musselburgh 

own Council's objections. They hoped to get this extension con- 
structed at the carliest possible moment. On the portions of the 
Torquay and of the Mexborough and Rawmarsh tramways now open 
the traffic receipts are entirely satisfactory. He said they were making 
ү progress with the construction of the Rhondda tramways, uud 
oped to have the work completed towards the end of the year. 
Arrangements had been made for a supply of current from the South 
Wales Power Co., but that company not now being in a position to 
give a supply owing to their financial troubles, the syndicate proposed 
to build a power station of their own. They proposed to increase 
their capital for this purpose. He mentioned that they had secured 
concessions for tramways in West Yorkshire, Folkestone, Sandgate 
and Hythe, and the city of Oxford. In the case of West Yorkshire 
and the Folkestone, Sandgate, and Hythe tramways Acts of Parlia- 
ment had been obtained. In the case of Oxford the Bill had already 
been passed by a House of Lords' Committee, and they did not 
believe they would have any trouble when they appear before 
the Committee of the House of Commons. He had no doubt 
that they would be able to get those undertakings financed, 
With regard to the ''Dolter" surface-contact system, for ths 
laying of which the Company are sole contractors, this, he said, 
had been laid, under their guarantee, at Mexborough, Torquay, and 
Hastings, and, subject to its working satisfactorily, it will no douLt 
be chosen for Folkestone and Oxford, where the overhead system is 
not to be permitted. Many improvements had been made, and they 
believed the system would be a commercial success, They had pro- 
cured an extension of the contract with the Dolter Co. for five years, 
and hoped that the contract would be the means of bringing good and 
profitable business to the Company during the next seven or eight 
years, They had secured a contract for a tramway between Dewsbury 
and Ossett, in Yorkshire, but in this case the capital is to be provided 
by the local authorities. The Company had agreed to manage Ше 
undertaking for à period of 42 years, taking all the profits, and in 
return guaranteed the interest and sinking fund to repay the capital 
during that period. The work of construction is to be commenced in 
the next month or two. The £75,000 5 percent. debentures about 
to be issued will be offered to the shareholders. A sinking fund policy 
is to be taken out ina first-class insurance office to provide for the 
redemption of debentures at maturity. The sinking fund will cost 
about £1,500 per annum, and will be a reserve which cannot be used 
in the business of the Company. It will grow every year, thus 
further E the security of the debentures. Provision will be 
made to pay the debentures off at 105 per cent. before their maturity 
in the event of the Company realising its securities and not tinding 
other remuncrative schemes to put the money into; and a clause iu 
the policy will permit of its being surrendered, the Company reserving 
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its surrender value. He then moved the adoption of the report and 
accounts and the declaration of a dividend of 10 per cent. out of the 
net profits of the undertaking for the year 1906. 

Mr. J. CARR SAUNDERS seconded the motion, which was carried 
unanimously. А 

А resolution was passed increasing the borrowing powers of the 
опре to the nominal amount of its issued capital for the time 

ing. 


PERTH ELECTRIC TRAMWAYS. 


The eighth ordinary general meeting of the sharcholders in the 
Perth Electric Tramways Co. was held on the 2nd inst. at the Chamber 
of Commerce, E.C., Mr. Allen H. P. Stoneham (chairman of the Com- 
pany) presiding. 

he CHAIRMAN, in moving the adoption of the report, congratu- 
lated the shareholders on a satisfactory balance-sheet. He regretted 
that the greater traftic had necessitated an increased capital expenditure. 
Their profits during the past four years, if they could have drawn the 
cash, would have been sufficient to pay much larger dividends than 
they have been able to recommend, but they had had to use a large 
part of their so-called profits for capital purposes, and to deprive 
themselves of dividends accordingly. But they had to pay income 
tax on the profits, just as if they received the income, whereas much 
of it had gone in capital outlay. They had expended upwards of 
£22,000 in this manner, and had paid £1,100 in income tax upon it, 
although they never touched one single penny of the £22,000. The 
result 1s that although the dividend is 5 per cent. for this year, this 
amounts to less than 1 per cent. per annum since the formation of the 
Company, but if they had been able to divide all they had made as 
shown in profit and loss accounts of the last four years, the ordinary 
shareholders would have received an average of 4 per cent. instead of 
1 per cent. Perth, he said, is growing, and will grow and will become a 
very big city. Не thought they must, therefore, devise some plan 
for providing for capital expenditure unless it was all to come out of 
revenue. 

Mr. CHAs. WREN seconded the resolution, which was carried. 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMS. 


The annual general meeting of the shareholders in the Buenos 
Ayres and Belgrano Electric Tramways Co. was held on Tuesday last 
at Winchester House, Old Broad-street, E.C., Mr. J. B. Concanon 


presiding. 

The CHAIRMAN, in moving the adoption of the report, said the 
results of the year's working were disappointing, for although the 
total receipts showed an increase over 1905 of £10,842, the total 


expenditure was greater by £15,853, resulting in a decrease in the 
net profits of £5,012. This was only partly due to an increase of 
6:6 per cent. in the nuniber of miles run, whereas the total expenses 
showed an increase of 14:8 per cent. The inequality between the 
increased mileage and increased expenditure was due to three main 
causes—namely, higher wages, increased cost of current, and 
a larger amount spent on maintenance. He then gave them 
the directors’ reasons for recommending them to sanction the 
sale of the undertaking to the Compagnie Générale de Tram- 
ways de Buenos Ayres. The buyers were, taking into account 
the £200,000—payable immediately—really paying the equivalent of 
£70,000 a year for the property. They considered that the ordinary 
shareholders would have no cause for disappointment, as when the 
purchase was completed they would receive at least £4. 5e. per share, 
and get a safe 4 per cent. in the meantime. Ав regarded the pre- 
ference shareholders, who got their shares at a premium, thoy certainly 
had a grievance, but thoy found there was no way, {мүге ог 
indirectly, of getting over the articles of association, which restricted 
their participation on liquidation to par. The only consolation 
they had was that it was unlikely the sale could be completed 
for at least two years, and until that completion they would 
get a safe 6 per cent. on the shares, whilst on the other hand, if the 
agreement were not approved, and they continued to work the 
tramways, it was quite unlikely they could increase the present 
ordinary dividend of 3 per cent. for some years, while it was 
quite conceivable that they might have to reduce it, and the effect 
would naturally be seen in the market value of the preference as well 
аз the ordinary shares. It might be asked why the purchasers should 
think it worth their while to buy. His answer was that their Com- 
pany formed part of а comprehensive programme to amalgamate all 
the tramways in Buenos Ayres. As to the security they would 
possess for the punctual payment of the interest on the balance of the 
purchase money until completion, he might say that in addition to 
the £200,000 payable immediately on account, the company to whom 
tliey proposed to sell was supported by financiers of the very first rank 
in Berlin, Paris, and Brussels, and had already а paid-up capital of 
£2,600,000, which they understood had been invested in the shares 
of various tramway companies in Buenos Ayres. Until the purchase 
money was all paid the tramway concessions and property remained 
in the naine of this Company, the buyers working it in the meantime 
under powers of attorney from them. 

Mr. JAMES ANDERSON seconded the adoption of the report, which 
was unanimously passed, and the agreement for the sale of the under- 
taking was also approved. 

At meetings of debenture holders which were subsequently held the 

greement was submitted and agreed to. 


WILLANS AND ROBINSON. 


An extraordinary general meeting of Willansand Robinson was held 
on Friday last at the Cannon-street Hotel to confirm resolutions 


passed at the meeting on April 9 for the reduction of the capital of 
the Company to £483,336 by cancelling capital not represented bv 
assets to the extent of £4 per share on 66,666 ordinary shares of £5 
each, also dividing the unissued £5 ordinary sliares into tive shares of 
£1 each. A further resolution was that funding certificates should be 
issued to the preference shareholders for the unpaid dividends to the 
amount of £35,000, such certificates to carry 5 per cent. per annum as 
from July 1, 1907. 

. The resolutions were confirmed. 


HARROW ELECTRIC LIGHT AND POWER. 


In moving the adoption of the report and balance-sheet (Electrical 
Engineer, April. 26) at the annual meeting of the Harrow Electric 
Light and Power Co., the CHAIn MAN (Mr. J. N. Stuart) explained 
that the percentage of gross profit on the average capital for the year 
amounted to 7'37 per cent. Of this, £1,800, or 2°73 per cent., had 
been placed to depreciation account, raising that account to the 
considerable total of £13,469, in addition to which £200 had been 
placed to a bad and doubtful debts account. He said that the 
generating station was now employed almost to its utmost linit, and 
if further large demands for current were made on the Company, the 
question of extension would have to be considered. This matter, he 
added, would have the careful consideration of the directors during 
the coming year. He moved a dividend of 5 per cent. per annum on 
ordinary shares, 

Mr. SreNcER Hawes seconded the resolution, which was unani- 
mously agreed to. 


GREAT NORTHERN TELEGRAPH. 


The report of the Great Northern Telegraph Co. of Copenhagen for 
1906, submitted to the meeting at Copenhagen on April 27 last, states 
that during the year there were interruptions on 11 of the 
Company's cables in Europe, and 12 interruptions on six of the Far 
East cables, exclusive of the Wladiwostock-Nagasaki cables. The 
Iceland cable, mentioned in last year's report, was successfully laid 
during the months of July and August last year by the cable steamer 
„Cambria, belonging to the Telegraph Construction and Maintenance 
Co. The southern section (Lerwick-Thorshavn) was opened for traffic 
on Aug. l, and the northern section (Thorshavn-Seydisfjord) on 
Aug. 27. The final completion of Iceland’s [egere pa connection 
with the general system of the world took place on Sept. 29 by the 
opening for traffic of the overland line between Seydisſjord and Reyk- 
juvik, the capital of Iceland. During the present year (1907) the 
Company’s European system will receive another important addition— 
namely, a new cable between Russia (St. Petersburg-Libau) and 
Denmark— thus duplicating the old Libau cable. That the directors 
are able to report the extension of the Russian concessions till 1926, 
although on less favourable terms than hitherto, is due partly to their 
having agreed to establish the new Baltic cable, which will cost the Com- 
pany a considerable amount, both in capital outlay and working expenses, 
and partly to their having undertaken to work the Kiachta line 
from Irkutsk with an entirely Danish staff. Besides these additional 
expenses, the Company will also have to bear a considerable lo:s 
through the reduction of the subsidies formerly granted as compensa- 
tion for working the cables in Russia. Similar sacrifices were imposed 
by the Danish and Swedish Governnients when the concessions in 
these two countries were prolonged in 1904 and 1905. It is, however, 
not to be wondered at that the Company's large receipts during tlie 
last 10 years, and the exceptional amounts paid to the shareholders as 
bonus for some years past, have encouraged the concessionary Govern- 
ments to make increased demands. The great historical events of 
later years have created great difficulties for the Company in its efforts 
to safeguard the Company's interests in tle Far East, particularly in 
China and Japan. "Thanks, however, to the excellent relations which 
have hitherto existed between the Japanese and Chinese tclegraph 
administrations and the Company, and to the willingness which the 
directors have often shown to meet the wishes of the concessionary 
Governments and to share the privileges with other parties, it 1s 
hoped an arrangement may be arrived at which will satisfy the two 
countries without prejudicing too much the interest of the Company's 
shareholders, the defence of which is the first duty of the Board. The 
directors are unable, however, at the present stage of the negotiations 
to enter more fully into the difficulties which have arisen in the Far East. 
As forescen long ago, the decrease of traffic made itself very seriously felt 
at the return of more normal conditions in the countries connected by 
the Company's cables. It is the enormous Press and Government 
correspondence in particular which has decreased, without being com- 
pensated for by а corresponding increase of the private and commercial 
trallic. At the same time, the two new competing lines in the Far 
East—the Commercial Pacific Cable Co. and the German-Dutch Co. — 
have commenced to take their share of the traffic. Compared with the 
previous year the revenue account shows a decrease in trallic receipts 
of £97,342, interest is about £779 less, and sundries higher by about 
£1,419. As to expenses, salaries and wages have increased by £5,802, 
and the shareholders must be prepared for a further rise in connecucn 
with this item. New stations have been etiblished at Thorshavn, 
Seydisfjord, and Irkutsk, and it has become necessary to increase the 
salaries of the staff in China and Japan, where the increased cost of 
living, occasioned by the war, seems to have become permanent. 
Ordinary supervision and maintenance of the lines and the steanieis 
happens to be somewhat lower than in 1905, whilst, on the other 
hand, the item instruments and cells is higher. The maintenance of 
the Company's buildings has cost a little more than last year, because 
the erection of the new building at Shanghai has necessitated 
some provisional rearrangement of the old offices. Unfortunately, 
the completion of the new premises, the cost of which will 
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be charged to the reserve fund, has been delayed through a 
fire. The remaining items do not differ sutticiently from those 
of the previous year to call for any explanation except in the 
case of rates and taxes, which are lower by more than £9, This 
decrease is, unfortunately, only apparent, and is due to the fact that 
part of the rates and taxes for 1906 were inadvertently included in the 
accounts for 1905, otherwise the figures for last year would have shown 
an increase. The balance-sheet shows under assets that participation 
in other telegraph undertakings has increased by £36,717. Invest. 
ments on account of reserve and renewal fund have exceptionally 
decreased by more than £9,370, as the cost of the Iceland А cte., 
has completely absorbed the proceeds of drawn bonds and the interest 
on the fund's investments, as well as the amount set aside last vear. 
For the same reason advances guaranteed by banks have been reduced 
by about £55,556, whilst cash in Europe and in China and Japan and 
sundry debtors have also deceased ewing to the lower traffic receipts. 
As regards liabilities, the reserve and renewals fund has increased by 
£17,781 only, the reason for this small increase being the above- 
mentioned heavy expenditure. The fund will have to bear still 
heavier expenses during the current year (the St. Petersburg-Libau- 
Denmark cable). To the dividend equalisatien fund has been added 
only the ordinary interest of its capital and the small sum of £22,222, 
although it is to be foreseen that the directors will have to draw 
heavily on the fund in order to avoid а too sudden reduction of the 
bonus in the future. In this connection it should not be overlooked 
that a dividend of only 1 per cent. representa £15,000, and that the 
bonuses of the last few years have been altogether exceptional. 


ANGLO-MALAY RUBBER. 


The report of the Anglo-Malay Rubber Co. for the period ended 
Dec. 31, 1906, to be submitted to the meeting on the 9th inst., states 
that the yield of rubber has been 100,019ib., and the yield of cotfee 
1,710cwt. The shortage in the cotlee crop against the estimate is due 
to the difficulty in foretelling to what extent the shade of the rapid 

wing rubber trees would allect the bearing powers of the collec 
ushes, and is not entirely a matter for regret. The labour force on 
the estates when this ора; took them over was inadequate for 
the operations contemplated, and was particularly short of Tamils 
(natives of the south coast of India), who are the cheapest and best 
labourers for estate work, and it is satisfactory that at the end of 1906 
the number of Tamils on the estates (1,052) was nearly double the 
original number. Malays, Chinese, and Javanese bring the total to 
1,554. The manager anticipates no difficulty in maintaining the 
labour force at its proper level. Ав estimated in the prospectus 
and the chairman's speech at the statutory meeting, a considerable 
Р mme of extension was one of the first cares of the Board 
of directors, and 1,178 acres of the reserve were actually planted 
with Para rubber by the end of 1906, 60 acres were lined, holed, 


and ready for planting, and 21 acres felled and burned, making. 


a total of 1,269 acres. Of the reserve land some 2,900 acres are con- 
sidered suitable for rubber planting, and 500 acres are to be opened 
during 1907. The 1906 clearings are estimated to give an additional 
150,000 trees. Surveys have been made of the cultivated areas of the 
Terentang, Linsum, and Aver Angat groups. А welcome but not 
unexpected addition to the Company's revenue was provided by the 
sale of seeds and young plants. Over 64 million seeds and 350,000 
plants were disposed of to the value of 56,457dol., and as the 
nurseries have been replenished and extended during the year plants 
will be available not only for the new clearings but for sale. The 
demand for plants and seed show definite signs of continuing during 
the current year, and a considerable revenue from this source may be 
looked for in the next accounts. The manager estimates for a yield 
of 150, 000lb. of rubber during 1907, and, with the better labour force 
available, it ipi be possible to produce this at a reduction in cost. 
Out of the available profits—£19,599—the directors recommend the 
appropriation of £18,888 to the payment of a dividend at the rate of 
18 per cent. on the peid-up capital. 


MIDLAND ELECTRIC POWER DISTRIBUTION. 


The report of the Midland Electric Corporation for Power Distribu- 
tion for 1906, submitted to the meeting at Liverpool on Monday last, 
states that the gross revenue has increased from £13,646 to £20,387, 
and the debit to net revenue account has been reduced from £14,632 
to £11,392. During the year under review, the two turbo-generator 
sets referred to in the last report have been installed at the generating 
statiun and are now working satisfactorily. An additional sub-station 
at Darlaston has been built and fully equipped, whilst another at 
Willenhall is in course of erection. Since the commencement of the 
present year, Mr. Thomas Parker and Mr. Crosland Taylor have felt 
compelled (owing to pressure of private business) to resign their 
positions as directors, and Mr. G. H. Nisbett, a gentleman of 
considerable electrical experience, has been elected a director. 


EASTERN EXTENSION, AUSTRALASIA, AND CHINA 
TELEGRAPH. 


The report of the Eastern Extension, Australasia, and China 
Telegraph Co. for the half-year ended Dec. 31, 1906, to be submitted 
to the meeting on the 15th inst., states that the gross receipts 
amounted during that period to £296,393, against £317,100 for the 
corresponding half-year of 1905. The working expenses, including 
£12, for maintenance of cables, absorb £139,649, against £135,597 
for the correspondin riod of 1905, leaving a balance of £156,844. 
From tliis is deducted. 23.410 for income tax payable in England and 
donations to China relief funds, and £15,048 for interest on mortgage 
debenture stock, leaving as the net profit for the half-year £138, 365 


After adding £88,958 brought forward there is an available balance of 
£227,344. One quarterly interim dividend of 14 per cent. has been 

id for the half-year, and it is now proposed to distribute another of 
ike amount on the 16th inst., making with the interim dividends paid 
for the first half-ycar a total dividend of 5 per cent. It is also proposed 
to pay a bonus of 4s. per share, or 2 per cent., making a total distribu- 
tion of 7 per cent. for the year 1906. The sum of £75,000 has been 
transferred to the goneral reserve fund, and the balance of £17,544 
carried forward. The Company's New Zealand and China cables have 
been partially renewed during the past year, and the cost, amounting 
to £44,160, lis been charged inst the general reserve fund. With 
a view to further improving telegraphic communication with the Fur 
East, the directors have obtained a concession from the Dutch Govern- 
ment for the laying and working of a submarine cable between Java 
and the Cocos Islands. The communication is expected to be opened 
towards the end of the current year, and will provide an alternative 
route for the Company's traflic. 


WEST COAST OF AMERICA TELEGRAPH. 


The report of the West Coast of America Telegraph Co. for the year 
1906, to be presented at the meeting on 14th inst., states that tho 
gross receipts during that period amounted to £68,048, as against 
£50 808 in 1905. The working expenses were £54,173, as compared 
with £31,114 for the previous year. After providing £6,000 for the 
interest on the 4 per cent. debentures and £800 for the interest on 
the 4 per cent. income bonds there remains £27,074, to which is added 
the 91.651 brought forward.. Of this amount £22,000 has been 
placed to the general reserve fund and £2,000 to the maintenance 
ship's reserve fund, and the directors recommend the payment of a 
dividend of 24 per cent., free of income tax, leaving £1,922 to be 
carried forward. 


SUBMARINE CABLES TRUST. 


The report of the Submarine Cables Trust for the year to April 15 
last, to be presented at the meeting on the 14th inst., states that the 
revenue for the period amoun to £25,277, and the expenses to 
£1,162, leaving a balance of £24,115, to which is added £114 brought 
forward. Atter providing £18,627 to meet payment of the coupons, 
the sum of £5,149 has been transferred to the redemption fund, 
leaving а balance of £453 to be carried forward. During the year 
under review 43 certificates have been redeemed by purchase in the 
open market with the surplus funds of the Trust, costing £5,149. 


EASTERN TELEGRAPH. 


The report of the Eastern Telegraph Co. for the three months ended 
Dec. 51, 1906, to be presented to {һе meeting on the 14th inst., states 
that the accounts are presented in accordance with the resolution of 
the last general meeting. The revenue for the period amounted to 
£326,621, from which are deducted £101,675 for the ordinary 
oe and £16,270 for expenditure relating to maintenance of 
cables, depreciation of spare cable, sundry differences in exchange, and 
income tax payable abroad, leaving a balance of £209,677, to which is 
added £117,089 brought from the preceding account, making a total 
available balance of £326,767. After providing for income tax pay- 
able in England, interest on mortgage debenture stock, and dividend 
on the preference stock, which in all absorb £42,014, there remains a 
balance of £284,752, out of which the directors have placed £35,500 to 
the reserve fund for maintenance ships and £150,000 to the general 
reserve fund. The directors now recommend the declaration of a final 
dividend on the ordinary stock of 14 per cent. and a bonus of 2 per 
cent., amounting together to £130,000, free of income tax, and 
making, with the two previous payments on account, a total distribu- 
tion of 53 per cent. for the nine months ended Dec. 31, 1906. It is 
proposed to carry forward the balance of £1,252. 


WEST INDIA AND PANAMA TELEGRAPH. 


The report of the West India and Panama Telegraph Co. for the 
half-year ended Dec. 31, 1906, to be submitted to the meeting оп 
15th inst., states that the amount to credit of revenue is £34,203, 
against £28,031 for the corresponding half-year of 1905. The expenses 
have been £21,611, inst £23,231, leaving a balance of £12,591, to 
which is added £1,547 interest on investments and £312 brought 
forward. The directors recommend payment of 8s. per share on the 
first preference shares, being 2s. balance of аггеагв and Өз. dividend 
for the six months to Dec. 31, 1906, leaving a balance to carry to the 
current half-year’s account of £626. The tratlic receipts for the six 
months show an increase of £5,460 as compared with those for the 
corresponding period. The disastrous earthquake which occurred. in 
January last in Jamaica destroyed the Company’s oflice and several 
miles of the land linesin and near Kingston. Fortunately the members 
of the stafl, with one exception, escaped personal injury; and, owing 
to their prompt and energetic action, telegraphic communication was 
re-established within a few hours, 


WEST AFRICAN TELEGRAPH. 


The report of the West African Telegraph Co. for 1906, to be 
presented to the meeting on 16th inst., states that the revenue for 
the period was £66,158, from which is deducted £15,506 for the 
ordinary expenses, and £9,224 for expenditure relating to maintenance 
of cables, leaving a balance of £41,428, to which is added £1,510 
brought forward. The sum of £1,559 has been provided for income 
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tax, £30,000 has been transferred to general reserve fund, and an 
interim dividend of 2 per cent. (free of income tax) was paid on Dec. 1 
last. The directors recommend a final dividend of 2 per cent. (free of 
income tax), making, with the interim distribution, 4 per cent. for 
the year, the balance of £2,155 being carried forward. 


WESTERN TELEGRAPH. 


The report of the Western Telegraph Co. for the half-year ended 
Dec. 31, 1906, to be submitted to the meeting on 15th inst., states 
that the revenue for the period amounted to £340,687, and the work- 
ing expenses to £128,094. After proviling £16,000 for debenture 
stock interest and £3.415 for income tax, there remains £193 176, to 
which is added £2,663 brought forward. First and second interim 
dividends, amounting to £62,579, have been paid, and after trans- 
ferring £100,000 to the general reserve fund, £5,000 to the maintenance 
ships' reserve fund, £10,000 to the marine insurance fund, and £10,000 
to the land and buildings depreciation fund, there remains a balance 
of £8,460, which is carried forward. 


—€—————— | 


NEW COMPANIES REGISTERED. 


Dumbarton Burgh and County Tramways Co.— Registered with 
a capital of £150,000 in £1 shares. Registered office: 15, York-place, 
Edinburgh. 

British Electro-Ads, Limited.—Registered April 25. Capital, 
£1,500 in £1 shares. Objects not particularly described except in the 
title. No initial public issue, Registered office: Copthall House, 
Copthall-avenue, E.C. 

Fors Accumulator Co.—Revistered May 1. Capital, £10,000 in 
£1 shares. Objects: to acquire patent No. 17,238 of 1905 for improve- 
ments in electrodes for secondary batteries, and to adopt an agreement 
with H. F. Joel, A.M.I.C.E. No initial publie issue. Table A mainly 
applies. Registered office: 110-11, Strand, W.C. 

Tambopata Rubber Syndioate.— Registered May 3, with a 
capital of £15,000 in £1 shares. Objects: to acquire (1) two 
rubber-growing estates on the cast of the Tambopata River, Bolivia, 
known respectively as El Pornevir and La Union, held under the 
Bolivian Government at a yearly rent of one Bolivian dollar per 
estrada ; (2) the benefit of a concession granted to Don Carlos Franck 
hy the said Government, under which he is entitled to certain rubber 
ground for each league of road built under such concession ; (3) certain 
farms or cultivated patches, buildings, etc.; and (4) certain tools and 
implements appertaining to the above, and to adopt an agreement 
with Don Carlos Franck and Messrs. Antony Gibbs and Soas. No 
initial publie issue. ^ Registered office: 15, Bishopsgate - street 
Within, E.C. 

Liens Registered. 


South London Electric Supply Corporation, Limited. — A 
memorandum of satisfaction in full of 500 debenture bonds, dated 
Jan. 28, 1904, securing £50,000, has been tiled. 

Vauxhall and West Hydraulic Engineering Co., Limited.— 
А memorandum of satisfaction to the extent of £3,000 of debentures, 


ie July 7, 1905, and Jan. 11, 1906, securing £10,400, has been 
filed. 


Victoria Engineering Co. Limited (Tipton). — Issue on 
March 27 of £60 debentures, part of series created same date, to 
secure £400, charged on the company's property, present and future, 
including uncalled capital. No trustees. 


Supplies, Limited (Electricians, Liverpool).— Issue on April 17 
of an £800 5 per cent. debenture, part of series creatcd same date, 
to secure £5,000, charged on the company’s undertaking and property, 
present and future, including uncalled capital. No trustees. 

Electrolytic Alkali Со, Limited (Middlewich).—Issuc оп 
April 17 of £2,700 44 per cent. debentures, part of series created 
July 9, 1904, to secure £50,000, charged on the company’s under- 
taking and property, including uncalled capital. Trustees: Liverpool 
Mortgage Insurance Co. Total amount previously issued of same 
series, £28,250. 


APPOINTMENTS VACANT. 


Deputy Electrical Engineer, Salford Corporation. Salary, £250, 
rising to £400. Applications by May 14. 


Pupil, Barnsley electric lighting and tramway station. Applica- 
tions to Borough Electrical Engineer. See advertisement. 
Switchboard Attendant, Canterbury electricity works. Wages, 


20s. per week. Applications by May 17. See advertisement. 

Temporary Shift Engineer, West Ham Corporation clectric 
supply, 84, Romford-road, Stratford, E. Wages 50s. per week. See 
advertisement, 

Resident Electrical Engineer, Wrexham Corporation. Salary 
£200, rising to £250. Applications to the Town Clerk by May 22. 
Sce advertisement. 

Engine-Driver to work shift in clectricitv works. Wages, 30s. per 
week of 562 hours, Apply to the Engineer, Electricity Works, 
Swindon. See advertisement in last issue. 

Man for the insulator, pole, battery, aud transmission line supplies 
department of large electrical engineering works, Applications to 
Box L. D. 5, office of this paper. Sve advertisement. 


("Draughtsmen, experienced in light mechanical and electrical 
work for warships, for Clyde district. State training, exp «rience, and 
age, also salary required, to “Clyde,” William Porteous and Co., 
Glasgow. Sev advertisement in last issue. 


OPENINGS FOR CONTRACTORS. 


ABINGDON (BERKs)—Cookery centre to be erected for the Education 
Authority. Tenders to the Education Secretary, Reading, by 
May 31. 

BaNGon—Erection of organ chamber at Presbyterian Church. Archi- 
tects, Messrs. Young and McKenzie, Belfast. 

Beprorp—The Swan Hotel is to be extended. 

DELrAsT—Switehboard for turbines at Corporation generating station 
(£700) ; mains extensions (£9,318). 


BENENDUN (KENT)—Tuberculosis sanatorium, including electrical 
installation. Architect, Mr. A. W. West, 3, Lyall-street, Belgrave- 
square, London, S. W. 

BEXHILL-ON-SEA—60-c. p. electric lamps for public street-lighting. 

BIDpULPH—New schools to be erected for the Statlordshire Education 
Committee. É 

BorwrN—Private residence in Priory-avenue. 
Jenkins, Bodmin. 

Bomray—Electrical installation for St. George's Hospital. 

BripGexp—Alterations and extensions at Court Colman. Architects, 
Messrs, Cook and Edwards, Masonic-buildings, Bridgend. 

CHESTERFIELD—Erection of villas and offices; also new nurses’ home 


Architect, Mr. W. J. 


and additions to present hospital buildings. Architect, Mr. W. C. 
Jackson, 29, Knifesmith-vate, Chesterfield. 
Coventry—Plant extensions at Corporation electricity works 


(£21,000). 

DanwrN—Extension and completion of St. Cuthbert's Church. 
Architect, Mr. C. Н. Woods, Albert-chambers, Darwen. 

Densy—Mains extension for the Electric Lighting Committee (£450; ; 
electric tramways extension (£17,800). 

DEvonront—Erection of nurses’ quarteis and adiuinistration block at 
Devonport Hospital. 

Doacu—-Erection of new Presbyterian church. Architect, Mr. W. D. К. 
Taggart, 2, Wellington-place, Belfast. Tenders by May 24. 
Dubiin—Extension of Great Northern Railway Соз offices. 
T. Morrison, secretary, Amicns-street. Erection of staff residence 
at Artam Industrial Schools. Architect, Mr. J. P. Wren, 16, 

Nassau-street, Dublin. 

DurunaMw—Henovations and extensions to court house and police 
station for the County Council (£2,000). 

Ed EMH NH (CUMBERLAND)—Shop and dwelling-house. Architect, Mr. 
Norman Kitchin, Woodend House, Bigrigg, cie Carnforth. 

GLAscoW—Alterations at Belvedere Hospital for the Corporation. 
Particulars from the Office of Public Works, 64, Cochrane-street. 

GobALMING—New municipal buildings (£4,000), J. H. Norris, 
Bridge-street, Godalming. 

Gorros (MANCHESTER)—School to be erected in Thornwood-avenue 
(electric light intended to be used). Architect, Mr. P. D. Lodge, 
Cooper-street, Manchester. 

GRANGE-OVER-SANDS—Additions to the 
Mr. J. Stalker, 57, Highgate, Kendal. 

HALiraAx—New café and shops to be built. 
Williams, 29 Southgate, Halifax. 

HAnLESDEN Connection between Willesden and Harlesden tramlines 
for the Middlesex County Council (£25,500). 

Irswien — Extension of East Suffolk and Ipswich Hospital. 

Lreps—Construction of tramways in Pudsey by the Leeds Corporation. 

Lu pLtow—Public street-lightiug. 

Мкктнүн VALE— Methodist chapel. 
Treharris. 

MON AGMHAN— Erection. of seminary buildings. 
M’Donnell, 27, Chichester-street, Belfast. 

READING – Residential hall in connection with University College 
(£26,000). 

RochhALEK Electrical equipment (£27,681) and traincars (£8,242) for 
Corporation tramways. School to be built at Oakenrod. Archi- 
tects, Messrs. Sykes and Evans. 

SALFORD—Erection of fire station for the Town Council. 

TovriNc—Erection of a hall at Tooting Home. Architect, Mr. C. А. 
Sharp, 11, Old Queen-street, Queen Anne's-gate, S.W. 

WALTHAMSTOW—DPlant, ete., for Corporation electricity works 
(226. 580). 

WARRINGTON —Tramcar covers for the Corporation (£500). 

West Ripixc—Additions and alterations to police 
Mr, J. Viekers- Edwards, county architect, Wakefield. 


“ Hartlands." Architect, 


Architect, Mr. W. C. 


Architect, Mr. W. Dowdeswell, 


Architect, Mr. J. J. 


stations. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


St. Panoras.—Thic Corporation invite tenders for the annual 
supply of arc lamp carbons. Tenders by May 13. 

Sheffield.—The Electric Lighting Committee invite tenders for 
turbo-alternator, exciter, voudenser, etc. Tenders by May 27. 
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Bristol —The Electricity Committee invite tenders for alternating- 
current and direct-current flame are lampe, Tenders by May 20. 


Bedford.—Tenders are invited for the supply of high and low 
tension cables for 12 months, Tenders by May 25. See advertisemeat. 


Colne.—The Borough Council invite tenders for the supply of 
coupled engine and dynamo and Lancashire boiler for the electricity 
works. Tenders by May 13. 


Ealing.—Thie Corporation Electricity Department invite tenders 
for the supply of a water-tube boiler, Particulars from the Borough 
Electrical Engineer. Tenders hy June 1. 


Madrid. —Tenders are invited for 20,000 zine cylinders for Callaux 
batteries, Particulars from the Post and Telegraph Department, 
10, Carratas, Madrid. Tenders by May 17. 


Hall —The Corporation invite tenders for the supply and erection 
of two electric water-level indicators and recorders at Keldgute 
reservoir, Cottingham. Tenders by May 11. 


London. — The London County Council invite tenders for the supply, 
delivery, and erection of 2d and low tension switchgear for eight 
tramway sub-stations. Tenders by June 11. 


Barnes (Surrey). —Tlio Urban District Council invite tenders for 
the supply of steam-piping. etc., for the electricity works. Particulars 
from the Electrical Engineer. Tenders by May 14. 


London.—The Metropolitan W onis Board invite tenders for 
electrical accessories. Forms of tender can be obtained at the office 
of the Board, Embankment, London, E.C. Tenders by May 15. 


Lanark. —The County Council invite tenders for motor-generator, 
switcligear, and batteries for the оао works. Раг- 
ticulars from the County Clerk, Hamilton. Tenders by May 22. 


Hammersmith.—The Borough Council invite tenders for the 
supply of (1) extra high-tension feeder mains; (2) low-tension dis- 
tributing mains: and (3) house service cable, Tenders by May 17. 
See advertisement. 


Hobart (Tasmania).—The Postmaster-General invites tenders for 
the supply of common battery telephone material. Particulars from 
any Federal General Post Office. Tenders to the General Post Otlice, 
Hobart, by June 17. 


Gravesend.—Thie Electricity Committee invite tenders for cable 
and street works, storage battery, balancer and boosters, and switch- 
board tor Northfleet extensions. Particulars from the Borough Elec- 
trical Engineer. Tenders by May 10. 


Kingston-upon-Hall —The Electric Lighting Committee invite 
tenders for the supply and erection of one 500-kw. high-tension 
rontinuous-current dynamo coupled direct to a Belliss engine. 
Tenders by May 25. See advertisement. 


London. —Tlie London County Council invite tenders for the instal- 
lation of electric lights, bells and fittings, and wiring for a motor at the 
Westminster Technical Institute, Vincent-square, London. Tenders 
bv May 14. See advertisement in last issue. 


—The Corporation Electricity Department invite 
tenders for four water-tube boilers with superheaters and mechanical 
stokers, Specification, 30 kroner. Particulars from the Elektrisk 
Station, Gothersgade 30, Copenhagen. Tenders by May 21. 


(Ireland). —The Callan Town Commissioners require esti- 
mates of probable cost for the erection of plant forthe electric lighting 
ef the town, Applications and terms for same will be received by Mr. 
Michael Kerwick, town clerk, and laid before the Commissioners at 
their meeting on June 3. 


Goole.—The Council invite competitive schemes for the erection of 
an electricity station, plant, and the necessary distributing mains to 
supply electricity within the compulsory area of supply. Schemes must 
be sent in by May 31 to Mr. J. W. Johnson, clerk to the Council. See 
advertisement in last issue. 


Acton. The Urban District Council invite applications from actual 
manufacturers desirous of tendering for the supply of direct-coupled 
electrically-driven turbo or centrifugal pumping machinery of large 
capacity, the tender toinclude the supply and erection of all tlie 
necessary motors, pumps, automatic control apparatus, switchboard, 
pipework, valves, etc., in accordance with the plans, ete., prepared by 
and under the supervision of the engineer, Sir Alex. Binnie, 9, Great 
George-street, Westminster, S. W. A limited number of firms of 
repute will be selected from such applications to tender. 


Queensland. —Tenders are invited for the supply and delivery of 
the following post and telegraph stores: 2 tons bolts and nuts; 500 
wrought-iron brackets; 10,000 Acme insulators; 500 leading-in 
insulator screws ; 5.000 Acme spindles, Zin.; 4.000 Acme spindles, f in.; 
500 No. 1 galvanised carriers ; 20 miles insulated wire ; 5 miles lead- 
covered wire; 15 tons 200lb. galvanised iron wire; 10 miles fancy- 
covered wire; 144 pints bakers’ fluid; 500 porcelain tubes; 10cwt. 
sheet copper ; 12 gross connecting screws ; 5 tons sulphate of magnesia ; 
3,000 No. 2 Leclanché zincs ; 500 No. 1 Leclanché zincs ; 1 000 No. 2 
carporous pots; 500 No. 1 carporous pots; 1 ton salamimoniac ; 144 
two-way switches ; 2,000 Ericsson fuse tubes ; 60 Delville microphones 
and fittings; 10 gross No. 2 brass terminals; 10 gross No. 3 brass 
terminals, Forms and specifications may be obtained at the offices 
of the Comptrollers of Stores at Brisbane, Sydney, Melbourne, and 
Adelaide. Tenders to tlie office of the Deputy Postmaster-Gcneral, 
Brisbane, by June 24. 


RESULTS OF TENDERS. 


Fulham. —The Electricity Committee recommend that the tender 
of J. H. Gilman and Co, be accepted for the supply of 2,000 tons. of 
West Hallam nutty slack at 12s, 3d. per ton, delivered alongside the 


Council’s wharf ; also that of the Underfeed Stoker Co. to повр and 
fix two underfeed stokers in the new boiler-house, including draught 
gauges, steamtight ashpit doors, and a spare motor, at £523. 10s. 


Bermondsey. —Tlie Electricity Committee have accepted the tender 
of Crompton and Co. for a voltmeter reading 400 to 600 volts, at 
£5. 13s. 4d., less 2) per cent. 


Tonbridge. Тһе Urban District Council have accepted the follow- 
ing tenders: Venner and Co., meters ; Crompton and Co., Conradty 
carbons ; Cory and Son, West Hartley coal at 17s. per ton. 


Hastings.—Messrs, Venner and Co., of We-tminster, S.W., have 
just received ап order for 51 C-type time switehes to deal with the 
street-lizhting of Hastings. This is one of the largest single orders 
for this class of apparatus that has vet been placed in this country, 


Acorington.--Tle Electricity Committee have recommended the 
acceptance of W. T. Glover and Co.'s tender for the supply of 3.500 
vards of cable, The tender of the British Insulated and Helsby Cables 
for the supply of three distributor pillars has also been recommended 
for acceptance. 

Hackney —The Electric Lighting Committee recommend the 
acceptance of the tender of J. and C. Bowyer, of Upper Norwood, 
S.E., at £1,796, for engine foundations and builders’ work in connec- 
tion with the new 1.500.kw. plant; also that three Babcock and 
Wilcox superheaters, with the necessary pipework connections, be 
added to the three destructor boilers at an estimated cost of £510, 
and that the necessary cutting away and making good of the brick- 
work be carried out by the works maintenance stat! at an estimated 
cost of £50. 

Wrezham.—Tlic Corporation have accepted the following tenders 
for annual contracts to the borough electrical engineer's department: 
Н. Caldwell and Co., engine-room stores; T. Hayes, engine-room 
stores. tools, and ironmonyery ; Siemens Bros., cable jointing require- 
ments (other than bitumen and joint-box compound); W. H. Keys, 
bitumen and joint-box compound ; Cable Aceessories, service cut-outs ; 
Sloan Electrica] Co., are lamp carbons: Wynnstay Collieries, coal ; 
Davies Bros., wood troughing. ete.; Lee Howl and Co. and Aston 
Chemical Co., boiler solution. 

Copenhagen.—The Municipality have received the following 
tenders for two 3,000-kw. steam turbines, complete with electrical 

enerators and surface condensers: Brown, Boveri, and Co., Baden, 
62.000 kr. ; Richardson-Westyarth, 380,000 kr. ; British Westing- 
house Co., 416,000 kr. : Burmeister and Wain, 426.000 kr. : Willans 
and Robinson, 437,000 kr. : Mather and Platt, 443,000 kr. ; Siemens 


(Berlin, 508,000 kr.; Allgemeine Electricitats - Gesellschaft, 
590,000 kr. The technical adviser and the manager of the electricity 


undertaking recommended that the improved type included in Messrs. 
Willans and Robinson's tender should be accepted, but the municipal 
authorities, after prolonged discussion, decided to entrust the work to 
the local firm of engineers, Messrs. Burmeister and Wain. 


BUSINESS NOTES. 


TRACTION. 


Bury-Bolton.—]t is expected that the ''through " line between 
Bury and Bolton will be opened on the 16th inst. 

Walsall.—The tramway route from Walsall to Wednesbury and 
Darlaston has been finished and a through service with these towns 
established. 

Bacup.— The Town Council have unanimously resolved to purchase 
from the Rossendale Valley Tramway Co. the tramways of the 
company situate within the borough of Bacup. 

Leith. — The commission hearing applications for provisional orders 
in Edinburgh have unanimously tound the preamble to the Leith 
Corporation order proved in regard to the tramways. 

Swansea.—The Electric Lighting and Tramways Conimittee have 
granted permission to the tramways company to erect a semaphore 
tramway signal at the junction of Castle and Temple streets. 

Rochdale.—Tlie Board of Trade have sanctioned the borrowing of 
£35,923 by the Rochdale Corporation for tramway purposes, £27,681 
of which is for electrical equipment and £8,242 in respect of cars. 

Croydon.—At a meeting of ratepayers held last week a resolution 
was passed requesting the Corporation to proceed with the construc- 
tion of the line of tramways through Morland-road to Portland-road. 

Acorington.—Tinie meters are to be fixed in the new cars on the 
Oswaldtwistle section. The excavation of the roads for the new 
electric tramways in the Accrington district was begun at Church on 
Monday. 

Blackpool.—Out of the tramway profits the Tramway and Elec- 
tricity Committee recommend that 510.042 be handed over towards 
the relief of the rates, Two loop lines are being constructed on the 
South Shore. 

Nuneaton.—The Nuneaton and District Tradesmen's Association 
are approaching the Coventry and District Electric Tramways Co., in 
order to ascertain if the latter are prepared to extend their system from 
Bedworth to Nuneaton. 

Luton.—The Highwavs Committee of the County Council have 
informed the Borough Council that they do not propose to raise any 
objection to the proposed alteration in the 5 auge. A strong 
agitation is being worked up against the running of Sunday trams. 

Harlesden.—The Middlesex County Council have resolved to 
connect the Willesden Green electrie tramway with the Harlesden 
lines, and have, in consequence, placed a contract for the new section 
at a cost of £25,500, the length of the new line being about one mile, 
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5 Concessions.—The National Electric Construction Co. 
have secured concessions for traniways in West Yorkshire, Folkestone, 
Sandgate, and Hythe, and in the city of Oxford. A contract for a 
КҮКНЕ between Dewsbury and Ossett, in Yorkshire, has been 
obtained. 

Belfast.—The Belfast Tramways Committee have instructed the 
general manager to report as to the desirability of entering into 
arrangements for conveyance of merchandise on the Corporation 
tramways and the method in which such should be undertaken and 


carried out. 
Glasgow.—The Glasgow Corporation Tramways Department 
opened a portion of the Uddingston extension on Saturday last. 
here is still a short section to complete, and it is expected that the 


full extension will be opened within two months. 
route will be 15 miles long. 


Newoastie-on- —The tramway men in the employ of the 
Newcastle Corporation held а meeting last week at which a resolution 
was passed requesting the Tramway Committee to enforce the payment 
of the minimum wage agreed upon by them—namely, 26s. per week 
for motormen or conductors. 

Paisley Tramways Order.—The Renfrew County Council have 
decided to oppose, ao far as affecting the interests of the county, the 
коо order being promoted by the Paisley District Tramways 

. for the construction of tramways on portions of the Parkhouse, 
Nitshill, and Thornliebank roads. 


Light Railway.—Tho Treasury have promised a grant of £15,000 
towards the cost of constructing a light railway between Elsenham 
and Thaxted, which is being promoted by Bir Walter Gilbey. Ап 
announcement to this effect was made at €he meeting of the Dunmow 
Rural District Council on Tuesday. 


W The Tramways Committee propose to contribute the 
sum of £360 per annum for the first two years and £250 per annum 
for each subsequent year for the repair and maintenance of the tram- 
way track, but the Paving Committce are not as yet prepared to 
accept the offer. The Board of Trade have sanctioned the borrowing 
o £500 for car-top covers. 


Spen Valley. — Тһе Yorkshire (Woollen District) Electric Tramways 
intend to apply for another year's extension of time in which to 
complete the line authorised by the Spen Valley 1901 Order. The 
uncompleted section would connect Cleckheaton and Hightown by a 
l ne via Hartshead Moor, and the delay has already been the subject 
of representation by the local authorities to the Board of Trade. 


JBatley.—The electrical engineer has laid before the Electricity 
Committee of the Corporation an estimate of the cost of supplying 
energy for the portion of the Dewsbury-to-Ossett tramways within the 
borough. The committee accordingly offer to supply the National 
Electric Construction Co., at the price of 14d. per unit, with a 
ee of 70,000 units per annum for a maximum demand of 
120 kw. 


Stepney.—The Borough Council, as the road authority, have 
informed the London County Council that they consent to the 
doubling of the two portions of existing single line of tramway in the 
portion of Conimercial-street between Wheler-strect and Fournier- 
street, and to tho setting back of the kerbs in the places proposed, 
such consent being given subject to tho rights (if any) of the owner of 
Spitalfields Market. 


Traffic Returns.—The traffic receipts of the Brisbane electric 
tramways for the month of April, 1907, amounted to £12,659; 
corresponding month last year, £11,452—increase, £1,207. The 
receipts for week ended April 28, 1907, on the Buenos Ayres and 
Belgrano electric tramways were £3,763, and for week ended April 29, 
1906, O8, 571 — increase, 2192. Aggregate from Jan. 1, 1907, £63,991 ; 
Pda from Jan. 1, 1906, to April 28, 1906, £59,676—increase, 
£4,315. 

Leeds. - -Tho Pudscy Corporation have obtained a provisional order 
for the construction of tramways in their district, and have approached 
the Leeds Tramways Committee with a view to the Leeds City Council 
ыр over their order. The Tramways Committee have arranged 
with Pudsey to take over the ordcr, paying them the cost of it. The 
committee have undertaken to construct a line from Stanningley 
Station to a point in Pudsey about 13 miles from the Leeds line. It 
is thought that the new line will act as a feeder to the Leeds tramway. 


St. Pancras.—The borough engineer (Mr. W. N. Blair) reports 
that he las again conferred with the chief engineer of the London 
County Council on the subject of difficulties of gradients, etc., con- 
nected with the electrification of tramways at King’s Cross, and the 
latter has met his views. Further, the London County Council engi- 
neer thinks it probable that the Metropolitan Railway Co. will agree 
to a bridge being made across their King’s Cross Station to provide for 
all classes of traffic. This will obviate the proposal to shunt the cars 
in Euston-road to enable them to pass from Gray’s-inn-road into 
Caledonian-road. 


Harringay.—The Harringay Burgesses’ Association have approached 
the Middlesex County Council and asked them to do all they could to 
induce the London County Council to consent to the running of 
through services of trams to Stamford Hill from Finsbury Park and 
Wood Green. At present the journey necessitates using three cars 
and paying 3d. for a distance which can be covered on other parts of 
the route for 1d. The Middlesex County Council, the owners of the 
track leased by the Metropolitan Electric Traction Co., have also been 
asked if workmen’s cars could not be run between Muswell Hill and 
Finsbury Park as on other lines in the neighbourhood. 

Tramways and Light Railways Association.—Tlie (% d 
Circular for April of the Tramways and Light Railways Association 
calls attention to the progress being made by the committee appointed 
to consider the question of Brakes, etc." Two sub-committees are 
working concurrently, and meetings are held weekly. There are refer- 


he completed 


ences to light railway orders, corrugations, and other matters occupy- 
ing the attention of the association. Finally, a full résumé is given of 
the rating case London United Tramways v. Assessment Committee, 
Brentford, from its commencement in 1903 to the final judgment of 
the Court of Appeal last month. The judgment is given in full. 


Bradford.—The Wibscy tramway scheme was again discussed at 
a meeting of the Bradford Corporation Tramways Comuuittee last week. 
The week previous the committee inspected Brownroyd Hill, up which 
an extension of the tramway from Little Horton to Wibsey would 
have to be taken, and the stability of which had been uestioned by 
opponents of the scheme. The inspection appears to have satisfied 
the committee, for they have now decided, by eight votes to four, to 
recommend the City Council to carry out the scheme. The scheme 
will be again discussed in Council. The Tramways Committee have 
decided that blind persons should be allowed to travel upon the tram- 
cars upon payment of half the ordinary fare. 


Venesuela.—Among the advancements made during the past year 
in British commercial undertakings in Venezuela and reported by the 
British consul at Caracas, the Central Railway has slightly extended 
its system, and electricity has boen partly substituted for steam. The 
railway to El Valle. near Caracas, in which British interests are 
involved, has ‘also adopted electric power, and British engineers are 
at present commencing the electrification of the Caracas tramway 
system. In the import machinery and railway material there has 
been an increase. this is due to the introduction of the necessary 
material for the erection of two factories (for papermaking and common 
glassware) near Caracas and the laying of the lines of the electric 
tramways, 

Stirling.—At Stirling County Council meeting last Friday a lo 
report was presented showing the attitude of the Count Board 
on the subject of the proposed electrification of the Stirling to Bridge 
of Allan tramways. It stated that tho Board desired to emphasise 
their view that it was the duty of the road authority to look ahead, 
and not to snatch a present benefit, such аз the electrification of the 
tramway lines, at the expense of what might prove to be a ent 
source of inconvenience and even danger to the public using the road 
in the ordinary ways of traffic. The Beard were unable to advise the 
County Council to waive or modify any of the conditions. The 


nogotiations for the present were at an end. No p was made 
by the promoters for any separate treatment of the question as 
regarded the contemplated extension of the line to Ban burn. |t 


appears that the local authority demanded that the tramway should 
be laid in the centre of the road and paved between the rails and 18in. 
on either side of the rails, but the promoters could not see their way 
to accept that condition. ` 


Salford.—The annual statement of accounts of the Salford Corpora- 
tion Tramways Committee shows that the traffic income for the year 
ended March 31 was £252,542. This, added to the interest on invest- 
ments and miscellaneous income amounting to £4,900, made a total 
income of £237,442. The working expenses include £45,177 for 
electric current, traffic wages £46,202, maintenance of cars £11,926, 
maintenance of permanent way £5,473, overhead equipment £35,031, 
and other expenditure, making a total of £142,193. This left a profit 
of £95,249, or an increase of £13,431 on the profit of the дото 
year. The interest and sinking fund cha amounting to ,795, 
rents to other authorities, £25,410, and miscellaneous items, £1,155, 
brought the net profit to £27,889, The committee decided to transfer 
£13,000 to the relief of the rates, and to carry the balance of £14,889 
to the depreciation and renewals fund. This fund now amounts to 
the satisfactory figure of £46,145. This excellent financial result is 
supplemented by the report of the manager that, for the first time 
since the undertaking was started, no fatal accident had occurred in 
the running of the cars during the 12 months. They carried over 
434 million passengers and travelled 5,258,555 miles within that 
period. 

Burton.—The annual report of the Corporation tramways for the 
year ending March 31 shows a deficiency of £1,106. The trading 
account for the year shows a surplus of £123, but as the contribution 
of £500 to the reserve or renewal fund last year resulted in a deficiency 
of £229, and, in addition, there is а contribution of £1,000 to be 
made this year, the deficiency of over £1,000 mentioned will have to 
be provided out of the rates. The undertaking has actually con- 
tributed to the rates this year £517, in addition to £3,237 to the 
electricity department. Trade depression has affected the reccipts to 
an increased extent, the traffic receipts being decreased by £582 and 
the total receipts by £535. Another cause for the falling off has been 
the opening of the Burton and Ashby Light Railway, which has 
proved a counter attraction in the pleasure traffic. The income 
amounts to £16,335, against £16,110 last year, an increase of £224. 
The revenue per car mile for Corporation traffic has been 8'87d., 
against 8:88d. last year, but operating expenses have been reduced 
from 6:244. last year to 6:14d. this year. In an average of 70 tramway 
M: in the country the average operating expenses are rather 
more (6°34d. per car mile). The number of passengers carried was 
3,383,527, against 5,505,520. 


Tube Fatalities.—An inquest was held at St. Marylebone on 
Tuesday concerning the death of E. A. Thorp, a lift operator, 
employed by the Baker-street and Waterloo Railway Co., who 
was killed last Friday by falling down the pit of No. 2 lift at Oxford- 
circus Station. The evidence showed that Thorp, having passed a 
strict examination in knowledge of the various pa ts of lift machinery, 
had been a lift operator at the station six weeks. He went on duty 
at õ p.m. on Friday, and half an hour afterwards went to the mess- 
room for his tea. Here a fellow liftman told him that as his (No. 1) 
lift was out of order he had been instructed by the engincer to work 
Thorp's lift (No. 2). After tea the deceased man went to No. 2 lift, 
pushed back the two sliding wooden doors, and, in sight of the station- 
master, disappeared down the pit, falling on the roof of the car below, 
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& distance of 60ft., and fracturing his skull. He was found to be 
dead. The stationmaster said that the deceased man could easily 
have discerned through the trellis openings over the wooden doors 
whether the lift had reached the top level or not. When it had, the 
collapsible iron gates forming part of the car prevented anyone falling 
down the pit. His view was that Thorp had stepped into space in a 
moment of absent-mindedness. Mr. Albert Rozier, lift engineer to the 
company, stated that in his opinion the placing of a movable bar 
across the pit top when the car was below would probably increase 
rather than diminish the danger. A juror thought that indicators 
showing whether lifts were in“ or “out” might be affixed to the 
outside of the doors. The jury found a verdict of accidental death.— 
In the ease of a man who died from injuries received in being run 
over by a train on the Central London Railway at Chancery-lane, the 
Jury also returned s verdict of accidental death. 

Aston (Birmingham).—At a meeting of the Aston Borough 
Council held last week the following report of the Joint Tramways 
Committee was read and adopted: The committee report that at a 
recent meeting of the Joint mways Committee tlie representatives 
of the City of Birmingham Tramways Co. reported that they had for 
some time been in negotiations with the tramway authorities of the 
eity of Birmingham as to the running of the Erdington cars over the 
lines of tramways within the borough, and that subject to the approval 
of the committee the following terms had been agreed: (a) Birm- 
ingham agrees that the 5 per cent. preference deduction of the 1d. 
fares between Aston Cross and the city to remain without increase 
during the period of the company's lease of the Aston lincs ; (^) that 
e through fares issued jointly by the Corporation and Erdington at 
reduced rates must secure to the company a rate not below its ordinary 
fare over {һе Aston lines; (c) that the Corporation and the company 
agree to au interchange of services between Gravelly Hill and Steclhouse- 
lane. The committee accordingly approved of the arrangement, and 
Erdington cars have been running as from the 22nd ult. As the 
result of the approval of these terms by the committee arrangements 
have been effected by which Birmingham will operate a 10 minutes’ 
service from Steelhouse-lane to Erdington, the tramway company 
running а through service of 10 minutes' interval between Salford 
Bridge and Steelhouse-lane, thus giving a five minutes’ service from 
Salford Bridge through the borough to the city, with additional 
services on Saturday to meet the increased requirements." The 
committee further report that the negotiations with Handsworth 
Council as to running powers over the Perry Barr lines were not 
sutficiently advanced for the purpose of reporting upon, aud that the 
same state of things applied as to the reconstruction, electrical equip- 
ment, and working of the Wheeler-street tramways. 


Tramway Communication in London. —Speaking at the annual 
meeting of the Warner Estate last week, the chairman (Mr. T. C. 
Warner, M.P.) said the great difficulty with which they had to cope 
was want of communication with London. The tramways were not at 
al! satisfactory, and the best thing that could possibly happen would 
be for the lines to be controlled by a central authority, or by somebody 
who had an interest in the general public, and that they should not 
be controlled M people. For instance, they had enormous 
difficulties at Walthamstow. They had good tramways there, but 
pa the only thing they did for them was to increase the rates, 
:ecause they were not linked up with the tramways in Leyton or with 
Tottenham. People could not possibly get into London. There was 
a hiatus between their tramways in Walthamstow, which the District 
Council had laid down at great expense and which had done very well, 
and the tramways in London, which would enable people to go to all 
parts of London. There were enormous difficulties in getting the 
different local authorities to join together to co-operate in order to 
link up the ditlerent systems. As regarded Leyton, negotiations were 
in operation, and it was hoped that before very long the Local Govern- 
ment Board would interfere in such matters, and not allow local 
authorities to make themselves a nuisance to the general public as they 
did in this case, and in many other cases he was afraid. As regarded 
Tottenham, they had come to an arrangement with that district — 
that was to say, the Walthamstow authority had come to an arrange- 
ment with Tottenham—and the bridges were now being built over the 
Lea to carry the tramway. That would give them a communication 
up to Seven Sisters-road, which was practically to the North of 
London, but they would not be connected with the City until Leyton 
and the County Council settled their ditferences, and Walthamstow 
and Leyton settled theirs. What they would like to do would be to 
link up the London County Council system, the cars running the 
whole distance to the heart of London and all parts of the Metropolis, 
tnt he was afraid that was some time ahead though it would be a 
reat advantage to the property and a great advantage to the district. 


London County Counoll.— The Highways Committee have passed 
plans of certain stations on the Charing Cross, Euston, and Hamp- 
stead Railway. In presenting the estimates for the current year to 
the Council at their meeting on Tuesday, the chairman of the Finance 
Committee explained that the tramways were still largely in a transi- 
tional state, owing to large works of reconstruction on the northern 
system. The estimates for 1907-8 showed that there would be a 
surplus on working the electric portion of no less than £557.085 on 
the basis of traffic receipts at 1s. per car mile and working e«penses 
at 74d. per car mile. e found that the actual traffic receipts of the 
vear 1906-7 over the whole of the electrically-worked system averaged 
11:94d. per car mile, while those in 1905-6 were 12 09d. per car mile. 
He expected that the receipts for the current year would again reach 
ls. per car mile. In all their calculations the committee had taken 
the total revenue, including tho receipts from advertisements, etc., at 
1з. per car mile, while the estimate of working expenses had been 
taken at 7d. per car mile, including power expenses. The actual 
expenditure for 1906-7 had not yet been precisely ascertained, but was 
expected to work out at about 74d. per car mile, while the estimates 
for 1907.8 show a figure of 74d. рег car mile. This figure it was hoped 


to reduce as soon as thc power load at the Greenwich generating 
station was increased. Against the estimated surplus of £557,085 on 
the electric system must be set the estimated deficieucy of £49,640 on 
the lines still operated by horse traction. This, he said, emphasised 
the necessity for using the utmost expedition in carrying through the 
work of reconstruction, which alone would tend towards the disappear- 
ance of the deficit ; £5,500 was added for interest on balances, etc. 
There was consequently a balance of £512,945 to meet the interest 
and sinking fund and other charges amounting to £471,157, leaving 
a nct surplus of £41,788 on the year's working. Of this it was pro- 
posed to set aside £35,000 to the renewals reserve fund--the same 
amount that was transferred last year—instead of the £62,500 which 
appeared in the estimates. Including the estimate of this year the 
amounts set aside under this head would amount to £140,000, which 
represented about 4d. per car mile instead of 1d., which was the least. 
at which they ought to aum. He mentioned that £7,000,000 had 
already been invested in the tramways undertaking, and it was 
proposed to expend an additional £5,000,000. 


LIGHTING AND GENERAL 


Battersea.—The Park Town Estate is to be lighted by electricity. 

Ludlow.—The Watch Conimittee are cousidering the question of 
electric light for the streets. 

Pontypridd.—The Corporation have resolved to use electricity for 
lighting the Rhondda tramway route. 

Bexhill-on-Sea.—It has been decided by the Council to improve 
the electric street-lighting by the introduction of 50-c.p. lamps. 

Bury.—The chairman of the Electricity Committee states that the 
profits on the undertaking for the past year amounted to £2,948, 

Clapton (London).—The new chancel of St. James's Church, 
Clapton, recently consecrated, has been fitted throughout with electric 
light. 

Bombay.—The Government of Bombay has sanctioned the proposal 
for an electric installation in the new wards of the St. George's 
Hospital. 

Sunderland.—The Borough Council are applying to the Local 
Government Board for sanction to borrow £10,000 for electrie mains 
extensions and services. 

Grangemouth.—A further attempt is to be made by the Town 
Council to get the Postmaster-General to establish a better service of 
telephone communication. 

Longton (Staffs).—An exhibition of electrical and yas appliances 
was held last week at Longton, under the auspices of the Corporation 
Gas and Electricity Committee. 

West African Telegraph Co.—The directors of the West African 
Telegraph Co. have declared a further dividend of 4s. per share, 
making 4 per cent. for the year ended Dec. 31 last. | 

Burton.—The annual report on the Burton electricity undertakin 
shows that it is only possible to place £484 to the renewal fund, 
against £1,073 last year, that sum being the year's profit. 

Laundry Exhibition.—Thc Society of Laundry Engincera and 
Allied Trades and the Launderers’ Association are holding an 
exhibition at the Agricultural Hall, London, which opens on the 
llth inst. 

Holborn.—The Council have accepted the offer of the Metropolitan 
Electric Supply Co. to supply electricity for lighting the Council's 
buildings at a charge of 34d. per Board of Trade unit, instead of 4d. 
per unit as formerly. 

Fulham. —The Electricity and Lighting Committee have instructed 
the borough electrical engineer to extend the electric mains to connect 
up to the two new blocks of flats being erected in Colchill-gardens at. 
an estimated cost of £30. 

Aston (Birmingham).—The electrical engineer has reported to 
the Electricity Cominittee that the nuinber of units of current sold 
for the month of March was 175,488, against 168,567 in the corre- 
sponding month last year. 

Middlesex.—The Parliamentary Committee have reported to the 
County Council that they were unable to recommend the Ccuncil to 
apply for powers to supply electrical energy in bulk, as was proposed 
by tlie Wood Green Council. 

First Meeting.—The Zondoa Gazette announces that the first 
meeting in the estate of the British Electric Equipment Co., Danes 
House, 265, Strand, will be held at 33, Carey.street, Lincoln's-inn, 
W.C., at 11.50 a.m. on May 14. 

Venezuela.—aA large flour mill has been erected at La Guaira which 
is lighted throughout by electricity. The mill has its own plant for 
this purpose, An electric lighting plant lias been installed on the new 
floating dock at Puerto Cabello. 

Dublin.—1 he electric lighting of the International Exhibition has 
been carried out by Messrs. Coates. The plant is up to 20,000 h.p., 
there are 600 arc lamps and 25,000 incandescent lamps in operation, 
and some 50 motors are employed in driving the machinery. 

Hartlspool.—The application of the Cleveland and Durham Power 
Co. to distribute power into Hartlepool jointly with the Northern 
Counties Co., the North-Eastern Railway Co. having agreed to take 
certain powers from the first-named company, is being considered by 
tbe District Council. 

Spain.—The ;/«w/«rd correspondent at Madrid reports that a 
British р (the Alliance Trust, Limited) has begun the construc- 
tion on the banks of the River Ebro, near Zaragossa, of a large electric 
hydraulic works, designed to develop 42,000 h.p. The electricity is to 
be trausmitted to Barcelona, a distance of about 150 miles. 

Liquidation. —The London Gazette states that a general meeting of 
the Otto Electrical Manufacturing Co. will be held at 48, Swan.street, 
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Manchester, at 5 p.m. on June 10, for the purpose of having the 
liquidator's accounts, showing the manner in which the winding up 
has been conducted and the property of the company disposed of. 


St. Pancras.—The electrical engineer has submitted a scheme for 
extensions to the electricity works, which involves the erection of a 
huilding large enough to take three turbines in addition to tlie one on 
order, at a cost of £4,800. It is also proposed to provide a travelling 
crane at a cost of £400. The Electricity Committee have approved 
this scheme. 

ton. —In reporting to the ed upon their examination 
of the accounts of the Hove Electric Lighting Co., the auditors point 
out that over 1,000 maximum demand indicators have become useless, 
owing to the change in the system of charging consumers, and it is 
recommended that their original cost, about £2,000, should be written 
off capital account. : 


Dover.—The estimates for the municipal electricity works for the 
12 months ending March 31, 1908, came before a spe^ial Council 
meeting last weck. The estimated reccipts are £19,872, and the 
expenditure (including £11,415 interest on loans and repayment of 
capital) is £350 above that sum, which is to be met by a transfer from 
the reserve fund account. 


London County Council. — The Highways Committee have recom- 
mended that the Islington Borough Council and the South London 
Electric Supply Corporation be required to provide and maintain test- 
ing stations, in accordance with the provisions of their orders, for the 
testing by the Council's inspectors of the electrical energy supplied to 
consumers by the companies within their areas of supply. 

Colchester.—Output of electricity in units from the Corporation 
generating station during March, 1907, was: lighting 64, 989, against 
58,500 in 1906 ; ditto, traction 40,736, against 46,026 in 1906; used 
in generating station 18,191, against 7,696 in 1906; number of con- 
sumers at end of March 1,109, against 888 in 1906 and 672 in 1905; 
total number of 8 c.p. lamps connected 42,571, against 3,919 in 1906 
and 31,761 in 1905. 


Business Changes. —W e are informed that the business carried on 
under the title of the Ericsson- Bell Telephone Co. will henceforth be 
conducted under the designation of James McMillan and Co. There 
will be no change in the personnel of the firm. Messrs. McMillan 
have opened a London office at Clun House, Surrey-street, Strand, 
W.C., under the charge of Mr. Arendt Holmberg, who was formerly 
their manager at (ilasgow. 


Dewsbury.—The electrical enginecr’s estimate of the cost of the 
supply of energy for the portion of the Dewsbury to Ossett tramways 
within the borough having been submitted, the Electricity Committee 
propose to supply energy to the National Electric Construction Co. 
for the portion of the Dewsbury to Ossett tramways within the 
borough at 14d. per unit, with a minimum of 70,000 units per annum 
for a maximum demand of 120 kw. 


Canadian Water Power.—It is announced that the Hydro- 
Electric Power Commission appointed by the Ontaria Government will 
he able to obtain a supply of electric power from the Ontario Power 
Co. delivered at Niagara Fall at the rate of 10:40401. per horse-power 
per annum for quantities up to 25,000 h.p., and at 10dol. per horse- 
power for larger amounts, Power will be transmitted to municipalities 
in Western Ontario and to Toronto, for which the Commission will 
construct transmission lines. | 

Coventry.—A highly creditable result upon the past year's trading 
has been accomplished by the electricity department of the Coventry 
Corporation. The net profits amount to over £5,000, after paying all 
interest and sinking fund charges, and after everything possible has 
been charged to revenue. There has been an unprecedented demand 
for electrical energy for all purposes, and the Corporation have recently 
sanctioned the carrying out of most important extensions to plant, 
cte., at the generating station. 


Change of Address.—Messrs. Bruce Peebles and Co. announce 
that they have found it necessary to improve their office accomnioda- 
tion in the Newcastle district, and the address of their Newcastle 
ollice is now changed to Pilgrim House, Pilgrim-street, che telegraphic 
and telephonic addresses remaining the same—viz., ‘‘ Peebles, New- 
castle-on-Tyne," and ''2,620 Central." The transfer will occasion no 
interruption to the conduct of business, and tlie otlice will be, as 
before, under the management of Mr. F. B. Sinclair. 


Imperial College of Science and Technology.—At the annual 
dinner of tlie Institution of Mining and Metallurgy, held last week, 
Mr. Reginald McKenna, М.Р. (President of the Board of Education), 
said he was happy to be able to state that the new Imperial College of 
Science and Tec nology was on the verge of foundation. Next year 
by this time he hoped it would be reported as having a flourishing 
existence. He hoped in the course of this or next week it would be 
his duty to petition his Majesty for a charter for the new college. 


Canada.—The Government of Manitoba intend installing a tele- 
phone system in the city of Winnipeg at their own expense during the 
preseut year. The Town Council of Virden has decided to install its 
own telephone system. The London agents of the Shawinigan Water 
and Power Co. have received cable advice from the company that since 
issuing its statement of earnings for April a contract with the Northern 
Aluminium Co. has come into operation, thereby increasing the 
company's annual revenue from 529, 800dol. to 629,800dol. per annum. 


Luton.—The electrical engineer reports to his Council that since 
March 25, 1907, 54,130 units have been generated, an equivalent of 
121 8-c.p. lamps and nine motors of 129 h.p. connected, making a 
total of 384 consumers with 22,419 lamps and 183 motors of 1,089 h.p., 
that the units generated show an increase of 72 per cent. over the 
number generated during the corresponding period of last year, and 
that at the present time applications were iu for over 1,000 additional 
lamps and 100 h.p. in motors, The Electricity Committee are calling 
for tenders for coal. 


Beokenham.—The resident engineer has been instructed to accept 
Messrs. E. J. Webster'a tender, in the sum of £33. 15s. per ton, for 
the old cable taken up in the Crystal Palace district. e has been 
also instructed to obtain tenders for two motor-generators and certain 
lan: ps, part of the plant taken over in the same district. An offer by 
the South Metropolitan Electric Light and Power Co. for a supply of 
electricity in bulk has been referred by the Electricity Committee to 
the chairman of the Council and the chairman of the Electricity Com- 
mittee for consideration and report. 


Belfast.—At the weekly meeting of the Tramways and Electrical 
Committee last Monday it was reported by the electrical engineer that 
the porre extension of electric lighting mains to the Malone district 
would cost about £3,050, and a smaller extension would cost £2,175. 
whilst another scheme to cover a much larger area would cost about 
£4,093. The extension would pay about 4 per cent. An application 
for an extension on the Antrim road was granted. The engineer 
received permission to go on with tlie preparing of specilications for 
the new switchboard for the turbines, and which will cost about 


£700. 


Walthamstow.—A Local Government Board inquiry was held last 
week into the proposal by tle Council to borrow £26,580 for the 
purposes of tho electricity undertaking. There was considerable 
ороор to the project. In his evidence, Mr. Spurr. the Council's 
electrical engineer, stated that the new steam plant which it was pro- 
posed to lay down would be sufficient to provide 100 per cent. more 
power, based on the present consumption, than would be used during 
the next two years. The inspector intimated that he considered tie 
amount asked for to be excessive, and he would adjourn the inquiry 
sine dir, 


Barnsley.—Thc Barnsley and District Electric Traction Co. have 
asked for a revision of the price paid by the company to the Corporation 
for the supply of electrical energy, but the Electricity Committee 
recommend that the terms of the agreement be not altered. The 
committee have decided to reduce the price of electricity to consumers 
from 44. per unit to 33d. per unit, or to those who consumed on the 
indicator system, from 7d. per unit for the first hour and 2d. per unit 
subsequently, to 7d. and 14d. The number of units consumed last 
year was 1,522,456. The committee intend to contribute £500 towards 
the чш of the rates, and still leave a very substantial reserve 
fund. 


Partnerships.— According to the London Gazette the partnership 
between H. 8. Wood, J. N. Scott, and C. Brown, carrying on business 
as electrical engincers at 3, Clarence-street, Manchester, has been 
dissolved by mutual consent. The partnership between C. Clements 
and G. A. Yarwood, electrical engineers and manufacturers of appa- 
ratus used in the starting and controlling of electric motors, 185, 
Deritend, Birmingham, and trading under the style of the British 
Rheostat Co., has been dissolved by mutual consent. The partnership 
between J. A. Haywood and F. A. Woolley, carrying on business as 
electrical engineers at 14, New-strcet, Birmingham, has been dissolved 
by mutual consent. 


Glasgow.—On the question of providing Pinkston power station 
with additional plant, a sub-committee appointed by the Tramways 
Comn.ittee recommended that two members of the stait of the depart- 
ment be authorised to visit Continental towns with a view to get the 
fullest information on the MM of turbine engines, and that the 
electricity department should be asked to allow their electrical engineer 
to accompany the two members of the staff of the tramways depart- 
ment. The committee had before them an otler from the makers of 
the Zoelly type of turbines. An amendment was, however, moved 
and carried to the effect that the recommendation be referred back for 
further consideration. 


Durham.—4An arrangement has been arrived at between the 
residents of Framwellgate Moor and Pity-Me and the County of 
Durham Electrical Power Distribution Co. for the installation of the 
electric light into the houses in the villages named. According to the 
conditions of the scheme, there is to be a minimum of 200 houses and 
maximum of 250 houses, with three 16-c.p. lamps, or the equivalent of 
48 c.p., per house, arranged as desired, for 1s. per fortnight, and in 
event of sickness or non-eniployment no charge or arrears to be carried 
forward against the tenant. Eight working-men representatives of the 
Parish Council have been elected to manage the affairs between the 
publie and the company. 


South Africa.—The following contracts for electrical machinery 
are advised : an order for two 40-kw. steam generating sets, switch- 
board, etc., has been placed by the management of the Johannesburg 
Hospital ; a number of electric motors have recently been ordered for 
the Langlaagte Estate; an order is about to be placed for an electric 
furnace for underground drill sharpening for the Village Deep mine ; 
Messrs. Chamberlain and Hookham, Birmingham, have received an 
order for the supply of 100 10-ampere direct-current meters to the 
Johannesburg Municipality: a steam dynamo for a cotton-mill 
lighting installation at Nackisiro, Uganda, has been shipped by the 
Brush Electrical Engineering Co., Loughborough, to the order of the 
Uganda Co. 


Loughborough. —The Electricity Depreciation Sub-Committee have 
recommended that а renewal and repairs fund should be formed, and 
that an amount should be set aside and invested each year. They 
report that to make proper иүп for renewals and repairs a sum of 
£850 should be set aside, but in view of the fact that the cost of a 
new battery will have to be met during the coming year the sub- 
committee recommend that the sum of £250 be carried to the repairs 
and renewal fund during the next financial year. "They have con- 
sidered the question of meeting the expenditure of £910 for the new 
battery, and have resolved to recommend that the sum of £310 be 
charged to revenue during the coming financial year, aud that the 
balance of £600 be carried to a suspense account, 
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Derby.—The Electric Lighting Committee have given instructions 
for the extension of the mains to St. Thomas’s-road at an estimated 
east of £450. This amount was included in the suni of £6,350 granted 
bv the Council on April 5. The Highways Committee have agreed 
with the Electric Lighting Committee for the lighting by electric arc 
lamps of Uttoxeter New-road at an annual charge of £196, for the 
reduction of the charge in respect of 76 existing all-night arc lamps 
by £1 each per annuum, and for flame arc lamps to be substituted for 
the existing are lamps from the Spot to the Market-place without 
additional cost. | 

Stepney.— W ith regard to the proposal of the London County Council 
to vary the maximum period which will be in future sanctioned by the 
County Council for the repayment of loans for electricity purposes, 
the Electric Lighting Committee have reported to the Borough 
Council that if the London County Council carry them into etlect 
the reductions in the periods for which loans are granted for elec- 
tricity purposes will operate prejudicially to a successful financial 
working of such undertakings established by borough councils. The 
Stepney Finance Committee have recommended the Council to request 
the London County Council to reconsider their decision in this 
matter, and in such reconsideration to ascertain the views of those 
borough councils who are electric lighting undertakers. 

Acorington.—The treasurer has submitted the following return for 
the quarter ended March 31, 1907: number of Board of rade units 
sold, exeluding the supply to the destructors, for light, 94.979 ; power, 
277, 763—total, 372,742 units—a total increase of 257.247 units, or 
227 7 per cent. The gross charges for the quarter were £2,499, as 
against £1,673 for the corresponding quarter of 1906, an increase of 
over 49 percent. The Electricity Committee have decided to extend 
the lighting cables from Manchester-road to the top of Hollins-lane 
: and from the point of the terminus of the existing main in Manchester- 
road to a point near Laund.road. A new main is to be laid from 
Biackbuin-road, / Lonsdale-street, to Messrs. Howard and Bullough’s 
works in Cliarter-street, The existing main cable is to be extended to 
the Burnlev-road. Bowling Green Club for a supply of current for 
livhting purposes, subject to the clab defraying the cost of service 
from the main. 

Irish International Exhibition.—The British Westinghouse 
Electric and Manufacturing Co. are exhibiting at the Irish Inter- 


national Exhibition in Dublin electric generators of moderate capacity, | 


represented by machines of the following sizes and characteristics : 
опе 400-kw., direct-current, compound-wound, 230-volt, 330. r. p. m. 
generator, direct-connected to high-speed enclosed-type engine, made 
bv Messrs. Combe, Barbour, and Combe, of Belfast; one 500-kw., 
slunt-wound, 500-volt, 90-r.p.m. vertically-divided generator, 
mounted between the crankshafts of a cross: compound vertical engine, 
aiso by Messrs. Combe, Barbour, and Combe. The former machine 
will be used for incandescent lighting and power purposes at the 
exhibition, and the latter for illuminating the dome and main build- 
inga, Miscellaneous apparatus are also shown on a stand belonging 
t» Messrs. William Coates and Son, Dublin, who are agents for the 
smaller apparatus of the British Westinghouse Electric and Manufac- 
turing Co. 

York.—The monthly report of the Electricity Committee of York 
Corporation contains a summary of the past year's financial working. 
The electricity account shows a gross income of £13,706 and an 
ordinary working expenditure of £6,721, leaving a net revenue of 
£6.98. The amount chargeable for interest and sinking fund has 
teen £7,603, leaving a net deficit of £618 to carry to suspense 
acount. This deficit, with the deficit brought forward from last 
year, makes a total of £4,907 to March 31 last now standing in the 
suspense account. The cost of working the refuse destructor for the 
vear ending March 31 last was £885. The committee again recom- 
mends the Council to include in the estimates for the current year's 
evpenditure an amount equal to 4d. rate. The destructor plant is in 
z^] order, and all steam now required at these works during the 
daytime is obtained from refuse, no coal being used except for bank- 
ing the fires at the electricity works from 6 а.ш. until dusk. The two 
Lancashire boilers are also in working order, and available at any time 
when required. 

British Trade Abroad.—The Board of Trade Journal for May 2 
*ontains the following description of the new arrangements recently 
made in regard to commercial attachés: The present system, under 
which. the conmercial attachés resident abroad have their head- 
quarters at different missions, and are responsible for certain areas 
„en including several States), has given good results; but it has for 
sume time been under examination with a view to its improvement. 
Г: nas now been arranged that one member of the staff of cach mission 
stall, during his appointment at the mission, take charge of the 
rommercial work. Steps will also be taken to facilitate the discharge 
ot the commercial dutics of the consuls by reinforcing their staff 
wherever required. The commercial attachés themselves are in future 
t+ have their headquarters in London, and divide their time between 
spial investigations abroad in the interests of British exporters, work 
in the Foreign Otfice or the Board of Trade, and visits to the manu- 
fs turing districts in the United Kingdom. The position of the 
commercial attachés in remote countries such as China, Turkey, ete., 
wLere special qualifications are necessary, and in Paris, where the 
presence of the commercial attache is indispensable, will remain 
inchanged. The principal changes which are involved by the intro- 
Аптоо of this new system are as follows: The posts of commercial 
acent in Switzerland, the United States of America, Russia, and 
C.utral America will be abolished ; (2) the present commercial agent 
in Russia will be made a commercial attache; (3) the latter and tlie 
turee commercial attaches now at Vienna, Berlin, and Madrid will 
Lave their headquarters in London; (4) the current commercial 
business of the Шылай. missions will be carried on under the 
saperintendence of a specially selected member of the diplomatic staff, 
who will be ы '' secretary ш charge of commercial matters,” 


PROVISIONAL PATENTS, 1907. 


Arkin 29. 

9865. Improvements in or relating to tremblers of induction 
coils. Тһе Electrie Ignition Company, Limited, and 
Frederick Harold Hall, 24, Temple-row, Birmingham. 

9866. Improvements in and relating to speed -regulating 
devices for electric motor starters and the like. 
Harry Alonzo Louks and Herbert George Newman, 24, 
Temple-row, Birmingham. 

9868 Improvoments in or relating to elcctromagnetioc circuit 
breakers. The Electric aud Ordnance Accessories Company, 
Limited, and Robert Frederick Hall, 24. Teinple-row, 
Birmingham. 

9874. Improvements in electric travelling pulley blocks or 
hoists. Joseph Holt, trading as Holt und Willetts, 128, 
Colmore row, Birmingham, 

9892. Electric indicator—both visible and audible—of the 
condition of railway signals in fog or storm. William 
John Luxton, 21, Princess-square, Plymouth. 

9921. Improvements in electric water-heaters. James Thomas 
Howell, 18, Southampton-buildings, London, (Date applied 
for under Patents Act, 1901, May 7, 1906, being date of 
application in United States.) (Complete specitication. ) 

9923. Improvements in oloctrical impulso counting switches 
Homer John Roberts, 18, Southampton-buildings, London. 
(Complete specification.) 

9950. Improvements in or relating to tho operation or 
control of alternating electric current generators 
and of motors supplied therewith. Ilenry Alexander 
Mavor and Mavor aud Coulson, Limited, 46, Lincoln's-inn- 
fields, London. 

9962. Improvements in and relating to eleofrically-operated 
signals. ‘The British Thomson Houston Company, 
Limited. 83, Cannon-street, London. (General Electric 
Company, United States.) 

9963. Improvements in and relating to electrically-operated 
signals The British Thomson - Houston Company, 
Limited, 83, Cannon-street, London. (General Electric 
Company, United States. ) 

All. 30. 

9991. Multiple sockets for incandescent lamps. Elias Leaven- 
worth Elliott, 77, Colmore row, Birmingham. (Date applied 
for under Patents Act, 1901, May 18, 1906, being date 
qf application in United States.) (Complete specification. j 

10007. Improved mothod of and means for altering the 
working spced of polyphase motors. Siemens Bros. 
Dynamo Works, Limited, and Herbert. Bryau Poynder, 139, 
Queen Vietoria-street, London. (Complete specification.) 

10040. Improvements in aro lamps. Julien Prosper Gallois, 6, 
kreams-buildings, Chancery-lane, London. (Date applied 
for under Patents Act, 1901, May 2, 1906, being date of 
application in France.) (Complete specitication.) 

10071. Improvements in supports for the filaments of incan- 
descent electric lamps. The British Thomsou-Houston 
Company, Limited. 85, Cannon-street, London. (General 
Electric Company, United States.) 

10072. Improvements in electric motor control systems‘ 


The British Thomson-Houston Company, Limited, 85, 
Cannon-street London. (General Electric Company, United 
States. ) 


May 1. 

10091. Improvements in electric telegraph apparatus. Willium 
Sutcliffe, 5, Greenlaw-terrace, Paisley, Scotland. 

10115. Improvements in devices for closing or covering the 
slots or openings of the conduits of electric tram- 
ways or the like. Walter Stonewal Gladstone Blake, 
110, Hermitage-road, Finsbury Park, London. 

10119. Improvements in and in apparatus for oontrolling 
electric cooking and heating apparatus and the 
like, and indicating when they are in use. Guy 
Maiquis Newbery and the British Proi.etheus Company, 
Limited, 34, Castle street, Liverpool. (Complete speciti- 
vation. ) 

10120. Improvement in and rolating to a time-limit electric 
fusible cut-out. Richard Holden, Egmont-terrace, Hough- 
hill, Stalybridge, Cheshire. 

10126. Improvements in systems of electrical distribution by 
means of vapour-electric apparatus. Percy Holbrook 
Thomas, Westinghouse Building, Norfolk-street, Strand, 
London. (Date applied for under Patents Act, 1901, 
May 5, 1906, being date of application in United States.) 
(Complete specification.) 

10136. Interrupter for magneto-eleotrio ignition apparatus. 
Gustav Adolf Unterberg and Friedrich Helnile, trading as 
the firm of Unterberg and Helmle, 322, High Holborn, 
London. (Date applied for under Patents Act, 1901, 
Aug. 11, 1906, being date of application in Germany.) 
(Complete specitication.) 

10152. Improvements relating to conversation counters in 
telephone exchanges. Siemens und Halske Akt.-Ges., 
Birkbeck Bank-chambers, Southamptou-buildings, London. 
(Date applied for under Patents Act, 1901, May 3, 1906, 
being date of application in Germany.) „Complete specifi 
cation.) 
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10149. 


10161. 


10169. 


10171. 


10172. 


10200. 


10259. 


10293. 


10306. 


10356. 


10367. 


10369. 


10391. 


10406. 


10431. 


10440, 


10150. 


10451. 


10453. 


Improved dynamo-electric coupling. Heinz Hobel, 18, 
Southampton-buildings, London. (Complete specification.) 

Improvements in electric heaters. Henry Leitner, 4, 
South-street, Finsbury, London. 

Improvements in electric flre-alarms and thermo- 
indicators. Alfred Henry McNeil, 40, Chancery-lane, 
London. 

Improvements in and relating to controlling devices 
for eleotrically-operated winding engines. Allgemeine 
Elektricitats-Ges., 83, Cannon - street, London. (Date 
applied for under Patents Act, 1901, May 2, 1906, being 
date of application in Germany:) (Complete spec ification. ) 

Improvements in electric signalling systems. The 
British Thomson Houston-Conipany, Limited, 83, Cannon- 
street, London. (General Electric Company, United States. ) 

May 2. 

Improvement in the form of bearings for compass 
bowls and other suspensions. Francis Wood Clark and 
Kelvin and Jamcs White, Limited, 154, St. Vincent-street, 
Glasgow. 

Improvements in or relating to wireless telcgraphy. 
Frederick William Le Tall, 2, Norfolk-strect, Strand, 
London. (Peter Cooper Hewitt, United States.) 

May 3. 

Improvements in or relating to the trolley heads of 
electric tramcars and the like. Charles William 
Collins, William James Hayes and Frederick William 
Watson, 55, Market-street, Manchester. 

Improvements in or relating to telephone systems. 
Robert Lambert Murray and Frederick Thomas Jackson, 
111, Hatton-garden, London. (Complete specification. 

Improvements in and relating to electrical com- 
mutator machines. Willhelm Georg Schmidt, 72, Cannon- 
street, London. (Date applied for under Patents Act, 
1901, May 3, 1906, being date of application in Germany.) 
(Complete specification. ) 

Improvements in tho  electro-deposition of 
Sherard Osborn Cowper-Coles, 4, South-street, 
London. 

Improvements in dynamo-electric machines. Atclicrs 
Thomson-Houston (Anciens Establissements Postel-Vinay), 
83, Cannon street, London. (Date applied for under 
Patents Act, 1901, May 10, 1906, being date of application 
in France. ) (Complete specification. ) 

Mav 4. 

Electromagnetic coupling, driving, and speed varying 
device, Robert Readman Steel and Robert Lund Hattersly, 
Thornecliffe, Irlam-road, Flixton, Lancs. 

Improvements in junction boxes for electrical cables. 
W. T. Henley's Telegraph Works Company, Limited, and 
William Henry Nichols, 53, Chancery-lane, London. 

Improvements relating to single-line intercommunica- 
tion telephone systems. Isidore Bernard Birnbaum and 
Herbert George White, 522, High Holborn, London. (Com- 
plete specification. ) 

Improvements in microphones for telephones. Ralph 
Cowan Browne, 7, Southampton-buildings, London. (Com- 
plete specification. ) 

Improvements in and relating to clectric resistances. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (General Electric Company, United 
States.) 

Improvements in and relating to oleotrioc motor 
control and apparatus therefor. The British Tlomson- 
Houston Company, Limited, 83, Cannon-strect, London. 
(General Electric Company, United States.) 

Improvements in and relating to systoms of olectric 
traction. Allgemeine  Elektricitáts - Gesellschaft, 83, 
Cannon-street, London. (Date applied for under Patents 
Act, 1901, May 4, 1906, being date of application in 
Germany. ) (Complete specification. ) 


iron. 
Finsbury, 


COMPLETE SPECIFICATIONS ACCEPTED. 


72484. Electrical commutation devices. 


7152. 
7948. 
10148. 


10220. 


10396. 


10549. 


10795. 


13589. 


(To be published on May 23.) 
1906. 

Franklin and Seyfert. 
(Date applied for under Rule 5 of the Patents Rules, 1905, 
March 26, 1906.) 

Osoillating electric motors. Andrews. 

Wireless telegraphic and tclephonio systems. Eisenstein. 

Rendering of overhead electric wires dead in the 
case of fracture. Wood and Wood. 

Brush-holders for dynamo-electric machines. 
Crucible Company and Speirs. 

Process for the production of stecl and an olcotric 
furnace for carrying out the said process. Gin. 
(Date applied for under International Convention, May 3, 
1905. ) 

Electrical switching doviccs for tclephonic purposes. 
Lake. (Stromberg-Carlson Telephone Manufacturing Com- 
pany.) 

Commutators for dynamo-electric machines. Dritish 
Thomson-Houston Company. (General Electric Company.) 

Electrolytic meters for olectricity. Mier у Міша. 


Morgan 


12730. 


13928. 
13978. 


15060. 
16690. 


18478. 


23305. 


23722. 


25410. 


27934. 


28562. 


28593. 


Machines for use in the manufacture of incandescent 


lamps. British Thomson-Houston Company. (General 
Electric Company.) 
Electric meters of the motor type. Wetter. (May.) 


Means for applying pressure to commutator brushes. 
Morgan Crucible Company and Grant. 

Electric meters of the electrolytic type. Schattner. 

Electric apparatus for the ignition of mines. Berglund, 
Hjorth, and Ljungman. 

Packing means for movable joints in turbines and 
other engines or machines subject to the action of 
expansive fluids. Newton, and Brush Electrical Engineer- 
ing Company. 

Commutators for electrical generators or motors. 
Morgan Crucible Company and Speirs. 

Foundations or pedestals for trolley standards, tele- 
graph poles, and the like. Ritter. 

Method of manufacturing celluloid boxes or containers 
suitable for secondary electric batteries or other 
uses. Orban. 

Electric resistances. Von Brockdorff. (Date applied for 
under International Convention, Dec. 8, 1905.) 

Automatic starter for continuous-current electric 
motors. Fried. Krupp Akt.-Ges. (Date applied for under 
International Convention, March 22, 1906.) 

Regulation of electric furnaces. Bingham. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. paid Last price 
Commercial and Industrial. £ £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 1 5-8 
Ord-, 1 12,06. . . . . 1 .. 5/5293: 
Aron Electricity Meter, 6 p.c. Cur. Pref. Shares, 1- 125, 00 ' 11/16 13/16 
British Alumintum Co, Orsinary, 2,001-40,000.. 5. 55 
— 7 per cent. Cum. Pref. , 1-40.000 . 5. эз -64 
—  — ** А” 6 per cent. Cum. Pref., 1-20 000 .......... 5 91-54 
— —— 4 per cent. Funding Certificates, 1.20.0000 5 44, 
——— 5 per cent. let Mort Deb. stock, Көй. .......... 100 101-105 
—— — $4 percent Loch Leven Deb (Reg. ). К-а , 1-3, sia и 38-101 
Britiab таас and Helsby Cables, Ord., 1-100, 000..... 64-7 
6 per cent. Cum. Pref., 1-100,000 ........... .... 5 54-64 
—— 44 per cent. Mortgage Кышы ые e 100 .. 142415 
British Thomson- Houston Co., 44 per cent. 1st Mort. Deb. 
Stack . x 8 100 .. 92.95 
British Westin house Elec. and Manuf. 6 per сец Pref., 5 11 
-4 per cent. Mortgage Debenture Stock ..1u0 .. 6468 
Brush Electrica] Engineering, Ordinary, Noe. 1- 1052731 .. 2 .. 11. 
Non. Cum., 6 per cent. Pref. .................... 2. ц 
44 per cent. let Debenture Stock .............--- 100 .. 8294 
44 per cent. 2nd Dehenture 8tock................ 100 .. 75-78 
Calleuder's Cable, Debentures.................. eee 100 .. 106;-10€, 
Gaünnt 8 5 . 154 11, 
5 per cent. Pr.. 5 .. 8-52 
Consolidated Electic 1] Co., Ordinary, 1-110,000 .......... 1 3-4 
Crompton and co . 3 40 
5 per cent. Debentures. ..................-. :. 10n 
Dick, Kerr, and ‹ o., Ordinary, 1 250. C0 ůÄU2: . 1 7. 15/16-1 9/16 
6 per cent (um. Prof., 1-50 2,000 ................ 1 14-13 
———— 44 per cent. Debenture Stock, c gcaess 100 . 196 1S 
Edison anu Swan United, "A" Зуагев, 1-89,2b1 .......... 8 — 112 
' A" Shares, 01-017,139 ........ 5 .. *i 21 
—— 5 per cent. Бебепшгев.......................... 100 .. 8‹©2 
—— per cent. Deb Stock, Red.. e 100 S 87 
Electric Coustruction, Nos. 1 to 112,100........... ...... Eu a 7/16 
7 per cent. Cumulative Pref. .................... à .. ] i 2 
4 per cent. Perp. let Mort Deb. ................ 10 £1 8* 
Electrolytic Albali Ca, Ordinary, 1-202,218................ 1 .. 11/32-13 32 
Ferrauu Limited, 5 per cent. lst Mort, Deb. Stock, Red. lw. — 
General Е:есігіс Company (1900), 5 per cent. Cum. Pret. 10 .. 8494 
4 per cent. lst Mort. Deb. Stock ................ 10 ..  ÁS92to 
W. T. Henley's Telegraph Works, Ordinary .............. 8 — 112 172 
44 per cent. Preference . — a 2 
44 per cent. Debentures es 100 . 107 109 
India Rubber, Gutta Percha. and Telegraph Works ...... 10 .. 151 61 
per cent. Dehentnres.... .................... 10" $8 100 
National Electric Сови uction Co., L 170,000 ............ 1 15/16-1 1/16 
Parker, Thos., Limited, Ordinary ............. ......... le 10-10} 
Peebles (Bruce) and Co., 6 per cent. Cum Ргеѓ., 20.01-50 050 6 .. 4-4, 
Telegraph Constrnction aud Майш«пыпсе................ lu N. * 
5 Per een Renda ................... . ine - 1003 MM 
White, J. 3., and Co., брег cent. Cum. Pret. , 1-15, 00) `. 10 95-10 
Eleetrie Lighting and Supply.— 
Ade lalde Electric Supply С», 6 p c. Cum. Pref., 1-10,009.. 5 .. 43-51 
pOurnemouto aud Poule, Urdin ba cia aaa dis RU E A OR 10 .. эз uj 
4, рег ceut. Cum. Pref., 7,501-15,000 ............ 10 . 91 10 
6 per cent. Cum. Second Pref., 15,001-22,500 .... 10 .. 10; 0j 
44 per cent. Debenture Stock, C 100 . 11-104 
Bromley (k ent) Electric Light and Power Co. 6 — 44221 
——— 44 per cent. lst Debenture Stock, Red. .......... 100 9; *5 xd 
Brompton aud Kensington, Ordinary .................... 5 — 89 
7 per cent. Preference ............ .... ........ 5 — 78 
Oalcutta Electric 801001 1507000 Corp., Ordinary, Nos. 1-60,000.. 5 . 73 83 
Nos. 80,001-100,000 ............................ 4 Д 61 74 
Cambridge Electric Supply Company, £10 Ord. .......... 8 . 12 
Canadian General Electric Co., Common Shares 100 .. 155159 
Central Electric Supply, 4 per ‘cent. Guar. Deb. Stock 10) 1090-10 
Charing Cross, West End, and City Electric Supply, Ord., 
)J. oe ae aca: sae . e Sl 
44 per cent. Cum. Pref., 1-80, o ace: as 4 4. 
— — 4 per cent. Debenture Stock, Red 96 99 
“City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 .. 3141 
ditto (1 40,001-80,000 .......... ES 32-43 
Chelsea Electricity Supply ................ pide sabes onus 5 2 51-31 
—— 44 per cent, Debentnres ............ . 10) — IX. M7 
Chicago Edison Co, lat Mt. 5 p. c. 50-уг. Gld. Bds., Red., 
SECRETS ЕКТЫ СЫКТАН АКМ $1090 .. 98 101 
City of London, Or uu / ооо 10 — 9;- 04 
—— per cent. Cumulative Pb S о in — — lide 
5 per cent. Debenture Stock .................... — 129-126 
44 per cent. 2nd Deb. Sta. Prov. Certs. (all р). 1 D € 97-100 
City of Wellington Electric Light and Power Co., yer 
cent. Registered lst Debs., 41:1 3 д 48-9] 
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Name. paid. Last price 
8 8 
Cordoba Light and Power Oo., 1st Mt. Stl. 5 per cent. Bds., 
Red., 1-1,000 ........................................ 100 .~ 90-82 
County Durhem Blectrical Power Distribution Co., _ 
Ordinary, 10,001-°0,000 .............................. 5 — 44-5 
D 2 per cont. Preference, , 5 ET 2 
ectric Su Ordinary ............ = 
— 6 per cent. 8 10 — 10) 1, 
——— 4, per cent. Debentures Prov. Certe. All pd. Rd. 100 АС 
— Ay pet cent. 2nd Debentures Prov. Certa. ...... . 100 95 88 xd 
Bimundeon's Hlectricity tion, Ordinary, 1-50, 000. 5 ~ 12 
— 6 рег cent. Cum. MEERLE „%„%6„„„„%„„%„„%„„„%„ „„ „ 5 — 2-5 
— — (4 ver cent. First Mort. Deb  ... .............. .10 . 87.90 
Electrical Development Co. of Ontario, 5 per cent. Ist 
Moet. 3)-year Gold Bonds, 10,751-15,75) . — .. 79-81 p.c. 
Electric Lt. & Traction Co of Aust. 6p.o Cm Pt., 1 30,000 6 — 24 23 
——- $ рег cent Debenture Stock. 100 - 28-92 
Elec Supply Co. of Victoria, 5 per cent. let Mt. Deb. 
e,, y ³ðK ое 100 . 9698 
Folkestone Hlectric ариу. Ота. No» 1-10,000 ........ 5 ow 7480 
— Ó per oent. Deb. Stock. Rod. езоооовооооо re 100 ео 97-1 
Hove El Lighting, Ord.. 1-13. O00 "t m 71-7% 
Indian Electric Supply and Traction Co., 6 per cent. Con- 
Deb. Stock, Кей. .......................... 100 106-103 
Isle of Wight Elec. Lt. and Pwr. Ый Dh. Stk. Red. 100 94-97 xd 
He ectric Power and Lig , per cent. Cum. 

e . RC унаса EE = 33/32-27/32 
Kensington & igh abridge Elec. Lt Ord., 1-21,000 . 5 a 84-94 
— and bridge and Notting Hill, 4 per 

cent. De aa к 1 ae ce cia 15 s 0 = 92.105 
Kidderminster Dist. Blec. and Traction, — - 
London Electric, Ordinary 1 о С Hà 

— per cont. Prei . 5 .. 88.80 
—4 cent. 1st Mortgage Debenture Stock, Red... 100 
Madras Electric Supply Corporation, 5 per cent. Construc- 
tion Deb. 8 17 10 (Prov. Certa.), all paid ........ — 934-274 
Metropolitan ,001-300,900 .. ............... 5. 2 67 
— — 4 per cent. t Mortgage Debenture 8tock.... 100 .. 106-110 
— — 4 per cent. Cum. Prei ͥ 5 — 89058 
——— $) per cent. Mortgage Debenture, Red........... 100 — 83. 
Merican Electric Light Co., 5 5 рег cent. lat Mort. Gold Bds., 

1955, C 1-1,000 (3100), D 1-8,000 (3500), M 1-4,400 (31,000) — T p.c 

Mexican Light and Power Co., Capital Stock.............. 100 -49 
— 5. рег cent. lst Mort. Gold Bonds, Bed., 1-4,000 

(#500), 4,001-14,000 (81,000) ............................ — . 824-844 
Midland c Power Dis. ч p.c. lat Mort, Deb... .. — .. eg 
Newcastle-apon- ‘Tyne Шы Шесігіс upply, Ordinary, 1-57 ‚009 о E 1 71 

666665555 „„ „„ „ оо ee 4- 
— do., 16,001- 87 800 (issued at £2 prem., 16s. paid) 2 3 
— cent. Pref., // ͤ сехи B. ui 6 
—— do, Des, 500 (issued at 10s. prem , м. paid) 2 13-21 
Notting НШ RI c Lighting .......................... 10 1215 
— — 4 per cent. First Mort. Debs. Nos. -500 (Reg.) 100 f6 99 
Oxford Blectric, Ordinary, 1-96 and 40-14,310 ............ 5 6i 6i 
— $ cent. Debenture Stock .................... H^ 96 98 
River Piate Electricity Co., Ord., 1-119,687 & 120, 501-120,507 1 4-2 
— — per cent. Non-Cum. Pret., 1-100,000 ............ 1 4-1 
— 4 per cent. Debenture stock, Ked „F 100 97-100 
Roserio Kiectric Co., 6 per cent. Cum Pref., 1-20,000 ...... 5 5-55 
— — 6 per cent. Cum. 20d Pref., 1-15,000 .............. 4 4.45 
pore, Mise n Company of мо ot Montreal, t" per cent. First Tm 

— Power Oa, „ rd Ооба lst Mt. Bds, — .. 98 100 pe 

d Markete Electric Suppiy, Ord sairis 5 . 14-2: 

cent, Debenture Stock .................... 100 2 23 77 

Soath L / EAN bD a 21 23 
South Metropolitan Electric ic Light and Poser Ord. ...... 122 & 1 
— 1 рег cent. Cum. Pref 695659 2 q „66 6 „ 6 „ TI 1 as oti 
——— 4 per cent. lst 1st Mort, De 33% er Ra ad Ег — 100-1 
St. James's and Pall Mall, Ordibary] 101-20,080 . 8 — 74 84 
—— 7 per cent, Рге!................................. 5 — 6) m 

— per cent. Deb, .............................. 100 .. 2. 

Urban Electric Supply Co. Orainary, 8-30-00 6 a 14-2} 
Murs per ою ve Preference, 50,001-80,000 4 BIS $10 


— — Permanent 6 pet oent. Debenture Stock, 1888.. 


Auckland Elec. ways Ord 1-20 000 Mor. Deb. Stk., Red. . 100 
Tram 6e ноосоо 10 
— нн» 5 рет cent. at Cum. Pref. qi Det, 1-10,000 66 66 „ „ „ 0 10 
—— per cent. Deb., Red., 1-50 .................... 100 
——— per cont, Bed. Deb. stock .. 100 
Bath Blec. ways, Ld., Pref. Ord. 8hs., 75,001-150,606.. 1 
——— 5 per cent. Cum. Pref. Shares, 1-59, РРА 1 
and Midland Trams., 4, p c. lat Db. Stk., Red. 100 
Blackpool and Fleetwood Tramroad .................. 10 
Bombay Elec. Supply & Trams. Co., 6 per cent. Cum. Pref. 8 
——— 41 per cent. Deb. Stock, Red. .................. 100 
Brisbane say lavol. Ord., 1-75,000 ................ b 
——— 5 per cont. Cum. Pret., Nos. 1-75,000 E 
per coent. Deb. Stk., Red., Prov. Certs. all pd.. D 
Beitiah ( umbia Electric Railway Co., Ord. Def. ........ 
— —- 5 per cent. Cum. tual Pref. Stock.......... 
——— 4, per cent. lst Mt. Debs., Nos. 1-6,250, of £40each 40 
——— 4, per cent. Vancouver Power Deb. .............. 
British Ord. 1-300,000 & 60,001-90,000 .. 10 
— 6 per cent. Om. Pf., 30,001-60,000 ................ 10 
—— 5 per cent. Perpetual bebenture Stock — ........ 100 
——— 44 per cent. Deb. Stock ...................... 100 
Багд А 6 t. Cm. Pt 1-40,000 оооооооесоо оо eee e. $ 
— " 6 per oen А e 85 
—— 7 B^ 6 per cent. Cm. РІ, -27,500........ ME 
—— $ per cen tock, Red. ............. occa as 100 
— Prov. Cert., all 2 %%% % ——— „ оо е2 100 


——— per cent. Deb. Bonds, Red., 1-2,275 ............ 
Buenos Ayres Lacroze Trams. Co., dtg. 5 per cent. lst Mort. i 


Deb. Stock, Red. .................................... 00 
Calcutta Tramw Ahr y сда 8 
— 105,001-157,610.................................. б 
— cent. lst Deb. Stock, Red. ................ 100 
Cape Tramways, Nos. 1-800000 .................. 1 
per dent. Ist Mortgage Deb. 1 3000 (1917) 1.7777 108 
— Per cent. + "X (40417 wc cece 
City of Buenos Ayres Trams. Co. (1904). 1-248,000.......... 5 
— 9 per cent. Deb. Stock, r 100 


» 9 per cent, lst 


as 0 68 08 ce оз 9.0 оз GO ne 


Amount 


516 
"E 7116-7 Ыы 
133-12 
104-107 


€ 
Е 


68,.10110:000:02:02010190 1010-57: 
a 
(ем 


100-105 


Name. . Last price. 
£ £ 
Cork Electric Tramway and Lighting Co., Ordinary . 10 w 144-15 
Aper cent Oum. Pral. JJ ͤ œ » 10 — 1.104 
—— 4 cent. Debentures ..... 100 u 99-1 
Dubiin "t ted Tram тауа (190), ота Ord, Nos 1-60, 1000 ..... © 10 — 14,54 
— ò per cent. Pret. mm 10 . 1514 
5, per cent. Mort. Debs., 1.5000 e 100 94-96 
Hastings and Dist Elec. Tram. Co., 44 Шо Deb. Stk., Кей. 100 98-101 
Havana Шесігіс Railway Consolidated yin d per cent. 
50-year Coupon Bonds of 1962, 1-6,95 .. os c 81,000. 85.90 
регіа! Tramways, Отдіпагу............................ all 18-19 
6 per cent. Cum. Pr 696695 „„ „ ооосоосеоооо о оооое all ^ 14-14 
— 4 cent. Deb. Stock ................. . . 100 108-11 
Isle of Thanet Electric Tramw and Lighting, 5 per с. 
Nos. 30,001-60,000 ee 5 „ 13 
4 per cent. lst Mt. Db. Stock, Red. 100 . 6875 
Kalgoorlie Electric Tramways, 1- 250,000 C 1 . 832-5/32 
——— 5 per cent. A" De stook... и 100 91- 
— 6 рег cent. B" рео. 80сК...................... 100 80-84 
Kidderminster and District Lighting and Traction, Pref... 5 ~ 8-84 
Lancasnire United Tramways Limited, 5 per cent. Prior 
Lien Deb. Stock, Zed. 0220 0 ооовоозооовпоооосоеооосео г (EE EEEE] 0 a 96-98 
— 500 2ad Mort. Deb Stock ео 2 6 6 %%% „ W TIT — ее -—À 
sion Eine Tramways Lied, Ot, L Satter ‚= = — 
Lisbon Eleotric Tramways Limited, Ord. Жс -594,188.. 1 ..156-17/16 
— — 6 per cent. Cum. Pref., Nos. 1-425,555 .......... 1 _11/16-1 3/16 
—— 5 per cent. Mort. Deb., 1-5,00) Ру ын „ 100 ..  9&10 
London United ) 5 per cent. Cum. Pret ананна 10 4 85 
4 per cent, 1st Mt. Db. Stock, Red. .............. 100 .. t4 89 
Madras Elec. Trams. (1904), 5 рег cent. Deb. Stk., Rd. 100 .. 98-101 
Manila Elec. R В. and Lghtg. Corp, 5 о c. lat Lien and Coll. 
Tr. Sinkg. Fund Gold Bonds of 1953, Red., 1-4 635 .... $l, 93-95 
Manx Elec. Kailway Co., 54 p.c. Cum. Pref., 301- 21, 615 and 
hh; ³o Aim ð eor e sees 9... 4 
— 44 рего cent. let Mort E Dan, Stock, Red. .......... 97-1 
Metropolitan Hlec. Trams., 1,000, E 514,016 . 1 ш 1163/6 
——C 5 per cent. Cum. Bret r 000.000. 3 — 27, 2.81.52 
— 44 per cent. рш. ue *0*«00900020900€9 a 96.59 
Mexico Trams. Co., Gen. Cons, 136 yh 50-year 5 per cent. 
Gold Bonds ‚ ͤ— ñ 3333333336666 6„637«ßi:d 0 = 83-85 p.^ 
Milwaukee Electric Rail and Light, Бл; cent. 30-yr Cons. 
Mort. Bonds, F 3 $1,000 — 103-106 
Montreal Street Rail, 44 per cent. deis Deb., 601-2,000 
NE). eoésecsesevtstaxcseTéssierrdcvdstdsawue lavat onus = 102-104 
New General Traction, 6 per cent. Cum. Pref., 1-10,000 and i 0 
idham, Ashton, and Hyde Tramway, Ordinary .......... 10 .. 12 
—— § per cent. Cum. Pre... 10 .. 83 
Perth Dec. Tramways "ur wir nig tO ir 100 . -106 
Potteries Elec :;ric ПРЕСТЕ é — 6-6 xd 
5 per cent. Cum. Pref., 300,001-545,000...... iedo 1 z i 
——— 44 per cent. Debenture Stock . (EE T з 08080048 „% 100 ry 1014 
Provincial Tramways Co., Ordinary. 1- 24, . 10 3 
Е — 6 per cent, Cum. Pref., 11000. To icum Frei. 10 .. ЮЦ 
ale: way and Supply p.c. re 
goon JJ 8 5 51-5 
D per cent. let Mort. Deb. Stock, Red. .......... 100 97-1 
Sao Paulo Tramway. Light, and Power Со................. $100 125-134 
—— — 5 рег cent. lat Mort. Deb., Red. 1929, 1-11,000....9500 .. 95-97 p. o] 
South Metropolitan Electric Tramways and Lighting Co., 
6 рег, cent. Com. Pref., 19,571-169,570, Prov. Certs. .... 1 2932-1 1/32 
cent. Deb. Btock, Red. 1940 ................ 100 


3 District Electric Tramways, 5 p.c. lst Most. 


Debs, Red., 1- 1 
Yorkshire (West Riding) Elec. 1. 146,281 „Ord., 70, 001-110. 000 


——— 6 per cent. Cum. Pref., 1-46, 61ůů .. x 
—— 44 per cent. let Deb. Stock, M — 100 
Electric Railways.— 
— ot Pref. def ferred ә 9 06 ъё оо 64 64 OA 64 64 чыз A оо GD =p oes 
-— 4 p. c. Deb. Stock rein t Certa., ria. fully F paid) 100 = 105-106 
City and үп London, Conso a 660er 100 eee 41-43 
 — 4 per cent. 5 Stock 2 % %%% % eee 100 102-105 xd 
——— 5 per cent. Pref. Stock 91 9662 2 6 6 %%% „% %% ое е ese 100 oan 119-122 
— —— ГІ] 99 97 2 6 6 % % % % %% %% %% „% „% „6 „ ое eee 100 wo 115-118 
Liver: 10 head, 5 Ру espe . е eee 2 es 10.105 
verpoo verbe per cent. | rr А өө 
Ordinary, 1.50,000 . 10 . 19 
— — per cent. Mortgage Debentures, Red., 1- 1, 700. — € e 
Underground Еіесігіс Railways 9 London ‚5 per cent, 
Profit-Sharing Secured Notes . ооов оз осоо оосооовоосеевдв — coo 76-79 
Telegraphs and Telephones.— 
Amazon Telegraph Co., 1-25,000 .......................... 10: a 3-34} 
per cent. Debs., Red., within 1-1,069 ............ 100 .. 88-91 
American Telephone and Telegraph Collat. Trust 4 per 
cent. Bonds, 1-28,000 and 53,001-78,000 ............... $1.0C0 .. 92-91 
Anglo-American Telegraph Co.. Ordinary chain d xa DE Xd d 100 614-645 
6 percent Preferred Ordinary Ald datu cere pd 100 ... 1063-1073 
Ang) Portugues Telephone бо, 5 iM DIR v. e e 
o- Por ese Tele e per cent, t ort в 
ge ⁵ 03a avus аа ане wscestasseuecante 100 .. 59-101 
сын Telephone Co., 1-44,00)... 5 „ 68-75 
Commercial Cable Co., ster. 500-year 4 р. с. Deb zt, ‘Red. 100 ... 93-95 
Cuba sca pe Telegraph Co., Ordinary, 1-16, 00 10... 8-84 xd 
r cent. Preference, 1-0:009 аас аен 10 . 16-17 xd 
Direct 8р Telegraph On., Ordipary — Á — IEEE % 54-54 
—— 10 per vent. Cum Preference .. —Ó— € 5. 98.10 
—— — 44 per cent. Debs., 06 50 96-101 
Direct West India Cable Co., 4 per "cent. ` Debs., Reg. 
within 1-1,200, Red. . 100 .. 100-108 
Eastern and Mouth African, 4) рег cent. Mort. "Debe, ‘within 
1 3,000, 19°9.. . 100 98-101 
—— -— 4 per cent. Reg. “Mort. Debe. (Mauritius Subsidy), 
rr ðW-»AA ð ĩ «заннан 25 ... 98100 xd 
Eastern Extension, "Australasia ‘and ‘China, 1 “300 0007. 10 .. 13 105 
—— — 4 per cent Mort. Deb. Stock, Perp. .. ... 100 .. 10541 
Eastern Telegraph Co., Ordinary Stock ................. 100 ... 139-144 
——— 44 per cent. Preference Stock . eee 100 „ 89-91 
——— per cent. Mortgage Debenture &tock. о А 100 „. 1044-1064 xd 
Great Northern Telegrapn Co. (of Copenhagen) ............... 10 
Halifax and Bermudas Cable vos 4 Pet. cent. d M бя 
Debe., within 1-1,200, Red.... — . 109 ... 99.101 
Indo-Kuropean Telegraph Co. . ee eee awe 
Marconi's 356 120 36, Telegraph Co, 1 256, 127 9965 2 060 9 2 ee 1 eee d 
060500000050 0006 00009009009009***.*»00000 509-0009 00990 1 eee - 
Monte Video Telephone Co., Ordinary. 1-72,680.................. 1 1816-1 m xd 
per cent. Preference, 1-86,492 ....................... 1 6-1 xd 
Oriental Telephone and Electric Сошюрапу................ 1] 57164 7/16 xd 
— cent, Cum. Pref. . 1 14-34 xd i, 
Pacific and European TeL, 4 p.c. Guar. Debs., Red., 1-1,000 100 P... 99-98 
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Name. 
paid, Last price Name. Last 
жопы! Геро, Preferred. .............. 100 1 110 Telephone Oo. paid. price. 
—— — реќесге 1 Wr . Z A ` elephone Оо. of Egypt, 
— 6 per cent. Cum. First Pret. І еооооеооооооо оо ое ET. as 1044-106, West African Telegraph рег cent. Deb. Btock, Red. TA 100 coe 99-102 
— b per ceat. Cum. Second Pret. eorececorcesecense ce eo lis 124 W est Coast of America, 135.000 aud 53 001.53 csavo oroo 995 22225 lu eee 10-104 
б рег cent. Non. Cam. Third Pret. оо оо оосо ов оо ое 10 е 180-12 — Â p. o Debe., 1-1 500. us b W * 008............... 24 as 3188 
— a 34 por cent. Ded. Stock Red © e8 „ „ „66 2 cove 6 . 5 5/.6 § 9,15 Weat india and Panama Telegraph 35 OR Telegrapb... 100 ese 99-1 
JJV 100 e 105 6 per cent. Cum la. Preference. rdluary.. — 10 . 9/61/16 
сове ани Bate Fle Gap Ordinary аабб B т. RM | I $ por cout Dabs loo 1 B00 we аит Ша. 
ä 5 vor Sent Debentare Stock, Red. „ 1 5 ` TT W. Stern sebr Co., 1-207 de QUU estere ecco" „% %%% „ „ „0 0 soo 10198 
Ми ds -—— — 4 per cout. veventure tock, Keg... osos 100 .. 102109 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Line. 


Aberdeen Corporation ......... 
aye богрогаМоп............... 


p uper Street su! Waterloo Ry. 
B'ekenhead 0 »eporation ....... 


Rirmlogham О »tporation ...... 


B'»oeburn Corporation 


Blackpool Corporation .. . . 
B lack Dool-Flestwood Trams.... 


851ton Corporation . 


Bournemouth О »rporation ..... 


3radford Corporation .... 
Beighton Coeporation .. 


Belstol Tramway Company. ·. 
Baroley Corporation (( •: 


Birton Corporation 


Cardiff Cor poratloo ·· ·. -- +. 


Caelisio Tramways Company ... 
Central Loadoa Ratlway.......- 


Olty aud 3oath London Ballway. 
Colchester Corporation -------- 


Cork B. T. and L. Company ... 
Darwen Согоогайоп.....--. 


Dover Corporation... ...-. ... |Aprll2 
Dablin and Lacan Bleoctric Ву... 


Dablin C. T. 


Oundee City Ttam ways 
Gast Him Cocporation....-+---: 


Slasgow О orporation......-+-+:: 


. G. N., pleca Ully. an! Brombtou. „ 


A lonce ter Ode bOrat ton 


Haltfax Cocooration ........ 


Haddersfield Corporation ...... 


allOorprration ......... 


itord Cor por ation 


Ilkeston Corporation 
Kirkcaldy 5 »rporation .. ........ 


Laucashire United Tramways .. 


April27 


Leeds Corporation 
Leicester Corporation 


Liverpool Corporation 


Liverpool Overhead Bailway... 


London County Council 


Lowestoft Corporation ..... iss 


Maidstone Corporation 
Manchester Corporation 


Metropolitan District Railway . 


Metropolitan Railway 
Nelsou Corporation 


Rotherham Corporation 


Salford Corporation ...... 
Scarhorough Tramways 


B»athamptoun Corporation 


Anathend-on-Sea Corporation... 


Stookport Corporation .... 
Sandaeland Corporation 


gen dan Sorpnration ........-- 


Torquay Teamways 
Wauasey 0.D.0 
Warrington 


West Ham Ootporation ........ 


W'elyerhampton Corporation 


JJ ³¹1w ыы S oe ES RN 
t Aud 9! Allee of intericolag wrack 


Ы Including steam traics 


695959992 оо 


May 
April27 


Newcastle-on-Tyae Corporation.. 


Newport (Mod.) Corporation. 
Oldham Corporation 


Ports mouth Corporation 
Roading Corporation 


Roch ele Corporation .......... 


Co. .... 
Sheffield Corporation .......... 


D э „% % h e 
Corporation ....... 


om ee 


Traffic &eturnator 


woek. 


Batting 1907. | 1906 | Week. 


-| May 


May 


ооооое April 
2 „ „„ оо May 


May 


21 
5 
4 
$ 
5 


4 
0 
4 
1 
2 
4 
5 
1 


> > P „ә D d» pt awn on 0 pa 


— 


aay 


5 


a 280 oe 


NOS 


T» IN TO 


9.912 
951 


1,385 
153 
133 
761 


2,178 
117 


Miles о? 


1 
исем» da single track Accounts for past year. 
sores" open. 
Current maces 
1907. | 1906 | un Total | Passengers | Oar 
year. ding |еесеірќа| carried. ru 1 
var „ al + е5 8 | d 
ә 4% 16 May 51| 64 t 
E IT ath y 071 | 15,680,851 | 1,579 . . 
2 8 „ 15 14,828 | 5,516,580 38.845 1^ $n 
КЬ td + 669,| — - = 
— $H | 4555] 2355) {eroh 51 55,085 | 11,145,631 | 1,509,905 | 21-18 
— 2 n | 54] = 51 
872 |+ 8) i 17,133 | 4,709,798 | 266,526 | · 
+ 433 a4 »» 36| 48,875 | 8,661,720 26.568 1-36 
45 T r p 862 | ат) „зу — = 
„ ! | 16] 164] бео. 31 $1,846 | 2,586,677 878. % |328 
1957 — 317 42] 2 z 
І Н уу Be 8 | Maroh 51 95,766 | 20,205,196 . 
к Й S bs ата] ча “SP 136.878 10.888 488 f. 12.638 |138 
; - 9 
e mua a ASI pA Si „.  1|480,085 | 47,108,000 | 5,053,392 |1:172 
bn ES 1| 50,559 | 11,521,160 |1.152,828 |106 
, = 314 14] D 
M c E) c 50. 310289, 789 | 16,818,372 - 
и 5 40 | 4) | Marchs1| 57,992 | 11,082,704 1.197.774 1°31 
li- - 16| 8 ` 
* E. E „  1|17,950| 5,878,269 | 454,08 
" s 3200 4 45 , 112,209 | 24,134,363 2.770.049 rig 
612 u Сиа | $9| 85) Ово. 349.288 | 2,935002 | 569,750 | — 
,. 81347,5688 | 14,875,547 | 1,281,214 |1: 
2%) iae + 87 64 64 8l 
= 99 pm — = — 
«we " 8 | 8 | масњ 10,583 | 2,457,553 | 320,78 -97 
au — 154 | 15 
as; ＋ 27 а a 44,895 | 5,814,376 | 882,956 1:0 
187 T *|- 15| | 4 | " и 
+ 47 17 i 31) 11,850 | 2,853 
welt atl тшш! % 3 оюн | Mager | CERE 
ls S uon 4| 8 . 51/267,489 | 50,050,949 | 7,077,577 | 1-28 
T 22 22 м 
Tol? D av 15| 50,15% | 13,086,3 . 
к бе йе 14 | M | Warch$1] 36,652 516891658 EU 64 
15915 | +1, 9574) 19, | 79 
an |+ 8 — 105| 16 » | May31/756,480 198.767.519 |17,945,595 | — 
E - - E 15 | Магоһ51| 15,466 | 5, 02, 7 805.885 90 
iss 4-1 421 37 „ 31 74,019 | 7,849,642 | 1,540, = 
nua Hose И и 55 | 35 „ 51 59,958 | 12,838,150 1.686.360 12 
; 2 20 
1! = = " cP 31 112,651 | «7,108,921 | 3,910,698 |1 
103 |+ 1@+ D| 9| 9 = 
ү li 74| 14] May 15| 11,586 | 5,626 Y 75 
' 852 А 
" + 20 „ 2% sa| ze É ; 419,800 | -757 
зто Tti | a94 8% Maroh 25298,2953 | 64,223,666 | 7,191,038 | 1-10 
ni PX AC Deo. 51| 26,011 | 12,039,252 | 1,229,507 
+ 14 1 104 ‚ 51 
831 + 1691 665| 665| June 30 ric 11.171.855 11.028.278 = 
21,29) +4 260| +1),512 | 9g 98 Е ' 
6 | 6 | верь. 50| 14,511 | 5,128,867 | 369,435 |108 
= g - 2 2 
17,225 1.3 + 5,50! Meroh$l| 4,740 | 850,121 | 11 : 
snp |= M ЕЕЕ e| ane | a 
— + кт — -— — — 
3.765 | t @4|+ 17) E E. „ 31] 6,159 | 1,932,047 | 206.558 82 
б lett „ 51[197,849 | 45,069,95 | 4,586,158 | 1°07 
x 2 » ы: 154 | ^ 51 30,356 | 7,252,535 | 183435 | = 
X NR к „ 25 65.555 | 12,466,245 | 1,504, 1-16 
‚515 — 3| 98 
F 384 . SU 95,708 | 19,685,829 | 197,99 |117 
= = — 21 21 29 , 51 14,881 " 
= = — i i 2,857,110 | 586,547 
5 94| 34| ,, 51 23,558 | 5,261,472 | 693,054 1:07 
70% 
=|" = E 7 p s» Sigel | 39,818,660 | 4,884,600 |128 
TE SE o. Sst |  .. 5 279.868 | 65,952,985 | 6,969 899 | -905 
„ 31 49.365 | 9,904,771 | 1,108,369 | 1-27 
220 — 1%|- 33) 9 9 51 
on ee : 25 25 * 31 39,550 | 6,766,031 | 1,027,783 | = 
г» |+ а _ 78) 3 ап ,, з 64,858 | 16,364,465 | 1,695,685 | 1-004 
X $- » 340 | s 81 4.887 | 1,815,757 | 108.751 |087 
71 |+ 6) | 4- 68 1135 1 25 m s ey x; 
E Е = g 1 „ S 38,768 | 7.418.881 | 778851 |130 
jos NEA „ 31 17,057 | 4,418, 128 = 
| + . 
eT ae ЭЭ p 137 „ 3| — |1575,43 | 1,987,166 | — 
„ 31 41,905 | 8,847,066 | 950,538 
«Tesla mile, Pee mile of single track, AHali-years figures, К Double rack 
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current fluctuates suddenly, and when this becomes steady 
the inductive effect is zero, the reactive coil then being 
equivalent to an ohmic resistance. 

It would be interesting to know on what type of instru- 
ment the peak of over 200 amperes was observed, as, unless 
this instrument was very dead-beat, the peak would only 
be а virtual one—that is, although the swing of the 
instrument needle may record 200 amperes, the actual 
current would be much less than this. owever, if the 
observation were made on ап instrument similar to the 


yo fe 
aPC ИШИНЕ 


0 о: 2 3 04 os o6 оу 
Fre. 1 - Curve of Current Growth in an Inductive Circuit. 


Weston portable type, the indications may be taken as 
fairly correct, since this type of instrument is very dead- 
beat. 

In designing a reactance for a direct-current circuit it is 
most important that the magnetic circuit be not entirely 
closed—that is, there must be an air-gap in the magnetic 
pa'h, otherwise the inductive effect will not be of any great 
magnitude. This arrangement is, of course, quite the 
converse of that adopted in reactance coils for alternating- 


Masnerisane Force t4 


Fic, 2.—'' Il ysteresis Loop.” 


current circuits, where a closed magnetic circuit is generally 
used. The explanation can be set forth with advantage by 
referring to the “ hysteresis loop” of the magnetisation of 
laminated iron, an example being shown in Fig. 2. We 
will consider first a closed magnetic circuit with direct 
current. Assuming the core is not magnetised, then on 
establishing a current, the steady value of which is 
represented by O C (Fig. 2), the curve of magnetisation is 
O A B. When the current is switched off, the magnetisation 
of the core follows curve B D, leaving the core magnetised to 
the extent of O D. On re-establishing the current, the 


6114 


magnetisation curve is now D E B. Now, the inductive effect 
of a reactive coil depends on the rute of change of magnetic 
induction in the iron core. It is obvious that this is very 
small in the second case and relatively large in the first case 
considered. If, now, an air-gap be cut in the magnetic 
circnit, the residual magnetism is reduced to a very 
small amount, and tho curve of magnetisation for the 
re-establishment of the current will now be approximately 
the same as О А B, which is the curve of magnetisation 
starting with no initial magnetism. With an alternating 
current the magnetism is continually reversed and follows 
the complete loop, so that an air-gap is, in this case, not 
necessary. | 

А convenient form for the reactive coil would be that 
shown in Figs. 5 and 34, the former showing a square form 


Fic. 3. 


of coil and the latter а cylindrical coil. "The core should, 
of course, be built up of laminated sheet iron, во that the 
residual magnetism left in the core may be as small as 
possible, and also that a minimum magnetic resistance may 
be offered to а change in flux. With a solid core, not only 
would a relatively large amount of residual magnetism be 
retained by the core, but the latter would impede any 
sudden changes of the flux due to eddy currents being 
induced by this flux in the solid core. 

Let І be the mean length of the magnetic circuit of the 
core including the air-gap; 9 l the length of tho small 
air-gap ; s the cross-section of the iron core; N the number 


of turns in the coil. If the coil be excited by a current, 
C, then the magnetic flux set up in the core will be : 


Flux = Magnetomotive force 4 МС 4 NCA= 
magnetic resistance 1- à 1,81 lx 6l (p--1) 


ps s 
in C.G.S. unite, where » is the permeability of the iron 
core at а magnetising current corresponding to С; the 
permeability of the air-gap is, of course, unity. Since 


х flux the inductance of the reactive coil 


| v 
inductance C 
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will be . . NE (in C. G. S. units), which in the practical 
1+1. — 1) 
2 
system of units will equal „„ 10 henry. The 
1715101) 
inductance is, therefore, not a constant, but depends upon 
the degree of magnetisation of the core. 

In берш a reactance coil a value, say jin. is 
assumed for ôl, and also a preliminary value for N, the 
number of turns. The conductor will, of course, have to 
carry the normal current continuously (unless arrangements 
be made for short-circuiting the coil after switching in), 
and the dimension of the coil may, therefore, be approxi- 
mately set out, thereby determining l. The cross-section, 
s, is then determined (assuming a value for 4) in order to 
give the required inductance. If various values are taken 
for N, and the other constants calculated out, the most 
economical dimensions of the reactive coil can be easily 
settled upon. The permeability, , may be taken from 
curves for laminated iron, and if the core be not too highly 
saturated at normal current, it would be convenient to 
take an average value for » corresponding to the average 
current during switching in. The permeability, и, is, of 


Flux density 
course = — — — ———— = 
magnetising force 
Total flux 
cross-section x ampere-turns per unit of length x 4 т 
: _ Total flux 
S * q X ы 


The cost of such а coil сап be readily estimated when the 
weights and dimensions of the iron and copper portions 
have been determined. REAC TAN CE. 


Answer to No. 961 (awarded 55.). — The apparently 
peculiar effect noted in the above question is due, 
undoubtedly, to the possession by the circuit of a fair 
amount of electrostatic capacity. On first thoughts it would 
be said that the best plan to annul the influence of the 
latter is to provide an amount of reactance equal in magni- 
tude to the capacity. The exact amount of capacity could 
be obtained by means of a “vector diagram,” since the 
n resistance and the :nzfiul impedance are both 

nown, or could be directly calculated ; hence the amount 
of reactance required could be obtained. The determina- 
tion of the value of the inductance or coefficient of self-induc- 
lion is, however, another matter altogether, as the corfficient 


reactance 


equals , Where ~ =the frequency, and is unknown; 


T ~ 

hence the value of the coefficient cannot be determined. 

Experiments with various sizes of choking ог reactive 
coils could, as one way out of the difficulty, be made until 
the right coil had been secured for the purpose ; but, at 
its best, this is only a tedious, tentative, costly, and very 
unsatisfactory way of solving the problem, the amount of 
trouble experienced being altogether out of proportion 
when compared with the benefit to be derived from the use 
of a coil. A much better plan than this would be to 
introduce a purely non-inductive resistance—that is, one 
wound back upon itself, so as to preclude the existence of 
any inductive effect in the resistance—of, say, five ohms in 
the circuit. This, on the immediate closing of the circuit, 
would not allow the current therein to rise above 
100 amperes, though if it were not taken out of the 
circuit immediately after the closing the value of the current 
would fall to 50 amperes. To prevent this latter occurrence, 
the resistance should be so arranged that it can either be 
short-circuited or be cut out of circuit with no lapse of 
time after the closing of the main switch. The auxiliary 
short-circuiting or cutting-out switch could be connected 
mechanically to the main switch, so as to be operative just 
after the latter.—TECHNE. 


Answer to No. 961 (awarded 7s. Gd.).—I assume the 
circuit mentioned is either an arc circuit or one in which 
a large amount of induction takes place. The position is 
this: on switching on, the circuit has a resistance of 
2:5 ohms, which rises to five ohms normally. Hence, if we 


insert a variable resistance of 2:5 ohms in this circuit, this 
would have the desired effect. I should certainly not 
recommend a coil to deal with such large currents, but an 
ordinary resistance of the iron strip type, or graphite and 
iron plates alternately placed together. This resistance 
could be fitted with a switch, which could be worked by 
hand or automatically as desired, but I should think under 
the present circumstances that hand-operated would do 
very well, since the rise in current is only when switching 
on. The switch could be arranged so that `5 of an ohm 
was cut out at a time, as the resistance of the outside 
load gradually increased till the maximum of five ohms was 
reached. 

The cost of the resistance I am about to describe is 
approximately £8 to £10. Of course, the fact that large 
currents are being dealt with increases the cost, since more 
material and of a heavy type has to be used. This price 
is if made by a manufacturer ; if you make it yourself, it 
might be reduced considerably. А = sheets of iron jin 
thick, between which is filled in graphite, the whole of 
which is surrounded by an asbestos lining, which keeps 
the graphite in place and keeps the iron plates apart alsc. 
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T = terminals connected to switch contacts; D, switch arm, 
to which one of your circuit leads are led, the current 
passing through the graphite and iron plate to lead marked 
C, which, when the arm B is on, will then cut resistance 
entirely out of circuit. —W. F. S. 


Answer to No. 961 (awarded 5s.).—Judging by the 
description, and as tho querist signs himsclt “ Arc," I take 
it that the large rush of current is caused by the switching 
on of a large number of are lamps. The idea of inserting 
a reactive coil in the circuit to lessen this rush of current 
certainly seems to be a good one, but I should think that, 
if it were possible, it would be much better for“ Are“ to 
break up the load into several circuits, cach being controlled 
by a switeh, and so make it possible, by switching on 
one cireuit at а time, to make the small rush of current, 
which would occur as each circuit is switched on, 
much less than that already experienced. There is no 
definite data as to the number of turns such a coil should 
have under these circumstances, but, judging by tramway 
practice, such a coil would have about 18 turus. I would 
suggest that, if “ Arc” still thinks of carrying out his idea, 
he should make an experimental coil by winding a 
length of cable on a long block of wood, and then place it 
in circuit and ascertain if it effects апу improvement. He 
might even experiment with a coil having an iron сое 
should the air core prove ineffectual. If either of these 
ways answers, the next thing to do is to design a coil of 
the ascertained number of turns, making it of as little 
resistance as possible to keep ohmic drop and the luss as 
small.—F. H. CLARK. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
ah one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that. the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 

QUESTIONS. 


971. А single-commutator direct-current dynamo, output 100 kw., 
460 volts, is provided with slip-rings, which are connected to 
equidistant points in the armature winding. The slip-rings are 
connected to a static balancer or choking coil, which is connected 
to the middle wire of a three-wire system, giving 230 volts on 
either side. This dynamo supplies energy to the three-wire 
system, and the static balancer deals with the out-of-balance 
currents, Give a sketch of the arrangement, and explain b 
diagrams how the out-of-balance currents are distributed throug 
the armature when each side of the system is unequally loaded, 
when the balancer is (v) three-phase, star connected; (b) two- 
phase. — T. T. 

972. The lubricant gauge of a Willans engine, when the engine is not 
running. indicates the proper level of lubricant in crank chamber. 
When the engine is running, however, the gauge becomes almost 
empty of lubricant, rendering it difficult to correctly ascertain 
level of same. If, however, the ventilation plug by the exhaust 
flange be taken out, the gauge indicates the level of the lubricant 
conectly. State cause of the above, and give remedy.— 
COMPOUND, 

ANSWERS. 


Question No, 9652, -The advent of the new highly efficient metal- 
filament lamps has raised the question whether or not it is a 
sound policy for electric supply companies to encourage the 
connection of these lamps to their mains on account of their low 
energy consumption. Discuss fully the pros and cons of this 
policy, апа express an opinion as to which is the better attitude 
tor the supply companies to assume. 


Answer to No. 962 (awarded 10s. ).—' This is a pertinent 
question, and is not one to be decided without some con- 
sideration, as might as first appear to be the case. Having 
recently looked into the question as affecting а town 
electricity supply undertaking, the writer offers the following 
remarks. 

Kelialility.—It is needless to say that nothing except 
that which is thoroughly reliable should be advocated. 
The trusting public are, to use a common phrase, “ once 
bitten twice shy,” and to experiment with new lamps, or 
anything else, at the consumer's cost and inconvenience 
ultimately reacts with double force on the supply authority. 
How far, then, can metallicfilament lamps be called 
reliable? At least one lamp has proved itself to be so, 
but it would be wise in every case before an engineer 
adopts a given attitude towards any lamp to thoroughly 
test a batch of them on his own supply mains, under 
working conditions. In this connection the author before 
giving a definite answer to the question as to whether 
tantalum lamps should replace carbon-filament lamps for 
street-lighting made a series of tests, and was then able to 
reply in the affirmative, having a record and actual figures 
to support this decision. With reference to tantalum 
lamps, it may not be generaly known that a broken 
filament can be made good by holding the lamp in a 
horizontal position and tapping gently, so that the broken 
ends come into contact and fuse together, current being 
supplied to the lamp during the operation. 

Eronomy.—Given reliable lamps there is no question as 
to their economy, even at their present high price ; it is, 
therefore, to a consumer's advantage, in many cases, to 
adopt them. Ultimately that which is to a consumer's 


advantage is also to the advantage of a supply authority. 
We have only to look round to see many cases of the law 
that cheaper production involves an increased demand 
which is beneficial to both producer and consumer. "What 
would bave become of gas lighting had gas companies 
refused to support the incandescent mantle, the 
economy of which checked the tide which was rapidly 
sweeping gas lighting away ! Whether this tide will be 
still checked after the advent of high-efficiency metallic- 
filament electric lamps remains to be seen. Suffice it to 
say that it is to these lamps that eupply companies must 
look to extend their field of operations, the basis of the 
whole matter, apart from considerations of convenience, 
health, etc., being economy. If the metallic-filament lam 
at its present high price is economical compared wi 
carbon-filament lamps, how much more so will this be the 
case when the former can be bought at the same price as 
the latter. 

Increased Illumination. — Just as cheaper production 
widens the field of use of any product, so it les enables 
the individual to have a greater personal consumption. 
The result of this applied to the new lamps is that an 
increased amount of illumination per consumer will follow 
their introduction. Whilst it can hardly be expected that 
the increased consumption of current due to this cause will 
equal the decrease due to the higher efficiency of the 
lamps, yet the individual increase 1 АВ the great increase 
due to the extended field of operation will ultimately 
result in a much greater demand for and consumption of 
current. 

Revenue.—From the foregoing it will be evident that the 
metallic-filament lamp will be a means of extending the use 
of electricity, and should, therefore, be welcomed by elec- 
trical engineers, but how far supply authorities should 
encourage the connection of these lamps to their mains 
depends on the circumstances of each case. Roughly, for 
this purpose we may divide the supply authorities under 
three headings—viz. : (1) undertakings in which the light- 
ing load is extending very rapidly, or there is a large 

wer and tramway load ; (2) undertakings with a limited 
ghting load, and belonging to private or limited com- 
panies ; and (2) undertakings with à limited lighting load, 
and belonging to the ratepayers. The opinion of the 
writer, as asked for in the question, is that each case should 
be considered by itself, but in order to classify under the 
foregoing three headings the following general statements 
are made, being dealt with in the order enumerated 
above : (1) These undertakings should encourage in 
eti way the connection of new metallic-filament lamps, 
as the slight temporary loss of consumption, if any, will 
soon be more than compensated for by the increasin 
demand ; also, the lighting load being only part of the to 
load, the possible reduction of consumption will not be 
greatly felt. (2) These undertakings, which usually have 
а limited management who can adopt any policy considered 
beneficial to the concern, should very carefully consider 
their individual cases, for it may be that it would be a 
sound policy to even suffer a temporary loss in order to 
more rapidly develop their undertaking and increase the 
revenue ; on the other hand, the possibility of rapid 
extension, even under the new conditions, might be so 
small that a rather conservative policy would be best. 
(3) The undertakings which belong to ratepayers ought 
to be governed on the principle that they should 
not be & charge on the rates; in applying this to 
the question of advocating, or otherwise, the new lamps, 
it will be evident that a radical change over from four 
watts per candle-power lamps to two watts per candle-power 
lamps might have а very serious result on the revenue, and 
though the works costs would be reduced due to generat- 
ing less current, yet this reduction would not equal the 
reduced revenue. In addition to this there are the capital 
charges, so that a strong advocacy of the new lamps might 
turn a paying concern into a losing one until such time 
that the total revenue increased to its normal figure. If 
all consumers went over to the new lamps, it might be 
possible to raise the price of current, but with the present 
high price of lamps an increase in the price of current 
would reduce or even cancel the advantage of the higher 
efficiency lamps. The conclusion to be drawn, then, is 
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that the managers of undertakings under tbis heading, 
whilst not opposing the new lamps, should carefully feel 
their way before recommending their adoption. 

Conclusion.—The foregoing opinions are based on the 
present heavy cost of the lamps ; when the price is reduced 
it might be possible to raise the price of current, and both 
undertaking and consumers would be the gainers. Only 
-one word of warning is necessary—let the attitude taken 
up be consistent, and whilst in some cases not specially 
advocating them, do not oppose the introduction of the 
lamps which are going to extend the field of electric light- 
ing. -E. T. W. 

Answer to No. 962 (awarded 7з. Gd. ). -The carbon 
incandescent lamp has, thus far, almost entirely held the 
field for the interior electric lighting of business and 
domestic premises. Although the desire bas been con— 
tinually expressed for a high-efficiency lamp, all efforts to 
improve the carbon lamps beyond a nominal efficiency of 
four watts per candle-power have apparently failed. I say 
nominal efficiency, because, in spite of obtaining lamps from 
the best makers and specifying a minimum efficiency of four 
watts per candle, the bulk of the lamps took 4 to 5:5, and 
in some cases 6 and 7 watts рег candle-power. There сап be 
no doubt that in the prodaction and supply of energy for 
publie and private use the fittest will survive, and, pro- 
viding reliability and convenience can be equally met, 
efficiency will largely determine fitness. It is not intended 
to discuss the merit of various metallic-filament lamps, but 
to take for granted a high-etticiency lamp which is reliable 
and satisfactory in use. ‘The result to the consumer can 
hardly be other than to his benefit, in spite of the greater 
cost of the lamps and the initial cost of alteration to existing 
installations to arrange the lamps two in series. 

With regard to the authority or company supplying 

energy, much will depend on existing conditions. А fully- 
grown undertaking in a town having no prospect of obtain- 
ing many more consumers has little or nothing to gain 
from the introduction of the high-efficiency lamp, inasmuch 
as it will bring about a reduced output, decreased receipts, 
and, with a falling load factor, an increased cost per unit. 
In a progressive undertaking the conditions would be some- 
what modified, and the reduction in the demand from 
existing consumers might enable others to be connected up 
without incurring any great capital expenditure in plant 
and mains, and a fully loaded station could possibly tide 
over another winter in this way. Against this it may be 
stated that there is necessarily an increase in the cost of 
distributors and services to supply the additional consumers 
with no compensating advantage, and, so far as the supplier 
is concerned, an inherent disadvantage is the necessity for 
a distribution system covering an enlarged area (and, there- 
fore, more costly to lay and maintain) in order to supply 
an equal amount of energy. 
. In contrast with the above, take a case where the area 
of supply is small, the demand very large and increasing, 
and facilities for extension limited. Here, particularly if 
the existing plant be fully loaded, metallic-filament lamps 
should prove a boon to company and consumers, enabling 
further connections to be made with comparatively little 
capital expenditure, and a higher price per umt to be 
maintained with equal satisfaction to the consumer. A 
vital point is the fact that, in almost every case, electricity 
has to compete with gas. Great eflorts have been and are 
being successfully made to increase the efliciency of gas 
lighting, and although with little hope of competing with 
electricity in safety, cleanliness, cflectiveness, and con- 
venience, still the quarterly bill has a powerful influence 
in deciding the average consumer, and an electric supply 
undertakiug has not a better asset than a thoroughly 
satisfied consumer made on the lines of “better light at 
less cost." Considered from this point of view, the high- 
efficiency lamp in one form or another has come to stay, 
and although its general use in places where it would he 
to the disadvantage of the supply authority may be 
deferred, it can only be for a time, and the inevitable 
must be faced. 

As to whether it is sound policy to encourage the connec- 
tion of these lamps at the present time, this depends, as con- 
ditions vary so much. In some towns with electric light at4d. 
to 5d. por Board of Trade unit and gas at 2s. to 2s. 6d. per 


1,000 cubic feet electric light consumers are quite content, 
and there would be nothing to gain directly. At other 
places gas may be 3s. to 3s. 6d. per 1,000 cubic feet and 
electricity 3d. to 4d., and yet dissatisfaction prevails. 
Much good may be accomplished by advising dissatisfied 
consumers to adopt a rearrangement of their lighting with, 
say, tantalum lamps, to bring about a reduction in the 
quarterlv accounts. It is, however, probable that the 
introduction of high-efficiency metallic-filament lamps will 
result in an improved standard of lighting rathev than а 
decreased consumption, and, in any case, the tendency is 
in this direction in several towns. 

The future success of electric lighting depends on the 
production of a satisfactory lamp which can be made in 
units as low as 8 c.p. and 16 c.p. maintaining nearly 
constant candle-power during a life of 800 to 1,000 hours. 
with an efficiency of, say, one to two watts per candle- 
power, burning singly up to 250 volts, and there does not 
appear to be any good reason for opposing the use of lamps 
approaching some such standard.—G. EvANs. 

Answer {о Мо. 962 (awarded 7s. 6d.).—Before entering 
into the particular case on which this question is based, it 
might be as well to generalise and consider how the cost 
of produetion of any commodity influences its sale. In all 
businesses—and in this connection it should be remembered 
that electricity supply is primarily a business—the making 
of a paying concern is the chief consideration, and if a 
study were made of business progress it would be found 
that the result aimed at is invariably cheapness of produc- 
tion and of cost to the consumer ; so in the case of elec- 
tricity supply, although economy of production and 
distribution has always been considered of the utmost 
importance, the same attention should be given to the 
reduction of the actual cost to the consumer. To mention 
one analogous case, the gas industry has not only main- 
tained its prosperity, but even, with the severe competition 
it has suffered from the rapid progress of electricity, it bas 
expanded considerably by the introduction of the Welsbach 
and other forms of improved light, solely from the fact of 
their economy over the now practically extinct batswing 
burner. It would appear from the foregoing remarks that 
there can be only one answer to the question given—viz., 
that the cheaper the light to the consumer the more 
prosperous will be the undertaking, and, therefore, supply 
companies should encourage the connection of the most 
economical lamps to their mains ; and I will now endeavour 
to give a few arguments in favour of this assumption. 

Let us then consider from the supply company's stand- 
point what are the disadvantages which may possibly 
occur from the introduction of a more economical lamp, 
and afterwards see how they will be more than counter- 
balanced by the advantages which should accrue. The 
first and foremost disadvantage would appear to be a 
reduction in the consumption which, for the same amount 
of light, might amount to as much as, say, 40 per cent. in 
large and 30 per cent. in small buildings, the difference 
being due to the fact that metallic - filament lamps 
are not at present (so far as the writer knows) 
made for a smaller candle-power than 14}, and, besides, 
the lamps have to be run two in series cn most supply 
mains, owing to the difficulty of making them for high 
voltages. 'To surmount the latter objection, auto-trans- 
formers might be installed in the case of alternating- 
current supplies in order to permit of the three-wire system 
being used, but the losses thus incurred would only be 
warranted with large installations. А second possible 
disadvantage might be the disuse of part of the supply 
company s plant, and, therefore, the lying idle of a portion 
of the capital spent on the power station and mains, and a 
third would quite possibly be the increased amount of 
oflice work for an equal turnover, owing to the larger 
number of consumers required for a given sale of unita. 
It will be noticed that all these disadvantages assume that 
consumers will only use the same amount of light, and that 
the consumption will be correspondingly less with the more 
economica] lamp. This, however, should not be the case, 
as consumers will probably use larger candle-powers so 
long as their accounts for current do not exceed those 
previously incurred. 

We now come to the advantages, and, perhaps, the most 


NOTES. 


Institution of Civil Engineers.—The fifteenth 
James Forrest. lecture will be delivered bv Dr. Francis 
Elgar, F R.S., on Tuesday evening, June 18, his subject 
being ~ Unsolved Problems in the Design and Propulsion 
of Ships." The fourth engineering conference will be held 
on June 19, 20, and 21, commencing each day at 10 a.m., 
and the annual conversazione on the evening of June 20 at 
the Royal Albert Hall. 

Royal Institution.—On Saturday, May 18, at three 
o clock, Mr. Arthur Bourchier will deliver the first of two 
lectures at the Royal Institution on “The Limits of the 
Dramatic Art," and on Thursday next (May 23), at three 
o clock, Prof. Sir James Dewar commences a course of three 
lectures on “Chemical Progress-Work of Berthelot, 
Mendeléeff, and Moissan." The Friday evening discourse 
on May 24 will be delivered by Prof. J. A. Fleming on 
* |tecent. Contributions to Electric-Wave Telegraphy,” and 
on May 31 by Mr. A. H. Savage Landor on “ Recent 
Journey across Africa.” 

Johannesburg Power Plant.— We regret to note 
that the troubles with the gas-engines at the Johannesburg 
electricity works still continue. Another leakage occurred 
on Monday, April 15, and was responsible for a partial 
cessation of the running of the tramways. A full account 
of the breakdown appears in the Rand newspapers, from one 
of which we extract the following: The state of affairs at 
the electric power station (Monday, April 15) was as bad as 
ever. Early in the day gas began to escape from the pump 
of one of the engines, and many of the workmen were 
‘gassed.’ In the afternoon the escape of gas was so bad 
that 32 men were carrled out unconscious, overcome by 
the fumes. One man was kept on duty the whole day 
bringing ‘gassed’ workmen round by pumping oxygen 
into them, and using the methods of respiration employed 
in cases of drowning.” At night the city was without 
trams and electric light. 

Imperial Cable Communication. — Among the 
questions of minor importance considered by the Colonial 
Conference was the following resolution submitted by Cape 
Colony : *(1) In the opinion of this conference the pro- 
vision of alternative routes of cable communication is 
desirable; but in deciding upon such routes the question of 
the strategic advantage should receive the fullest con- 
sideration. (2) That landing licences should not operate 
for a longer period than 20 years, and that when subsidies 
are agreed to be paid they should be arranged on the 
‘standard revenue’ principle—z.e., half the receipts after 
a fixed gross revenue has been earned to be utilised for 
the extinguishment of the subsidy, and, by agreement, for 
the reduction of rates.” This resolution was passed by the 
Conference—apparently without opposition, for the official 
reports of the Conference state no more than the bare fact 
that the resolution was passed. ‘The proposals of the 
Cape Government were, in effect, in strict accordance with 
the recommendations of the Inter-Departmental Committee 
on Cable Communications in 1901-2, and strikes at the idea 
of establishing all-British State-owned cables. 


Dundee Electricity Extensions.—[t is reported 
that the Dundee Harbour Board have adjusted their differ- 
ences with the Dundee Corporation over the question of 
the site which the latter wished to acquire from the 
Harbour Board for the erection of the new Dundee elec- 
tricity station. As a result of an agreement between 
representatives of the two parties the Corporation will have 
at 12s. 6d. per pole the right of pre-emption for five years 
of an area of 954 poles within the harbour precincts. The 
ground area is amply sutlicient and adequate for future 
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expansion. The scheme of extension, as prepared by 
Mr. Richardson, the electrical engineer, already detailed, 
involves an expenditure of between £50,000 and £55,000. 
In the new station it is proposed to install three large 
turbo-alternators to generate current at 6,000 volts. This 
will be transmitted to sub-stations, where it will be con- 
verted to a voltage of 450-500. It is scarcely to be hoped 


that the new station will be ready to meet the winter's 
demand, for which the existing plant and system of trans- 


mission are said to be inadequate. The new station, how- 
ever, wil, we understand, be pushed forward with all 


dispatch. 


Electricity in Medicine.—At the 


seventy - fifth 
Association at 
Exeter, the president of the electrical section is Dr. H. 
Lewis Jones, London. The section will be opened on 
Wednesday, July 51, by an address from Prof. Stephane 
Leduc. On Thursday a discussion on X-rays and sensitive 
plates will be opened by Mr. Mackenzie Davidson. On 
Friday a discussion on the closage of the X-rays is to be 
opened by Dr. Sequeira. Papers will also be read by Dr. 
Lewis Jones (1) “OsciJlograph Tracings of Medical Coil 
Currents,” (2) ‘Tonic Medication in Ringworm”; Dr. D. 
Arthur, *A New Static Machine”; Dr. Hugh Walsham, 
“The Orthodiagraph”; Mr. E. W. A. Shenton, “The 
Examination of the Hip Joint”; Mr. A. D. Reid, 
* Ureteral Calculi ^; Mr. E. Pearson, “The Use of X-rays 
from the Point of View of the General Practitioner“; 
Dr. Ironside Brace, „Treatment of Graves Disease Бу 
X-rays”; Dr. R. Morton, “ Alternating Currents of Slow 
Periodicity’; Dr. Stanley Green, ‘X-rays and Chest 
Diseases”; Dr. Delprat Harris, “Some Statistics of X-Ray 
Therapeutics in Rodent Ulcer and Carcinoma.” Prof. 
Wortheim Salomonson, Amsterdam, has promised to con- 
tribute a paper. 

Electrical Wiring Rules. — The etlorts of the 
Institution of Electrical Engineers towards minimising 
the danger of fires from electrical causes by the publica- 
tion of a revised edition of the electric wiring rules, find 
their counterpart in the efforts of the National Board of 
Fire Underwriters in America. That Board make frequent 
changes and additions to their list of rules, the latest of 
which relate to the installation of fuses in the neutral 
of three-wire systems. The most important alteration 
announced in the latest list issued by the Board is that 
which provides that fuses must be so placed that no set of 
incandescent lamps requiring more than 660 watts, whether 
grouped on one fixture or on several fixtures or pendants, 
will be dependent upon one cut-out. Special permission 
may be given in writing by the inspection department 
having jurisdiction, for departure from this rule, in the case 
of large chandeliers. All branches or taps from any three- 
wire system which are directly connected to lamp sockets 
or other conducting devices, must be run as two-wire 
circuits if the fuses are omitted in the neutral, or if the 
difference of potential between the two outside wires is 
over 250 volts, and both wires of such branch or tap circuits 
must be protected by proper fuses. 


London Power Supply. The London County 
Council Electrie Supply Bill came before the Iiouse of 
Commons on Thursday, May 9, but was talked out. It met 
with support from the President of the Doard of Trade, 
who, as we indicated he would last week, advised the 
House to pass it. The attitude that the London members 
would adopt gave rise to most interest, but they took a 
temperate view of the situation, and the majority of them, 
following the example of Mr. McKinnon-Wood, were 
prepared to vote in favour of the second reading of the 
Bill, in spite of the criticism which they levelled against it. 
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The opportunity to vote did not occur, however, as the 
debate was adjourned. It should have been resumed on 
Wednesday night, but it will not now be taken until the 
27th inst. In the meantime an agreement will probably 
be arrived at between the Board of Trade and London 
Liberal members, and the present likelihood is that it will 
be in the form of a compromise. Mr. Lloyd-George has 
consented to an instruction to the committee to which the 
Bill will be sent by which the general conditions for leasing 
and transferring the electric undertakings acquired by the 
County Council will be laid down, and this understanding 
should expedite the second reading. 

Imperial College of Technology. — The Privy 
Council Office has announced that the President of the 
Board of Education has presented а petition praying for 
the grant of а charter for the incorporation of the 
"Imperial College of Science and Technology.” The 
petition has been referred to the Lords of the Council, 
and petitions for or against Mr. McKenna’s proposal 
should be sent to the Privy Council Office on or before 
June 6. The lines on which the draft charter is framed 
have been already disclosed by Mr. McKenna, notably in a 
letter which he addressed to Sir Francis Mowatt on Feb. 20. 
The chief point at issue was whether the new institution 
should have an independent governing body, or should be 
incorporated from the outset with the University of 
London. The President of the Board of Education has 
decided in favour of the former course, which was recom- 
mended unanimously by the Departmental Committee over 
which Mr. Haldane presided, and which reported in 
January of last year. No new legislation will thus be 
necessary. After the new scheme has been in force for 
12 months, Mr. McKenna will be prepared to advise the 
appointment of a Royal Commission to consider whether 
amalgamation with the University is desirable and feasible, 
and, if so, on what lines it can be carried out. 


Obituary.—It is with deep regret that we read in the 
New York Electrical World of the death of Mr. J. W. 
Johnston, a former proprietor of that journal which 
occurred on Sunday, April 28. Mr. Johnston was well 
known in electrical circles in this country, and we have 
often had the pleasure of seeing him in London. Born in 
Ireland in 1851, Mr. Johnston was yet in the prime of life 
when he passed away. But within the short span allotted 
him he rendered yeoman service towards the commercial 
and industrial development of electrical engineering, 
through the medium of the journals with which he was 
connected. His character is well summed up in the 
following paragraph extracted from an obituary notice 
appearing in the journal of which he was progenitor—viz., 
the Electrical World: “A sanguine disposition, an extra- 
ordinary persistency of purpose, and indefatigable industry 
combined to give special prominence to Mr. Johnston in 
any field in which he laboured. His inflexibility of 
purpose at times gave rise to friction in his relations to 
men, but his integrity was above attack, and an innate 
kindliness and a social disposition endeared him to a large 
circle in private life, and to all in business life who came 
to appreciate his sterling qualities. "Technical journalism 
owes much to Mr. Johnston. А generation ago he fixed a 
standard of fearlessness and independence in editorial 
conduet which was then rare, and nothing subsequently 
ever swerved him from the principle that the editorial 
pages of a technical journal should, like Cæsar’s wife, be 
above all suspicion.” He was an associate member of the 
American Institute of Electrical Engineers from its founda- 
tion, a member of the American Institute of Mining 
Engineers, and a past-presilent of the American Trade 
Press Association. 


Publications Received.—‘ Wireless Tolegraphy for 
Amateurs," R. P. Howgrave-Graham. (London: Percival 
Marshall and Co.). 2s. net. The principles of radio-tele- 
graphy are here concisely stated for the benefit of the 
amateur, and an explanation given of the construction 
and working of apparatus for short-distance transmission. 
The book is divided into four chapters, the first describing 
the principles and relating the history of radio-telegraphy. 
Chapter 2 gives an account of the Poulsen system of gene- 
rating electric waves, and chapters 5 and 4 deal with the 
transmitting and receiving apparatus. Diagrams are given 
from which the reader is advised to build experimental 
apparatus.—'* Flying Machines, Past, Present, and Future.” 
A. W. Marshall and H. Greenly. (Percival Marshall and 
Co.) 1s. net. This is a popular exposition of the 
subject, and is 1ntended as a help to those who desire to 
construct an airship or flying machine. The book also 
gives some useful hints on the art of flying, and indicates 
the lines along which future developments will run.—The 
Transactions of the Institution of Engineers and Ship- 
builders in Scotland (vol L., part V.) contains a com- 
munication from Mr. К. Royds on ** The Most Economical 
Mean Effective Pressure for Steam-Engines."—The Journal 
of the Institution of Electrical Engineers (vol. 58, No. 182) 
has come to hand from the publishers (E. and F. N. Spon, 
Limited). The papers that are here given have already 
appeared in these columns, so that a detailed account of 
them is perhaps unnecessary.—The Proceedings of the 
American Institute of Engineers (vol. 26, No. 5) contains 
the following communications: * The Substitution of the 
Electric Motor for the Steam Locomotive, by L. B. 
Stillwell and Н. S. Putnam; “Lightning Phenomena in 
Electric Circuits,” by Charles P. Steinmetz; “ Zigzag 
Leakage of Induction Motors," by R. E. Hellmund. 


Water Power in Canada.—4A project long discussed 
and variously considered has at last been crystallised into 
a fact by the Kaministiquia Power Company, and Fort 
William, Ontario, is now being supplied with electrical 
energy generated at Kababeka Falls, on the Kaministiquia 
River, 25 miles west of Fort William. The energy is 
transmitted to that town by two lines on a single right-of- 
way, and is there distributed from a sub-station. The elec- 
trical equipment is of the most modern and approved 
pattern. The plant is entirely fireproof, being built of 
brick and structural steel, and for equipment and general 
arrangement wil compare favourably with any on the 
continent. At the generating station the equipment 
consists of two 5,000-kw., 4,000-volt, three-phase alternators 
each direct connected to а 6,786-h.p. twin reaction water- 
turbine; two 150-kw., 125-volt, direct-current generators, 
each direct connected to a 250-h.p. turbine; and two banks 
of three transformers each, each transformer of 2,200-kw. 
capacity of the air-blast type, 2,500 to 14,475 volts. The 
electricity is conducted in leaden-cased cables laid in the 
floor from the generators to sclector switches, located in 
cells near the transformer air chamber. For handling the 
heavy parts of the machines a 35-ton crane has been 
installed. The crane motors are supplied with current 
from the exciter generators. The switchboard is thoroughly 
up to date in the manner of control, and also in the appa- 
ratus used. The transformers are set in concrete cells in a 
gallery beneath the 4,000-volt ’buses, and the current 
transformers are placed on concrete shelves in similar cells 
behind the high-tension oil switches. This installation is 
of the greatest importance to the cities of Fort William 
and Port Arthur. Admirably located at the end of 
Canada’s extensive system of waterways, these towns bid 
fair to become great industrial centres now that an 
abundant supply of electrical power is available at reason- 
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able rates. A number of big industries are nearing com- 
pletion, while several others are projected. 

Steam Heating versus Condensing.— There are 
certain conditions under which the cost of condensing 
apparatus would not be warranted by the gain in economy 
which might reasonably be expected, says the Electric 
Haiway Journal. It is, therefore, fortunate that electric 
railway and lighting companies can in many cases develop 
à very profitable exhaust-steam heating business if their 
power houses are not too far from the business district of 
a city. There was a time when it was thought that steam 
could only be sent а few hundred feet without being 
totally condensed. Such, however, is not the case, as has 
been proved by a large number of successful heating 
installations having miles of pipes under the streets, in 
which it has been found the condensation is not more than 
10 per cent. in extreme cases. The experience of one 
company which found it economical to operate a heating 
system in conjunction with a railway and lighting 
plant was reported recently. The plant is of about 
1,000 kw. capacity and supplies а small railway and 
lighting system in а city having a population of about 
28,000. Exhaust steam from the engines is distributed 
to the business district and a small portion of the 
residential district through about three miles of pipe under 
a pressure of from 1lb. to 7lb. In small quantities the 
exhaust sells for 2s. рег 1,000lb., and on the flat-rate con- 
tracts based on the radiating surface the return is about 
ls. 6d. рег 1,000lb. The total income from the heating 
system was sufficient to pay the entire coal bill of the 
plant and the cost of repairs and maintenance of the 
heating system, and to show а balance of about £240. 
Besides furnishing the heat, power for the electric railway 
and street-lighting was supplied by the steam before it was 
sold at the rates referred to. As a further evidence of the 
profit to be derived from steam heating systems, it may 
be stated that there are small electric plants within the 
Niagara distribution district which are selling electric light 
and power at a lower rate than the Niagara companies and 
are deriving large profits from the investment in the plant 
and heating systems. Surely no more severe test could be 
given an enterprise of this nature than to operate it in 
competition with the cheap power from Niagara Falls. 


Glasgow Local Section.—The seventh annual session 
of this section of the Institution of Electrical Engineers was 
brought to а close on Tuesday night with the reading of a 
paper by Mr. C. Orme Bastian on “А New Leading-in 
Conductor for Electric Lamps” and the holding of the 
annual general meeting. The report presented at that 
meeting showed that, with regard to membership, the 
numerical strength of the section is now 279, compared 
with 230 last year. These figures, although showing a 
decided improvement on the past year, fail to indicate the 
progress expected, for, although there have been 66 members 
added during the year, there have been 17 resignations for 
various reasons, which, although it leaves the section 
49 stronger numerically than it was this time last year, out 
of this number no less than 34 of the new members fall to 
the class of students. It will be remembered that the 
foreign kindred societies who were in this country last year 
paid a visit to Glasgow, and, in appreciation of the cordial 
welcome received, the Verband Deutscher Elektrotechniker 
and the Elektrotechnischer Verein of Berlin jointly pre- 
sented a bronze medallion of Werner von Siemens to the 
local section. The following were nominated to constitute 
the new committee: chairman — Prof. Frances G. Baily ; 
past chairmen — Right Hon. Lord Kelvin, G. C. V. O., Robert 
Robertson, and John M. M. Munro; vice-chairman— 
E. George Tidd; chairman of students’ section — Prof. 


Magnus Maclean ; members—Charles Day, James Lowson, 
T. Blackwood Murray, Frank А. Newington, J.S. Nicholson, 
W. W. Lackie, J. K. Stothert, W. M'Whirter, and J. E. 
Sayers. Mr. Tidd has relinquished the position of hon. 
secretary, which he held since the formation of the section 
in 1899, and the committee pay a tribute to the manner in 
which Mr. Tidd carried on the duties of hon. secretary and 
treasurer. The students’ section has also had a successful 
session, and have elected the following gentlemen to hold 
office during the ensuing year: chairman—Prof. Magnus 
Maclean ; vice-chairmen—J. S. Nicholson and E. T. Goslin ; 
hon. secretary —J. W. Campbell; committee—D. S. Ellis, 
К. Rankin, J. S. M'Minn, C. D. Jeffrey Orchard, W. T. 
Bottomley, and A. Thomson. 

Turbo-Alternator Plant in Germany. — An 
interesting steam-turbine plant has been installed at the 
power-house of the J. А. Maffei Locomotive Works at 
Hirschau, Munich, in Bavaria, as described in the Electrical 
Work. The steam-turbine was built by Melins and 
Pfenniger, Munich, and develops 1,000 h.p., being directly 
coupled to two 250-kw. direct-current machines. The 
normal full-load speed of this unit is 2,459 r.p.m. During 
a test made with a steam consumption of 17:1lb. per 
kilowatt-hour the steam pressure was 176lb. per square 
inch above the atmosphere, the absolute steam pressure at 
the stop valves being 191':1lb., the actual steam temperature 
being 3519-4deg. C. (607deg. F.), and with a vacuum of 
"4841. per square inch absolute pressure. The design of 
this steam-turbine was based on a combinatiou of the action 
or impulse principle at the high-pressure end of the machine 
and the reaction principle at the low-pressure end, fixed guide 
blades being provided at the high-pressure end with the 
admission of steam over only a small portion of the cireum- 
ference, working on the partial admission method. The 
diameter of the drum is, therefore, large at the high- 
pressure end, with a step-down for the beginning portion of 
the reaction part of the turbine. It is said that there is 
not only a gain from low cost of construction, but also a gain 
in economy by employing the mixed impulse and reaction 
principles in designing this turbine. With the two 
electrical generators disconnected and the turbine running 
alone, the steam consumption was found to be 5821Ь. per 
hour, during a test, with a vacuum of ‘55lb. per square 
inch absolute pressure, and absolute steam pressure of 
180lb. and actual steam temperature of 258deg. C., the 
speed of the turbine being 2,505. With the two dynamos 
connected and delivering а load of 400 kw., the steam 
consumption was 7,055lb. per hour, ог 17'5lb. of steam per 
kilowatt-hour. In this instance the speed of the turbine 
was 2,469 r.p.m., the absolute steam pressure 189lb., and 
the steam temperature 512:4deg. C. (594deg. F.), while the 
vacuum was ‘43lb. per square inch absolute pressure. On 
account of two dynamos being used instead of one, there 
were undoubtedly higher electrical losses as well as higher 
frictional losses than if a single generator had been 
employed. It is also held that the turbine was under- 
loaded at 500 kw. when a steam consumption of 17'2lb. of 
steam per kilowatt-hour was recorded, and that at 600 kw. 
output the machine would have shown the decreased 
consumption of about 16°6lb. per kilowatt-hour. 


Electricity in Russian Oilfields.—If Russia could 
only emerge from the shadow of uncertainty and crisis 
which prevents her from reaching the full state of her 
development, there is no doubt but that she would pro- 
vide an exceptionally good market for electrical engineers. 
There can be no doubt that the turbulent state of the 
country, and the constant warring between the many 
political parties, distracts attention from the necessity for 
a general trade revival, of which the country stands iu 
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greatest need. The British consul at Batoum, in his latest 
annual report on the trade of the district, states that the 
municipality and the merchant classes at Batoum are now 
seriously concerning themselves with the revival of trade in 
the district. He reports, however, that there are no indica- 
tions of further development in the import of British 
manufactured goods in the Trans-Caucasus, the volume of 
which has always been small. Only 86 tons of electrical 
machinery were imported from the United Kingdom last 
year. He attributes the slow growth of commercial inter- 
course between the two countries to the present heavy 
customs tariff on all imported goods, and the system of 
granting long credits to tradesmen. The consul also 
mentions that the Caucasus Copper Company is on the 
point of completing its new installations for the treatment 
and smelting of ore procured from the mines at Dzansoul. 
The oil industry affords а favourable field for the introduc- 
tion of electrical machinery and appliances. The British 
vice-consul at Baku reports that, apart from electric light. 
ing plants, electricity is being largely utilised on the oil- 
fields for drilling and pumping. Its great advantage is its 
economy in space, the power being supplied from the 
central power station, and the erection of an extensive 
and cumbersome boiler plant is thus avoided where 
the land is required for drilling. It also has the 
advantage of cleanliness. АП the electrical plant 
is supplied from Germany. Steam-turbines have only 
lately come into use on the oilfields, and are now 
being extensively used for driving electric dynamos and 
for pumping installations. In one or two cases they 
have been tried with some success for driving the drilling 
rigs and baling drams in wells. Their chief advantage, 
besides a slight economy in steam over the ordinary steam- 
engine, is their compactness and the comparative ease with 
which they can be moved from one well to another. The 
vice-consul mentions that if these turbines eventually take 
the place of engines in the derrick, they will then be in 
great demand. He says they should be of small horse- 
power— from 40 h.p. to 100 h.p. 


Rubber.—The importance of a good supply of rubber 
to electrical engineers is at once apparent when we 
remember that rubber is still the most extensively used 
of all insulating materials. 16 is not so long since there 
were serious misgivings about the supply, and the 
diminishing outputs from the various rubber-producing 
centres of the worll caused grave concern among elec- 
trical engineers. Attention was later directed towards 
the artificial production of rubber, and our chemical 
brethren set to work to produce an article which would 
render us less dependent upon natural sources for the 
supply of rubber. The assuring results of tests carried 
on in laboratories created a more hopeful feeling, but 
whether artificial rubber will become an article of com- 
merce, or whether it will altogether replace "natural ” 
rubber, is open to doubt. Meanwhile, it is gratifying to 
note that planters are applying themselves with unpre- 
cedented assiduity to the development of their areas, 
while large new areas are being exploited for the produc- 
tion of rubber. An excellent paper on “ Rubber Cultiva- 
tion " was read by Mr. Herbert Wright before the Society 
of Arts on April 24. The author directed especial 
attention to the  potentialities of rubber production 
in British possessions. In the past wild rubber has 
controlled the market of the world, and will pro- 
bably continue to be of ruling importance during the 
next few years. Mr. Wright, however, was able to show 
that in a very small fraction of the Indo-Malayan region 
we were preparing to take an important and perhaps pre- 
dominant position as producers of rubber from organised 
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and well-kept tropical plantations. We have, he said, more 
than sufficient land available in the tropics to supply double 
or treble the amount of the world consumption for 1906, 
and, he added, can already—barring unforeseen disaster - 
promise to supply from 12,000 to 25,000 tons of pure 
rubber from the acreages now planted in Ceylon, Federated 
Malay States, Borneo, South India, Java, and adjacent 
islands. As to the future, he said the present position is 
so strong and promising that if the extension in rubber 
cultivation continues as it has done for the last few years, 
the ultimate condition of low prices and abundant pro- 
duction is not far distant. In the discussion on the paper, 
Mr. R. K. Gray really crystallised many of the causes 
leading to the failure of rubber planting when he exclaimed 
that rubber planting was not at all a question of planting 
trees, but of organisation. Very excellent business was 
to be done in rubber estates, with proper organisation. 


Iron and Steel Institute. The annual mecting of 
the Iron and Steel Institute was held last week at the 
Institution of Civil Engineers. Owing to the absence of 
the retiring president, Mr. К. A. Hadfield, who is attending 
on behalf of the institute the dedication of the new build- 
ing in Pittsburg presented to the engineering industry by 
Mr. Carnegie, Sir James Kitson, M.P., occupied the chair. 
On Thursday morning Sir Hugh Bell, the president-elect, 
was installed in the chair, and in the course of his presi- 
dential address gave statistics showing the rapid increase 
in the produetion of iron and steel in the United States 
and Germany. In 1890 Great Britain yielded first place 
to the United States, and in 1903 Germany overtook her. 
In 1905, the latest statistical date, the production of the 
United States was 23,360,258 tons, or 42/7 per cent. of 
the world's production of pig iron; Germany and Luxem- 
burg produced 10,875,061 tons, or 20 per cent.; and the 
United Kingdom 9,608,086 tons, or 17°6 per cent. After 
reviewing the industrial development of the nineteenth 
century, he said that we who stood on the threshold of 
the twentieth century might look forward to great and 
far-reaching changes before the next 100 years were run 
out. New forces wereagain being placed within our reach. 
It might well be that the steam-enyine would be as obsolete 
as the horse gin before the twentieth gave place to the 
twenty-first. century, and that the new machine would be in 
truth the heat engine towards which the first experimenters 
worked. Even the electric telegraph appeared to be 
obsolescent. If he to-day looked forward, what form 
might his guess of the future take? How in a hundred vears 
would the great swiftly-gliding ship of those days be pro- 
pelled? With little, or mayhap with no machinery on 
board, with barely any crew, she would speed on her wav 
drawn by the electrie force generated at Niagara, and 
transmitted over the Atlantic by wireless telegraphy. She 
would cross to New York, take her cargo, and return as 
she came. Strange as this forecast might seem, it was no 
more incredible than that which had happened since 1807.' 
The Bessemer gold medal was presented to Mr. J. А. 
Drinell of Stockholm, for his services in metallurgical 
research. The council, in submitting its report on the 
work of the research scholars who were candidates for 
the Carnegie scholarships, recommended that silver medals 
be awarded to Mr. Е. F Law, Assoc. R. S. N. (London), and 
Mr. О. Stutzer, Ph.D. (Freiburg, Saxony); scholarships of 
the value of £100 each to Mr. C. A. Edwards (Norwich), 
Mr. J. А. N. Friend (Germany), Mr. D. M. Levy (Brad- 
ford), and Mr. A. M. Portevin (France); апа scholarships 
of £50 each to Messrs. A. K. F. Hiorth (Norway) and B. 
Saklatwalla (India and Germany). 


Electro-Chemistry. Among several storage battery 
patents recently granted to Mr. Joseph Буш, of New 
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York, one which relates to the treatment of the negative 
plates—that is the spongy-lead plates is of particular 
interest. Mr. Bijur's idea is to prevent the negatives from 
losing their capacity by impregnating the active spongy 
lead with an inert material like carbon. He states that in 
this way the passageways for the diffusion of the electrolyte 
into the pores of the plate are maintained intact during 
service, and that the plates treated by his method are 
strong and hardy. A special feature is that the carbon is 
introduced after the plate is finished. The process is 
equally applicable to Planté plates and pasted plates. In 
the case of а Planté plate, the dried plate is soaked for 
about 10 minutes in a solution of sugar of from 2 to 30 per 
cent., by means of which the pores of the plate become 
filled with the solution. The plate is then removed from 
the solution and dried. The plate is now a mixture of 
active mass with sugar, and the next step of the process is 
to carbonise the sugar by means of heat. "Treatment at a 
temperature of from 240deg. to 300deg. C. for five or ten 
minutes is sufficient. If the entire plate is of pure lead it 
is raised to this temperature in a suitable oveu or furnace. 
И the plate, however, has antimonious alloy parts as, for 
instance, an alloy frame, the frame must be heated less 
than the active mass, otherwise it might be partially fused 
on account of the lower meiting point of the alloy. A 
simple apparatus for this purpose is shown in the adjoining 


diagrams. As shown in the right-hand diagram, it consists 
of a sheet-steel framework of several compartments, each of 
which contains a gas burner, E. The steel framework is 
double in form and is provided with air-spaces, G, between 
the walls, H, of the framework ; the compartments, D, are 
of the same size as the grills on the plate, so that when the 
plate is laid on top of the framework, as shown in the left- 
hand diagram. the grills are above the burners, and the 
framework, B, of the plate lies above the cooling air-spaces, 
G. After the plate has been baked or heated it may be 
rinsed to remove any of the particles of sugar which were 
not converted into carbon in the heating process, and the 
plate is ready for use. The treatment of pasted plates is 
quite analogous, and in this case the process may be applied 
even after the plates have been in use and have partially 
lost their capacity, thereby again raising the capacity of 
the plate. We are indebted for these particulars to the 
Electrical World, which gives a full description of this 
method. 


Switchgear.—4A device for which a patent was recently 
granted to Mr M. B. Field and Messrs. Ferranti, Limited, 
is intended to prevent chattering of the armature against 
the pole-piece of an alternating-current electromagnet used 
in switches, arc lamps, signal devices, etc., by producing a 
lag in the magnetic flux through a portion of the divided 
horseshoe polar surface. This is effected by constructing 
the pole-pieces of laminæ of different thicknesses, or partly 
of laminated iron and partly of solid iron. The application 
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of the electromagnet to a no-voltage release circuit breaker, 
to which may be added an overload solenoid, is described 
as follows: The angle-shaped Іатіпе, а (Fig. 2), slotted at 
one extremity, h, are held together by the brass casing, v, 
with a piece of non-magnetic material 7, between their 
other extremities. The casing, together with the securing 
bolts, є, and rivets, /, forms a closed conducting circuit 
(Fig. 1) round a portion of each of the poles, the magnetisa- 
tion of this portion being caused to lag behind that of the 
other when an alternating current is passed through the 
magnet coile, g The laminations on one side of the magnet 
pole may be thicker than those upon the other, or the 
laminations may be cut away on one side of the pole and a 
solid piece of dovetailed iron substituted, in which case the 
armature is shaped so that the gap under the laminated 
portion of the magnet is greater than that under the other 
portion. Two or more magnets with windings traversed by 
currents of different phases may be used. The application 
of the electromagnet to a no-load circuit breaker is shown in 
Fig. 3, the electromagnet being connected across two of the 
circuit breaker contacts, i, so that the coil is energised 
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only when the circuit breaker is closed. The movable 
contact, у, is carried by the rod, /, attached to the 
armature, „%, consisting of a number of magnetic stamp- 
ings. The circuit breaker is held without chattering, 
while the main circuit is complete, by the armature, , 
engaging the pole of the electromagnet, and is opened 
when the voltage in the main circuit ceases. The 
no- voltage release may be combined with an overload 
release as shown in Fig. 4 for a three-phase circuit. In 
this case, the armature, m, is hinged to the pivoted arm, 
p, carry & pin, r, which, in falling, owing to the release of 
the armature, releases the catch, s, and allows the spring- 
pressed switch arm to break contact. A set of three 
small solenoids, 3, placed in series with the respective 
poles of the circuit breaker, are adapted to attract plungers, 
4, raising a weighted disc, 5, from the rounded contacts, 6, 
when the current reaches a predetermined limit, breaking 
the current in the magnet coil and releasing the switch 
arm. Insulated knobs attached to the discs project through 
the casing containing the solenoids, so that they may be 
rotated by hand to clean the contact pin and discs. The 
electromagnet and its armature may be arranged horizon- 
tally, and may be employed in connection with arc lamps, 
signalling, and the like. А portion of the poles may be 
surrounded by a closed winding to produce the desired lag. 
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CITY AND SOUTH LONDON RAILWAY. 


Extension to Euston, St. Pancras, and King’s 
Cross. 


The formal opening of this addition to the pioneer tube 
railway took place on Saturday last, when Mr. H. Percy 
Harris, the chairman of the London County Council, started 
the first train. By the extension of the City and South 
London Railway to King’s Cross, St. Pancras, and Euston 
(Fig. 1), these great termini are hrought into direct connec- 
tion with many of the most thickly populated districts on 
the south side of the Thames, with the result that facilities 
are offered for traffic between the Metropolis and the 
Midlands and North of England which cannot fail to be 
widely appreciated. It is appropriate that such a con- 
nection should have been established by those to whom 
belongs the credit of being the pioneers of electric traction 
in London—the company which braved all the risks of an 
experimental stage, and set an example which others have 
since eagerly followed, and which has now carried more 
than 200 million passengers with rare and commendable 
immunity from accident. 

The company no less than 23 years ago obtained an 
Act to make a line from King William-street to the 
Elephant and Castle, but before this work had been com- 
pleted parliamentary powers were obtained to continue the 
railway to Stockwell, and it was on Dec. 18, 1890, that 
the line from King William-street to Stockwell was opened 
for public traffic. Originally it was intended that cable 
traction should be employed, but when Mr. Charles Grey 
Mott became chairman of the company it was decided to 
substitute electric power, and the late Mr. J. H. Great- 
head—whose name has been associated with nearly the 
whole of the tube railways of London, as also with many 
other railway works in this country—was engineer for the 
undertaking. Mr. Greathead had the advantage of the 
co-operation of Sir John Fowler and Sir Benjamin Baker 
as consulting engineers. The contractor selected was Mr. 
Gabbutt, of Liverpool, but, owing to ill-health, that gentle- 
man had to relinquish the contract before its completion. 
The works were then taken in hand by Messrs. Walter 
Scott and Middleton, who were at the same time carrying 
out the works from the Elephant and Castle to Stockwell. 
Success crowned the initial effort, and it is not too much 
to say that to the late Mr. C. G. Mott is mainly due the 
credit for introducing tube railway electric traction in this 
country. The King, then Prince of Wales, honoured the 
directors by accepting an invitation to attend the inaugura- 
tion of the line from King William-street to Stockwell, and 
the encouraging words uttered on that occasion may 
fittingly be recalled, as showing how accurately the Royal 
guest gauged the benefits that were likely to attend the 
enterprise. His Majesty said: “I have also to return you 
my thanks for having given me the opportunity to be 
here to-day, and to have inaugurated a work which I have 
little doubt will be of the greatest use to the community at 
large, and especially a great boon to this Metropolis. It 
must be a matter of sincere thought to all of us, the 
ever-increasing growth of this great Metropolis, with its 
means of access, owing to the great increase in the popula- 
tion, becoming more and more difficult. Therefore, this 
railway to-day, this first electric railway which has been 
started in England, will, I hope, to a great extent, do much 
to alleviate the congestion of the trattic which now exists, 
so that business men who have a great distance to go will 
find easy means of getting away from this great city, and 
enjoying the fresh air of the country.” 

Although from a financial point of view the anticipations 
of Mr. Mott and his colleagues were hardly realised at the 
outset, passengers flocked to the new underground railway, 
and extensions were soon found to be necessary. The 
Monument Station in King William-street proved much 
too small for the enormous demands made upon the 
accommodation there provided, and it was resolved to 
abandon the original tunnels under the Thames, to make a 
new station at the south end of London Bridge—with a 
subway leading to the London, Brighton, and South Coast 
Railway—and to extend the line to Islington in the north 
and to Clapham Common in the south. The extension 


northwards was ready for use as far as Moorgate-street 
in February, 1900, and three months later passengers were 
able to travel in the other direction to Clapham Common. 
The contract for the first extension of the company’s work 
was executed by Messrs. J. Mowlem and Co. The exten- 
sion southwards was entrusted to Messrs. W. Rigby and 
Co., and, as stated, the line was opened three months after 
that to Moorgate-street. At Clapham the line forms a 
valuable connecting link with the tramway system of the 
London County Council to Balham and Tooting; aud, as 
the train services are rapid as well as reliable, a constant 
development of suburban traffic has been recorded. The 
terminal tunnel is 30ft. in diameter, and the island plat- 
form provided is found very convenient for terminal 
working. In the summer of 1899 Messrs. Rigby and Co. 
received instructions to extend the line from Moorgate- 
street to Islington, with intermediate stations at Old-street 
and City-road. This portion of the system was completed 
and brought into operation in November, 1901, increasing 
the total length to 6} miles. The Islington Station tunnel 
is 30ft. in diameter—the same size as that at Clapham 
Common. 

The following table shows the number of passengers, 
exclusive of season-ticket holders, carried since the opening 
of the railway, and the dividends paid in each half-year : 


Number of Dividend 
passengers Receipts (in- per cent. 
Half-year ended (exclusive of cluding season per annum 
season-ticket tickets). on ordinary 
holders). stock, 
Dec. 31 (11 days), 1890... 165,000 £1,568 5 9 Nil 
June 30, 1891 ............... 2,412,543 19,405 6 9 {з 
Deo; o1, 18 11! ын 2,149,055 19,798 16 6 às 
June 30, 1892 ............... 2,815,162 20,951 4 2 4 
Dec. 31, 1892 . 5,117,602 22,002 17 5 à 
June 50, 1895 ............... 5,146,656 22,458 6 9 i 
Dec. 31, 1893 ............... 8,098, 551 22,067 14 10 Š 
June 50, 1894 ............... 5,585,154 25,564 10 6 1 
Dec. 51, 1894 ............... 5,275,649 25,540 12 4 1i 
June 50, 18965 ............... 5,113,199 25,711 5 8 li 
Dec. 51, 1895 ............... 5,172,438 23,780 3 7 14 
June 30, 1896 ............... 5,192.672 24,021 15 0 l4 
Dec. 51, 1896 ............... 3, 368.480 25,456 6 9 11 
June 50, 1897 ............... 5,451,810 26,405 3 6 2 
Dec. 31, 1897 ............... 5 557,861 25,472 12 10 12 
June 50, 1898 ............... 8,478. 977 26,356 16 4 24 
Dec. 51, 1898 ............... 5,462,814 26,519 14 10 2 
June 30, 1899 ............... 5. 540, 098 26,749 5 0 24 
Dec. 31, 1899 ............... 5,442,942 26,197 14 10 1j 
June 30, 1900 ............... 4,169,717 55,608 2 3 1i 
Dec: 21. 1900... 8 5,018,842 44,716 3511 li 
June 30, 1901 ............... 5,887,786 51,015 17 3 1i 
Dec. 51, 1901............... 7,008. 842 59,734 14 8 24 
June 30, 1902 ............... 9,192,120 76,843 12 3 3 
Dec. 51, 1902 Ж 9,877,199 82,131 7 1 34 
June 50, 1905 ............... 9,511,450 78,384 19 9 21 
Dec. 51, 1905 ............... 8,711,062 12.280 5 6 2 
June 30, 1904 ............... 9,226, 987 76,587 14 1 24 
Dec. 31, 1904 .......... re 8,401,846 70,705 10 11 li 
June 30, 1905 ............... 8,662 582 71,807 7 8 2 
Dec. 31, 1905 ............... 8,607,486 70,103 14 4 1} 
June 50, 1906 ............... 9,045,120 72,454 35 11 2i 
Dec. 31, 1906 ............... 9,104,293 72,228 2 4 2 
Total since the opening of —— — — 
Elie Hine ich eee tns 170,128,601 1,362,205 1 3 


The following note indicates reasons for certain fluctuations in the 
general increase in the returns: Railway opened for traffic, Dec. 18, 
1890. Extension to Moorgate opened Feb. 25, 1900. Extension to 
Clapham Common opened June 3, 1900. Extension to Islington 
opened Nov. 17, 1901. Central London Railway opened July 30, 
1900. South London trams electritied May 15, 1905. Great Northern 
and City Railway opened Feb. 14, 1904.  Baker-street and Waterloo 
Railway opened— Westminster Bridge-road, March 10, 1906; and to 
Elephant and Castle, Aug. 5, 1906. Great Northern, Piccadilly, and 
Brompton Railway opened Dec. 15, 1906. Electric tramways began 
to run over Westminster Bridge to John Carpenter-street, Dec. 15, 
1906. 


TuE EXTENSION TO KiNG's Cross, Sr. PANCRAS, AND 
EUSTON. 


The most recent extension of the City and South London 
Company represents another valuable development of the 
underground railway system of the Metropolis. Parlia- 
mentary powers authorising the work were granted in 
1904, and it has been completed, in common with the 
other extensions, under the joint direction of Sir Benjamin 
Baker, Mr. Basil Mott, and Mr. David Hay; Mr. Н... 
Deane acting as resident engineer on the extension. 
Leaving the Angel, Islington, the line burrows deep below 
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‘Pentonville-road and then passes beneath St. Pancras 
Station, whence it is continued, a little to the north of 
Euston-road, under several by-thoroughfares, to Euston. 
"The works have been carried out by Messrs. Walter Scott 
and Middleton, Limited, under the immediate charge of 
Mr. T. Tyson Middleton, one of the directors. The plat- 
forms of the King’s Cross and St. Pancras Station ‘Fig. 2) 
are placed in two separate tunnels, and in this case 
it has been possible to arrange that the lifts shall be 
between the tunnels. Passengers are therefore brought 
down to platform level, avoiding all stairs and long 
passages. The booking hall and entrance to the lifts at 
the surface are sunk 15ft. below the street level, and so 
designed that the Great Northern Railway Company, as 
the owners of the land, may hereafter raise thereon a 
superstructure for their own purposes. Five subways con- 
nect the booking hall with (1) King's Cross Station (Great 
Northern Railway), (2) St. Paneras Station (Midland 
Railway), (3) Pancras-road, (4) Belgrave-street, and (5) 
Euston-road, and another means of access is by stairs lead- 
ing to the suburban station of the Great Northern Railway. 
Subways at platform level provide a means of convenient 
exchange of traffic with the Great Northern, Piccadilly, 
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FIG. 1.—Map of the City and South London Railway, showing connections 
for Interchange of Passengers with other lines. 


and Brompton Railway. The terminal station tunnel at 
Euston (Fig. 5), like those at Clapham Common and 
Islington, is 30ft. in diameter. The surface building — 
designed by Mr. Sidney Smith, F.R.I.B.A.—fronts 
Neymour-street. It is well arranged for the purpose, 
and contains the booking hall and entrances to lifts. 
Other lifts are provided inside Euston Station for 
the interchange of passengers with the London and 
North-Western system, a short subway 
these lifts with the platforms. Another subway, also at 
platform level, leads direct to the new Charing Cross, 
Euston, and Hampstead Railway, which is to be opened 
next month. No station has been considered necessary 
between Islington and King’s Cross, but at Weston-street 
there is a signal box and staircase exit, the latter of which, 


in ease of a breakdown, passengers could approach by 
walking along a slate pathway (Fig. 2) laid between the 


rails of each tunnel. This kind of footway has been adopted 
throughout the new line, and in case it should at any time 
become necessary for the public to alight from a train 


connecting | 


AY 17, 1907. о? 


between the stations affected would at once be shut off, and 
travellers would leave by the nearest staircase without being 
exposed to the slightest danger. 


(To be continued. ) 


OPENING CEREMONY. 


The Euston extension was opened on Saturday by Mr. 
H. Perey Harris, chairman of the London County Council, 
who, in the presence of a large gathering, switched on the 
current with a golden key. The company included Mr. 
Stuart Wortley, M.P. (chairman of the City and South 
London Railway), Lieut.-Colonel Yorke, and the managing 
directors of nearly all the large railway companies. After 
a trial run on the line and an inspection of the new stations, 
the guests were entertained to lunch at Euston Station. 
The pem hall of the London and North-Western Railway 
Company was used for the function, and this shows the 
good relations between the two companies. Mr. Stuart 
Wortley was in the chair, and in proposing the loyal toasts 
he alluded to the opening of the first portion of their line 
in 1890 by the King. 

Mr. Н. Percy HARRIS proposed “Prosperity to the 
City and South London Railway." He said that nowadays 
& tube railway was taken as a matter of course, but 23 
years ago, when this company commenced to build one, it 
was а very great enterprise, involving great pioneering 
difficulties. Today there were 30 miles of tube railways 
working and nine miles under construction. The length 
of the tramway systems in operation was 624 miles, and 
20 miles of lines were being laid. It was a matter of 
legitimate pride that the company had carried 200,000,000 
passengers without an accident. For traffic- carrying com- 
panies the present was a time of doubt, for everyone was 
anxious to know the policy of the London County Council 
as regards trams. Не considered that this could be con- 
sidered under two general headings. Firstly, as the tramway 
authority of London the Council were bound to develop 
traffic facilities and to do their best to meet the legitimate 
demand for better service. Secondly, as the representatives 
of all the travelling public they had wider responsibilities, 
and he considered the Council should seek the co-operation 
of all concerned in the great work. The great object of 
the Council was to secure cheap and rapid transit. They 
had no desire to drive other people out of the field, and it 
was in а spirit of loyal co-operation that he proposed this 
toast. 

The CHAIRMAN, responding for the company, and at the 
same time submitting the health of the engineers and con- 
tractors, said that there seemed to be an impression that 
there must necessarily be antagonism between municipal 
authorities and private enterprise. He did not think there 
need be anything of the kind. With good sense on both 
sides there was no reason why the City and South London 
Company should not get on very well with the London 
County Council. Private enterprise was good, and 
municipal service was good; competition was bound to 
come, and they did not fear it. The City and South 
London Company was glad to find itself on the terri- 
tory of its great and new ally, the London and North- 
Western. Time was when Euston was as little accessible 
as any other part of London—like the Pall Mall Club, it 
remained in dignified seclusion, and tubes and under- 
ground railways had to keep at a respectful distance. 
That time had now passed, and the new line was brought 
beneath the shadow of the great Doric portal. By building 
up these important connections they were assisting in the 
great, necessary, and inevitable movement to enable the 
vast population of London to live in more decent and 
tolerable places. When enterprise met half-way the 
needs of the people, they would not fail to help to make it 
a success. 

Sir BENJAMIN BAKER, replying for the engineers, recalled 
the difficulties met with in the construction of the first 
tube line in London, and which the late Mr. Greathead had 
done so much to overcome. The then new system of 
railway construction was now standard practice. Twenty- 
three years ago they had confidence in iron tunnels 10ft. 6in. 


because of a temporary stoppage of traffic, the current | in diameter, but for the larger station tunnels brick was 
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used for fear iron should become oval in shape. London Company be? The company had also been the 
On the new line there was an iron station tunnel no less | pioneers in the use of electricity on such lines, and took up 
than 30ft. in diameter, which was the largest yet used. | electric traction when others had not been too successful. 
Fifteen years before the construction of the City and South | Мг. MIDDLETON replied for the contractors, and Mr. 
London Railway he worked out a scheme for a tube, but it ! JENKINS, the general manager, for the staff. 
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FIG. 2.—View of the King’s Cross Station of the City and south London Railway, showiog the slate Footpath between the rails. 


remained on paper for the reason that such an undertaking | The last toast of “Our Allies and Guests” was proposed 
required not only engineers but hard-headed business men | by Mr. S. BARcLAY HOWARD. Colonel A. R. M. Lockwoop, 
who would listen to arguments, appreciate the novelty, and | M.P., and Sir GEORGE GIBB replied. The latter remarked 
say “go on with it." The City and South London had | that London was now able to claim that it was ahead of 
been fortunate in always having this class of men on its | other large cities of the world in travelling facilities. Не 
directorate. There was the preliminary obstacle of getting ' spoke of the advantages of co-operation in the handling of 
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Fic. 5, — Exit from the Euston Stati. n of the City and South London Railway. 


Parliament's sanction to such a scheme. This great diffi- | traffic over a policy of extreme competition. While such 
culty could be gauged by the amount of discussion there | competition might give very low fares to the public fora 
had been about putting an iron sewer in the neighbourhood | time, railway experience had proved that temporary advan- 
of St. Paul’s—a matter which every engineer knew involved | tage was more than counteracted by the rise in fares which 
not the slightest risk, but there was public sentiment. | eventually had to be made. He advocated improved 
Had the steps of the Parliamentary Committees in 1884 | facilities for the interchange of passengers, and a reasonable 
been equally nervous, y wa would the City and South | return for services rendered, 
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AN ELECTRICALLY-DRIVEN CEMENT WORKS. 


The important works of Messrs. Casebourne and Co., 
Limited, Portland cement manufacturers, are situated at 
Haverton Hill, West Hartlepool, and cover an area of about 


Company for a supply of energy direct. Thus motors and 
switchgear alone became necessary, and the contract for 
these was awarded to the British Westinghouse Electric 
and Manufacturing Company, Limited, of Manchester and 
London. Аз the Cleveland and Durham Electric Power 
Company generate and supply electricity at a price per 


Fic, 1.—The Hunt Conveyor at Messrs. Casebourne and Co.’s Cement "Works. 


5] acres. They are extremely compact, and are built 
almost entirely on foundations of reinforced concrete owing 
to the marshy nature of the site. Up to a few months 
ago the entire cement-making machinery was driven by 
oil-engines, which have now been superseded by three- 
phase induction motors. The directors of the company 
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Fic. 2.—15-h. p. Westinghouse Motor driving Kotary Kiln. 


first considered the subject of electrically driving their 
works at the beginning of last year, and after due delibera- 
tion were satisfied that the change would increase their 
output and cheapen their cost of production. A contract 
was therefore entered into for a generating plant, but this 
was subsequently cancelled in favour of an arrangement 
effected with the Cleveland and Durham Electric Power 


unit which is, we understand, unequalled in Great Britain 
outside the Neweastle area, Messrs. Casebourne's choice of 
means for obtaining a supply was fully justified. The 
installation is particularly interesting, as there are few 
cement plants in this country electrically driven through- 
out, and here, as elsewhere, the electric drive has met with 
remarkable success. 

In operating modern cement-making machinery, an 
absolute continuity of motive power is essential. The old 
system by which Messrs. Casebourne’s machinery was 
driven cannot be said to bave met this condition, as the oil- 
engines had an unfortunate way of breaking down. Also, 
the practice of mechanically transmitting power from a 
central source is, of course, open to many objections, such 
as the loss in long lines of shafting, lack of flexibility, and 
the necessity for large floor space conforming to engine 
requirements. Some idea of the conditions to be met in 
the modern manufacture of cement may be gained from the 
following description of the various processes through 
which the raw material—chalk and clay—passes before it 
emerges as the finished product. 

In the first place, the chalk is brought by sea from Kent, 
up the River Tees, in steamers loading about 1,000 tons, to 
the side of Messrs. Casebourne’s private jetty. Here it is 
hoisted from the boats by means of grabs and emptied into 
the hoppers of two large elevated crushers, through which 
it passes into a Hunt bucket conveyor made by Messrs. 
Babeock and Wilcox. This conveyor is driven by a 
20-h.p. motor, and each bucket is swung on a centre pivot 
and travels to the end of the raised gantry shown in 
Fig. 1, where it is tipped. The chalk falls near the “wet 
mill," into which department it is run in bogies and emptied 
into “wash mills.” The clay, which is dug locally, is 
brought in wagons and also emptied into the wash mills, 
the proportion of chalk to clay being approximately as 
3 to 1. These wash mills are octagonal in shape, and 
are fitted with harrows which are attached to radial arms 
and rotated by a central vertical shaft. Water is kept 
constantly flowing into them, and combines with the ch 
and clay until the mixture is in a liquid form, techni- 
cally termed “slurry.” This slurry is then taken by a 
bucket elevator into what are known as the slurry-grinding 
or tube mills, situated immediately behind the wash mills. 
This type of mill consists of a long hollow cylinder partially 
filled with flint cobbles, driven at a comparatively slow 
speed, and depending for its action upon a large rubbing 
surface. In passing through the tube mill the slurry is 
very finely ground, and it is recognised as one of the all 
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important points in cement manufacture that the finer the 
slurry the more reliable and constant in volume will be the 
cement. From the tube mills the slurry is pumped through 
underground pipes, by means of a three-throw 10in. pump, 
into a large ferro-concrete mixer holding about 900 tons. 
The continual rotation of large arms inside the mixer keeps 
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hoppers at the end of the rotary-kiln house, where it next 
passes to the coal-feed fans, which blow it into the kilns, 
the amount of feed for each kiln being regulated bv a 
Reeves variable-speed gear. A stream of hot air from the 
clinker coolers furnishes the supply of air for the fans, and 
gives a still further drying effect to the fuel. 
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the slurry at an even consistency before it enters the | 


rotary kilns. It is next lifted, by a second pump, from the 
2 up to the nose or entrance of each of the four rotary 
ns. 

This type of kiln, a view of which is given in Fig. 2, has 
completely revolutionised the system of cement manu— 
facture in this country. It consists of an iron cylinder, 
about 100ft. long by 6ft. біп. in diameter, which 
rotates on its own axis at about 1 r. p.m. and is 
lined with firebrick. The cylinder is slightly inclined 
downwards from the chimney, at which end the finely- 
ground slurry is fed in continuously. Into the further end, 
the fuel, in the form of pulverised coal, is blown by means 
of a fan, and burns with an intense gas-like flame. The 
slurry, which passes steadily forward owing to the rotation 
of the kiln, gradually reaches the white-hot zone and is 
converted into “clinker.” The amount of slurry passing 
through the kiln can be regulated at the entrance or nose. 
The аке then falls through a hood, at the lower end of 
each kiln, into a rotating clinker cooler, in which it 
is cooled by cold air. Sliding down this cooler by 
gravity it next falls into a “shaker” conveyor, which 
transfers it to an inclined bucket elevator, by which it is 
discharged into an elevated 300-ton ferro-concrete silo 
situated over the “dry mill" In this silo the clinker 
divides, and drops down two shoots into a pair of No. 9 
Krupp steel ball mills for preliminary grinding, from which 
it proceeds by a bucket elevator into an Avery automatic 
weigher. The partially-ground material now passes by an 
inclined screw conveyor into two 26ft. 4in. by 5ft. Krupp 
tube mills in which the final grinding is done. On emerging 
from the dry-tube mills the finished cement is taken — by 
means of a screw conveyor, an elevator, and a second 
screw conveyor—into the packing warehouse, where it falls 
through specially-designed shoots. The warehouse holds 
6,000 tons of finished cement, which is sacked off for 
shipment by rail or water. 

he coal-drying and crushing department is also worthy of 
notice. The coal is brought in wagons along a siding and 
tipped into a large, circular ferro-conerete coal-pit, from 
which it is elevated into a rotary coal-dryer, heated by 
hot air. The coal, on leaving the dryer, should not contain 
more than about 1 per cent. of moisture or it fails to grind 
perfectly, which operation is performed by two ball mills 
and two tube mills, similar in principle to those already 
referred to for grinding the clinker. The finelv-ground 
coal is then transferred by a screw conveyor to four five-ton 


Fic. 5.— The Substation of the Cleveland and Durham Power Company supplying the Works. 
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Ever since cement was first manufactured it has been 
subjected to a rigid system of testing. The chemical 
laboratory at Messrs. Casebourne's, where the tests are 
carried out, is a department no less important than lar 
and is equipped with a small l-h.p. motor. An “Eos” 
petrol-gas plant, installed by Messrs. J. Powell and Sons, 
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FIG. 4. —A 200-h. p. Motor driving а Wet Mill. 


of Newcastle-on-Tyne, supplies the heat for the Bunsen 
burners, ovens, and muffle furnaces. Every known method 
is employed in the testing department to ensure a perfect 
and regular product, and that Messrs. Casebourne and Co. 
have succeeded in accomplishing this is proved by the 
remarkable specification to which they guarantee their 
“Pioneer” brand of Portland cement. This guarantees 


- 


that the cement, if tested hot from the mouth of the mil', 
will stand the boiling test perfectly ; and that, on the 
Le Chatelier test, it will not give a greater expansion 
than 3mm. to 5mm., although 6mm. are allowed 


Fic 5, —60-h.p. Motor operating Warehouse Conveyor. 


by the British standard specification after seven days 


aeration. It also guarantees that the residue shall 
not exceed 14 per cent. on a sieve of 32,400 meshes per 
square inch. e whole process, as seen at Messrs. Case- 
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bourne's works, is representative of the most up-to-date 


THE ELECTRICAL ENGINEER, MAY 17, 1907. 


688 


We now turn to the electrical equipment. The three- 
phase, 40-period high-tension transmission lines of the 
Cleveland and Durham Electric Power Company are brought 
from Grangetown, a distance of 15 miles, into a sub-station 
at the works (Fig. 5). The cables are run underground, 
and it is the intention of the power company to lay а 
duplicate set to safeguard against accident. The current is 
then transformed down from 11,000 volts to 440 volts, the 
maximum variation of the pressure at the motor terminals 
being from 400 to 440 volts. А Westinghouse low-tension 
switchboard is erected in the sub-station, and consists of 
six white Sicilian marble panels, with fittings of copper 
finish. Each of the panels is of approximately 150 kw. 
capacity, and is fitted with an ammeter, an oil-break switch, 
a lightning arrester, and an integrating wattmeter. The 
motors controlled from these panels are distributed in the 
six different sections of the works, and it is easy to calculate 
from the wattmeter readings the operating expenses of each 
section. A large integrating wattmeter fixed on the wall 
immediately facing the switchboard, gives the total con- 
sumption of electrical energy taken from the power 
company’s mains. 

The whole of the alternating-current motors are of the 
Westinghouse induction type, and, excepting three of 
50 h.p. capacity, are provided with wound rotors and slip- 
rings su that resistance can be introduced into the rotor 
circuits when starting. The wash mills and tube mill in 
the wet mill department are driven by the 200-h.p. 
variable-speed motor shown in Fig. 4. They were originally 
driven by the oil-engine seen at the rear, and a comparison 
of floor space between the old and the new is not without 
interest. This engine occupies practically 570 square feet, 
whilst the motor occupies 45 square feet. If we are also 
to include the water-cooling arrangement for the engine, 
which covers an area of, roughly, 855 square feet, we have 
a large balance in favour of the electric motor. There is 
another important advantage afforded by the electric drive 
in this department. Should the wash mills be shut down 
for an appreciable period, the slurry practically solidifies 
around the interior frame, which circumstance, together 
with the heavy nature of the machinery, makes a large 
torque at starting essential. As the 200-h.p. induction 
motor is designed for a starting torque of not less than 
twice the full-load running torque, the advantage is obvious. 


FIG. 6.—A Westinghouse 200-h.p. Motor driving the Grinding Plant. 


manufacture; and the new electrical scheme, together with 
certain mechanical improvements of considerable import- 
ance, have been carried out under the supervision of Mr. 
W. J. Coles (of Messrs. Maxted, Knott, and Coles, of 
Hull, the consulting engineers), who, besides being a 
cement engineer, has a thorough knowledge of electrical 
work. 


This may also be said of all the motors to which reference 
is made. In the rotary-kiln house there are four 15-h.p, 
motors, each mounted on a concrete pedestal and driving a 
rotary kiln, as shown in Fig. 2, the method of rotating the 
kiln being by belt drive through spur-reduction gearing. 
The 15-h.p. motors are of the variable-speed type, and are 
capable of giving their full-load torque at any speed between 
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400 r.p.m. and 800 r.p.m., the motor speed being varied 
to suit the amount of slurry passing through the kiln. 
The line shaft in the kiln-house is driven by a 100-h.p. 
motor, and operates the slurry pumps—between the 
900-ton mixer and the kilns—the clinker coolers, and the 
shaker conveyor. This latter feeds into an inclined 
bucket elevator, operated by a 15-h.p. induction motor, 
which leads into the dry mill, where the ball and tube 
grinding plant is driven by two 200-h.p. motors. This 
mill was originally operated by two large oil-engines, still 
to be seen—one of them a good object-lesson of a severe 
crankshaft smash.“ The drum-type controller (seen in 
Fig. 5) has nine starting notches, and the current-carrying 
portions are fitted with cheap copper tips, which may be 
renewed when arc deterioration and wear render this 
necessary. The screw conveyors, leading from the dry mill 
to the warehouse, are operated by a 50-h.p. motor, and the 
coal-erushing plant is driven by а 150-h.p. motor. Besides 
those already referred to there are two 50-h.p. motors 
driving direct-current generators. These latter are for 
lighting and for supplying direct current to the 20-h.p. 
motor operating the jetty conveyor, the small motor in the 
chemical laboratory, and a 74-h.p. motor driving the fitting 
shop, and were in use before the new electrical plant was 
installed. 

All the alternating-current motors are of the Westing- 
house semi-enclosed type, with open stator slots, and coils 
so arranged as to be readily interchangeable in case of 
accident ; and the design of each stator and rotor is such 
as to produce a continuous flow of air through the internal 
parts while running. The guaranteed full-load efficiency of 
the 200-h.p. and 150-h.p. motors is 92 per cent.; of the 
100-h.p. motor, 90 per cent.; and of the 50-h.p. and 15-h.p. 
motors, 87 per cent. and 85 per cent. respectively. The 
aggregate capacity of the motors recently installed is 
nearly 1,100 h.p., and it may be of interest to note that 
from 5} to 44 million Board of Trade units will be 
required per annum, which amount should form a valuable 
load on the Cleveland Power Company's mains. 

In electrifying their works Messrs. Casebourne looked 
for a substitute for the oil-engine that would in the main 
eliminate many of the objectionable features before referred 
to, as well as provide a source of power immune from fire 
risk, and which could be sub-divided and applied at the 
most advantageous points. The natural solution was the 
adoption of induction motors, and former troubles are now 
unknown, in spite of many adverse conditions against ideal 
motor operation. Of the manv industrial applications of 
the electric motor, there is probably none where the service 
demands are more exacting or the operating conditions 
more severe than in cement works. The heavy torque 
required to start the cement-making macbinery, the nature 
of the load handled, the constant presence of dust, and the 
inflammability of pulverised coal, bring problems into the 
electric drive which require the most experienced calcula- 
tion. In the face of these facts, however, the advantages 
whicb have been afforded by its adoption have greatly 
extended the manufacturing limits of Messrs. Casebourne, 
who are now capable of dealing expeditiously with the 
largest contracts 

The British Westinghouse Electric and Manufacturing 
Company, Limited, have kindly furnished the above 
information, aud they acknowledge the assistance of 
Mr. F. T. Tristam, the managing director, to Mr. W. J. 
Coles (of Messrs. Maxted, Knott, and Coles) in the 
collection of the same. 


THE EXPERIMENTAL DETERMINATION OF THE 
LOSSES IN MOTORS.* 

CHARLES F. SMITH, WHIT.SCH., A. M. I. C. E., 
(Concluded from page 652.) 


5. Method of Blanc. A method depending on a different 
principle was suggested by F. Blane in 1900. The torque 


of an induction motor may be stated in two ways—viz., in 


BY A. M. I. E. E. 


* Paper read before the Manchester Section of the Institution of 
Electrical Engineers. 
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terms of the rotor copper losses or in terms of the mechanical 


output. Thus for a three-phase motor 
ры (1) 
ATS 
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where T — total torque in dyne-centimetres ; 
W «total mechanical output in watts, including 
power spent in bearing friction, ete. ; 

C, rotor current per phase; 

72 = rotor resistance per phase; 

р = number of pairs of poles of stator winding; 

з = glip in cycles per second; 

n = revolutions per second of shaft; 


Equating the two expressions for torque, 
óC?r,p W 


$ n 


. (5) 


When running light W consists entirely of power spent 
in overcoming the frictional and other losses which oppose 
the rotation of the shaft. Consequently, putting ^», and 5, 
for the speed and slip at no load, we obtain these losses 
from the relation 

W. 2 6] np , 
0 So 


P 


~ —& ‘ 
93 С?т. 


or, putting по = 


Wo 
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The determination of the no-load losses is thus reduced 
to а measurement of the slip and of the rotor current and 
resistance. The rotor resistance can be measured with a 
potentiometer or double bridge, care being taken to include 
all connections to the starting resistance, ete., as under 
working conditions. The rotor current, on the other hand, 
is not easy to measure when the motor runs light, owing to 
its slow periodicity. Instead of the quantity Cg r, we 
may, for convenience in measurement, put 


72 

where e, represents the voltage induced per phase in the 
rotor winding. At the low slip which the motor has when 
running light, Blanc assumes that the effect of self-induc- 
tion may be considered negligible, so that the rotor 
impedance can be assumed to consist of resistance only. 
He also points out how any error due to this assumption 
may be corrected. The value of e, is obtained experi- 
mentally by direct measurement (when the motor is 
stationary) on a voltmeter connected to the terminals of 
the rotor winding, the normal voltage being applied to 
the stator. The value of v, is then obtained by moving 
the rotor into the position giviug a maximum value of the 
induced voltage. The final form of the expression for the 
no-load losses overcome by the rotor becomes 


Wu bu 
So. T 
Lxcept for the uncertainty of the resistance of brush 
contacts on slip-rings and starting rheostat, this method is 
found to give in a fairly simple manner reliable and con- 
sistent results for the losses overcome by the rotor. It is, 
however, not correct to take these losses as being the true 
friction losses. Several experimenters have pointed out 
that both in this method of determining the friction losses 
and in the one to be next described, the negative torque 
due to friction will be partly overcome by the positive 
torque due to rotor hysteresis. It thus follows that the 
actual losses measured will be smaller than the true 
frictional loss by that portion of the hysteresis loss which 
is converted into mechanical energy — i.e, by the watts 
expressed by the symbols 7 В!" n р. It does not, however, 
appear to have been generally recognised that the 
hysteresis losses are not the only ones affecting the results. 
The pulsation losses in the tips or bridges of the teeth will 
also appear as a retarding force on the rotor, and will 
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consequently increase the observed value of the friction 
losses by the full amount of the losses. "Thus, if 


W, «friction losses ; 

M- rotor hysteresis losses, which are practically all 
transformed to mechanical torque at this speed ; 

W, = pulsation loss; 

the result of the determination will not be the friction 

losses only, but will be 


W = W, + W. — W,. 


This method of determination has the disadvantage that it 
is only applicable to motors with wound rotors. 

4. A method somewhat similar to the last in principle is 
that due to Dr. С. Benischke, which depends on the fact 
that for small values of the slip the total torque of the 
rotor varies in direct proportion to the slip. The slip of 
the motor is measured at no load, and at one or two 
loads slightly above no load. A curve is then plotted 
on a base of torque—or, more conveniently, watts—with 
slip as ordinates (see Fig. 11). Joining the points thus 
obtained by a straight line, and continuing this line back- 
wards to cut the horizontal axis at a point corresponding 
to zero slip, the distance of this point to the left of zero 
output will be the power exerted by the rotor in over- 
coming frictional and other resistances to its rotation. 
The actual power measured in this case, as in the last, is 
really the friction + pulsation losses — the mechanically 
converted hysteresis loss. This method is fairly easy to 
carry out if a convenient method of applying a small load to 
the motor is available. It is equally applicable to motors 
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Ра 11.— Determination of Losass by Benischke's Method. 


with wound and squirrel.cage rotors. Benischke originally 
employed a band and weights hung over the motor pulley. 
A hr more satisfactory and more easily regulated form of 
brake is one of the eddy-current type, such as that described 
by Messrs. Morris and Lister (Proc., I.E.E., vol. 35, p. 445). 
It is to be noted that the load applied must be very small, 
as the readings will otherwise not give a straight line when 
plotted. Both of the above methods 5 and 4 may be 
fairly easily carried out, and the measurements are such as 
can be accurately made without difficulty. As originally 
proposed, they both suffer from the disadvantage that what 
is measured is not the frictional losses of the motor. This 
is shown in the present case by comparing the value of the 
"friction" loss in Fig. 11 (= 198 watts) with the true 
friction loss ( = 136) as obtained from the curves shown in 
Figs. 10 and 13. A very simple application of the retarda- 
tion method of measurement may, however, be employed 
to complete the determination of the friction losses 
attempted by the authors of these tests. If the induction 
motor be run up to full speed in the usual way, and, when 
running light at full speed, if the rotor circuit be opened, 
the rotor will slow down and gradually come to rest. The 
retarding forces will be those due to friction and magnetic 
pulsation in the teeth, while the rotor hysteresis will tend 
to accelerate the rotor and prolong the time of coming to 
rest. During the early part of the retardation these will 
be the only forces to be considered. As the slip becomes 
large, eddy currents will be formed in the rotor core and 
conductors which will produce a diminution of the effective 
retarding forces. If a retardation curve is plotted with 
time measured horizontally, and speed vertically, from 


observations made оп the motor while retarding as 
described, а tangent drawn to the curve near the point 
of maximum speed will make an angle a with the hori- 


zontal axis such that its tangent, A is proportional to the 
losses, 
W, * W, — Wy. 


Now, suppose that another retardation curve is taken 
with the stator open-circuited. In this case retardation 
will be due to frictional losses only, and a tangent to the 


second curve, p at a point corresponding to the same 


speed as the first tangent will be proportional to the friotion 
watts, 
W 


ji 

As the height of the points from which both tangents 
are drawn are taken to be the same, the subtangents will be 
inversely proportional to the retarding watts in the two 
cases, and we have the relation (see Fig. 12) 


or Ё 


from which the true friction watts are determined from the 
value of (М, + W, W.) obtained in either of the tests 
described (Nos. 5 and 4). In taking the two retardation 


1000 


Speed in RPM 


Fig. 12. —Retardation Curves with Stator Excited and Unexcited. 


curves, since only the ratio of the initial slopes of the curves 
is required, it is immaterial how the readings are taken so 
long as the two curves are strictly comparable. Also, onl 

a few readings are required near the maximum speed. Wi 

motors of fairly large size it would be sufficient to observe 
the times taken to retard by acertain amount after opening 
in one case the rotor and in the other case the stator circuit. 
The two retardation curves shown in Fig. 12 were taken on 
the same motor as the other tests. Unfortunately, how- 


which in this case is 577, cannot be 


employed for оеш the results obtained їп the 
Benischke test, as the slip-ring brushes had to be lifted 
in order to obtain the curves. The brush friction was so 
great that satisfactory readings for the retardation could 


not be obtained without removing them. The ratio N M 


M 


ever, the ratio NM 


NM" 


does not, therefore, apply to the same value of the friction 
as that shown in the other curves. The effect of eddy 
currents in causing the curves to approach one another and 
then cross is well shown in Fig. 15. 

5. By opening rotor circuit. We may next refer to a 
very simple method which has been much used for measur- 
ing approximately the friction losses. The watts supplied 
to the stator of the motor when running light are observed. 
The rotor circuit is then opened, and the watts are observed 
immediately after, before the motor has had time to slow 
down appreciably. The difference between the two watt- 


meter readings, after correction for the C? R losses, is taken 
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to be the friction losses of the motor. This, again, is not a 
eorrect assumption, for the following reason. Before the 
opening of the rotor circuit, the power supplied consists, in 
addition to the copper losses, of the stator iron losses, 
and rotor friction, hysteresis, and pulsation losses. After 
opening the rotor circuit, the rotor is no longer driven by 
the stator, except in virtue of the rotor hysteresis. Thus, 
while the rotor hysteresis watts supplied to the stator 
remain the same as before, the difference in the wattmeter 
readings is the sum of the rotor retarding effects i. e., the 
sum of the friction and pulsation losses. 
measured by this method is, therefore, again not the true 


frietion watts, but is greater by the amount of the pulsa- 


tion losses. 
6. Retardation curves. 


only a limited application in the case of induction motors. 


The simplicity of the direct-current measurements is here 
rendered impossible by the fact that excitation and driving 
eurrent are both supplied to the same terminals, and one 
cannot be varied or even measured independently of the 
Even with the rotor open eddy currents and rotor 
hysteresis produce the result that an uncertain driving 
power is supplied to the rotor from the mains in addition 


other. 


to the excitation loss. It thus becomes impossible to find 
the constant K connecting the rate of retardation with 
the power required to overcome the retarding forces in the 


manner in which this is carried out for a continuous-current 
machine. In order to obtain the relation between retarding 
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FIG, 13.—Separation cf No-load Iron Losses. 


watts and retardation, Bragstad and La Cour have suggested 
supplying the excitation losses entirely to the rotor in the 
form of direct current supplied to two of the slip-rings 
while the motor is made to run synchronously. The 
machine then operates as a synchronous motor with rotat- 
ing poles excited with continuous current, and the alternat- 
ing supply provides the armature currents producing the 
driving power. The power supplied to the stator to main- 
tain the rotation at any speed is then measured and com- 
pared with the slope of the retardation curve obtained by 
allowing the motor to retard with the same continuous- 
current excitation, but with no alternating-current supply, 
in order to obtain the constant as described. After obtain- 
ing the constant in this manner, the friction losses are 
obtained from a retardation curve taken on the motor 
when retarding from full speed entirely without excitation. 
In order that the whole of the magnetising power may 
be supplied by the rotor excitation, the armature reactions 
in the stator must be a minimum, and must not tend to 
strengthen or weaken the revolving field of the rotor. 
This necessitates that the stator voltage shall be adjusted 
80 that the stator current comes into coincidence of 
phase with the induced voltage in its conductors. 
This condition can only be obtained by trial the 
terminal voltage being varied until the power factor of the 
supply circuit isa maximum. The nature of the magnetic 
circuit, and especially the fact that the rotor has not salient 
poles, cause the reactance of the stator winding to be 
relatively high, so that the power factor of the primary 
circuit can never become unity. There will thus always 
be some alternating flux maintained by the stator, and 


The power 


Retardation methods for measur- 
ing losses, which are so well adapted for measurements on 
direct-current and synchronous alternating machines, have 


| two equally spaced marks. 
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there must be a certain amount of iron loss in addition to 
the driving power included in the measured input. This 
will have the effect of making the constant slightly larger 
than its true value. The great difficulty in determining 
the constant accurately by this method is shown by the 
variation in the values actually determined. These differed 
from one another by amounts up to about 2 per cent. 
Although the meau was taken of à considerable number of 
values it is evident that great accuracy was not obtainable. 
À more accurate method of obtaining the constant would Le 
to caleulate it from the moment of inertia of the rotating 
parts, obtained experimentally by purely mechanical means. 
This method of measurement by taking retardation curves 
is again referred to in connection with the determination of 
the iron losses, for which purpose it was proposed. The 
simplest method of employing the retardation method fcr 
determining the friction losses is to carry out the experiment 
with the induction motor coupled to а continuous-current 
motor, the two machines being allowed to retard together, 
The test is then exactly as detailed in the first part of this 
paper. The friction losses of the continuous-current motor 
must be separately determined and subtracted. It is 
evident that this is at best а cumbrous experiment, and 
the retardation method must be considered as not well 
adapted for the purpose.’ A method which I believe is due 
to Mr. Cramp, by which very accurate values for the 
no-load friction coefficient may be obtained, is to wind a 
string round the shaft of the motor and pass the free end 
over & light pulley at a considerable height from the 
ground. Weights are then attached to the end of the 
string until by repeated trial the correct weight is found. 
This weight is such that, when started downwards, it is 
just able to maintain rotation of the motor shaft without 
acceleration. The uniformity of speed is ascertained by 
noting the time intervals taken by the weight to fall past 
The friction torque is thus 
found directly in terms of the weight and the radius at 


| which the weight acts on the rotor shaft. 


Methods for Determination of Iron  Losses.—1. By sub- 


| tracting the friction and copper losses from the total 


no-load losses. The simplest method of determining the 
total iron losses is to determine the friction losses by any 
one of methods 2, 3, or 4, previously given, and to subtract 
these losses, together with the calculated copper losses, 
from the total no-load watts required to run the motor 
light. If either of methods 3 or 4 (Blane or Benischke) is 
used, the true friction losses should be obtained by retarda- 
tion curves as described before, which incidentally gives the 
rotor losses as a separateitem. If the method 2 (by voltage 
variation) is employed, the single series of readings enables 
both friction and iron losses to be determined. Against 
the simplicity of this method must be set the unreliability 
of the results already discussed. 

2. Motor driven by an auxiliary machine. By coupling 
the induction motor to a direct-current machine so that it 
may be driven with open rotor circuit, a very complete 
separation of the no-load iron losses may be obtained. A 
very full description of the method of carrying out such a 
test is given by J. Bache-Wiig in the Elvhtrotechnische Zeit- 
schrift for 1906, p. 106. When running below synchronism 
with the rotor circuit open, the iron losses in the rotor 
will increase with decrease of speed. Consequently, bv 
gradually inereasing the speed of the rotor up to syn- 
chronism by means of the continuous-current motor, the 
watts supplied to the stator of the induction motor will be 
found to diminish. At synchronism, the only losses in the 
rotor will be those due to magnetic pulsation in the teeth. 
At this point also the direction of the torque due to rotor 
hysteresis will be reversed. After passing the synchronous 
speed this effect no longer tends to drive the rotor, requir- 
ing power to be taken for this purpose from the stator. 
The rotor hysteresis is, on the contrary, supplied from the 
direct-eurrent machine, and power is supplied to the mains 
owing to this cause. By making observations of the power 
supplied to the stator of the induction motor, and of the 
power spent in driving the continuous-current machine, it 
thus becomes possible to measure separately the stator iron 
loss, rotor hysteresis loss, the pulsation losses, and friction. 
The last named is obtained by driving the direct-current 
motor first coupled to and then uncoupled from the 


С. 


unexcited induction motor. The experiment requires con- 
siderable care, but is not difficult to carry out if the ratio 
of alternating to continuous voltage supply can be kept 
absolutely constant. If the voltages have any relative 
variation, а continual change in the watts taken by the 
alternating-current and direct- current machines occurs. 
The curves shown in Fig. 13 will be understood from the 
particulars already given. The lowest curve is the 
alternating-current wattmeter reading (corrected for C? R), 
the other curves all being direct-current watts supplied to 
the driving motor. It will be seen that the true friction is 
136 watts, a value agreeing closely with that in Fig. 10, 
but considerably less than is given by the Benischke test 
(Fig. 11) The total friction and iron losses are 316:5 
watts. 

3. Mr. W. Angermann has proposed an elaborate method 
for separating the iron losses, which he considers has the 
advantage over that previously described in ease of execu- 
tion—a view which hardly seems to be justified. Angermann 
starts by dividing the total iron losses into three groups, 
each group consisting of those losses which depend upon 
one factor which can be varied independently of the others. 
These groups are: (1) stator iron losses (exclusive of 
pulsation losses) which depend on the frequency of supply ; 
(2) rotor iron losses (exclusive of pulsation losses) which 
depend on the slip; (3) pulsation losses in the teeth of 
stator and rotor which depend on the speed of the rotor. 
By varying the frequency of the voltage applied to the 
stator with the rotor circuit open, while maintaining the 
magnetic induction constant, a curve of watts (1) and (2) 
is obtained from the readings of à wattmeter in the stator 
circuit, and is plotted on a base of stator frequency which 
is also rotor slip. А second test is made with the rotor 
circuit closed and motor running light. In this case, again, 
the frequency is varied and the induction kept constant. 
А curve of watts (1) and (5) is obtained from the readings, 
the rotor slip being assumed too small to produce iron 
losses. Finally, а third set of readings is taken with the 
stator short-circuited and the rotor supplied with alter- 
nating current of the same voltage as those which would 
be generated at each speed by the voltages applied to the 
stator in the former two tests. For this purpose the ratio 
of transformation must have previously been taken. This 
test gives the losses (2) and (3). By adding the ordinates 
of any two of the curves thus obtained, after correction 
for C* R loss, and subtracting the ordinates of the third, 
each set of losses may be obtained separately. The friction 
losses must have been previously separated and the values 
of stator and rotor resistances accurately measured, since 
the copper losses will bear a large ratio to the total losses 
in the experiment. The wide range of speeds, correspond- 
ing to values of the slip which would be never reached in 
actual working for which the various tests have to be 
carried out, the variations in the nature of the supply 
voltage and the number of incidental measurements—e.., 
transformation ratio, resistances, etc.—combine to make 
the method anything but convenient in practice. Where 
complete separation of the losses is required, and careful 
measurement is possible method (2) seems to be far 
preferable. 

4. Retardation methods. The experiments of Bragstad 
and La Cour, in which the rotor is excited with direct 
current in order to provide the rotating field, have already 
been referred to. The iron losses were determined in two 
alternative methods. In one case the rotor was short- 
circuited and the motor run light from an alternator having 
constant excitation, but whose speed was varied from a 
maximum value downwards. А curve of watts on a base 
of speed was then obtained, in the same manner as in the 
second measurement mentioned above in Angermann’s test. 
The second method of obtaining the iron loss curves was 
by allowing the motor to retard with direct current supplied 
to the rotor of sufficient strength to produce the same 
alternating voltage at the stator terminals as employed in 
the first test. The rotating field and iron losses were 
thus due to the rotation of a constant field formed by 
direct currents in the rotor. From the retardation curves 
the iron and friction losses at any speed were calculated in 
the usual way, the predetermined constant being used. By 
plotting the iron loss curves (obtained from the total watts 
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by subtraction of C? R and friction losses) on a base of 
frequency, the losses proportional to frequency are separated 
and classed as “hysteresis” ; while the losses varying with 
a higher power of the speed form the remainder, classified 
as “eddy-current” losses. An obvious criticism to be 
made of the experiments is the comparatively small 
practical value of the results, owing to the fact that the 
location, and consequently the cause, of the “hysteresis” 
and “eddy-current” components of the total loss are not 
determined. In exciting the rotor with direct current to 
produce the rotating field, an assumption of practical 
uniformity of this field is made. Although this may be 
justified in the case of normal motors, it may not be 
admissible in the case of motors on which it is necessary to 
make such special tests, and which would possibly not be 
chosen for such treatment if they were of the usual design. 
(Juite recently, indeed, after this paper was practically 
finished, Mr. T. F. Wall has published the results of a 
number of experiments carried out by the retardation 
method for separating the iron losses in induction motors. 
He does not give the method of observation employed in 
deriving his retardation curves, but the results appear to 
be very accurately obtained. His principal object was the 
separation of the pulsation losses. This he carried out by 
allowing the motor to retard from full speed with excited 
stator and open rotor, first in the ordinary manner, and 
then with the direction of the rotating field reversed, so 
that it rotated in the opposite direction to that of the 
rotor. The pulsation losses are unchanged by change of 
direction of the rotating field, while the remaining iron 
losses are affected by this reversal. By subtraction he was 
thus able to isolate the pulsation losses. 

In conclusion, I have to express my indebtedness to the 
committee of the Municipal School of Technology, to the 
principal (Mr. J. Н. Reynolds) and to Prof. Schwartz, for 
the facilities for carrying out the tests described in this 
paper. For assistance in carrying out the experiments, I 
am especially indebted to Mr. H. Gill and Mr. R. K. Keer, 
B.Se.Tech. Both Mr. Gill and Mr. Keer were most 
unwearying in assisting in the tests described (and many 
others preliminary to them), while their ability rendered 
the help thus given of the greatest value. I wish also to 
thank Mr. A. L. Wood and Mr. J. Davies for assistance in 
some of the measurements. I cannot close without a word 
of thanks to my friend Mr. Wm. Cramp for his sympathy 
and advice on many pointe connected with the preparation 
of this paper, and for his kindness in reading through the 
manuscript. 


TEST OF A 3,500-KW. PARSONS TURBO- 
ALTERNATOR. 


The following report from Mr. C. Н. Merz on а test 
of a 3,500-kw. turbo-alternator made at the Carville power 
station, Wallsend-on-Tyne, on Feb. 17, 1907, is of great 
interest. The fact that the results were obtained after 
six months' work adds value to the results. А consump- 
tion as low аз 13'19lb. per kilowatt-hour is, we believe, a 
record over any other steam mover. The report reads : 


The object of the test was to ascertain the steam con- 
sumption of a 3,500-kw. Parsons turbo-alternator (No. 5 
machine in the station) under various loads. The following 
tests were made: No.1, no load (non-excited), duration 
half-hour ; No. 2, no load (excited), half-hour; No. 3, 
2,000 kw., one hour; No. 4, 4,000 kw., 14 hours; No, 5, 
6,000 kw., 14 hours; No. 6, 7,000 kw., half-hour ; No. 7, 
5,000 kw., one hour. Loads were kept as nearly constant 
as possible throughout by means of the exciter field rheostat. 
The weight of condensed steam was measured by the com- 
pany’s tank and weighbridge, which had on the day previous 
to the test been calibrated in the presence of H.M. 
inspector of weights and measures and certified correct. 
The vacuum was measured at the turbine exhaust 
chamber by a mercury column. Steam temperature and 
pressure were taken at the turbine stop valve. The speed 
was taken by tachometer. In the final consumption 
results only theactual output of the generator has been taken 
into account, no deduction being made for any auxiliaries, 
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Curve of Steam Consumption of a Parsons 3,500-kw. Turbo-Alternator at the Carville Station of the Newcastle-on-Tyne Electric Supply Oompany. 


The field current of the exciter was supplied from an entirely 
independent source, but apart from this the machine pro- 
vided its own excitation. The neutral point of the gene- 
rator windings was disconnected from earth, and the three 
phases were loaded by means of a water resistance. The 
output of the machine was measured by a special wattmeter 
and by the switchboard integrating wattmeter. The same 
meter (No. 258,517) was used for tests 1, 2, 3, 4, 5, and 6; 
for test No. 7 a meter (No. 206,269) having a rather higher 
speed was used. The current was measured by a special 
ammeter connected to the same current transformer as the 
special wattmeters, and by the switchboard ammeter. 
These instruments were connected in different phases, 
giving the balance of load between phases. An ammeter 
was also placed in the exciting circuit. The switchboard 
voltmeter, indicating wattmeter, and power factor meter 
were in circuit, and were read every five minutes to check 
the accuracy of the wattmeter. The special instruments 
and the switchboard integrating wattmeter were all care- 
fully calibrated both before and after the test, and 
corrections were made in the measured output in accord- 
ance with the mean of the observed errors at the before and 
after calibrations. A summary sheet of results is attached. 
Consumption and load variation curves, which have been 
plotted from actual readings, are also appended. 

Melo of taking Readings.—A whistle was sounded at 
the commencement and finish of each test, the first reading 
being immediately taken at the whistle and thereafter at 
intervals of five minutes. The lift pump discharge valve 
was at the signal closed to the hot-well and opened to the 
weigh-tank. 

“Supplementary Test on Feb..23, 1907. To verify the steam 
consumption at the most economical load, a further test, 
consisting of three hours run at a load of 5,000 kw., was 
held on Saturday, Feb. 23, under the same conditions as 


before. The figures obtained corroborate the previous 
tests, the slightly poorer results being due to the less 
superheat. The meter used on this occasion was the same 
meter which had been used for the 5,000-kw. test on 
Feb. 17—viz., No. 206,269. The same switchboard instru- 
ments were also in circuit.” 


Messrs, C. A. Parsons and Co. are to be congratulated on 
the results obtained. 


A NEW LEADING-IN CONDUCTOR FOR ELECTRIC 
LAMPS.* 
BY C. O. BASTIAN, MEMBER. 


The difficulty of permanently maintaining a vacuum in an 
electric lamp is not satisfactorily overcome by the use of platinum 
for the leading-in conductors, as thecostliness of this metal tempts 
the lampmaker to exercise excessive economy in the cross-section 
апд епу of the platinum used, and leaky seals may be the results. 
The form of seal usually known as the Siemens’sseal—although the 
idea seems to have been originally suggested in one of Mr. 
James Swinburne’s early patents—permits of economy in 
platinum within certain limits, but these limits are too often 
strained whenever the price of platinum rises, and the market 
is consequently flooded with short-life and inefficient lamps, to 
the disgust of the consumer and the discredit of the manufac- 
turer. In the Siemens's seal the platinum is completely 
embedded in glass, being merely a bridge between two heavier 
conductors, usually of copper and nickel. Now the cooling 
ellect of these two heavy conductors, plus the cooling effect 
of the inass of surrounding glass, permits the use of platinum 
having a very small cross-sectional area, and theoretically— - 
though not practically—the length of platinum wire may be cut 
down to a minimum. 

Exactly how far it is practicable to reduce either or both of 


* Paper read. before the Glasgow Local Section of the Institution 
of Electrical Enginvers.4 


THE ELECTRICAL ENGINEER, MAY 17, 1907. 


689 


these dimensions has apparently not yet been ascertained by 
lamp manufacturers, but it is certain that the recent rapid and 
considerable rise in the price of platinum is calculated to lead 
many to attempt a reduction below the limits of safety, and the 
introduction of some cheap and effective substitute for platinum, 
which would not be subject to wide fluctuations in price, is now 
more than ever desirable, not only to the lamp manufacturer, 
but more especially to the lamp user, to whom lamps with an 
imperfect vacuum mean increased cost of renewal, perhaps 
25 per cent. increase in the bill for electricity, or poor light 
due to rapid blackening of the glass bulb. It would unduly 
lengthen this paper to describe the many ingenious but unsuc- 
cessfnl attempts to solve this problem that have been made 
since the early history of the incandescent electric lamp, but 
that all attempts hitherto have been unsuccessful is sutticiently 
evidenced by the fact that platinum is still used by every manu- 
facturer in this country, although at the time of writing the 
motal is quoted at £7. 10s. per ounce, and last year it touched 
over £8. Nickel and steel сап be alloyed in such proportions 
as to have practically the same coefticient of expansion as glass, 
but leading-in wires of this alloy have not found favour in this 
country, although it is used in certain cheap foreign-made lamps. 
The surface of the wire becomes oxidised during the sealing-in 
process, and the thin layer of oxide is sufficient ly porous to allow 
air to gradually percolate through, so that lamps made with this 
nickel-steel alloy cannot be stocked for any reasonable length of 
time without deterioration. 

fu selecting a suitable conductor for this purpose, the 
coetliecient of expansion ів by no means the only detail to bear 
in mind, and one is limited in one's choice by quite a number 
of essentialities, which may be set out as follows: (% the metal 
must be cheap ; (5) the melting point must be higher than that 
of glass; (c) the quantity of gas occluded must be as small as 
possible ; (d) there must be absolutely no tendency to oxidise 


Fic. 1. 


Io mm 


FiO. 3. 


when heated in air to the temperature of molten glass; (e) the 
coetficient of expansion must be as near that of glass as possible; 
(7) the conductivity must be as high as possible. The leading-in 
conductor now to be described has been chosen with due regard 
to all the above points, and it is the result of experiments 
extending over several years in the author's laboratory, the final 
solution of the problem being due to the ingenuity of Mr. George 
Calvert. A copper wire of any desired gauge is selected, and of 
sufficient length to extend from the lamp cap to the filament. 
Near one end, and along 15mm. of its length, this wire is 
rolled flat to a thickness of 0:075mm., as shown in Fig. 1. 
Next a 10mm. length of soft enamel glass tube is slipped over 
the flattened portion of the conductor, and is melted on to it 
with a blow-pipe flame. If this blow-pipe flame is properly 
applied under suitable conditions, the enamel glass ean be 
melted on to the tlat copper without the latter oxidising in the 
g'ightest degree, and the enamel will then adhere to the clean 
polished metallic surface just as solder would adhere. The 
enamel and copper appear to be actually joined together— 
amalgamated, as it were, one with the other—and not merely in 
juxtaposition. 

It will be evident that this glass-coated metal can now be 
heated up to any desired temperature short of the melting point 
of the copper without the latter becoming oxidised, because the 
glass coating will effectually prevent the access of oxygen to the 
surface of the metal underneath it. There is, therefore, nothing 
to prevent conductors thus prepared being sealed into a lamp 
stem, as shown in Fig. 3, and such seals have proved most 
perfect in practice, and have successfully withstood the very 
severe tests to which they have been subjected during the last 
eight months. Out of the first batch of carbon-filament lamps 
inade with these leading-in wires—Sineplat wires, as they are 
termed by the makers—30 were selected for a “life” test. 
They were arranged in two separate groups of 15 each, and 


connected with a time switch, so that each group was alter- 
nately lit for 10 minutes and out for 10 minutes; long enough 
for the seals to get thoroughly hot and then thoroughly 
cold. This run was continued for 500 hours; then the 
time switch was disconnected and the lamps were given a 
continuous run for a further 1,000 hours. During this 
test none of the lunps failed through deterioration of the 
vacuum. There were two failures, but these were caused by 
the tilaments coming adrift from the leading-in wires through 
loosening of the paste—purely mechanical faults, having nothing 
whatever to do with the question of vacuum. The remaining 
28 lamps have been in use intermittently for, perhaps, an addi- 
tional 500 hours, making an actual burning life“ of about 
1,750 hours ; but doubtless it is quite as important to note that 
the lamps were made over six months ago, because, as previously 
observed, lamps will often lose their vacuum whilst they are 
merely lying in stock. An examination of these particular 
lamps shows that there has been surprisingly little blackening 
of the bulbs, and the author thinks that it is not generally 
appreciated how greatly this blackening is dependent on the 
degree of vacuum maintained, The conclusions deduced from 
the test above described have been amply contirmed by several 
other independent trials, and it is now clear that the Sineplat 
seals are consistently good when made by hand, whilst pre- 
liminary tests with machine-made lamps promise equally satis~ 
factory results. 

On referring back to the list of conditions which are set out 
as the Specification of a satisfactory leading-in wire, it is evident 
at à glance that whilst copper complies with this specification as 
regards most of the points, the condition as to coefficient of 
expansion is apparently not met, but the flattening of the wire 
increases the proportion of surface area to mass, and the strain 
on the glass due to the expansion of the copper is less at any 
point when the copper is in strip form than if the copper were a 
cylindrical. wire of equal cross-sectional area. As the propor- 
tion of surface area to mass of copper is increased, so is the 
cracking strain of the copper upon the glass reduced, and if the 
copper is flattened below the point of critical thickness, then no 
cracking will result. For the lead glass usually employed by 
lamp manufacturers this critical thickness has been determined 
by experiment at about O'1nim., and with this gauge of copper 
about 50 per cent. of the seals will crack, but below this gauge— 
0:075mm.— no cracking whatever takes place, even though the 
projecting copper wire be raised to a red heat close up vo ae 
glass. It is believed that a further advantage is gained by 
flattening the copper, as it is probable that the rolling may 
force out some of the occluded gases by closing up the inter- 
molecular spaces, and the strip certainly appears to contain 
much less occluded gas than cylindrical wire of the same cross- 
section. The cheapness of the metal permits of a much larger 
cross-section being used than would be possible with platinum, 
and added to this there is the higher conductivity of the copper 
to assist in keeping the seal cool. 

The applicability of the Sineplat seal to X-ray and mercury- 
vapour apparatus may be here suggested, though reports of 
practical results are not yet available. It can, of course, be 
used in any of the new metallic-filament lamps, in which the 
relationship between the blackening and degree of vacuum 
seems to be quite as close as in the case of the carbon filament. 
The introduction of a substitute for platinum is not likely to 
result in any reduction in the price of lamps to the public, as 
any economy that the manufacturer may effect as a result of 
this should be set. off by improving the quality of the lamp in 
some other respect. The author can foresee no valid objection 
to this form of seal, unless it emanates from the scrap-metal 
merchant, who loses a proportion of his trade when platinum— 
made lamps go by the board. To all others engaged in the 
industry every detail is welcomed that helps towards efticiency 
in lamps, the most inefficient of the paraphernalia with which 
electricians have to deal. 


FORTHCOMING EVENTS. 


SATURDAY, May 18. 
Junior Institution of Engineers. — At 3 p.m., visit to the scientific 
instrument works of Messrs. W. F. Stanley and Co. aud the 
Stanley Technical Trade Schools at South Norwood. 


THurspay, May 23. 

Institution of Electrical Engineers.—At 8 p.m., at the Society of 
Arts, John-street, Adelphi, ** The Present state of Direct-Current 
Design as Influenced by Interpoles," by Messrs. F. Handley Page 
and F. J. Hiss: Hot- Wire Wattmeters and Oscillographs.“ by Mr. 
J. T. Irwin. 

Fripay, May 24. 

Royal Institution. —At 9 p.m., '' Recent Contributions to Electric 
Wave Telegraphy, by Prof. J. A. Fleming. 

North-East Coast Institution of Engineers and Shipbuilders. — 
At 7.50 p.m., at Literary and Philosophical Society, Newcastle- 
on-Tyne, “Some Experiments on. the Magnetic Character. of 
Vessels," by Captain W. Bartling. 
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THE CITY AND SOUTH LONDON RAILWAY. 


The extension of this railway to Euston was formally 
opened on Saturday, and the ceremony was attended by 
the leading officials of all the large railway companies. 
The length of the new part of the line from the Angel 
to King’s Cross, St. Pancras, and Euston is comparatively 
short, but the link is one which will be a very great con- 
venience to the public. Few using this line and the many 
tubes now available for subterranean communication in 
London recognise how much they owe to the directors and 
shareholders of the City and South London Railway. To 
the business acumen and determination of these directors and 
to the support given by the shareholders we must attribute 
the success of the first tube railway, which was also the 
first electric railway handling regular traffic. Sir Benjamin 
Baker, in his speech at the lunch on Saturday, recalled 
some of the difficulties overcome some twenty-three years 
ago in first persuading Parliament to sanction the scheme 
and afterwards in carrying out the engineering work. The 
plan of the late Mr. Greathead for constructing tunnels 
with а shield through the London clay proved a success, 
but there were the usual pioneering misfortunes to be 
faced and overcome. The first inrush of water into the 
working was met by the then novel method of keep- 
ing air pressure in the tube. Previously all such 
work was kept dry by pumping the water out, 
with consequent damage to the foundations of all 
buildings near. The railway was designed for cable 
working, but here, again, а radical departure was made, 
and the moving cable had to give place to electric 
traction. In 1889, when the plans for the electric 
equipment were prepared, there was little previous 
experience to guide the engineers. Messrs. Mather and 
Platt were responsible for the plant and locomotives 
and to Dr. Edward Hopkinson must be given the 
eredit for the results obtained. Naturally the first 
plant has had to give place to more modern machinery, 
but from the first a regular service has been main- 
tained. The electrical profession has throughout learned 
much from this railway. The full details of the line 
were given to the Institution of Civil Engineers soon 
after the opening. Since then Mr. P. McMahon has 
contributed to the Institution of Electrical Engineers 
two historic papers full of practical information. The 
first of these dealt more specially with the design of 
locomotives for tube railways, while the second showed 
how by the three and five wire systems such a line 
could be supplied economically with direct-current plant 
only. While the electrical profession have gained by 
the experience freely placed at their disposal, and the 
public have benefited from the travelling facilities 
offered by the railway, the shareholders have not received 
much return from their investments. The table published 
elsewhere in this issue shows a regular increase in the 
number of passengers carried, but the dividends have not 
exceeded 3 per cent., while the average is much lower. 
This is not as it should be, and we look to an improvement 
from two causes. The first is the completion of the exten- 
sion to Euston, which renders the name of the company 
obsolete. The City and North and South Railway Company 
would now be a more appropriate name. The morning 
and evening traffic between Euston and the City should be 
large, while there will also be a regular traffic each day 
from Icng-cdistance travellers on the London and North. 
Western Railway. The line links up with so many other 
railways to the south of the Thames that this latter trattic 
should be considerable. The second hope for a more 
adequate return on capital invested in the undertaking 
comes from the speech of the chairman of the London 
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County Council. He spoke of co-operation in the pro- 
vision of travelling facilities. Sir George Gibb echoed 
this policy. The omnibus companies both horse and 
motor, are all working for inadequate returns. By 
co-operation it is possible for better services to be provided 
at prices which will ensure continuity of policy and also a 
fair return on all the capital employed. 


CORRESPONDENCE. 


CHEAP WATER POWER. 


Sig, —Replying to footnote at the end of my letter re 
cheap water power, in 1905 а London company seriously 
contemplated acquiring and harnessing a portion of the 
water power alluded to for the manufacture of calcium 
carbide. After measuring flow of water, getting levels, 
and ascertaining rent, etc., the thing fell through, though 
everything was most favourable. The flow was measured 
almost daily for nearly two years at a weir 114ft. across, 
and the depth of water passing over was never less than 5in. 
This is the report of the party who took the measurements. 
Now this amount of water with a head of 20ft. would give 
300 b. p. in, say, the three driest months. Say in the six 
wettest months 1,000 h.p. could be comfortably relied 
upon. Although the ownership of this stream where it 
was intended to harness is divided among three parties, 
these have all been approached, the result being that the 
right could be obtained for £50 per annum. Say 500 h.p. 
could be had here the year round, this pans out at 28. the 
horse-power. Where in the world is power obtainable 
at such a ridiculous rate? It is practically had for 
the asking. Of course, the owners are absolutely ignorant 
of its true value. Practically everything hinges on this, 
coupled with the economical and efficient system of 
harnessing. About a mile further down the stream there 
is another admirable site where nearly the same amount of 

wer could be obtained at an outlay not exceeding £2,000 
or weir and turbines. Some years ago there was an 
attempt made to harness this portion. After spending a 
few thousands the project was abandoned. The ruins are 
now clearly traceable, hence this failure has made water 
rights easily obtainable in this district. I beg to say 
that the 2,000 h.p. mentioned is in several unite, ranging 
from, say, 15 h.p. to 500 h.p., all being well within a 
four mile radius. Therefore, considering the nature of 
the district, population, and freight oonveniences, very 
little transmission would be required and no transform- 
ing, hence expenditure required in this respect should 
be reduced to a minimum. Besides the two urban 
councils alluded to, in this radius there is а corporation 
purehasing its water at 6d. per 1,000 gallons. I have 
offered to give this town an ample supply of sound water 
at 2d. the 1,000 gallons, by first of all harnessing a small 
portion of this power, using the same transmitted elec- 
trically to sink wells and drive boreholes, afterwards the 
same power to be used for pumping water to supply the 
residents under required pressure. This is an ideal and 
most economical way for any town to obtain ite water 
supply.— Yours, etc., W. ANTROBUS, 

Longsight, May 13, 1907. 


[The value of 1,000 h.p. in а number of small falls dis- 
tributed along a river is very much less than when the 
total power is at one p We would advise Mr. 
Antrobus to work on the larger falls first and to attempt 
some smaller scheme than the driving of railways.— 
Ep., E. E.] 


THE ELECTRICAL ENGINEERS, R. E. (VOLS.). 


Orders for week ending Friday, May 24. 
Moxpav, May 20.— Headquarters closed. 
Tvzspav, May 21.—Headquarters closed. 
Tacrspay, May 23.— С” Coy.—Technical drill, 7 p.m. 
Ёкрлү, May 24.—“ D" Coy.— Technical drill, 7 p.m. 


(Signed) J. Н. S. PHIvurps, Captain, 
for Adjutant on leave, E. E. R. K. (Vols.). 


ELECTRIC HEATER AND VENTILATOR. 


Mr. T. E. Weaver, of 83, Newbridge-street, Wolver- 
hampton, has sent us a few particulars of an air-heater 
motor he has designed. This consists of a direct-current 
electric motor used as an air-heater and also at the same 
time asa fan. А motor (Fig. 1) is employed, preferably of 
cylindrical type, with centre-hung poles, having open ends, 
and with suitable provision for the passage of air to be 
heated through the motor; a heater device in the form of 
a more or less wide brass band or cylindrical sheathing of 
suitable non-magnetic sheet metal, attached round the 
armature, outside of both windings and core, from which it 
is insulated by mica: sheets; and a propeller fan mounted 
upon thé armature spindle. In action, when the motor 
armature with the attached heater sheathing revolves 
between the magnet poles, inductive current heating 
effects are produced in the metal sheathing, the eddy 
currenta set up resulting in the latter being raised to 
a very. high temperature. The propeller fan mounted 
on the armature spindle creates a constant flow of air 
through the air-gap of the motor, and the heat which is 
generated in the metal sheathing is rapidly dissipated and 
taken up by the air as it is forced through the air-channel 
and into contact with the sheathing or heater device. 
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Section of the Weaver Air-Heating Motor. 


Greatly increased efficiency and economy in the electrical 
heating of rooms or buildings is claimed for this invention 
over the ordinary stationary electric heater. In the 
ordinary methods a certain amount of electric energy is 
transformed into heat by the use of resistance wires, 
and redistribution of the heat generated is left to chance. 
To use stationary resistance wires to consume current for 
heating purposes is to leave the work only half done. By 
the use of this invention air is warmed and set in motion, 
equivalent means being employed to the passage of large 
volumes of air over very large and highly heated surfaces, 
resulting in large volumes of air being rapidly warmed and 
distributed. Since the air to be heated is drawn or forced 
through the air-gap or channel provided through the motor - 
and into contact with the highly-heated revolving heater 
device around the armature, from which the heat is rapidly 
radiated and transmitted to the stream of air, which is 
then directed forth in a horizontal direction, and so 
uniformly distributed over the whole of the area to bo 
heated. For use in connection with air-heating and venti- 
lation systems for large buildings or for analogous purposes 
where the heated air is forced through a long duct or 
channel a centrifugal fau is employed, which is coupled 
directly to and is propelled by the air-heater motor or 
motors. Where two heater motors are used, one on either 
side of the centrifugal fan, for apparatus of large capacity 
the series-parallel method of speed control may be employed. 
Provision is made in designing the apparatus that sufficient 
ampere-turns are employed on the motor field windings to 
ensure a sufficiently powerful magnetic circuit to overcome 
the increased magnetic resistance created by the slightly 
enlarged air-gap necessary for the interposition of the 
induction heater sheathing between armature and magnet 
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COVENTRY ELECTRICITY SUPPLY. 


The Bill.of the Corporation of Coventry, which passed 
the committee of the House of Commons last week, con- 
tained several clauses extending the powers of the electricity 
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Кта. 1. Curves of Units Sold and Average Price obtained at Coventry. 
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department. In support of these, Мг. Ј. A. Jeckell prepared 
an interesting table showing the financial history of the 
undertaking since the opening in 1896. From these tables 
we have made the following series of curves, which present 
the records graphically. It was in 1902 that Mr. Jeckell 
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FIG, 2. —Curves of Annual Income and Expenditure. 
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took up his duties at Coventry as manager and engineer. 
Since then the supply of power has been strongly 
pushed, until at the present time the units sold for 
this purpose are four times more than those sold 
for lighting. The average price for electrical energy 
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Ета. 5.—Curve showing the Percentage Loss or Profit. 
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for power has been reduced from 3:17d. to 1'09d., 
which accounts for the rapid increase in output. The 
increase in the units sold for lighting has been regular, 
but the slope of the curve is gradual when compared 
with that for the supply to motors. Fig. 2 shows the 
annual receipts and outgoings, To the husiness man Fig. 3 


wil appeal most strongly. This curve of profit and loss 
justifies the forward policy at Coventry. Charges have 
been reduced, more plant purchased, and a deficit changed 
to an annual surplus, which last year reached the high 
figure of £5,183. 


TELEPHONIC TRANSMISSION MEASUREMENTS.* 
BY B. S. COHEN, ASSOCIATE MEMBER, AND G. M. SHEPHERD. 


Introductory.—The study of telephonic transmission in a 
scientific manner has advanced very considerably during the 
last few years. The necessity for increasing the range over 
which commercial speech is possible, due to the constant exten- 
sion of the telephone into remote districts, and also the realisa- 
tion of the large expenditure involved in line construction and 
the consequent possibilities for economies, are undoubtedly 
responsible for this advance. For some time, however, the 
advance in transmission study has been mainly on the theoretical 
side, and investigators into the value of inserting inductances 
into telephone lines, such as Pupin, G. A. Campbell, and Hayes, 
also Kennelly, have elaborated and put into workable form the 
original deductions of Oliver Heaviside on the transmission of 
alternating currents of variable frequency over telephone lines. In 
order to apply in a practical manner the laws which govern the 
transmission of telephone waves, it is necessary to have fairly 
accurate quantitative information regarding the various factors 
concerned. The latest formule for calculating attentuation take 
into account practically all these factors, and have been proved 
to give solutions of most of the transmission problems met with 
in practice, but, unfortunately, very little is known as to the 
value of most of these factors. As an example, what may be 
called the two fundamental factors in obtaining quantitative 
transmission results—viz., the average and highest important 
frequencies to be found in telephone speech waves—have been 
in the past more or less guessed at, and consequently very little 
information exists regarding many other factors which depend 
on them, such as line and apparatus impedances. The acquisi- 
tion of any absolutely accurate figures is a matter of extreme 
difficulty owing to the large number of variables existing, but an 
endeavour has been made to get data sufliciently accurate for 
practical application. "This has been rendered possible as a 
result of the introduction of a number of instruments suitable 
for measuring the various attributes of telephone waves and 
lines. The results described in this paper have been obtained in 
the investigation laboratory of the National Telephone Company. 
and embody methods of measuring frequency, distortion, 
attenuation, current and power of telephone waves, and also 
line and instrument impedances. 


Stupy or Wave-Form AND DISTORTION$ 

Use of Oscillograph.—As might be expected, the oscillograph 
has afforded a great deal of useful information with regard to 
telephone waves. The instrument used is the high-frequency 
pattern of Duddell. "This instrument has two separate vibrators 
which can be used in a variety of ways. For investigating the 
attenuation and distortion of waves over telephone lines, one 
can be placed at the beginning and the other at the end 
of the line. Owing to the small resistance (about 10 ohms 
of these vibrators and their negligible inductance, 
they have no  appreciable disturbing effect оп the 
circuit into which they are introduced. This oscillo- 
graph is used in conjunction with the falling photo 
graphic plate arrangement. Owing to the high frequency 
and general complexity of many of the telephone waves, it 1s 
very necessary that the vibrators should be working at their 
correct damping temperature in order to obtain reliable 
records. As mentioned by Duddell and others, the best test 
for correct damping is a square wave produced by interrupting 
a direct current. 

Oscillograms of Speech Waves.—Fig. 1 shows a number of 
vowel sounds as interpreted by a common battery solid-back 
transmitter working at normal load. These were continuously 
sounded into the transmitter mouthpiece. These vowel sounds 
are quite characteristic, and can be picked out in many oscillo- 
grams of complete words, although they get altered somewhat 
in shape by different voices. The small ripple on the flat 
portion of the E wave marked y, for example, is considerably 
amplified in some voices, and the portion x very often disappears 
completely. The main characteristics, however, remain. E 
appears to be much the simplest of all the vowel sounds. "The 
falling-plate camera does not lend itself so readily to the record- 
ing of consonants, but by rapidly repeating the consonant and 
reducing the speed of the falling plate it is possible to obtain 
satisfactory records. Fig. 2 shows a number of consonants and 
words. The beginning and end of each word is indicated, 
These cases—‘‘ cur," ** pea," and **tea "—which have all explo- 
sive consonants, are interesting. It will be seen that the 
explosive portion is quite separate and distinct from the vowel 


* Paper read before the Institution of Electrical Engineers. i 
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portion, being, in some cases, separated by an interval of 
quiescence. The. question arose as to why the consonant 
portion in these cases should be generally of smaller amplitude 
than the vowel portion, as in the case of the originating sound 


A as in pay 2 — 


n AAA uw a 


О 85 in 'oh 


| | {| [| Af A^ M A n iM 
‚ “му 


Qc 
| f 
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OO as in poor 


IY Uy 
FIG. 1. 


wave the ear would appear to indicate that the reverse is the 
coe. It was thought that this might be due to the transmitter 
diaphragm, which in the case of the solid back is somewhat 
heavy, and is strongly damped, and would not, therefore, 
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respond to the brief consonant portion во well as to the vowel 
portions, In order to prove this, the same consonants were 
recorded, using both the solid-back and a lighter diaphragm 
granular transmitter. 
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Fiz. 3 shows the sound tea with the light diaphragm 
transmitter. In this case the consonant portion is nearly of 
the same amplitude as the vowel portion, the diaphragm is also 
very little damped and indicates high-frequency vibrations in 
the interva] hetween the consonent and the vowel which were 


| H! | AN 
Ре “| — 10 t, "AP ill e! [ШЧ і, ди 
Nc eer тае, ve и тр 
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not shown up by the solid back. Fig. 3 also shows an oscillo- 
gram of the consonant portion of ** tea taken by itself. This 
Is clearly a reproduction of part of the preceding. figure and 
helps to prove the accuracy of these oscillograms. It is interest- 
шу to note that the tests of the particular light diaphragm 


transmitter used gave articulation superior to that of the solid 
back, although the former transmitter was in some ways inferior 
to the latter. It may be of interest to mention that the most 
efficient sound from the point of view of amplitude is the 
vowel sound as in poor, whilst the least efficient sounds are the 
consonants **s" and the rolled er; the r,“ which is of very 
high frequency, is depicted in Fig. 4. 
CHANGE IN WAVE-FORM IN TRANSMISSION, 

The oscillograph is obviously specially suited to the investiga- 
tion of the attenuation and distortion of waves over telephone 
lines, and particularly to the latter. Fig. 5 shows the attenua- 
tion and distortion of a fairly complex sound wave (singing la“) 
over a 16-inile cable line. The cable in this case was equivalent 
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to one with 17:6 miles of 201b. conductors, and the transmission 
over this length of line is very good indeed. On analysing the 
received wave it is found that everything above the seventh 
harmonie seenis to have practically been wiped out, and this 
harmonic represents a frequency of 980 ~. Fig. 6 shows a note 
sung by a girl in a high tone, which was taken as representing 
the upper limit for speech frequency. The line in this case was 
16:6 miles of 201b. On analysing these curves the highest 
frequency left prominent in the received wave was 3,000 ~. 
This is a very high figure, and does not necessarily represent a 
frequency that matters, firstly, because the fundamental was 
exceptionally high, and, secondly, because the speech limit is 
not reached until about 50 miles of 201. cable is in circuit. 
Unfortunately, we have not found it possible to obtain an 
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analysable record over this. mileage with the oscillograph. The 
analysis of the two waves in Fig. 5 brings to light the fact that 
the attenuation of the current behaves in a curiously fluctuating 
manner as the frequency increases. The following table gives 
percentages of received currents for the various harmonics : 


Harmonic. Percentage received. | Harmonic. Percentage received. 
9 А 


T———— 81:0 "———— ТС 
(Fundamental) 

Qa на 47-0 111 250 
8 57˙0 IL aana 81:0 
. 46:0 1222 7e 15:0 
P 41:5 l5" Semeno 2:5 
„F 28 0 111 ete need 15:5 
T 250 1 40 
S 30:0 


The big rise at the eleventh harmonic is very noticeable. A 
further example of this effect. is apparent in the wave-forms of 
Fig. 7, which represent a singing **oo " sound on 30 miles of 
cable. Analysis up to the eleventh harmonie shows the following 
percentages received : 


Harmonic. Percentage received. | Harmonic. Percentage received. 
E „ NET n 3 
„ 16:7 B. E T 1:5 
E Ыы 6:0 Э а 550 
o 50 I0- i E 16:4 
„„ 1:0 Ilo wise utes 8:2 
. T3 


The ninth harmonic is the notable one in this case, and would 
have a frequency of about 2,295 ~. Such analyses as the above 
are, of course, somewhat rough affairs, owing to the difficulty in 
obtaining clearly defined enlargements of attenuated wave 
negatives: it is also an extremely laborious business, The 
absence, unfortunately, of any precise data regarding the 
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terminal conditions of the circuit when these oscillograms 
were taken, renders it impossible to explain the phenomena 
theoretically. That such an occurrence is in some degree 
possible, however, may be demonstrated by taking an arbitrary 
complex E. M. F., and supposing this to be impressed upon a 
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circuit of known electrical constants. Thus, let the following : 
E=100 sin pt+75 sin (2 pt —45) +50 sin (5 pt +30), 
with a fundamental of 200~, be the actual potential difference 
at the sending end of a cable line whose data are: length, 
15 miles; capacity, 0:054 microfarad per mile; resistance, 
85 ohms per mile; inductance, 0 ; and which is terminated 
by a piece ef apparatus, such as a telephone instrument of, say, 
0:18 henry and 200 ohms. Fig. 8 shows the above function 
plotted out through а complete period, both for the beginning 
and end of the circuit. In this theoretical example the per- 
centages of received current for the three harmonics present 


are respectively: first, 57:4 per cent.; second, 71:5 per cent.; 
fifth, 14:4 per cent. 
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Oliver Heaviside deals with this matter at some length in his 
collected papers, vol. ii., and shows by means of the equation 
for the receiving end impedance that the latter passes through 
successive maxima and minima values with increasing frequency. 
These fluctuations become less and less marked, and finally 
disappear at high frequencies. What precisely the practical 
effect on transmission is of this special reinforcement and 
diminution of certain tones we cannot at present say. The 
causes tending towards distortion are so many and varied that, 
perhaps, the resultant effect is not so strongly felt as might 
otherwise be the case. At all events, Heaviside's remarks 
regarding the instinctive quality of the human ear for recognising 
what must in reality be the merest phantoms of speech vibra- 
tions, appear to be pretty well borne out in practice. Volume 
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is the prime necessity ; articulation is, comparatively speaking, 
of secondary importance. The subject of line resonance (if 
that term may be applied) seems, however, to be one worthy of 
closer investigation. As previously mentioned, figures for the 
highest frequency met with in speech waves, which must be 
retained in order to obtain intelligible speech, are of great 
importance, and although the oscillograph may help to obtain 
some idea on this subject, this method is necessarily exceed- 
ingly complex and laborious, and involves the likelihood of con- 
siderable error, although it must be borne in mind that any 
absolute figures are out of the question, as the point at which 
articulation becomes so bad as to render the speech unintelligible 
involves the personal equation to a considerable extent. 


HIGHEST IuroORTAN T FREQUENCY IN TELEPHONE WAVES. 
Some tests carried out on loaded lines led to an interesting 
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method of ascertaining the highest important frequency ш 
articulate speech. If the spacing—i.e., distance apart—of 
loading coils is increased, and at the same time the amount «f 
inductance per mile inserted is unchanged, the attenuation 
constant also increases gradually, and at one particular spacing 
increases to an enormous extent. Fig. Ө shows curves for the 
variation of attenuation constant with spacing for frequencies 
of 800 and 1,600 ~. These curves were calculated from formule 
by G. A. Campbell, and have been confirmed by tests made 
with a sine-wave alternator. As the articulation of a received 
telephone wave depends toa very great extent on the attenuation 
of the harmonics present, it was thought that the application 
of the arrangement just referred to would help to settle the 
question as to which frequencies determine by their presence 
or absence the difference between articulate and inarticulate 
transmission. A series of articulation observations were con- 
sequently made on 20 miles of cable for increasing spacinz 
intervals with a constant load of 0°17 henry per circuit mile 
and commencing with a distribution of one load per mile. 
It was found that a two-mile load was very slightly inferior to 
the unloaded line of equivalent speaking volume, but still gave 
excellent commercial transmission. This indicates that harmonics 
above 1,600 ~ may be dispensed with (see Fig. 9). With 
three-mile distribution the articulation was commercial, but 
decidedly inferior to the unloaded line. The critical frequency 
for this disposition of the load was about 1,100 ~, and it is thus 
abren that harmonics between 1,100 ~ and 1,600 ~ are valu- 
able. For four-mile intervals speech became quite impossible, 
although the volume was still quite considerable, and we must, 
therefore, conclude that the highest indispensable frequency 
lies between 800 and 1,100 ~, and also that it is desirable te 
retain something higher than 1,100 ~ for really high-grade 
transmission. Probably 1,500 ~ would be quite a satisfactory 
figure to base calculations on. Pupin and other writers use 
750 to 800 ~ for many transmission calculations. It is 
important to note that this represents a fair average frequency. 
as damping constants calculated with this value can be obtained 
experimentally when using actual speech waves. 


(To be continued. ) 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The following were elected at an extraordinary general 
meeting on Thursday, May 2: 


Associate Members.—P. Albertine, Messrs. Sulzer Bros., 34, Norfolk- 
street, W.C.; J. E. R. Baker, Electricity Works, Squires - lane, 
Finchley, N. ; C. P. Bramley, Messrs. Siemens Bros. Dynamo Works, 
Limited, Stafford; J. F. Davie, 7, Great Castle-strect, W.; G. Fair- 
field, Thames School of Mines, Thames, New Zealand; J. J. Fasola 
care of Lahmeyer Electrical Company, 109-111, New Oxford-street. 
W. C.; H. J. Hawkins, 44, Southbury-road, Enfield, N.: R. W. 
Hayman, Harpenden Electrical Works, Harpenden ; J. F. Heath, 
Metropolitan ilway Power-House, Neasden, N.W.; S. Jewkes, 
Electric Light and Power Station, Launceston, Tasmania; M. Kotyra, 
45, Rue de Lévis, Paris; C. Lamb, Corporation Electricity Works, 
Dundee; J. Martin, Belgrave, Clifton-road, Rugby; W. J. Mayberr, 
Pontypool Electric Light and Power Company, Pontypool; E. J. 
Murphy, 18, Cambridge-street, Glasgow ; б. W. D. Newman, 16, 
Rutland.square, Edinburgh ; W. T. Robson, Tramway Offices, Alfred 
Gelder-street, Hull; C. E. Taylor, Electrical Department, North- 
Eastern Railway, Gateshead-on-Tyne ; E. R. Wood, Langford Hou, 
Queen-street, Redcar-by-Sea ; G. W. Worrall, M.Sc., Applied Fie- 
tricity Laboratories, The University, Liverpool. 

Associates.—J. H. Brown, city gas engineer, Nottingham; F. G. 
Bussell, Liverpool and London апа Globe Insurance Companv, 
1, Dale-street, Liverpool. 

Students,—G, I. Mercer, 14, Rathmines-road, Dublin: W. Е. Read, 
361. Camden-road, N.; W. Scott, 24, Church-street, Barrow- 
in-Furness; J. H. Sharp, Edgerton, Morley; N. Shuttleworth, 
6, Eelholme-view, Beechelitfe, Keighley ; E. Sutcliffe, Brow Bri iz, 
Greetland, Yorks. 


The following were elected at an ordinary general 
meeting on Thursday, May 9: 


Associate Menhers,—H. C. Adams, 37, Waterloo-street, Bintning- 
ham; C. T. T. Allan, Royal chambers, (ucen-street, Cari; 
G. Austin, 49, Polwarth-gardens, Hyndland, Glasgow; W. G. Chace, 
Municipal Power Department, Carnegie Library Building, Winnij- у, 
Canada; J. C. Christie, 7, Rupert.street, Glasgow; J. Drennan, 
93, Hulme Hall-road, Cheadle Hulme, Cheshire; B. Ellis, Cer- 
poration Tramways, Manors, Newcastle-on-Tyne; N. Frenni:.. 
British Thomson - Houston Company, Limited, Rugby; G. J. 
Harford, 47, ‘sithebarn - street, Liverpool: J. S. Heath. 23, 
Usway-street, Hebburn-on-Tyne; М. C. Henderson, Corporation 
Electricity Department, Dunedin, New Zealand; A. H. Midge, 
86, Cranmer-road, Forest Gate, E.; F. L. Milne, Sivasamudra u, 
Mysore State, South India; N. L. Murray, Colonial Mutual Chamb rs, 
Market-street, Melbourne, Australia ; W. J. Price. Generating Station, 
Summer-lane, Birmingham; M. Pulvermacher, 38, Ivy-road, Crick e- 
wood, N. W.; A. L. Salton, 15, Abbotsford-place, Glasgow: D. Sinclair, 
Barbeck Park-gardens, Broomhill, Glasgow. 


Associate, —K, H. Jackson 5, Enmore-road, Putney, S.W. 
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PARLIAMENT. 


London County Council (Electric Supply) Bill. 

The second reading discussion on this Bill took place in the 
House of Commons on the 9th inst., when Mr. COURTHOPE 
moved the rejection of the Bill on the ground that if the 
powers conferred by it were carried out fully the measure 
would set up the very worst form of municipal trading. It 
would practically extinguish private enterprise, and set up a 
statutory monopoly over an area of 700 square miles. After 
enumerating his objections, including the power to trade in 
electrical appliances, the hon. member observed that, as he was 
ziven to understand, the Council proposed to exercise the 
powers of Clause 66, of leasing or transferring the enterprise 
to private companies, and said that in the event of the Council 
doing that the objections he had raised would largely fall to the 
ground, If it were proposed to lease the undertakings to 
private. companies, there would then be that competition of 
private enterprise that was so essential to efficieney and 
econony. 

Nir 5. Scott seconded the amendment. He pressed for an 
assurance that the Bill should not further handicap the 
Borough Council of St. Marylebone in regard to its electrical 
undertaking. They acquired that undertaking by arbitration, 
and one of the chief reasons for the large award the Council 
had to meet was that they would have a monopoly of the 
electric light supply of the borough. 

Mr. МеКіххох Моор, after dealing with the complaint that 
the Bill would extinguish private enterprise, said St. Maryle- 
bone and Woolwich were not included in the Bill because 
both of these authorities, instead of obtaining powers and setting 
up electric supply for themselves, committed the initial 
mistake of allowing companies to be set up in their areas, 


and had then to о the companies’ undertakings at 
І 


enormous cost, 1 the case of St. Marylebone, the 


company, as it appeared after arbitration, had only spent 
in round figures half a million on its works, and they 
а profit of 
£700,000 after a few years’ working. He supported the second 
In deciding to proceed with the second 


obtained from St. Marylebone £1,200,000, 


reading of the Bill. 
reading the Council made a declaration to which he personally 
objected, that it was with a view to passing over the unden- 


taking to private enterprise, to some company or a group or 


association of companies. He did not know whether on further 
reflection the Council would be able to do what they contem- 
plated, but he supported the second reading because he felt 


this was an urgent question, and he did not wish to be respon- 
He assumed that a 
committee of the House would have to be satisfied that any 
conditions proposed were in the public interest before power to 


«ble for any delay in dealing with it. 


deal with the matter was given. 


Mr. Cuiozza-MowEv said in his view the Bill ought to be 
rejected on account of the leasing clause, which meant in effect 
that an area which in a few years would contain 12 or 12 millions 


of people, would be handed over to a trust for а period which 
would probably exceed the lifetime of any man now in the 
House. 


Mr. PICKERSGILL said he would vote for the second reading ав 
It was better to give this monopoly 
to the County Council, even though that body proposed to 


the lesser of two evils. 


hand it over to a company, rather than to allow it to go 
direct to a private company without the intervention of the 
County Council. 

Mr. Liroyp-Grorce (Board of Trade) was of opinion that the 
House should treat this Bill on its merits, and apart from any 
«question as to the political complexion of the Council. The Bill 
was framed upon the unanimous recommendation of a committee 
of the House. The opposition tothe Bill, he said, wasof a curiously 
contradictory character. It was opposed by those who were 
antagonistic to the principle of municipal enterprise, and they 
Were supported by nen who took exactly the opposite view and 
ssid that private enterprise ought not to have a look in. It 
unzht be true that the promoters meant to go before the com- 
mittee and state that they were not going to proceed with 
certain clauses. That was a matter for the committee. The 

ll before the House was the identical Bill drafted by the 
County Council. If the committee said they could not recom- 
mend the Bill to the House with the clauses eliminated, the 
present members of the Council would have to say whether 
they would. proceed with the Bill. But that was a matter for 
the committee. The question of the conditions on which a 
lease should be granted was not a question to be settled 
now. Ав to municipal enterprise in electricity, he added 
that 10 of the 12 municipal electric enterprises of London 
<howed a profit, and a profit on a lower rate of charge 
tothe consumer. The difference between the charge made by 
the borough councils and that made by the companies was 
something like 1d. per unit. Taking the whole of the pro- 
vincial local authorities, the gross profits they made upon a 
capital expenditure of 38 millions amounted to over two millions. 
vr £1,265,000 after providing for charges and sinking fund. If 


he supported this Bill with the power it contained for leasing, 
he did not thereby express any opinion on the question of 
leasing. He believed that was a matter which the local authority 
ought to decide for itself. 

Mr. W. Н. Dickinson, as representing the London members, 
asked the House to be careful before they passed a Bill which 
granted to the County Council the right to do exactly what it 
liked. 

The debate was adjourned. 

| Post Office Estimates. 

On the House going into Committee on the Post Office 
estimates, Mr. Buxton (Postmaster-Goneral) said there had been 
a large falling off in the revenue from postage stamps, owing to 
the increasing use of the telephone and the нш. In spite 
of this the Department had endeavoured in the lust year to 
extend the telephone system as far as practicable, Including 
certain wires which they had laid down in behalf of the National 
Telephone Company in view of taking over the lines of that 
company in 1912, the mileage of wires had been increased by 
78,000 miles. A considerable part of that had been telephonic 
extensions in various parts of Ireland. Both telephone and 
telegraph lines would be more rapidly increased if the Post- 
master-General had more adequate powers for dealing with 
individuals, corporations, or other publie bodies which, in 
various parts of the country, were great obstructors by 
refusing wayleaves. It not infrequently happened that 
on the same day he received communications complaining 
on the part of some public body that the Post Office were 
neglecting to extend the telephonic system in their area, and by 
the same post an absolute refusal of the ordinary wayleave from 
the corporation itself. In regard to the general provision of wire- 
less telegraphy, the question of the ratification of the convention 
was now before a Select Committee of the House. The Post 
Office had naturally, therefore, held their hands to a certain 
extent in issuing licences. Still, during the past year he had 
been able to issue licences to various British companies. 

The Victoria Falls. 

In the House of Commons on Tuesday, Mr. Essex asked the 
Under-Secretary for the Colonies the terms and cunditions of 
concessions and reservations made at the Victoria Falls (Zambesi) 
by the British South Africa Company. 

Mr. Снскенил,; The British South Africa Company have by 
indenture dated Dec. 14, 1906, in pursuance of an agreement 
of even date, granted and devised to the African Concessions 
Syndicate, Limited, the exclusive lease of the entire water 
power of the River Zambesi at the place known as the Victoria 
Falls, for a period of 75 years from Dec. 31, 1906, with power 
to enter upon and use an area of land which is described as. 
having a five-mile radius from Livingstone Island—always 
excepting the Rain Forest and the public parks on both banks. 
of the river. No works, however, are to be constructed in this: 
area other than a weir and a canal. The agreement fully 
defines the purpose of the lease to the syndicate, and attaches. 
certain conditions to the use of the Zambesi for the purpose of 
developing and transmitting electrical power. Опе of these 
conditions is that the syndicate shall undertake that none of 
the works to be carried out under the agreement. shall destroy, 
disfigure, or interfere with the natural beauty and characteristics 
of the Victoria Falls and their surroundings. 

Ruatlio-Telegraphic Committee, 

Before the House of Commons Select Committee on Tuesday 
(Sir J. Dickson-Poynder presiding) the inquiry as to the 
desirability of ratifying the  radio-telegraphie convention, 
signed in Berlin last autuinn, was resumed. 

Commander C. R. Payne, at present chief technical adviser 
of the Admiralty on wireless telegraphy, said he considered 
intercommunication under one organisation of vital importance. 
The convention would assist instead of hampering the scientific 
development of wireless telegraphy. The ratification of the 
convention would be of great advantage to the British navy. 
Intercommunication in war time would be of the utmost 
importance. | 

Captain the Hos. A. E. BETELL, who represented the 
Admiralty at the Berlin conference, stated that the convention 
was originally drawn up by Germany, and the British delegates 
turned it upside down and inside out. There was not a single 
thing of any value in the convention that was not proposed by 
Great Britain. Witness added that he was personally very 
desirous that the convention should be ratified, and he believed 
the Admiralty shared his view. 

Before the committee adjourned for the day there was handed 
in the translation of a letter sent to Mr. Babington Smith, 
secretary of the Post Oftice, by M. Bordelongue, the French 
delegate to the Berlin conference, protesting against the 
evidence given by Mr. Cuthbert Hall, managing director of the 
Marconi Company. In his letter M. Bordelongue repudiated 
that he had in private conversation expressed views contrary to 
those which he maintained iu his official capacity before the 
conference, and pointed out that the French delegation had 
always been a determined advocate of the principle of general 
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inter communication. It has, in fact, M. Bordelongue wrote, 
“always thought that the application of this principle is an 
international duty, dictated by regard for the scientific progress 
of radio-telegraphy, for the technical improvement of apparatus, 
and for the free exchange of traftic." 

Private Bills. 

Sir Lewis M'Iver's Select Committee of the House of Commons 
has passed the whole of the preamble of the London and North- 
Western Railway Bill, after having approved of the chief scheme 
of an electric railway to Watford earlier in the week. The 
other powers contained in the Bill related to widenings in 
various districts, and to the construction of a railway through 
Coventry. 

An agreement has been come to between the London County 
Council and the Lambeth Borough Council with regard to the 
reconstruction of the London Southern Tramways system, and 
clauses have been agreed to providing for the widened portion 
of the roadway being vested in the Borough Council, and for 
the electrification being completed in two years from October, 
1907. The Select Committee of the House of Commons have 
sanctioned this scheme, together with the proposed new tram- 
ways as follows : junction line in South Lambeth-road ; junction 
line in Stockwell-road ; loop line along Herne Hill-road and 
Wanless-road ; and loop line along Poplar-walk and Lowden- 
road. . 

The North-East London Railway Bill has been read a second 
time in the House of Lords. In the Commons the Folkestone, 
Sandgate, and Hythe Tramways Bill and the West Yorkshire 
Tramways Bill have been considered and ordered for third 
reading. 

The Administrative County of London and District Electric 
Power Bill has been withdrawn. The second reading of the 
London Electric Supply Bill will take place on Tuesday, May 28. 


HAMMERSMITH WORKHOUSE INQUIRY. 


A Local Government Board inquiry was opened on the 
Oth inst. into the expenditure of the Hammersmith Board of 
Guardians on their new workhouse and infirmary at Wormwood 
Scrubs, erected at а cost of over £261,000. "The inquiry was 
held as a result of the pressure brought to bear by the local 
ratepayers' association. 

Mr. J. S. OxLEV, the inspector, at the outset read а state- 
ment on the history of the subject of the present expenditure, 
from which it appears that the Guardians' expenditure in fitting 
and furnishing the premises in question was very extravagant, 
and in some cases exceeded the amounts which had been sanc- 
tioned. Objection was taken, among other things, to the costly 
electric lighting installation. To the cost of the electric light 
fittings the Local Government Board took objection, with the 
result that the estimate was reduced. The Board, after examina- 
tion of the scheine, stated that they were advised that the pro- 
posed number of lights was greatly in excess of what was needed, 
and would involve an extravagant consumption of electricity. 
The total ascertained cost of the electric light in the workhouse 
and infirmary was £7,531. 

Mr. M. CHAMBERs, an electrical engineer, in giving evidence, 
said that he had inspected the electric lighting and power 
installation at the workhouse and infirmary at the request of 
the Local Government. Board. The total eost of the electric 
lighting had been £1,335 in excess of the contract, of which 
“extras” amounted to £596. The scheme on the whole was a 
practical one, and the cost had not been excessive outside 
a few points. The extra expenditure over the contract 
total appeared to require more explanation. than was at 
present available. Everything as regarded this excess over 
the sum authorised seemed. to him to hang upon the 
installation of the duplicate system of wiring, which he 
had never come across elsewhere. He thought the duplica- 
tion of wires in this case had been taken to rather 
extreme limits, and a simple system of wiring might 
have been adopted. The duplicate system had much to do 
with the extra cost on the contract. There was a noticeable 
excess in the exterior lighting provided, and a needless number 
of lamps was used. "There had apparently been a misunder- 
standing in the matter of special fittings, which had led to more 
expensive fittings being supplied than were included in the sum 
provided. The consulting engineer had not been present at the 
meeting when the samples of special fittings were on view for 
selection. In his absence the committee of the Board 
appeared not only to have made a selection of fittings, 
but also afterwards to have instructed the contractors 
to proceed with the same. It would further appear that 
the contractors acted on these instructions without calling 
the consulting engineer's attention to. the fact that they 
would exceed the contract sum very considerably. It would 
appear to have been the correct. thing for the contractor to 
have submitted the extra cost and asked the committee to con- 
linm it. This, as far as he could make out, had not been donc. 


The charges for the fittings were high, and 10 per cent. might 
have been taken off the total price and a fair profit still left to 
the contractor. The total contract figure accepted, however. 
seemed to him very low. But the high rates of labour charged 
and the prices of the cable per foot run were noticeable. The 
temperature in the subways was very high indeed, and the 
rubber cables would deteriorate if that temperature were main- 
tained. Paper cables would have been both cheaper and better 
for the purpose. 

Mr. Ross Hoover, the electrical engineer to the Local 
Government Board, said the system installed, considering the 
nature of the building—a workhouse, where the simplest and 
plainest fittings conducive to safety could be used— was not 
reasonably economical. The master had expressed the opinion 
that two-thirds of the outside lighting—2,500 lamps— were not 
necessary for the working of the institution. There were 
24 lamps in the subways where two would have been ample. 
He regarded the duplication of wiring as entirely unnecessary. 
Approximately 50 per cent. of the expenditure on the electric 
installation might have been avoided without loss of efficiency. 

Mr. Horace L. P. Воот, consulting engineer, who inspected 
the electric installation at the workhouse and infirmary, said he 
did not consider that the plant had been put down with the 
greatest idea to economy. The work itself was good, and even 
very much too elaborate for what was intended. It was not a 
reasonably economical scheme for an institution of this character. 
About £1,400 or £1,500 had been wasted on the transforming 
plant, the installation of which was not, in his opinion, justitied 
on any ground whatever. He said there was 50 per cent. too 
much light throughout the building, and 30 per cent. of the 
original cost of wiring had been thrown away. Adding up the 
cost of the principal fittings, he found it to be £1,088. 18s. 8d., 
and the witness estimated that he would have been able to 
provide similar fittings at a saving of £670. 2s. 3d., or 60 per 
cent. of the total. 

The inspector adjourned the inquiry until Wednesday, the 
29th inst. 


PERSONAL. 


Mr. Н. W. Everitt has been appointed electrical engineer to the 
Clacton Urban District Council. Mr. Everitt has held the post 
tempori 

r. К. S. Downe, the electrical engineer to the borough of South- 
port, has resigned his position upon his appointment as general 
manager of an industrial concern. 

Mr. C. P. Sparks, chief engineer of the County of London Electric 
Supply Co., has been elected president of the Faraday House Old 
Students’ Association for 1907, rice Mr. S. F. Beevor, resigned. 

Mr. W. Y. Anderson, of the Lancashire Electric Power Co., has 
been appointed junior assistant in business development department 
in the Birmingham Corporation electric supply depan ient out of 
245 applicants. 

The Weymouth Town Council have agreed to the recommendation 
of the Electric Light Committee that Mr. J. H. Bolam, of Bristol, be 
appointed chief electrical engineer to the borough at a salary of £200 
per annum, with house and light and tire. 

Mr. A. S. E. Ackermann is leaving on Saturday, May 18, tor a tour 
in Austria and Dalmatia, and expects to return to Westminster on 
June 11. Though it is primarily a pleasure trip, Mr. Ackermann has 
been instructed by The Times to report on the engineering aspect of 
the tour. 

Mr. R. Withyconibe, who until recently held the position of chief 
assistant engineer in the West Ham Corporation’s tramways depart- 
ment, has been appointed engineer and manager to the Zanzibar 
Lighting. Railway, and Telephone Co. Mr. Withycombe left London 
on Thursday last for his destination. 

Mr. W. B. Morgan, mains superintendent in the employ of the 
Bristol Corp^ration electricity department, has been appointed to the 
post of station superinteudent at a salary of £225, increasing to £250 
in December next, vic Mr. J. H. Bolam, appointed engineer at 
Weymouth. Mr. A. E. Wilson, assistant mains superintendent, lias 
been promoted to the post of superintendent at £175. rising in June 
next to £200. 


APPOINTMENTS VACANT. 


Draughtsman wanted by an old-established firm of high reputa- 
tion. Apply, Box No. G 27, office of this paper. See advertisement. 

Resident Electrical Engineer, Wrexham Corporation. Salary 
£200, rising to £250. Applications to the Town Clerk by May 22. 
See advertisement in last issue. 

Electrician wanted by a firm of mechanical engineers taking up 
the branch in the East of Scotland. Wages, £2 per week. Apply. 
Вох К S. otliceof this paper. See advertisement. 

Man for the insulator, pole, battery, and transmission line supplies 
department of large electrical engineerimg works. Applications to 
Box L. D. 5, office of this paper. See advertisement in last issue. 

Shift Engineer and Boiler-House Foreman, city of Birming-. 
ham electric supply department. Respective salaries, £150, rising t 
£250 per annum, and £2, 5s., rising to £3. 58. per week. Applica- 
tious by May 28. Sec advertisement. 
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LEGAL INTELLIGENCE. 


HORNSBY AND SONS v. BABCOCK AND WILCOX. 


Before Mr. Justice Nevill, in the Chancery Division of the High 
Court on May 8, the trial was commenced of the action of Richard 
Hornsby and Sons against Babcock and Wilcox. Plaintiffs claimed 
specitic performance of an agreement of May 25, 1906, for the sale of 
their water-tube business and certain plant to the defendants. It was 
denied, on the part of the defendants, that there was any agreement, 
and set up in the alternative that if there was it wus induced by mis- 
representation, and by way of counterclaim asked for rescission of the 
agreement. The plaintitl company was incorporated in 1879 primarily 
to acquire the business of general enginecrs at Grantham. As there 
was a decline in the agricultural industry, they turned their atten- 
tion to the manufacture of gas and oil engines for machinery. Their 
case was that they acquired or invented a peculiar form of boiler known 
as the water-tube boiler—of a vertical nature, which did not require 
much floor space. This business began in 1893, and rapidly developed. 
Babcock and Wilcox, the defendants, are a company registered in 
Eugland, and are an offshoot of a very much lurger company carrying 
on business in the United States. They had also embarked largely in 
the water-tube business, and it was suggested that they contem- 
plated becoming monopolists in this business, and buying up 
that portion of the plaintitls' business. The document on which 
plaintitts sued, and which they alleged constituted the agree- 
ment, and which they asked the Court to enforce, was as 
follows: It is required between plaintiffs and defendants that (1) 
Hornsby's will sell and Babcock and Wilcox will buy the complete 
water -tube business of Horusby's, including patents, drawings, 
existing agreements for licence, certain plant, patterns, and stocks, 
and goodwill; (2) the price shall be, subject to adjustment of 
quantities and values of stocks, and to Hornsby's giving proof to 
Babcock and Wilcox all the figures relating to plant and tools, 
£30,680.” Other heads of the agreement were that Hornsby's were 
to be allowed to execute existing orders, and should hand over to 
Babcock and Wilcox all drawings of their water-tube boilers, and agree 
to assign licence, etc. Babcock and Wilcox agreed to take over the 
Hornsby water-tube boiler business entirely. Both parties acted on 
this document being signed, and plaintitis entirely dropped and gave 
up their water-tube boiler business, and (тайыйт. every order to the 
defendants. The whole action of the parties was entirely inconsistent 
with its being other than a concluded agreement. The defendants’ 
suggestion was that there was no detinite agreement come to, and that 
the agreement had been induced by certain representations, for which 
plaintitis were responsible, which were not true. The plaintiffs’ first 
answer was that these representations were not made by their agents. 
The defendants said there were covenants of which they did not know, 
and many questions of law and construction arose, but the main 
question of fact was whether Mr. Simpson was the agent of the 
plaintitls, and what materials defendants had before them when they 
entered, as plaintitls said, into the agreement. 

Mr. Eve, K.C., Mr. Jenkins, K.C., and Mr. Balfour MacNaughten 
appeared for the plaintitfs, and Mr. Petersen, K.C., and Mr. Manning 
were for the defendants. 

The hearing was adjourned till next sittings. 


NORWICH TRAMWAY ARBITRATION. 


The dispute between the Norwich Corporation and the electric 
tramway company as to the material with which the latter is to repave 
their portion of Unthank-road was concluded on the 9th inst. The 
Right Hon. A. Lyttelton, K. C., M.P.. was arbitrator. 

When the evidence was concluded, Mr. MacwonnAN, K.C., counsel 
for the Corporation, contended that under the statute it was for tlie 
Corporation to say with what materials the roadway should be paved, 
and, in the event of the reasonableness of the Corporation's demands 
being questioned, there was an appeal to an arbitrator. The issue to 
be determined was whether or not the Corporation was making an 
unreasonable demand upon the tramway company in saying that they 
shall continue to use basalt and not granite. The arbitrator had to 
decide whether the requirements of the inhabitants of Unthank-road 
Were reasonable or unreasonable, as against the objection of the com- 
pany, which really amounted toa saving of expense. The Corpora- 
tion said that the existing state of things ought to continue, and that 
ought to commend itself to the arbitrator, who ought not to put upon 
the inhabitants that which they had spent their money to prevent. 

Mr. RSI. L. K.C., for the tramway company, submitted that the 
only conclusion to be drawn frem the evidence was that experience 
had shown that basalt lava setts were not suitable for paving the 
margins of tramways. 

The ARBITEATOR said that there was no doubt that the tramways 
themselves did make a noise, and the question was whether the differ— 
ence in the noise of the traffic over the two classes of pavement was 
sutficient to justify him in saying that the tramway company ought to 
be put to considerable expense in laying the margins with the material 
contended for by the Corporation. He said he would take time to 
consider his award. 


BASS v. KRIEGER ELECTRIC CARRIAGE SYNDICATE. 


An appeal by the defendants from the decision of the judge of the 
Westminster County Court was heard last week in the Divisional 
Court before Mr. Justice Phillimore and Mr. Justice Bray. 

Plaintitt (T. J. Bass, а cabdriver) was driving two gentlemen from 
Trafalgar-square, London, to Kensington on the night of July 13 last, 
when on the road a motor landanlette belonging to the defendant 
company, and driven by Malcolm Henry Stein, came at a great pace 
towards their, and, suddenly swerving across the road, dashed iuto the 


6 


cab. Bass was pitched into the air, and alighted between the vehicles, 
and another man was also thrown to the ground. Both the iniured 
men were taken to St. George's Hospital, where the other soon after- 
wards died. Stein was arrested and charged at the Central Criminal 
Court with causing his death. Several witnesses stated that he was 
drunk, but this he denied, and he was eventually acquitted. It 
transpired that the landaulette which Stein was driving had been 
engaged by a lady who paid £90 a month for the use of 
the vehicle and the driver. On the night of the accident 
Stein. drove this lady home, and instead of returning at once 
to the garage at 48, Gillingham-street, Pimlico, he went to Maddox. 
street, and picked up his friend. en called for refreshments 
at two public-houses, and were proceeding along Knightsbridge 
towards Pimlico when the accident occurred. When a suit for 
damages was brought in the county court by Bass, it was stated, on 
behalt of the defendant company. that the arrangement with the lady 
was that during the time the landaulette was at her disposal Stein 
was to be her servant, and subject to her orders. Defendants con- 
tended that they were not liable for any injuries caused by Stein 
whilst he was making a detour for his own convenience, but Judge 
Woodfall took the contrary view, and Bass was awarded £75 damages, 
and costs. 

Mr. зн, K.C., on behalf of the defendants, submitted that the 
decision of the learned judge was wrong upon the ground that on the 
facta as proved it could not properly be said that the chauffeur was 
acting in the interest of the defendants at the time of the accident. 

The Court, without calling on counsel for plaiutitl, dismissed the 
appeal and upheld the decision of the county court judge. 


CLEMENTS v. WARWICK. 


In the King's Bench Division of the High Court, on the 9th inst., 
before Mr. Justice Ridley and a common jury, Herbert Clements 
claimed £143 from Thomas Warwick, who was stated to be a director 
of the New Motor and General Rubber Works, for work done and 
goods supplied. Part of the claim was admitted by the defendant, 
but as to the remainder he pleaded that the plaiutil? was incompetent 
to do the work, and the material supplied was useless for the 
purpose. 

r. Grimwoop Mears, on behalf of the plaintiff, said the issue of 
fact was whether at certain interviews the plaintiff advised the 
defendant to have two electric motors of 10 h.p. and 15 h.p. respec- 
tively, or whether the defendant simply ordered them without asking 
the plaintiffs advice. The amount claimed was the balance of account 
for fixing and supplying the motors and for electric lighting work. 
The case for the plaintiff was that the defendant asked him for a 
quotation for some electric cables, and inquired if he could tind him 
a second-hand 15 h.p. motor. Не did not say then what he wanted 
the motor for, but it was found that he had some public entertainment 
grounds at Cleethorpes, and some of the attractions was a revolvin 
platforn, halfway up a tower, on which about 150 people stood an 
were taken round about twice a minute. He subsequently told 
plaintitf that he had worked it with a little 3-h p. electric motor, but 
the people in Cleethorpes were getting a little tired of revolving 
towers, and he wanted to turn it into a flying machine, in connection 
with which he proposed to have boats revolved by sume mechanism 
inside and а swing outside for the tower. He wanted a 10-h.p. 
to drive this concern, but when he told plaintiff that his dynamo 
from which he got the current to drive the motors was 20 h. p., plaintiff 
told him he would never get 15 h.p. aud 10 h.p. out of the 
motors. Defendant, however, stated that he should not want 10 h.p. 
for the '' Fairy River," and under these circumstances Clements went 
away and obtained tlie motor. 

After further evidence had been given, His Lorpsnir said it was 
not а case for a jury, and referred it to a referee, . 


BRITISH ELECTRICAL EQUIPMENT CO. 


The creditors and shareholders of this company met on Tuesday, a 
compulsory winding up order having been made on April 16. 

Mr. WINEAKLS, official receiver, reported that the company was 
formed in November, 1904, with a nominal capital of £40,000, to 
acquire from Mr. H. G. Nicholson, as a going concern, the business 
of electrical engineers and contractors, formerly carried on at 11, 
Queen Vietoria-street, E.C., under the style of the British Electric 
Equipment Co. The total issued capital was £14,017. The business 
had been financed throughout by Mrs. Nicholson, who held charges 
amounting to over £12,000 over {һе debts due from the various 
councils. These charges being upon book debts did not require to be 
registered under Section 14 of the Companies’ Act, 1900, and con- 
sequently the creditors had no opportunity to ascertain the exact 
position before giving credit to the company. Until a month or two 
ago no register of mortgages was kept by the company. The cirenm- 
stances under which those charges were given to Mrs. Nicholson would 
be carefully investigated with a view to testing their validitv. An 
approximate statement of affairs showed total liabilities £25,493, of 
Which £9,836 was unsecured ; the assets valued at £2,000 were 
entirely absorbed by the claims ot the debenture holders. 

The liquidation was left in the hands of the official receiver and a 
committee of five creditors. 


INQUEST. 


An inquest was held last week by Mr. G. P. Wyatt, coroner for 
South London, on the body of William Tomalin, a stoker employed at 
the South-Eastern Hospital, Old Kent-road, who accidentally met his 
death through a defective electric lamp. 

JOHN STEEL CN, engineer at the above institution, stated that 
he was overhauling tlie water-valve iu the pump-room, aud as he could 
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not see very well, he asked deceased to bring the electric lamp which 
hung from a hook in the ceiling. In order to reach it, deceased would 
have to mount a Jadder to the platform at the end of the building. 
Witness heard deceased go up the ladder, and immediately heard a 
gurgling noise. Upon looking up, he saw deceased on his knees with 
some blood on his mouth. Witness ran to his assistance, and inquired 
what was the matter, but received no answer. Witness then called 
another stoker, who caught hold of the deceased, and on doing so called 
out, It is the electric light.” Deceased was brought to the floor, and 
a doctor was summoned, who on arriving pronounced life extinct. 
Replying to өле; by the coroner, witness stated that he could not 
say whether deceased had the electric lamp in his hand when he first 
went up. Deceased was accustomed to the work. Nothing of a 
serious nature had previously gone wrong with the elcctric light plant. 

Another witness said he caught hold of deceased, and on doing so 
immediately received a shock, which threw him back several feet. He 
then pulled the plug out of the wall, previously covering his hand 
with his jacket, and disconnected the current. He thought there must 
have been a leakage somewhere. 

Tuomas JOHN Hoce, enginecr-in-charge, said he took possession of 
the lamp. For about six minutes he tested it by twisting the cable, 
and it poe to have a slight leakage, known as a temporary leak. 
When he applied his finger to the spot it felt like a pin prick. The 
lamp had been in use for about a nionth or five weeks only. 

A eee attributed tlie cause of death to syncope from an electric 
shock. 

The jury returned a verdict of accidental death, such death being 
caused through a defective lamp. 


COMPANIES’ MEETINGS AND REPORTS. 


SMITHFIELD MARKETS ELECTRIC SUPPLY. 


The adjourned ordinary general meeting of the Smithfield Markets 
Electric Supply Co. was held on Friday last, Mr. Herbert Leon, 
chairman of the Company, presiding. 

In moving the adoption of the report and accounts for the past 
year, the CHAIRMAN said that at the last mecting it was decided to 
appoint a committee of two shareholders, consisting of Mr. Glasier 
and Dr. Butlin, to inquire into the statement of the directors, acting 
on counsel's advice, that by the articles of association the ordinary 
shareholders could not be legally paid under the circumstances of the 
Company at the time. At the time, he thought that the action of 
the shareholders 1 a lack of confidence in the directors, hut the 
representatives of the shareholders had since had the opportunity of 
reading the advice of two other of the most eminent of counsel, and 
they had both concurred in the opinion that the payment would have 
been, and still was, illegal. The Board was glad that Mr. Glasier 
had taken this action, because the result was such as to be reassuring 
to the shareholders. 

Mr. J. BROWNE MARTIN seconded tho adoption of the report, which 
was unanimously adopted. 

The accounts showed that the gross profit amounted to £5,136, the 
net profit being £3,172. The available balance, including £1,409 
ee forward, was £4,581, which would be carried to the reserve 
fund. 


URBAN ELECTRIC SUPPLY. 


The annual general meeting of the Urban Electric Supply Co. was 
held on the 9th inst. at the Westminster Palace Hotel, Mr. Francis 
E. Gripper presided. 

In moving. the adoption of the report, the CHAIRMAN stated that a 
Г ago he explained the difficult conditions under which electric 
ighting undertakings were working. owing to the severe competition 
with other methods of illumination— principally of gas. These con- 
ditions had not materially changed, but they had been able to make 
very considerable progress. They had connected the equivalent of 
54,000 new lamps—an increase of 18 per cent., and the profits had 
increased from £28,000 to £33,000, which was a'so an increase of 18 
per cent. All their works were in complete working order ; but they 
could not, of course, add a large number of new consumers without 
incurring some additional capital expenditure. The increase in their 
capital expenditure had, however, been only a little over 4 per cent. 
The new capital spent during the year had been about £15,000 on 
additional generating plant and about £25,000 on mains and connec- 
tions for new consumers. The net protit for the year amounted to 
£31,439. From this amount had to be deducted debenture interest 
paid and accrued amonnting to £9,000, which left a balance of 
£22,439 available for dividend. The amount required to pay the 
5 per cent. guaranteed dividend on both the preference and ordinary 
shares was £32.500, leaving a balance of £10,060, which had been 
paid by Edmundson’s Electricity Corporation under the terms of their 
contract. No further capital had been issued during the course of 
the year under review ; but an issue of £75,000 debenture stock had 
just been made, the proceeds of which would go towards paying off 
the amount standing in the halance-sheet as due to their contractors. 
Under the contract between their Company and Messrs. Edmundson’s 
it was provided that no depreciation was to commence until after 
1906. From the beginning of the current year, therefore, depreciation 
would commence under thé terms of the contract. 

The report was unanimously adopted. 


AUCKLAND ELECTRIC TRAMWAYS. 


The ninth ordinary general meetiug of the Auckland Electric 
Tramways Co. was held on the 7th iust. at the registered ollices, 


Donington House, Norfolk-street, W.C., Mr. С. G. Tegetmeier 
(chairman of the Company) presiding. | 

In moving the adoption of the report (Electrical Enyinecr, May 3), 
the CHAIRMAN said that with the exception of a short extension of 
about half a mile which was opened for traffic on Aug. 29, the same 
route mileage was being worked as in 1905, and traffic receipts had 
increased from £121,879 in 1905 to £130,336 in 1906 representing an 
average of approximately £6,800 per route mile, or an increase of 
about £300 per route mile over the previous year. Over 21 million 
passengers were carried during the past year—an increase of about 
1 300,000 upon the number carried in 1905. This indicates that the 
population of Auckland was carried more than 300 times over in the 
course of the year. The proportion of expenses to receipts worked out at 
55 per cent., & reduction of 3 per cent. on the percentage for the 
9 year. Capital expenditure for the year amounted to £9,768, 

ringing the total expenditure on the tramways to £592,992. Ten new 
cars were ordered during the year, five of which have been delivered. 
With the delivery of the remaining five the number of cars in the 
possession of the Company will be 72. A considerable portion of the 
new capital raised will be needed for the extensions in the Mount Eden 
district. It has been decided to construct these as double lines 
throughout, and the work will be commen^ed as soon as the necessary 
preliminaries have been completed. A good deal of the material has 
already been ordered, and it is hoped that the extensions will be open 
to tratfic before the end of the year. There are one or two other short 
extensions which the Board is being pressed to undertake, and which 
the local requirements would appear to justify. These will have the 
Board's consideration when the extensions now in hand are completed. 
The cost of the new cars and of the considerable addition to the plant 
at the power station, increasing it from 1,525 kw. to 2.125 kw. 
capacity, are further items of capital expenditure which will have to 
be met during the current year. 

Mr. C. ЗнікКЕКЕ HILTON seconded the motion, which was carried 
unanimously. 


WEST COAST OF AMERICA TELEGRAPH. 


The tenth ordinary general meeting ot the shareholders of the 
West Coast of America Telegraph Co. was held on Tuesday at Electra 
House, E.C., Sir J. D. Pender presiding. 

The CHAIRMAN, in moving the adoption of the report (Electrica 
Engineer, May 10), said the gross revenue for the year 1906 was 
£68,048, as compared with £50,808 in 1905—an increase of £17,240. 
The expenses for the year amounted to £34,175, compared with 
251.114 in 1905. The earthquake at Valparaiso broke both their 
cables, but the staff was to be congratulated on the way they corrected 
things. ‘That was the first time the directors had been able to appear 
before them and pay a dividend. Notwithstanding, the dividend of 
23 per cent. was not a large one, but they were building up a reserve 
fund. 

The report was unanimously adopted. 


SUBMARINE CABLES' TRUST. 


The ordinary annual meeting of the Submarine Cables' Trust was 
held on Tuesday at Electra House, E.C., the Marquess of Tweeddale 
presiding. 

In moving the adoption of the report (Electrical Engineer, May 10) 
the CHAIRMAN said that the revenue for the past year amounted to 
£25,277, or an increase of £220 over that of the preceding year. 
Though this increase was small, it was satisfactory, seeing that their 
total investments gave a return of over 8 per cent. Their expenses for 
the year amounted to £1,162. During the period under review 
43 certificates had been redeemed, making a total of 1,117 out of the 
original 4,200. The market value of the securities held by the Trust 
showed an appreciation over the cost of nearly £182,000. 

The report was unanimously adopted. 


EASTERN TELEGRAPH. 


The seventieth ordinary general meeting of the Eastern Telegraph 
Co. was held on Tuesday at Electra House, Finsbury-pavement, Sir 
John Wolfe Barry presiding. 

The CHAIRMAN, in moving the adoption of the report (Electrical 
Enginecr, May 5) remarked that as the accounts presented were for 
a broken period, it would be somewhat difficult and possibly mislead- 
ing to attempt any comparison with previous accounts, but he had 
pleasure in stating that in the aggregate the receipts showed an 
improvement of about £9,000 compared with the corresponding 
quarter of 1905. The receipts from traffic with China and Japan stili 
showed a falling off as compared with the corresponding period of 
1905. This was owing to the general decrease of traffic coming after 
the inflation caused by the Russo-Japanese War, but there were signs 
that this last-named traffie was on the road to recovery. Toa large 
extent the Company's South African traffic had always depended on 
mining business, and judging from the present state of that industry, 
it would be some time before they were likely to regain their former 
amount of trafic. He was in hopes, however, that iu course of 
time the general commercial business of South Africa would 
gradually increase so as to make up what was lost through the 
falling off in the Stock Exchange business of the mines. Thein 
receipts from correspondence exchanged with India, South America, 
and Egypt showed substantial increases, but ayainst this they had 
had, in respect of Egypt, to carry 25 per cent. more work for the 
sume money, and the same remark, to a less extent, was true with 
regard to India. The net result of working for the nine months to 
Dee. 31, 1906, was that the directors had an available balance of 
£284,752, and after making suitable provision for their reserve funds, 
they were able to propose tlie payment of a tinal dividend of 14 per 
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cent. and a bonus of 2 per cent., making, with previous distributions, 
a total payment of 53 per cent. for the nine months. This was 
equivalent to the customary distribution at the rate of 7 per cent. per 
annum, including dividend and bonus. He was peno to report 
that, as the result of protracted negotiations with the Portuguese 
Goverument, the concession which this Company held conveying the 
sole right for landing cables between Great Britain and Portugal and 
hetween Portugal and Gibraltar апа Malta, had been extended for a 
further term of 15 years. 

Sir Jon DEN ISON-PEN DER seconded the motion, which was carried 


unaniniously. 


— 


CRAIGPARK ELECTRIC CABLE. 


The fourth annnal general mecting of the Craigpark Electric Cable 
Co. was held on the 8th inst. at Glasgow. 

Mr. James T. TvLLIs presided, and, in moving the adoption of the 
report, said the directors aimed at paying a dividend of 6 per cent. 
for some time and writing down the value of the buillings for 
depreciation, and in that way the business would become a thoroughly 
sound one. The electric wire section was in a healthy condition. 
They had been negotiating with the big combine of electric wire- 
makers, thinking their Company might benetit by entering the 
combine, but during the year it was decided that they would stand 
alone, and produce an article which, in spite of the competition, would 
establish their goods in the market. The directors looked forward to 
a prosperous future. 

Ir. W. R. Dick seconded, and the report was adopted. 


ETRUSCAN COPPER ESTATES. 


The report of the Etruscan Copper Estates to Dec. 31 last states 
that the directors are in the position to intimate that for some time 
past ore of improved quality has been disclosed in the drives of 
successive levels of the mine. With the object of being able to inform 
shareholders whether this marked improvement might reasonably be 
expected to be continuous, it was held desirable to postpone the 
gencral meeting to as late a date as would be permissible. The 
directors are glad to be able to state that the most recent developments 
have been of a satisfactory nature. The directors have to report that, 
consequent upon the reorganisation at the mines effected in conformity 
with the instructions of Mr. Alexander Hill (of Messrs. Alexander 
Hill and Stewart) by their representative, Mr. Rupert Alabaster, and 
owing also to the scheme of underground development adopted by the 
Company's present mine manager, an excess of income over expendi- 
ture has been secured for many months past. The surplus in question 
was provided without encroaching upon the ore bodies above referred 
to The undertaking has thereby become self-supporting, and it has 
been possible to repay a considerable proportion of the moneys 
previously borrowed from friends of the Company. Subject to no very 
material decrease in the price of copper, a similar excess of income may be 
expected tora lengthy period, and later on this incomeshould be substan- 
tially increased when the better-class ore, such as has been disclosed, is 
renderedavailable by the necessary development. A much longer period 
than was originally stated has been needed to properly open up the 
ваше. Still, further time will be required before regular tonnage, in 
addition to that obtainable from present reserves, can be relied upon 
from recently disclosed ore bodies. In relation to the condition of 
the property up to the end of last year, Messrs. Alexander Hill and 
Stewart have favoured the Company with the enclosed working 
report, received by them from their representative, and they have 
furthermore written to the chairman of the Board as follows: ‘We 
notice that Mr. Alabaster, in his report, has not given any opinions 
on future prospects, but the impression which Mr. Alabaster gave us 
b-fore his departure for Australia was that, in view of the very satis- 
factory developments in the neighbourhood of Earle shaft in successive 
levels, he considered that it would shortly be possible to keep the 
large furnace at work on ore of at least 2 per cent. grade, but that 
he had considered it advisable to retard the production from the Earle 
shaft workings so as not to interfere with the developments. We 
understand that the ore produced in the Earle shaft working has 
ав produced entirely from developments, and no stoping lias been 

one. 


BRUSH ELECTRICAL ENGINEERING. 


The report of the Brush Electrical Engineering Co. for 1906, to be 
presented at the meeting on 23rd inst., states that the profit and loss 
account shows a gross profit of £73,710. General charges, main- 
tenance, interest on debenture stock, and £6,500 carried to deprecia- 
tion reserve fund absorb £49,526, leaving a net prolit of £24,184. 
The general reserve fund has been reduced by £6,890, being losses 
accumulated since Oct. 31, 1904, in connection with the Company’s 
Australasian branch, and part of the expenses of closing that branch. 
This business has now been placed upon a dillerent footing by the 
appointment of agents. This fund has also been debited with £135,593 
for preliminary expenses, experiments, and excess cost of work carried 
out during the year on new lines of manufacture (principally main- 
line rolling-stock and commercial motor vehicles) entered upon by the 
Company in consequence of a diminution in the demand for tramway 
rohiug-stock. It would be permissible to write off these charges over 
aterm of years, but the directors have decided to at once extinguish 
them by taking the full amount from the general reserve fund. The 
directors are of opinion that the experience gained in dealing with 
this new work will prove to be of great value to the Company in 
the future. In view of the depreciation of the value of the Com- 
pany's investments, to which the auditors call special attention in 
their certificate, the directors have determined to adopt a conservative 
policv, and recommend that the profits of the year—£24,184—be 
appropriated as follows: to general reserve fund, £21,483 ; to balance 


carried forward, £2,700. The depreciation reserve fund will then 
stand at £58,500, and tlie general reserve fund at £25,000. The sum 
of £22,822 has been expended on additions to plant and buildings 
during the year. The directors report that while the works have been 
very fully occupied during the year on important contracts, the 
amount of net profit has been seriously affected by the continued 
strenuous competition, by thestrike of a number of workmen employed 
in the Company's car-building shops, and by the onerous ternis, due 
to the condition of the money market, upon which money has had to be 
borrowed to provide the additional capital required for the increasing 
business which the Company now commands. A lease of the works 
and business of the British Automobile Development Co. has been 
acquired, and the Company is now in а favourable position to manu- 
facture and supply the latest and most approved types of motor omni- 
buses, lorries, and other commercial motor vehicles. The auditors’ 
certificate states: ''In accordance with the provisions of the Companies 
Act, 1900, we certify that all our requirements as auditors have been 
complied with, and we report to the shareholders that we have audited 
the above balance-sheet, with the accounts relating thereto in London, 
with the accounts of the Australian branch for the two years ending 
Oct. 51, 1906, certified by local auditors, and with accounts from the 
Bombay branch signed by the Company's representative. The stock 
has been taken by employés of the Company and the summary of the 
stock signed by the secretary and assistant manager. The shares and 
debentures, all of which are entered in the balance-sheet at or below 
ccst price, have, as to about three-fourths of them, published prices, 
and the values at such prices show a large reduction upon the figures 
in the accounts. We are unable to verify the value of those not 
having published prices, but, with the exception of one item of 
£10,000, they appear to be of small value. The item of patents and 

oodwill remains at £181,397. 8s. 9d., the figure at which it stood at 

une 50, 1897. During the year further patents have heen allowed to 
lapse and various other patents have been acquired. Subject to the 
above remarks, in our opinion such balance-sheet is properly drawn up 
80 a8 to exhibit a true and correct view of the state of the Company's 
affairs as shown by the books of the Company.” 


CHISWICK ELECTRICITY SUPPLY. 


The report of the Chiswick Electric Supply Corporation for the 
12 months ended Dec. 51 last states that the progress made by the 
Corporation's undertakings continues to be satisfactory. During the 
year 26,112 has been expended on capital account for machinery, 
mains, free wiring, etc. The total number of lamps, motors, etc., fed 
from the Corporation's mains at Chiswick and Aberystwyth is 
equivalent to 60,551 lamps of 8 c.p. The number of consumers at the 
end of the year was 1,578, and extensions are now in progress both at 
Chiswick and Aberystwyth to meet the increasing demand for current. 
The maximum power sent through the mains in 1906 was: for 
Chiswick, 874 e.h.p. оп Dec. 31 and for Aberystwyth 280 e.h.p. on 
Aug. 18. The profit made by the Corporation for tlie year amounted 
to £6,126. Out of this sum interest on debentures and temporary 
loans amounting to £2,439 has been paid, leaviug a balance of £3,687 
to the credit of net revenue account. This the directors propose to 
apply to the payment of a dividend on the ordinary shares of 6 per 
cent. for the year, carrying а small amount forward. 


WEST LONDON AND PROVINCIAL ELECTRIC SUPPLY. 


The report of the West London and Provincial Electric Supply Co. 
for the 12 months ended Dec. 51 last states that the earnings of the 
Company are dependent on the business done by the Chiswick Elec- 
tricity Supply Corporation, whose shares are owned by the Company. 
During the year the progress made by the undertakings worked by 
the Corporation has been satisfactory. The Chiswick Electricity 
Supply orporation accounts, after paying interest on the debentures 
and other charges, show a profit of £3,687, which the directors 
propose to apply to the payment of a dividend at the rate of 
6 per cent. on the ordinary shares. This will be paid over to 
the West London Company, whose accounts show a balance at 
the credit of the profit and loss account in the balance-sheet 
of £3,143. During the year the scheme for wiping out the 
arrears of dividend on the cumulative preference shares, by temporaril 
capitalising the amount of such arrears, was carried through. Accorde 
ingly, redeemable funding certificates carrying interest at the rate of 
44 per cent. per annum were issued to the persons entitled to such 
arrears, the certificates amounting in the aggregate to £11,265. This 
transaction discharged all arrears of preference dividend up to Dec. 31, 
1905. The directors propose to apply tbe above balance of £3,143 to 
the payment of a dividend on the cumulative preference shares at the 
rate of 6 per cent. per annum for the year ended Dec. 31, 1906, and 
to the payment of interest at the rate of 44 per cent. per annum on 
the funding certificates from July 1 to Dec. 31, 1906, the interest 
according to the scheme of arrangement being payable trom the 
former date. 


CALLENDER'S CABLE AND CONSTRUCTION. 


The report of Callender's Calle and Construction Co. for the year 
1906, to be submitted at the meeting on 30th inst., states that the 
accounts show a balance at the credit of profit aud loss account for the 
year's working, after providing for income tax, of £80,773, to which 
is to be added the balance brought forward, £38,921. From this 
must be deducted interest on debenture stock and dividend on the 
preference shares, appropriation for depreciation of buildings, plant, 
and machinery, £12,866, and appropriution for depreciation on office 
furniture, £556, leaving an available balance of £82,972. The 
directors propose a dividend on the ordinary shares at the rate of 
10 per cent per aunum, clear of income tax, being 103, per share, 
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whereof бв. was paid on Nov. 1, 1906, and 5s. will be paid on 
May 31, 1907, a bonus of 5s. per share to be paid also on May 31, 
1907, and the carry forward of £56,722. The report says that the 
results thus obtained must, in the opinion of the directors, be con- 
sidered satisfactory, showing as they do an advance on the excellent 
figures of 1905. In the early part of the year under review 
there was a large demand for cables and other materials manu- 
factured by the Company, but during its concluding months 
sules were restricted, owing to the unusually high prices 
of metals, and especially of copper. The position of copper 
at the moment is unsatisfactory from the consumer's point of view, 
the uncertainty as to its future being a greater factor in restrain- 
ing business and interfering with the extension of electrical enterprises 
than even the present high prices. As a result, few important con- 
tracts for new mains have been entered into during the past six 
months, and a waiting policy has, in the meantime, been adopted by 
many of the Company's customers. The possibility of legislation 
allecting electrical supply has also had its effect in postponing new 
undertakings. The Company's business in this country has, therefore, 
for the present been chiefly confined to extensions of existing networks. 
On the other hand. the Company's foreign connection has been enlarged 
and increased. Further contracts of considerable magnitude have been 
carried out in various parts of India, in Hong Kong, Shanghai, and 
other places in the Far East. Important contracts have been secured 
in South America and Mexico, the Company's engineers having 
carried out the laying of cables in Brazil and in the Argentine 
The Company's business on the Continent has been vigorously 
pushed, with satisfactory results, orders having been secured, 
amongst other places, for the tramways of St. Petersburg and 
the lighting of Christiania. The Company has recently turned its 
attention to Canada, and arrangements have been made there which 
have already resulted in satisfactory orders, with every prospect of 
excellent business being secured in the future. The difficulties which 
have attended the operations of some of the companies supplying elec- 
tricity in bulk have caused disappointnient to the directors, and have 
naturally affected this branch of the business. The directors are, 
however, of opinion that power supply over wide areas will, at no 
distant date, again require large quantities of underground mains. 
The securities which the Company holds in several of the power 
undertakings have already been much written down, but before 
arriving at the profits for last year a further sum has been written off 
to meet possible losses in South Wales and elsewhere, and to provide 
against furtlier depreciation. The directors consider that they have niade 
aniple provision in this respect. The reorganisation of the Anchor Co.'s 
factory at Leigh and its business generally has now been completed. 
The amount at which the Company's interest stands has been amply 
written down in the balance-sheet out of the sums put aside in past 
years for that purpose. The working of the Anchor Co. is now satis- 
factory, and is at a profit, its trade in rubber wires having been con- 
siderably extended. The machinery, plant, and equipment at the 
factory at Erith and on outside contracts have been maintained in a 
thoroughly efficient condition, and the cost thereof has, as usual, been 
charged against this year's profits. А new item appears in this year's 
balance-sheet, representing the interest of the Company in the 
St. Helens Cable and Rubber Co. As explained at the last general 
meeting, ciicumstances arose which rendered it possible for the 
directors to acquire a share in this business, thereby putting an end 
to troublesome competition and assisting the Company in other direc- 
tions. This participation in the St. Helens business has already 
proved of considerable benefit to the Company. The directors remind 
the original shareliolders that the present balance-sheet covers the 
twenty-fifth year of the operation of the Callender cable business. 
Attention is called to a notice accompanying the report of an extra- 
ordinary general meeting of shareholders to decide upon the remunera- 
tion to be paid to the directors. 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT. 


The report of the Brisbane Electrie Tramways Investment Co. for 
19C6 states that the dividends on the shares held by this Company 
for 1906 amount to £49,966. Adding sundry receipts, £55, and the 
amount brought forward, £2,618, there is a balance to credit of 
revenue account of £52,640. After deducting income tax and general 
charges in London and expenditure in Brisbane, including the insur- 
ance undertaken by this Company under its contract with the tram- 
ways company, there remains a net balance available of £47,282. The 
debenture stock interest has absorbed £18,703, and an interim dividend 
has been paid on the preference shares amounting to £8,906. There 
thus remains £19 673, and the directors recommend that this be 
appropriated in the following manner: to accidents insurance fund 
(bringing it up to £2,000), £1,000 ; payment of the balance dividend 
on the preference shares, making up the full dividend at the rate of 
5 per cent. per annum, £8,906, and payment of a dividend of 2s. per 
share, free of income tax, or at the rate of 2 per cent. per annum on 
the ordinary shares, £7,500, carrying forward £2,267. 


NEW COMPANIES REGISTERED. 


British Manganese Co, Limited. — Registered April 24. 
Capital, £10,000 in £1 shares. Objects: to acquire any mines, mining 
rights, and metalliferous land in the United Kingdom or elsewhere, 
and to carry on the business of miners, prospectors, explorers, metal- 
lurgists, dealers in manganese and other substanzes, etc. No initial 
publie issue. Registered office: 125, Edmund-street, Birmingham. 

Cling-Surfaco, Limitod.— Registered April 18. Capital, £1,000 
in £1 shares. Objects: to adopt an agreement between the Cling- 


Surface Co., of Buffalo, U.S.A., of the one part. and T. E. Lawrence, 
of Buflalo (on behalf of this company), of the other part, and to carry 
on the business of manufacturers of and dealers in Cling-Surface pre. 
parations for belting, oils, mechanical and electrical supplies and 
machinery, ete. No initial publie issue. Registered without article: 
of association. Registered otfice : 119-125, Finsbury-pavement, E.C. 
" Certus" Gearless Co., Limited. —Registered April 25. Capital, 
£500 in £1 shares. Objects: to adopt an agreement with E. H. J. С. 
Gillette ; to acquire and exploit the invention or inventions referred to 
therein, and to carry on the business of mechanical, electrical, sanitary. 
gas, and water engineers, makers of electrical tramcars, motorcar, 
carriages, cycles, and other vehicles, makers of mechauical, electrical, 
and other engines, machines, and contrivances, etc. No initial public 
issue. Registered office: Inverness Works, Staines-road, Hounslow. 


Liens Registered. 


Chatham, Rochester, and District Electric Lighting Co. 
Limited, Chatham.—Discharge, registered April 23, of debentures 
dated June 12. 1901, for £9,000. 

Electrical Power Storage Co., Limited, London, E.C.—Licn 
registered May 6 for £7,900 5 per cent. debentures, part of an 
authorised series not to exceed £30,000: no trustees ; secured by а 
floating charge on the entire undertaking and all the property and 
assets, present and future, including the uncalled capital for the time 
being. 


OPENINGS FOR CONTRACTORS. 


А BERGAV ENNY — Presbyterian church and school buildings (S4. 200). 
Architect, Mr. E. A. Johnson, Abergavenny. 

ABERGWYNFI—Erection of chapel. Architect, Mr. A. L. Thomas, 
Church-street-chambers, Pontypridd. 

ABINGDON (BERKs)—Cookery centre to be erected for the Education 
Authority. Tenders to the Education Secretary, Keading, by 
May 31. 


ALNWICK—New infirmary being erected (£6,200). Architects, 
Messrs. Boyd and Groves, Newcastle. Builders, Messrs. Elliott, 
Preston. 


BELFAst—Switchboard for turbines at Corporation generating station 
(£700) ; mains extensions (£2,175). 

BopMixn—Private residence in Priory-avenue. 
Jenkins, Bodmin. 

BripGEN)p—A\terations and extensions at Court Colman. Architects, 
Messrs. Cook and Edwards, Masonic-buildings, Bridgend. 

Bristo.—Four sub-stations are to be erected for the Electricity 
Committee. 

CAMBRIDGE—New schools at Chesterton for the County Council 
(£10,000;. 

CHESTERFIELD—Erection of villas and offices ; also new nurses’ home 
and additions to present hospital buildings. Architect, Mr. W. C. 
Jackson, 29, Knifesmith-gate, Chesterfield. 

Consett (DurnHAM)—New Council school. Architect. Mr. W. H. 
Knowles, 25, Collingwood-street, Newcastle-on-Tyne. 
CovENTRY—Plant extensions at Corporation electricity 

(£27,000). 
DakLINGTroN—New school. Mr. G. Winter. Town Hall, Darlington. 


DanwWEN— Extension and completion of St. Cuthbert's Church. 
Architect, Mr. C. Н. Woods, Albert-chambers, Darwen. 

DEnnv—Mains extension for the Electric Lighting Committee (£450 ; 
electric tram ways extension (£17,800). 

Drvoxrort—Erection of nurses’ quarters and administration block at 
Devonport Hospital. 

Kast Ham —Two cooling towers for the Corporation electricity works 
(21.599). 

Farmovru— Erection of new hotel. Architect, Mr. A. T. Cornelius, 
Truro. Tenders to Mr. J. Rogers. Newquay. by May 30. 

FAnstEY (LEEDS)—Rebuilding of manse of Baptist church. 
J. Isles, Prospect House, Farsley, near Leeds. 

FERNDALE—Institute and swimming baths for workmen at collieries of 
D. Davis aud Suns, Ferndale (£12,000). 

FixcHLEY—Generating plant and extension of Corporation electricity 
buildings (£16,830). 

FiowE—Electrieity works extension for the Urban District Council 
(£11,100). 

GODALMING—New municipal buildings (£4.000). 
Bridge-street, Godalming. 

GRANGE-OVER-SANDS—Aclditions to the 
Mr. J. Stalker, 57, Highgate, Kendal. 

GRAVESEND - Corporation electricity undertaking (S9, 500. 

GREAT YARMOUTH—Completion of St. James's Church. 
Messrs. Olley and Haward, Queen-street. 

Grimspy—Coupled plant of 500 kw. capacity for Corporation elec- 
tricity works (£35,550). 

HaLirax—New café and shops to be built. 
Williams, 29 Southgate, Halifax. 

HaAMMERSMITH—Short extension of main (£98. 

HAR LESDEN—Connection between Willesden aud Harlesdeu tramliues 
for the Middlesex County Council (£25,500). 

HanvkNbEN—Manual instruction and cookery centre for Herts County 
Council (£1.550;. 

lrswicu--Estension of East Suffolk апа Ipswich Hospital, 


Architect, Mr. W. J. 


works 


Mr. 


Mr. J. H. Norris, 


'" Hartlands." — Architect, 


Architects, 


Architect, Mr. W. C. 
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Hvi.L—Alterations, ete., to hotel, stockroonis, ete., at Paragon Station 
(North-Eastern Railway), Hull. Architect for the company, Mr. 
W. Bell, York. 

LrEvos—Construction of tramways in Pudsey by the Leeds Corporation. 

Lows pos, W. C.- New M. M. C. A. premises to be erected near Tottenham 
Court-road (£225,000). Designs by Mr. Rowland Plunibe. 

LoNpoN—Alterations to premises in Long-acre (£16,449). Architect, 
Mr. Lewen Sharp, 3, Duke-street, Adelphi. Builders, Messrs, 
Patman and Fotheringham. 

Lv prow —Public street-lighting. 

сл өх — Extension to Corporation electricity station (£17,000). 

МАХСНЕХТЕВ - New ward pavilion to be built at Monsall Hospital. 
Apply City Architect, Town Hall, Manchester. 

MANCHESTER—Erection of residence in Oakfield.road, Didsbury 
(£1,770:. Architects, Messrs, C. К. and T. C. Mayor, Manchester. 

MEnTHYr Түрки. —Rebuilding Penydarren Tavern (£916). Architect, 
Mr. C. M. Davies, Merthyr Туан. 

Мкнтнүп Varg—Methodist chapel. Architect, Mr. W. Dowdeswell, 
Treharris. 

Morrey Erection of secondary and technical school (electricians’ 
work required) Architect, Mr. W. E. Putman, Town Hall, 
Morley. 

Newrort—Additional plant, ete., for Corporation electricity under- 
taking (£20.000). 

RavenstHorrE—Electric lighting scheme for the District Council 
(£2,425). Consulting engineer, Mr. A. B. Monntain. 

HkApING - Residential hall in connection with University College 
(£26 000). 

Коснолге Electrical equipment (£27,681) and traincars (£8,242) for 
Corporation tramways. School to be built at Oakenrod. Archi- 
tects, Messrs. Svkes and Evans. 

S\Lrorb—New Board-room and offices for the Guardians, 

Seco15y—Alterations to the Beeches, Scotby. Architect, Mr. H. H. 
Hodgkinson, 64, Lowther-street, Carlisle. 

SHEFFIELD Alterations to hospital block at the workhouse. 
Mr. А. E. Booker, Union Otlices, Westbar, Sheffield. 
SIANH¹OTE (Denham) — Branch premises for York City and County 
Banking Co. Architect, Mr. К. B. Thompson, Market-place, 

Bishop Aucklaud. 

TooriNG— Erection of a hall at Tooting Home. Architect, Mr. C. A. 
Sharp, 11, Old Queen-street, Queen Anne's-gate, S. W. 

UrvEn-TON —Private house to be built in Kilner’s Park, Ulverston. 
Architects, Messis. Settle and Brundrit, Ulverston. 


Clerk, 


WAKEFIELD—New business premises in Cross-strect. Architects, 
Messrs. Ricliardson and Sons, Wakefield. 
WarrHAM*TOw—Plant, ete., for Corporation electricity works 


(226.580). 

WAKKINGTON—New Palace Theatre being built. Architect, Mr. G. F. 
Ward, Birmingham. 

West НЕАТН (NEAR. ConcLerox)—Erection of hospital for the 
Congleton and District Joint Hospital Board. Architects, Messrs. 
R. Price and Son. 

Wisi winsten—Infants’ hospital in 
Messrs. Read and MacDonald. 

WHIIEHAVEN —Surface condenser at the Corporation electricity works 
21. 000). 

WIILLVW BAv— Fire brigade station appliances (Ed. O00). 

WIrHINGTON—New wards to be erected at Withington Workhouse. 
Architects, Messrs. C. Clegg and Sons, 21, Spring-gardens, 
Manchester. 


Vineent-square. — Architects, 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Calcutta. —Th« Municipal Council invite tenders for the lighting of 
the town. Tenders by Dec. 31. 

Paris.—The Minister of Marine invites tenders for the supply of 
iron masts for wireless telegraphy. Tenders by June 6. 

Wanganui (N. Z.) Tenders aro invited for the materials and plant 
for about six miles of electric tramway. Tenders by June 1. 

Sheffield.—The Electric Lighting Committee invite tenders for 
turbo-alternator, exciter, condenser, ete. Tenders by May 27. 

Albany (W. Australia).—The Municipality invite tenders for the 
concession of public and private lighting. Teuders by July 10. 

Warrington.— Tenders are invited for the supply of boiler-house 
planc. Particulars from the Borough Electrical Engineer. Tenders 
by May 21. 

Bedford.—Tenders are invited for the supply of high and low 
tension cables for 12 months. Tenders by May 25. See advertisement 
in last issue, 

Angouleme.—Tenders are invited for annual supplies, including 
electric cables and accessories, for the Poudrerie Nationale d’Angouléme. 
Tenders hy May 27. 

Whitehaven.—Tenders are invited for the supply of condenser 
plant, piping. ete. Particulars from the Borough Electrical Engineer. 
Tenders by May 28. 

Limerick.—The Corporation invite tenders for annual supplies to 
the electricity department. Particulars from the Borough Electrical 
Engineer. Tenders by June 11. 

Ealing.— Tlie Corporation Electricity Department invite tenders 
for the supply of a water-tube boiler. Particulars trom the Borough 
Electrical Engineer, Tenders by June 1, | 


London. — The London County Council invite tenders for the тү 
delivery, and erection of high and low tension switchgear for eight 
tramway sub-stations. Tenders by June 11. : 

Adelaide.—The Postmaster-General invites tenders for the supply 
of insulated copper wire and binders, switchboards, Leclanché cells, 
galvanometers, transmitters, etc. Tenders by July 10. 

Southwark. —Tlie Borough Council invite tenders for the electric 
wiring and lighting of the branch library at the junction of the Old 
and New Kent roads, Tenders to the Town Clerk by May 29. 

Leyton.—The Urban District Council invite tenders for annual 
supplies of electrical accessories, ete., Гог the tramways department. 
Particulars from the Tramways Manager. Tenders hy May 28. 


Lanark. —The County Council invite tenders for motor-generator, 
switchgear, and batteries for the Cambuslang electricity works. Par- 
ticulats from the County Clerk, Hamilton. Tenders by Мау 22. 

Dundeo.—The Tramways Committee invite tenders for the supply 
of 60 car-lifting jacks. Specification, ete., from Mr. Peter. Fisher, 
general manager, Tramway Office, Dundee. Tenders to the Town 
Clerk by May 20. 

Brisbane. —The l'ostimaster-General invites tenders tor the supply 
and delivery at Brisbane of four sections of a common battery switch. 
hoard and 650 subscribers’ telephones to specification No. 145. 
Tenders by Sept. 2. 

Hobart (Tasmania).—Tho Postuiaster-General invites tenders for 
the supply of common battery telephone material, Particulars from 
any Federal General Post Oflice. Tenders to the General Post Otice, 
Hobart, by June 17. 

Algiers.— Tenders aro invited for the supply of a multiple com- 
mutator switchboard for the new Post Осе, Partieulurs from the 
Administration Genéralé des Postes et Telegraphes, 12. rue Dumont 
d'Urville, Algiers. Tenders by June 1. 

Kingston-upon-Hull — The Electric Lighting Committee invite 
tenders for the supply and erection of one 500-kw. high- tension 
continuous-current dynamo coupled direct to a Belliss engine. 
Tenders hy May 23. See advertisement, 

Copenhagen.—The Corporation Electricity Department invite 
tenders for four water-tube boilers with superheaters and mechanical 
stokers, Specification, 30 kroner. Particulars from the Elektrisk 
Station, Gothersgade 30, Copenhagen. Tenders by May 21. 


Goole.—Tlie Council invite competitive schemes for the erection of 
an electricitv station, plant, and the necessary distributing mains to 
supply electricity within the compulsory area of supply. Schemes must 
be sent in by May 31 to Mr. J. W. Johnson, clerk to the Council. 


Callan (Ireland). —The Callan Town Commissiouers require esti- 
mates of probable cost for the erection of plant for the electric lighting 
of the town. Applications and terms for same will be received by Mr. 
Michael Kerwick, town clerk, and laid before the Commissioners at 
their meeting on June 5 

Plymouth.—The Corporation invite tenders for the following 
works: (1) taking up and removing the old tramway track in Houndis- 
combe-road and making good with macadam ; (2) relaying, welding, 
etc., the tramway tracks at Mannamead from Mutley Park-road to 
the terminus. Tenders by May 22. 

Portsmouth. —The Corporation invite tenders for attending to and 
thoroughly maintaining in good order for one year the electrical 
batteries, instruments, wires, ete., at and in connection with the 
sewage storage tanks, the Eastney Barracks, and the Eistney pumping 
station, Portsmouth. Tenders to the Town Clerk by May 21. 


Edinburgh.—Tenders are invited for the tollowing work at 
M'Donald-road electricity supply station—steam, exhaust, and circu- 
lating water pipework—for the Town Council. Specttication, ete.. 
can be seen at the office of Sir Alex. B. W. Nenucdy, 17, Victoria- 
street, Westminster, London, S. W. Tenders to the Town Clerk, 
City Chambers, Edinburgh, by 10 a.m. on May 27. 


Portsmouth.—Tenders are invited for (1) supply and fixture of 
switchboards and wiring for experimental purposes, and (2) electric 
light fittings. Designs and tenders are also required for specia] 
electric light fittings in the new technical institute. Tenders to the 
Chairman of the Higher Education. Committee, Technical Institute, 
Arundel-street, Portsmouth, by Мау 28. See advertisement, 


Dartford.— The Urban District Council invite tenders for the 
supply and delivery of the uudermentioned goods during the year 
ending June 30. 1908: (1) lubricating oils: (2) electric meters ; 
(3) house cut-outs: (4) house service cable. jointing material, and 
accessories for electric lighting department: (5) general stores for 
electric lighting department. Particulars from the Clerk, to whom 
tenders niust be sent by June 11. 

Acton.—The Urban District Council invite applications from actual 
manufacturers desirous of tendering for the supply of direct-coupled 
electrically-driven turbo or centrifugal. pumping machinery of large 
capacity, the tender to include the supply and erection of all the 
necessary motors, pumps, automatic control apparatus, switchboard, 
pipework, valves. ete., in accordance with the plans, ete., prepared by 
and under the supervision of the engineer, Sir Alex. Binnie, 9, Great 
George-street, Westminster, S. W. A limited number of firms of 
repute will be seleeted from such applications to tender. 


Derby.—The Tramways Committee invite alternative tenders for 
supply and delivery of materials and construction of works in con- 
nection with the permanent way aud electrical equipment of a portion 
of their authorised electric tramways. The length of the route is 
about 14 miles, or, reduced to single line: scheme (а), 21 miles; 
alternative scheme (b^ 21 miles. The work will be let in one contract 
(Contract No. 11). Plans may be seen and copies of conditions, 
specification, quantities, with form of tender relating tothe permanent 
way and electrical equipment, may be obtained on application to 
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Mr. John Ward, borough surveyor and engineer; and further 
information relating to the electrical equipment from Mr. T. P. 
Wilmshurst, borongh electrical engineer, on payment of £2. 2s., 
which sum will be returned to the contractors on receipt of a bona fide 
tender. Tenders to the Town Clerk by 9 a. in. on May 30. 


Queensland. Tenders are invited for the supply and delivery of 
the following post and telegraph stores: 2 tons bolts and nuts; 500 
wrought-iron brackets; 10, Acme insulators; 500 leading-in 
insulator screws; 5,000 Acme spindles, z in.; 4,000 Acme spindles, fin.; 
500 No. 1 galvanised carriers ; 20 milcs insulated wire ; 5 miles lead- 
covered wire; 15 tons 200lb. galvanised iron wire; 10 miles fancy- 
covered wire; 144 pints bakers’ fluid; 500 porcelain tubes; 10cwt. 
sheet copper ; 12 gross connecting screws ; 5 tons sulphate of magnesia ; 
5,000 No. 2 Leclanohé zincs ; 500 No. 1 Leclanché zincs ; 1 000 No. 2 
carporous pots ; 500 No. 1 carporous pots; 1 ton salammioniac ; 144 
two-way switches ; 2,000 Ericsson fuse tubes ; 60 Delville microphones 
and fittings; 10 gross No. 2 brass terminals; 10 gross No. 3 brass 
terminals. Forms and specifications may be obtained at the offices 
of the Comptrollers of Stores at Brisbane, Sydney, Melbourne, and 
Adelaide. Tenders to the office of the Deputy Postmaster-General, 
Brisbane, by June 24. 


RESULTS OF TENDERS. 


Clacton.—The tender of Johnson and Phillips, at £128. for the 
supply of cables, etc., has been accepted by the Electricity Committee. 


Oxford.—The Oxford Electrical Co. have placed with Bruce 
Peebles and Co. a further order for a motor converter, this making the 
third order for this type of plant. 


BristoL—The Electrical Committee have accepted the tender of 
the Bedminster, Easton, Kingswood, and Park field Collieries, at 
£6,847. 10s., for the annual supply of coal. 

Dublin.—The Dublin United Tramway Co. have placed an order 
with Willans and Robinson, of Rugby, for a 1,000-kw. steam turbine 
set, including alternator and electrically-driven surface-condensing 
plant. 

Lowestoft.— The Town Council have accepted the following 
tenders: Lahmever Electrical Co., two feeder cables and necessary 
pilot wires for Kirkley, £2,632, and 2,500 yards of feeder cable and 
b 300 yards of pilot cable, £1,451. 11s. 9d. ; British Insulated and 
Helsby Cables, Limited, one feeder pillar £12. 5s., and two discon- 
necting boxes, £2. 14s. each. 

Wolverhampton.—The Town Council have accepted the following 
tenders in connection with the proposed extensions at the electricity 
works: Babcock and Wilcox, London, boiler, economiser, and feed 
pumps, £5,622 ; J. Thompson, Ettingshall, steel chimney and feed- 
water tank, £765; Willans and Robinson, Rugby, alternators and 
condensing plant, £1,214; H. Gough and Son, Wolverhampton, 
works at the station, £2,900. 


London, 8.E.—The London County Council have received the 
following tenders for the manufacture and erection of six fuel econo- 
misers, cte., at the Greenwich electricity generating station: 


E. Green and Son, Wakefield. . £35,805 14 0 
A. Lowcock, Limited, Shrewsbury ........................... 3,910 0 0 
Roberts Bros., Manchester .................................... 3,967 10 0 
Clay Cross Co., Chesterfield .................................... 4,033 0 0 
Goodbrand and Co., Stalybridge .............................. 4050 0 0 


* Recommended for acceptance. 


London County CounciL—The following tenders have been 
received for the provision of 300 electric cars : 


Kerr, Stuart, and Co., London and Stoke (witlidrawn)......... 540.800 
Heenan and Froude, Worcester (withdrawn) ..................... 43.500 
Mountain and Gibson, Bury е 49,350 
Peckham Engineering Co., London 49.500 
Thornewill and Warham, Burton-on-Trent ........................ 50.700 


Metropolitan Amalgamated Railway Carriage and Wagon Co., 
ALIS НЕН Ses ß ee RR TUUS rM aA 
* Recommended for acceptance. 
Portsmouth.—The following tenders have been received by the 
Education Committee for the supply and fixture of an experimental 
hoiler of the Babcock and Wilcox's or similar approved type : 
£ 


51,675 


Babcock and Wilcox, Farringdon-street, E. C.... 526 0 0 
Vosper and Co., Portsmoutig g eene 335 0 0 
Stirling Boiler Co., Motherwell esse. 359 0 0 
P. Williams, Birmingham t. 400 0 0 
Clarke, Chapman, and Co., Gateshead-on-Tyne ............ 472 0 0 
КЕ АОК ОШОО: о авео ое ве 472 10 0 

Ditto (alternative . 200 0 0 
Fraser and Son, London, Ni 250 0 0 


* Provisionally accepted. 
London, 8.W.—The London County Council have received the 
following tenders for electric light installation at Tooting fire station: 


W. J. Fryer and Co., Bravington-road, Paddington, W.“ £140 0 0 
О. Clark and Co., St. Mark's-road, North Keusington, W. 166 5 0 
Smeeton and Page, 65, Queen Victoria-road, E.O. ......... 170 0 O0 
J. E. Spagnoletti and Co., Goldhawk Works, Goldhawk- 

TORUS Wo bcos ici TO 170 0 O0 
J. Barker and Co., Kensington High-street, W. ............ 175 0 0 
F. A. Glover and Co., Vine-street, Clerkenwell- 

toad M ON DM 178 0 0 
Durell and Co., 58, Fenchurch-street, Е.О. .................. 186 0 0 
J. O. Grant and Taylor, 65, Queen Victoria-street, E. C... 195 0 0 


* Recommended for acceptance. 

Condensing Plant.—The Mirrlees-Watson Co., of Glasgow, have 
received the following orders: Surface condensing plant—J. and P. 
Coates, Paisley, three sets, each 24, 000lb. steam per hour: Powell 
Dutiryn Steam Coal Co., 38,000lb. steam per hour; city of Hereford 
electricity power station, 7, 500lb. steam per hour; Ateliers Thomson- 


Houston's new turbine works, Lille, one set, 22,000lb. steam per 
hour ; Sunderland Shipbuilding Co., auxiliary condensing plant and 
condenser for Messrs. Gwynnes, Limited. Barometric jet condensin: 
ps Beardmore and Co., one set, 86,0001). steam per hour; 
Stewarts and Lloyds, Limited, one set, 86,000lh. steam per hour. 
Elevated self-draining jet condensing plant— Taylor Bros. and Co., 
one set, 90, 000lb. steam per hour. 

Ascot.— The Ascot District Gas and Electricity Co. have received 
the following tenders to the specification of Messrs. Handcock and 
Dykes, 1, Victoria-street, S.W.: 

Two gas dynamos and producer plant. 
Bilbie, Hobson, and Co. (Hornsby engines and Johnson 


and Phillips dynamon) (аесерфе@)........................... £2,669 14 0 
Johnson and Phillips (Hornsby engines and producers)... 2807 0 0 
Ditto (Hornsby engines and Mersey producers) 2,557 0 0 
Ditto (Premier engines and Daniel producers)... 2,729 0 0 
Ditto (Campbell engines) ·—Lͤ—»„. 2.952 0 0 
Rawlings Bros. (Hornsby engines) eee 2,901 O 0 
Siemens Bros. (Hornsby engines and Mawdsley dynamos 2,724 18 10 
Phenix Dynamo Co. (Stockport engines) ))) 2.825 0 0 
Mawdsley's Limited (Stockport engines) q . 2.907 0 0 
Schultz and Co. (Stockport engines and Crompton 
id y КЫКЕ на Dei es 2,919 0 0 
Farringdon Engineering Co. (Davey-Paxman engines 
and Newton dvnamos) )) . 2,950 0 0 
Ditto (Hornsby engines and Newton dynamos) 2,806 О 0 
Electric Construction Co. (Hornsly епріпез)............... 2,981 0 0 
Overhead traveller. 
H. Morris and Bastert (accepted 157 0 0 
Schultz and Co. ......... Gavan керуен ао аЙ 225 5 0 
USA, Musker ONG Со sss iS AQ кА н dg 255 0 0 
Carrick апа Ritclile.., оаа еван йынан КЫЫ 249 0 0 
r e sa EI рда e ria e ORO dida 260 10 0 
Switchboard and booster. 
Electric Construction Co. (accepted) ........................ 862 10 0 
Edison and Swan (plus £23. 12s. 6d. for specitied 
meiner ð y dus Sale НИЧКИ 878 12 6 
Rawlings Bros. (plus £23. 12s. 6d. for specification 
ЖОНО ано A ß ĩ ß ou ООСО 888 12 6 
Hamilton d nut eras унын ches Seale eR EON RÀ 933 10 0 
Farringdon Engineering Co. ...................... 948 0 0 
Nalder ,. 905 5 0 
Siemens Bros. and Co. ........... Ui 974 0 0 
India Rubber and Gutta Percha C(Ooꝛꝛꝛꝛlᷣl eae 995 5 0 
Sehultz and. Co; маанн IRR UR OPI EU S e EE 999 5 0 
Johnson and Phillips .......... е 1.012 0 9 
рген уте апа B..... чачайын 1,250 0 0 
Storage battery. А. 
Tudor Battery Co. (accepted) £931 0 0 £71 0 0 
Rawlings Bros. (Pritchetts and Gold)... 927 0 0 70 0 0 
Ditto (Tudor Со.).................. 931 0 0 71 0 о 
fr // 998 0 0 65 0 0 
Chloride Electrical Storage Co. 1,019 10 O 9115 0 
A.— Maintenance per annum. 
Cables. 
Siemens Bros, (accepted ——- - ͥy4ͥ·2·F— н. £9,444 6 0 
Rawlings Brose. ß ed c нан bua ad ad sans 9,467 10 7 
Johnson: and inis acne Many, exe Ses 9,551 10 6 
British Insulated and Helsby Cables 9,616 10 0 
ПОШО and Cor Ури кереу ³ð2Vuſ ͤ⁰ 9,18 0 5 
Callender's Cable and Construction Co. ..................... 9781 3 9 
St. Helens Cable and Rubber Co- 2422 ——— 9,925 19 5 
Henley Telegraph Works, Limited ........................... 9,945 0 0 


BUSINESS NOTES. 


TRACTION. 


Yarmouth.—The new tramway to Caister is expected to be com- 
pleted by Saturday. 

Manchester.—The through tramway route between Manchester 
and Altrincham was formally opened on the 9th inst. 

Bournemouth.—Tlic Borough Council have consented to receive a 
deputation urging a readjustment of tram fares in certain parts of the 
borough. 

Finsbury.—The Finsbury Borough Council have called upon th 
London County Council for a rearrangement of the Ad. stages and 
fares in North London. 

Genoa.—-The Genoa Electric Tram Co. proposes to construct lines 
on private roadways, only using the publie roads at crossings. Toe 
estimated cost is £2,000,000. 

Swindon.—The traniway manager has been instructed to arrano 
for the repair of а car—known as car No. 11—by the Great Western 
Railway Co.’s workmen at a cost of £70. 

Rangoon. —The new electric tramway in Rangoon is meeting with 
much success, and it is expected that when the line is extended alor: 
the Strand-road to Monkey Point it will be still more extensively 
patronised. 

Streatham.—A petition is being extensively signed in Streatham, 
with the object of inducing the London County Council to extend the 
trams from the present terminus at Streatham Library along Mitcham- 
lane to the county boundary. 

Bexhill.—At a recent meeting of the Bexhill Town Coune!? a 
motion to approach the Hastings Tramways Co. with a view to their 
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extendiuy the Hastings and Bexhill service to the northern suburb of 
P was defeated, but the motion will be brought up again at a later 
te. 

Electric Trams in China.—An electric tramway service will pro- 
bably he inaugurated in Shanghai next month. A native paper has 
been urging the Chinese guilds to organise a boycott of the trams, and 
it declares that the dangers from the speed of the trams and live wires 
must cause innumerable fatal accidents. 

Wood Green.—A further extension of the electric tramways in 
North London— from Wood Green to New Southgate—was opened for 
trafic last Saturday. Good progress is being made with the Wood 
Green to Enfield extension, the first section of which (to Palmer's 
Green) will be opened shortly after Whitsun. 

Bradford. — The Town Council on Tuesday adopted the recom- 
mendation of the Tramways Committee to proceed with the construc- 
tion of the tramway extension from Little Horton to Wibsey ris 
Brownroyd Hill-road, in accordance with the plans and specifications 
of the city surveyor, at an estiniated cost of £12.000 for permanent 
way and £1,300 for electric cables. 

New York.—The New York City Interborough have just placed а 
large order with the Electric Cable Co., of 17, Battery-place, New 
York City, for flexible mesh rail bonds, which will hereafter be used 
exclusively by this company. To meet the rapidly growing demand 
for this product the Electric Cable Co. is building an extensive addi- 
tion to its plant at Bridgeport, Conn. 

Lowestoft.—The Corporation tramway receipts for the period from 
Oct. 1, 1906, to April 23, 1907, amounted to £4,499, as against 
£5.910 for the corresponding period of the last financial year, an 
increase of £589. The Tramways Committee have accepted the offer of 
Messrs. Cain and Cartwright, Birmingham, of £45 per annum for the 
m of using the tramcars free in conjunction with a parcel-carrying 
scheme. 

Railwaymen and Conditions of Service.—We have received а 
pamphlet, reprinted from the Railway Nes, showing the advantages 
enjoyed by railway employés. The paniphlet was issued in anticipa- 
tion of the organised meetings of the Amalgamated Society of Railway 
Servants held on the 12th inst., when the“ National Programme“ 
setting forth the hardships of railway employment and demands for 
higher wages were brought forward. 

Nottingham.—A device is being tried upon the Nottingham tram- 
way system which has for its purpose the better identification of the 
cars at night. It is a transparency placed on the window of the car 
above the side destination board, and bears the name of the route on a 
ground coloured to correspond with the new route plates on the front 
and rear of the cars. In the day the colour will be plainly visible, 
and at night it will be even more distinct by reason of the interior 
lights shining through. 

Wemyss.—The total receipts from the Wemyss cars running over 
the Kirkcaldy system for the six months from the beginning of October 
until the end of March amounted to £868, and tlie total distance run 
33,337 miles. After allowing 34d. per car mile, the amount received 
Ру Kirkcaldy is £582. The Tramway Committee of the Wemyss 

own Council are of opinion that, notwithstanding the several draw- 
backs, the Kirkcaldy system is benetiting largely, and will probably 
benefit still more largely in the future, from the running of the 
Wemyss cars. 

Belfast.—At the weekly meeting of the Tramways and Electrical 
Committee of the Corporation on the 13th inst. a deputation from 
Ligoniel waited in support of the movement for the extension of the 
tramway through that village. The committee promised to give the 
matter every consideration. The proposed extension would be over 
а very steep gradicnt—l in 8 and the cost is estimated at £13,000. 
The extension of the mains on the Malone.road and district for 
electric lighting, at a cost of £2 175, was recommended, and the sum 
of £4.000 was directed to be paid to Messrs. White and Co., London, 
leaving а balance of £6,000 due. 

Ealing.—The Ealing Corporation have invited the District Councils 
of Acton and Chiswick to support them in their representations to the 
London United Tramways Co. on the alleged nuisance occasioned by 
the noise of the company's electric cars. Ealing has already made 
representations to the Board of Trade on the subject, and a report 
made hy an inspector of the Board sent down was very damaging to 
the company as regards the state of the track and the conditiou of the 
under-carriages of most of the cars. Sir Clifton Robinson made certain 
recominendations, but these the directors of the company did not 
adopt. as they were not prepared to meet the heavy expense involved, 
The Board of Trade have no compulsory powers in this matter. 


Southport.—Tlie annual report of the Southport Corporation 
Tramway Committee states that the total receipts for the year 
excluding rent, etc., from the leased lines) have gone up from 
£17,230 last year to £18,483, which gives an addition of £1 253. 
The working expenses show an increase of £465, being £11,225. as 
against £10,760. The gross protit, therefore, is £7.257, or £786 
more than last year. This has been disposed of as follows: interest 
on capital expended, £3 269; sinking fund, £3,843; leaving a net 
balance £144. The number of passengers carried during the year was 
the highest recorded since the tramways were opened, being 193.393 
more than last year. This increase from 3,874,610 to 4,068,003 has 
been due chietly to the increase on the Zoo Park section, which shows 
an increase of 157,155 passengers over last year. 


Aston.—At a conference on Tuesday between the Aston Tramways 
Committee and representatives of the British Electric Traction Co. an 
arrangement was arrived at whereby the Birmingham Corporation will 
run а through service of cars from Martineau-street to Chain-walk and 
Perry Barr. With regard to the general settlement with Handsworth, 
it is stated that the Aston representatives strongly supported the 
British Electric Traction Co. in the decision that no arrangement 


should be entered into until the whole length of the line between 
Villa-cross and Soho-road at present lying idle, had been electritied, 
It is understood that the tramway company have made ап otter to 
Handsworth that the Council should ds electrify the line them- 
selves or lease it to the company for the remainder of their lease. This 
would have the etfect of linking up Erdington and the Black Country, 
and the general opinion is that this boon would have been accomplished 
ere this if Handsworth had come into line. 

Motor-Bus Traffic in London.—Westminster and Southwark 
highway authorities are in agreement as to the serious damage caused 
to the roadways by the oil and petrol from motor omnibuses, and have 
decided to draw the attention of the Commissioner of Police to the 
question. Other metropolitan borough councils are to be approached 
with a view to their taking similar action. It is stated that proceed- 
ings have been instituted by the Southwark Council against the 
various motor-omnibus companies, and adjourned on the undertaking 
of the companies’ representatives that the nuisance should cease. On 
behalf of the Duke of Westminster, a petition from 100 residents of 
Eaton-square has been sent to the Westminster City Council, request- 
ing that body to memorialise the Home Secretary, and ask him to use 
such powers as he possesses to restrain motor- bus companies from 
sending their vehicles through Eaton-square. The Law and Parlia- 
mentary Committee report that it would form an undesirable precedent 
if tlie Council took action on behalf of the Eaton-square inhabitants. 
The City of London Electric Lighting Co. complain that they havo 
been put to considerable expense for repairs to street lamp-posts 
damaged by motor omnibuses, and propose tuking action in a test 
case, which may be carried to the Court of Appeal, and possibly 
beyond. 

London County Counoil-—On the recommendation of their 
Highways Committee, the London County Council have decided that 
workmep's fares shall not come into operation on the Council's 
all-night cars until 3.50 a.m. At ordinary fares the receipts from 
all-niglit car services are barely sufficient to meet expenses, and the 
fact that workmen's tares are charged on many of the vars renders the 
services unremunerative. At Tuesdav's meeting of the Council an 
interesting po was raised upon the discussion of the tramway 
estimates.. It was proposed in these that £8,000, the estimated cost 
of the renewal of special track work at the Elephant and Castle, 
should be provided out of the renewals reserve fund. SirJ. W. Benn 
moved as an amendment that the estimate be passed ‘‘subject to the 
amount being paid out of revenue account." The Council had hitherto, 
he stated, always renewed the track work out of revenue. The chair. 
man of the Finance Committee said that the occasion was the first in 
the history of the Council's electric tramways undertaking upon which 
expenditure of this particular kind had been necessary. The work 
was not the repair but the renewal of track which had been worn out 
before its time, the traffic upon it having been exceptionally heavy. That 
being во, the renewals fund was just the fund out of which the cost of 
the work should come. The amendment was lost by 77 votes to 41, 
but Mr. R. A. Robinson moved the addition of a proviso that the 
adoption of the estimate should not prejudice the question as to 
whether the renewals reserve fund should be drawn upon for this 
purpose. Eventually this was approved. | 

West Ham.—At a meeting of the West Ham Town Council on 
Tuesday reference was made to a long letter from the Homo Secretary 
in reply to the representations made by a deputation from the Council 
in connection with the licensing of tram drivers and conductors and 
the collection of lost property. The West Ham authorities desire to 
have these matters in their own hands. Mr. Gladstone states that 
there are grave objections to the transfer to the local authority of the 
licensing of tramcar drivers and conductors. ‘‘ It is very important," 
he adds, '*that in an area like that of the Metropolis there should be 
one standard of fitness for all vehicles and all drivers and conductors. 
If each of the numerous local authorities had а separate licensing 
jurisdiction, the standards would vary in ditlerent districts, and grave 
difficulties would arise when, as happens in most instances, the cars 
run through districts of two or more local authorities. Moreover, the 
police have the command of sources of information not open to local 
authorities." With regard to the question of lost property, Mr. 
Gladstone says it is very seldom that the owner of property lost is 
able to locate correctly the time and place of his loss. Under the 
present aystem he writes to or calls at Scotland Yard, where all 
property found in public carriages is centralised, so that the whole of 
the routes traversed are under search at the same time. The Secre- 
tary of State is of opinion that public convenience is served much 
better by the present system than it would be under the system pro- 
posed by West Ham. Referring to the power of the police to require 
all tranicars to be repainted periodically, the Home Secretary states 
that that power will not be arbitrarily exercised. The Tramways 
Committee of the Council are not wholly pleased with the Honie 
Secretary's letter, and recommends the co-operation of the borough 
members of Parliament with the view of obtaining the recommenda- 
tion of the matters under discussion. 


LIGHTING AND GENERAL. 


Bourne End.—A large electric lighting installation is to be fitted 
in the mansion known as Riversdale. 

Worthing.—The Town Council are applying to the Local Govern- 
ment Board to increase the loan for electricity purposes to £35,920. 

West Ham.—The Anylo-Continental Guano Co., of Silvertown, 
have decided to take a day and night supply from the Corporation. 

Hammersmith.—The electric lighting main is to be extended to 
the premises of Waring and Gillow, Cambridge-road, at a cost of £98. 

South Africa.—The Town Council of Port Elizabeth have decided 
upon extensions in connection with their electricity works at an 
estimated cost of £40,000. 
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Newoastle-on-Tyne.—The «electric lighting installation of the 
recently opened Presbyterian Church, Gosforth, was installed by 
Messrs. Usher and Co., of Newcastle-on-Tyne. 


Gravesend.—The Local Government Board will hold ап inquiry 
on May 21 into the application of the Council for sanction to borrow 
£9,500 for extensions to the electricity undertaking. 


Morley.—The electrical engineer has recommended an enlargement 
of the generating plant at а cost of £3 715, but the Electric Lighting 
Committee have decided to take no action in the matter at present. 

Swansea.—The Corporation Electricity Committee has heen for 
some time engaged in an inquiry as to the working of the electricitv 
station. and it is said that the report will suggest. curtailment of 
expenditure. 


Whitehaven.—At a meeting of the Lighting Committee it was 
recommended that a surface condenser be installed at the electric 
lighting station at an estimated cost of about £1,000, and the Council 
have agreed. 


Ipswich.—The installation of electric fans in St. Matthew's Church. 
Ipswich, has had a beneticial effect, and the local Press speak highly 
of the apparatus and of the pnrity of the atmosphere for which the 
electric fans are largely responsible. 

Kalgoorlie Electric Power and Lighting Co.—The directors of 
the Kalyoorlie Electric Power and Lighting Corporation have declared 
a dividend on the preforence shares at the rate of 6 per cent. per 
annum for the three months ended March 31 last. 


King's Lynn.—The electrica] engineer reported at the last 
meeting of the Town Council that since the previous meeting applica- 
tions had been received for 154 additional lamps of 8 e. p., or equivalent, 
making a total of 27,623 lamps from private consumers. 


Appleby's Cranes.— We have received from Messrs. Appleby a 
revised edition of Section A of their general catalogue, which deals 
with steam and electric jib cranes of all tvpes and sizes, and contains 
examples of the very latest up-to-date electrical crancage. 


Arbroath.—On the 13th inst. the Town Council had under con- 
sideration the electric lighting provisional order, which has now been 
adjusted by the Board of Trade. The Council approved of the 
order. The undertaking is to be carried out by Mr. George Balfour, 
London. 


Lowestoft.—At the last meeting of the Town Council the engineer 
reported that since the previous meeting 13 new consumers had been 
connected to the mains, representing 659 8.c.p. lamps (including two 
motors). There are now connected to the mains 745 consumers, 
representing 57,921 8-c p. lamps. 

“Morris and Lister" Knife Switch. We omitted to mention in 
our description of the '* Morris and Lister " knife switch in our issue 
of the 3rd inst. that further particulars and samples can be seen at the 
offiees of their sole selling representatives, Messrs. Frampton and 
Paine, 29, Old Queen-street, Westminster, S.W. 


Bombay.—The opening of the Fazalbhoy Mill is of interest, 
inasmuch as electricity is very largely used. The mill, when com- 
pleted, will contain 60,000 spindles and 1,600 looms, supplied by 
Messrs. Platt Bros., of Oldham. It is equipped with a complete 
electrical installation, carried out by Messrs, Marshall und Co., of 
Bombay. 


London County Council. —The Council have appointed the follow- 
ing five gentlemen to represent them on the governing body of the 
proposed Imperial College of Science and Technology. in accordance 
with the terms of the charter: Mr. A. A. Allen, M.P., Mr. H. P. 
Harris, Sir Clement Kinloch-Cooke, Mr. R. A. Robinson, and Mr. 
J. T. Taylor. 


Royal Meteorological Society.—It has been decided by the 
council to hold a dinner of the Royal Meteorological Society at the 
Trocadero Restaurant, Piccadilly, W.. on Tuesday evening. June 18. 
The council hope that the Fellows will take advantage of this oppor- 
tunity of meeting representatives of other branches of science and of 
the public service. 

Change of Address. The Consolidated Accessories Co. inform us 
that they have removed from Craven House, Kingsway, to more con- 
venient otlices at 27, Clement’s-lane, E.C., and that the business of 
the соп:рапу has been under the control of Mr. J. Mel. Cater since 
November last, in place of Mr. Н. C. King, whose connection with 
the company then ceased. 

Dundee.—The Dundee Town Council, on the recommendation of 
Mr. Richardson, the electrical engineer, have decided to abolish the 
minimum charge for meters to lighting in tho case of all residential 
tenements. It has also been decided to include powers to supply on 
hire or sale motors, Jamps, and all electrical apparatus in the forth- 
coming provisional order tu be promoted before the Board of Trade. 

Blackpool.—The electrical engineer's report to the Council at their 
last meeting showed an increase for the month of April in the total 
works output over the corresponding month of last year of 10 098 
units, made up as follows: private lighting. 9.994 increase ; public 
lighting, 475 increase ; Corporation trams, 958 decrease ; Lytham and 
St. Annes trams, 587 increase total for month, 10,098 net increase. 


Gillingham. —At a meeting of the Electric Light Committee the 
borough electrical engineer reported that the equivalent of 65 8-c. p. 
lamps had been connected. with the mains and the equivalent of 10 
8-c. p. lamps had been disconnected since the last meeting of the com- 
mittee, making a total of 25 980 equivalent in 30-watt lamps with 290 
consumers connected, and that applications had been received for the 
equivalent of 449 8-c. p. lamps. 

Finchley.— The Electricity Committee of the District Council have 
presented a recommendation that an application be made to the Local 


Government Board for their sanction to the borrowing of a sum of 


£16 830 for extensions of buildings and provision of plant. The elce- 
trical engineer (Mr, E, Calvert) poiuts out that these extensions have 


become imperative in order to meet the iucreasing demands for current 
made upon the electrical undertaking. 


Electrical Pumping Plant.—A large electrical pumping plant із 
heing installed at the mines of Harrison, Ainslie, and Co. by the 
Electrical Co. Two additional electrical pumps will be installed in 
the shaft which is being sunk to deal with the whole of the water on 
the Buccleuch area. A syndicate comprising a few of the largest 
shareholders in Harrison, Ainslie, and Co. has agreed to find the 
money for installing this electrical plant. 


Globe Telegraph and Trust Co.—The Globe Telegraph and 
Trust Co. announces that the financial year will in future be closed on 
May 31 instead of April 50, and that the final dividend will be paid 
at the end of June. those in June next being for the four months to 
May 51. and interim quarterly dividends will in future be paid on 
Sept. 30, Dec. 51, and March 31 of each year. 


East Ham.—The Electric Lighting Committee of the East Ham 
Borough Council have approved an estimate, amounting to £1.599, 
for the construction of two additional cooling towers, with foundations 
complete, to be attached to the existing towers, which they recommend 
to be referred to the Finance aud General Purposes Committee for con- 
sideration with a view to an application being made to the Local 
Government Board for a loan for this purpose. 

Acton.—Reports laid before the Acton District Council Electricity 
Committee on Monday evening last showed that a considerable loss 
had been incurred on the Council's wiring scheme, whilst, in order to 
increase the output of the station, the electrical engineer suggested 
that a canvasser be engaged at a fixed salary with con: mission. It 
was decided to advertise for a canvasser at a salary of £80 per annum, 
plus 25 per cent. commission on new business introduced. 

Liquidations.—The London Guzefte announces that a gencral 
meeting of the members of the West Surrey Electric Laundry Co. 
will be held at 138, Albany-strect, London, N.W., at 12 noon on 
June 10 for the purpose of reeciving the liquidator's report showing 
how the winding up of the company had been conducted and the 
property disposed of. A general meeting of the members of the Land 
and Water Electric Power Syndicate will be held at the otfices of 
Messrs. H. Farrar and Crowther, Town Hall.square, Bradford, at 
2.50 p.m. on June 18, for the same purpose. 


Stock Exchange.—The Stock Exchange Committee have ordered 
the undermentioned securities to be quoted in the official list: 
Edmundson's Electricity Corporation’s further issue of £83,000 
44 per cent. first mortgage debenture stock, and Hove Electric Light- 
ing Co.’s further issue of 2,000 ordinary shares of £5 each, fully paid, 
Nos. 15 001 to 15,000. Applications have been made to the Stock 
Exchange Committee to appoint a special settling day in the Yenisei 
Copper Co.’s further issue of 12,900 shares of £1 each, fully paid 
Nos. 192.008 to 196.007 and 216.008 to 224 907, and 993 vendors’ 
shares of £1 cach, fully paid, Nos. 187,015 to 188,007. 

West Bromwich.—The annual report of the West Bromwich 
electricity undertaking has received the approval of the Electric 
Lighting and Power Committee of the Corporation, The report states 
that during the past year the borrowing powers of the undertaking 
have becn increased by £5,150, whilst the capital expenditure has 
been increased by £4,933. The net debt on the undertaking, after 
deducting the amount in sinking fund, was at the close of the year 
£60,793. There has been an increase of 30 consumers during the 
12 months. In connection with the sales of current there is a steady 
increase in all departments, excepting that of tramway traction, which 
has decreased by £139. The gross profits on the sale of electrical 
energy amounted to £6 248 for the year, against £5,673 last year. 
The net profits of the undertaking amounted to £2,624, as compared 
with £1,931 last year. 

Dundee. —The Dundee Shipbuilding Co. have made up their minds 
to discard steam as a driving power, and to sulstitute electricity 
for it at Panmure Shipyard. Already the contract has been 
allocated, and the installation will be fitted up by the British 
Westinghouse Co. at a cost of sevcril thousand pounds. The new 
installation will consist of 23 motors, representing in the aggregite, 
roundly, 500 h.p. Negotiations have been opened with the Corpora- 
tion for a supply of current. This decision on the part of the company 
marks another step in the progress of the shipbuilding industry in 
Dundee, and particularly in the Panmure vad which, since it. was 
taken over by the present proprictors about a year ago, has been a 
centre of uninterrupted activity. It may also be mentioned that in 
future electricity will be the illuminant used on the premises, 


Newport.—Mr. К. Н. Hooper, Local Government Board inspector, 
held an inquiry at the Town Hall, Newport. on Tuesday last iuto the 
application of the Corporation for loans of £30,000 for eleetrie lighting 
purposes. The town clerk said that a sum of £20,000 was in respect 
of general extensions of mains rendered necessary by the expanding 
business of the undertaking. If these extensions were not provided 
for, things would come to а standstill. A sum of £10,000 was also 
required for additions to machinery at both stations and extensions at 
Llanarth.street. The additions were absolutely necessary if they were 
to cope with the expected increase during the next winter. Of tle 
first-named sum, £250 was required for switchboard extension at 
Llanarth-street to receive the feeder terminal, £450 for switcL- 
board extension to receive the feeder terminal at the power 
station, £800 for the provision of a water softener and puritier 
at the power station £1,000 for provision of meters, and 
£17,500 for the provision of services and extensions of mains as 
required. Of the second amount £2,450 was required for cooling 
tower, pipe-works extension, switchboard gallery, switchboard, ete. ; 
while 57.500 was needed for extensions at Llanarth-street works, two 
motor-generators, battery, booster, battery-room, switchboard. cables, 
etc. The electrical engineer said that customers’ applications were 
coming in faster now than ever before, They expected an increase of 
170 cousuniers this year, The inquiry lasted over four hours. 
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Poplar.—Tlie annual report with regard to the electricity under- 
taking of the Poplar Borough Council shows a very satisfactory state 
of atlairs. The current sold last year increased by 38°38 per cent. 
The net income increased from £25,640 in 1905-6 to £30,454 in 
1906-7, while the works cost decreased from 7064. per unit to "6094. 
The sale of 4,835,000 units is anticipated in 1907.8. aud it is estimated 
that there will be an available net balance for that year of £2,550. 


Brandon. — It was reported at the lust meeting of the Urban Dis- 
trict Council that the work of electric lighting at Langley Moor was 
in hand. The surveyor reported. that during the last few weeks 
a trial had been given to a tantalum 9 lamp in High street. The 
company supplying the current in that district, he understood, were 
prepared to allow the lanips to be used in the main road if they were 
prepared to pay a little extra (1s. 9d. per lamp) for replacements. 

Southgate. —The Urban District Council have passed the following 
resolution: “ That this Council is of opinion that a Bill promoted 
by the Middlesex County Council for the supply of electricity iu bulk 


within the county area would, if passed, atfurd the best solution of 


the question of the supply of electricity, and urges the County 
Council to ascertain from each of the local authorities in Middlesex 
how far such a mode of supply would be favourably regarded by such 
authorities. 


Grimsby. On tlie recommendation of the Lighting Committee, the 
Council have resolved. that the plant in the electricity works be 
enlarged and extended by removing No. 5 and 6 sets (engines and 
dvuamos), giving 92 kw. each, and installing in their stead one 
900-kw. set (engine and dynamo), similar to No. 9, at an estimated 
cost of £3,550, and to authorise application to be made to the Local 
Government Board for their consent to the borrowing of such sum on 
mortgage of the general district rates. 

Motor-Starting Appliances. —Messrs. E. P. Allain have appointed 
Messrs, J. Parkinson and Co., of Post Otfice-ehanibers, St. Nicholas- 
street, Newcastle-on-Tyne, as their sole selling agents in the 
Northumberland aud Durham districts, Messrs. Allam and Co. 
have recently placed on the market several novelties in connection 
with their Premier motor-starting appliances. Among these we may 
mention heavy-duty starters with magnetic blow-outs, gas and water 
tight starters, universal starter panels with and without instruments. 
Pending the issue of printed lists Messrs. Allam and Co. will be 
pleased to quote on receiving inquiries by post or otherwise. 

St. Albans.—The report of the Urban Committee to the Council 
contaiued the following information: ‘‘ The agreement between the 
Corporation and the North Metropolitan Electric Power Supply Co. 
for the reception and destruction of the house refuse of the city has 
been exchanged. The Board of Trade have made a provisional order 
anthorising the transfer of the electric lighting undertaking to the 
North Metropolitan Electric Power Distribution Co., and, at the same 
time. such Board have intimated that they propose to insert in the 
confirmatory Bill a clause for the protection of the Herts County 
Council as regards main roads and county bridges in the city. 


Walsall.— Mr. X. W.  Brightinore last week conducted an 
inquiry into the application by the Town Council for sanction 
to a loan of £700 for the purpose of erecting a new chimney stack at 
the electric generating station in Wolverhampton-street. lt is 
proposed that the new chimney shall be 130it. high from the ground 
level, aud Oft. Ein. internal diameter. The new chimney, it is 
estimated, will provide all the draught required for the next eight or 
ten years. [t has been estimated to cost £580, which with additional 
tues (£80) and other expenses make up the £700. A tender has 
already been accepted for the erection of the stack at £575, and the 
work commenced, as it is necessary that the chimney should be 
completed by the time the demand for extra power arises. 


Southport.—At the meeting of the Corporation Electricity Cum- 
mittee the borough electrical engineer (Mr R. S. Downe) presented 
his annual report for the year ending March 51 last. The report 
shows that the progress of the undertaking during the past six years, 
the number of consumers added, and the lamps connected during the 
past financial year have been rather above the average : 


Year Con- Lanips Equivalent of Units sold 
ending sumers connected 8 c. p. lamps to private 
March 51. added. during year. connected. consunters. 
1902 ...... LLL eus 7,087 63.767 794,887 
1905. ...... 1295 Juss 6,297 74,127. 846 470 
1904 ...... 128 ...... 8,459 .... 82.586 ...... 954,364 
1905 ...... 141 12,005 ...... 94,589 1,023,832 
1996 ...... 149 uses 7,520 102,115 1,101,821 
ТООЛ ds 149 ...... 9,8777 111,208 ...... 1,170,257 


Harrogate.—At tlie last meeting of the Council Mr. Stott, ehair- 
man of the Electric Lightiug Comnattee, pointed out that on April 14 
last it was the tenth anniversary of the introduction of the electric 
перше undertaking by the Corporation into Harrogate. They com- 
meuced in the year 1897, and the number of customers they had on 
their books at the end of that year was 120 ; to-day they had 1,347. 
Tne units sold the first year were 62,222, but last year they sold 
1,166,022 units. The revenue received the first year was £371, and 
last year it мая £16,985. In the first year they lost £1,269, but the 
pront which they had made during the last year was estimated at 
aout £2,000. During the time the works had been in existence they 
itd handed over to the borough treasurer £11,542 for the relief of the 
rates. During last year they had generated at the works 46,000 
wore units than the year before, aud that had been done with a 
saving of £228, which he thought was very complimentary to 
he stalf 

Ravensthorpe. —The Local Government Board have written to the 
District Council giving their sanction to the borrowing of £2,425, 
repayable in 25 years, for the carrying out of the scheme of electric 
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lighting in accordance with the order. Mr. Mountain, the consulting 
engineer, had attended à meeting of the Electric Lighting Committee 
and the General Purposes Committee, and explained that he proposed 
in the first stave to erect a sub-station underground at the entrance to 
the Brick House estate, and lay а cablo from there to tlie West End, 
Hudderstield-road. His proposal was agreed to, and it was resolv. d 
that Mr. Mountain should prepare tho necessary. specifications and 
invite tenders for the carrying out of the works. The clerk. having 
applied for an extension of time for the carrying out of the scheme, 
the Board of Trade replied that the time for completing the preparatory 
works does not expire till Aug. 4 next. If satistied that active steps 
were being taken to put the order into operation by that time, then 
the Board would be prepared to consider the question of deferring tor 
а certain time the revocation of the order. 


Luton.—On behalf of the Local Government Board, Mr. H. R. 
Hooper held an inquiry at the town hall on the 7th into the applica- 
tion of the Luton Corporation to borrow £17,000 for the extension of 
their electricity station. The acting town clerk read a statement 
showing that the undertaking was inaugurated by Lord Kelvin in 
July, 1901, and the first nine months’ working showed a loss of 
£1,459 on £25,400, the capital expended. On the second year's 
working the loss was £1,254, and third year £666. For the fourth 
year, March 31, 1905, a net profit of £26 was shown for the first time, 
A more substantial net protit was realised at the end of March, 1906, 
the profit balance being £1,206, or 5 7 per cent. on the outstanding 
capital of £352,655. Owing to the favourable progress of the under- 
taking, the Council decided to reduce the prices to consumers from 
April 1, 1906. The result had been a very considerable increase in 
business, and, notwithstanding the reduced charges, a net profit of 
£862 for the year ended March 51, 1907, had been made. This sum 
represented 24 per cent. on the capital outstanding, 558.290. The 
electricity department had received from the general district rates a 
total sum ot £35,624 to meet the losses incurred during the first three 
years ; of this sum £806 had been repaid. The necessity for the 
additioual loan of £14,500 was due to the greatly increased demand 
for current both for lighting and power purposes. A further sum of 
£2,500 was asked for to provide the necessary additional plant to 
meet the requirements of the proposed tramway undertaking. An 
application in this connection was now before the Board of Trade. 
The total capital expended at March 31, 1907, was £43.853. Tho 
total stun repaid was £381, and the amount in the sinking fund was 
£5,393. The rateable value of the borough was £183,260, and the 
total outstanding debt £139,710. 
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PROVISIONAL PATENTS, 1907. 


May 6. 

10457. Internal automatic device for controlling the opera- 
tion of Cummin's sanding apparatus for use on 
electric tramway and railway vehicles. Кас! Dodd, 
50, Maydalen-avenue, Wells-road, Bath. 

10469. Improvements in and relating to electrical vapour 

apparatus. Konrad Hahn, Jena, Germany. 

Improvements in tho method of and means for 

connecting electrical vapour apparatus with the 
conductors, hourad Hahn, Jena, Germany. 
Improvements in multiple-carbon aro lamps. James 
Brockie, 60, Worship-street, London. 

Proocss of proteoting the support of aro lamps with 
laterally - supported electrodes. Heinrich Beck and 
Deutsche Beck-Bogenlampen-Ges. m. b. II., 231, Strand, 


10470. 


10505. 


10513. 


London. (Date applied for under Patents Act, 1901, 
May 5. 1906, being date of application in Germany.) 


(Complete specification.) 

Improvements in olectrodes. 
John C. Klatzl, 65, Chancery-lane, 
specilication.) 

Improvements in magnet boxes and armatures of 
magnets therein. Charles Dewick Lanning, 55, Chancery- 
lane, London, (Complete specification.) 

Improvements in pocket magnetic compasscs. Sydney 


James Hart Robertson and 
London. (Complete 


10514. 


10518. 


10522. 


Solomon Lawrence, 23, Southampton-buildings, London, 
(Complete specification. ) 

10537. Improvements in telephone transmitters, Stephen 
Chase Houghton, 7, Southampton - buildings, Lendon, 
(Complete specification.) 


Mav 7. 

Manufacture of sodium by electrolysis. George Thomas 
Beilby, 11, University-gardens, Glasgow. 

Improvements in and relating to apparatus for 
automatically operating electrio switches for starting 
and stopping electrically - driven pumps. John 
Taylor, Salford Ironworks, Manchester. (Complete speciti- 
cation. ) 

Improvements relating to the electric transmission of 
images. Ferdinand von Madaler, 7, Southampton-buildings, 
London. 

Improvements in electrio traction installation using 
contact boxes. Peter Blair Black and Thomas Hart Biack, 
Birkbeck Bank-chambers, Southampton-buildings, London 

Improvements in ooherers suitable for uso in wireless 
telegraphy. Richard Joseph Crowley and Alfred Wood 
Somers, 24, Suuthampton-buildings, London. 


10579. 


10597. 


10625. 


10636, 


10638. 


"06 
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10639. Improvement in wireless  telephonio apparatus. 
Richard Joseph Crowley and Alfred Wood Somers, 24, 
Southampton- buildings, Eondon: 

10640. Improvements in autographio telegraphs. Richard 
Joseph Crowley and Alfred Wood Somers, 24, South- 
ampton-buildings, London. 

10641. Improvements in or relating to leakage detectors for 
surface - contact electric traction systems. Edward 
Albert Mitchell, 46, Lincoln’s-inn-fields, London. 

10650. Improvements relating to eloctrical apparatus for 
transmitting and receiving signals. Arthur Trevor 
Dawson and George Thomas Buckham, 7, Southampton. 
buildings, London. 

10662. Arc lamp. Charles C. Winther- Hansen and Paul Bouchsein, 
40, Chancery-lane, London. (Complete specification.) 

10665. Improvements in and relating to switohes, fuses, and 
the like. The British Thomson - Houston Company, 
Limited, 83, Cannon-strect, London. (Allgemeine Elek- 
tricitats-Ges., Germany.) 

10666. Improvements in and relating to electric switches. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (Allgemeine Elektricitats - Ges., 
Germany.) 

May 8. 


10687. Improved electrical block signalling system for 
railways. George Herbert Brown, 100, Wellington-strect, 
Glasgow. 

10694. Improvements in systems of insulation for high- 
potential electric conductors. Fred Morton Locke, 
11, Southampton-buildings, London. (Complete specifica- 
tion. ) 

10709. Improvements in electromagnetic brakes for railway 
and other vehicles. Rudolf Braun, Westinghouse -Build- 
ing, Norfolk-strect, Strand, London. (Date applied for 
under Patents Act, 1901, May 18, 1906, being date of 
application in Germany.) (Complete specification. ) 

10719. Improvements in and relating to electric motor starters. 
Albert Herbert Mayes and Ferranti Limited, 18, South- 
ampton-buildings, London. 

10742. Improvements in wireless telephony. Arthur Sale 
Warwick, 22, Southampton-buildings, London. 

10786. Improvements in and relating to signalling systems 
and apparatus therefor. The British Thomson-Houston 
Company, Limited, 83, Cannon.street, London. (General 
Electric Company, United States. ) 

May 9. 

10827. Improvements in or relating to systems for working 
electric motors for the driving of machinery and for 
analogous purposes. Siemens Bios. Dynamo Works, 
Limited, 139, Queen Victoria-street, London. (Siemens- 
Schuckertwerke G. m. b. H., Germany.) (Complete speci- 
fication. ) 

10837. Improvements in fittings for gas, electric, and other 
lights. Moritz Stern, 77, Colmore-row, Birmingham. 

10861. Improvements in direct - current armatures with 
multiple-cirouit multiple winding. Franklin Punga, 
322, High Holborn, London. (Complete specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on Muy 30.) 


1905. 
3077A. Process of electric welding. Lachman. (Date applied 
for under Rule 6 of the Patents Rules, 1905, Oct. 8, 1906.) 
1906. 
Manufacture of electric cables. Beaver and Claremont. 
Conversion of alternating to continuous current. 
Spence. 
Telephone switchboards. Lake. 
Telephone Manufacturing Company.) 


8238. 
10552. 


10554. (Stromberg - Carlson 


10558. Telephone wall boxes. Lake. (Stromberg - Carlson 
Telephone Manufacturing Company.) 
10580. Telephone exchange systems. Lake. (Stroniberg-Carlson 


Telephone Manufacturing Company.) 

Alternating - current electric motors. Punga. (Date 
applied for under International Convention, May 5, 1905.) 
Telephonie exchange systems. Lake. (Stromberg-Carlson 
Telephone Manufacturing Company.) 
Telephone exchange systems. Lake. 
Telephone Manufacturing Company.) 
Telephono exchange systems, lake. 
Telephone Manufacturing Company.) 
Telephone apparatus. Lake. (Stromberg-Carlson Telephone 

Manufacturing Company.) 

Electric tail lamps for motorcars. Jackson. 

Telephone switchboard cord reel  hingsbury. 
Electric Company.) 

Electric switches and operating mechanism therefor. 
British Thomson - Houston Company. (General Electric 
Company.) 

PUE mechanism for clectric and other motors. 

ап, 


10585. 
10598. 
10899. (Stromberg-Carlson 
10600. (Stromberg-Carlson 
10601. 


11028. 


13050. (Western 


13415. 


14342. 


15388. Apparatus for controlling and operating the points of 
electric railways and tramways. Turner. 

16668. Electric aro lamps. Proctor. 

16870. Anodes for electrolytic purposes. Greenfield. 

16984. Air-brake systems. British Thomson-Houston Company. 
(General Electric Company.) 

17343. Electrical current interrupters. Felten und Guilleaume- 
Lahmeyerwerke Akt.-Ges. (Date applied for under Inter- 
national Convention, Aug. 18, 1905.) 

18445. Electric glow lampholders, specially applicable to 
. metallic conduits. Waterhouse. 

20719. Alternating - current  electromagnets. Felten und 
Guilleaume-Lahmeyerwerke Akt.-Ges. (Date applied for 
under International Convention, Sept. 50, 1905.) 

21146. Controllers for electric elevators and the like. Odman. 
(Date .applied for under International Convention, March 1, 
1906. 


22465. Controlling mechanism for electric lifts and other 
purposes. Etchells. 

23152. е ignition of internal- combustion engines. 

oyd. 

25200. Electric driving of winding engines in conjunction with 
turbo-generators. Aichele. 

27076. Vapour electric convorters. Von Keller. (Date applied 
for under International Convention, Dec. 5, 1905.) 


COMPANIES’ STOCK AND SHARE LIST. 


Amount 


Name, p 44d. Last price 
Commereial and Industrial. £ £ 
Alliance Electrical Co., 5 per cent, Cum. Pref., Nos. 1-70,000 1 4-8 
Ord., 1 1295,000.................................. 1 7 5/32-9/33 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125, 0000 1 — 21/34-<5/32 
British Aluminium Co, Orainary, 2,001-40,000........... ‚ 5 — — 5:5) 
—— —— 7 per cent. Cum. ,140.000 .............. s.. 5 — ibi 
' А” 6 per cent. Cum. Pref., 1-20,000............ 5 — 54-54 
— —— per cent. Funding Certificates, 1-20,000 ........ 5 444, 
—— — 5 per cent. lst Mort. Deb. Stock, Red. .......... 100 „ 101-105 
——-— 5, per cent. Loch Leven Deb (Reg.), Red.,1-3,000 100 2 898-101 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 — 647 
——— per cent. Cum. Pref. 1-100,000 Va veu ewes, Р 0 . Ы 
——— 44 per cent. Mortgage Debentures ............. .10 . 172-5 
British Thomson-Houston Co., 44 per cent. lst Mort. Deb. 
o ð]ðVD n y анааан а 0 — 92-96 
British Westinghouse Elec. and Manuf. 6 per cent. Pret., 
215,001-575,000. . debe идее. snes >> 1-14 
4 per cent. Mortgage Debenture Stock .......... 100 .. 64 68 
Brush Electrical Engineering, Ordinary, Nos. 1-106,751 .. 2 œ» ii 
Non. Cum., 6 per cent. Pref. .................... E ua 1-1 
44 per cent. lst Debenture Stock ................ 100 — 8} 
4 por cent. 2nd Debenture 8tock................ 100 . 75-78 
Callender's Cable, Debenturens 100 .. 10 106: 
ary w€**9«090€29098€6€00280000029€9€9€0€2?292208909090€2960€92*95 Ld Y 
5 per cent. Prei. 6 — 5 
Consolidated Electrical Co., Ordinary, 1-110,000 .......... 1 . 9$1€-7/6 
Crompton and (oo æ« 66 5 .. J а 
——— 5 per cent. Debentures 100 .. ~ 
Dick, Kerr, and Co., Ordinary, 1 260,000 .................. 1 . 15/16-19/16 
6 per cent. Cum. Pref., 1-305,000 ................ 1. 13-11 
44 per cent. Debenture Stock, R ee. 10 102 05 
Bdison and Swan United, A Shares, 1-99, 611. 5 — 1-14 
„A“ Shares, 01-017,129 ........ 5.— 212 
5 per cent. Debenturee s 100 . 8282 
4 per cent. Deb. Stock, Red. .................... 100 . 8587 
Electric Construction, Nos. 1 to 112,100 .................. 3 .. 1:716 
7 per cent. Cumulative Pref. .................... 2. 152 
4 per cent, Perp. 1st Mort Deb. ................ 100 .. 8184 
Electrolytic Al&alt Co., Urdinary, 1-202,218................ 1 1132-132 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. lw .. — 
General Electric Company (1900), 5 per cent. Cum. Pret... — 049i 
4 per cent. lst Mort. Deb. Stock ................ as ¥2 80 
W. T. Henley's Telegraph Works, Ordinary .............. 5 — luli 
44 per cent. Preferencdt e n 6 ss i 
44 per cent. Debentures ........................ 100 .. 107109 
India Rubber, Gutta Percha, and Telegraph Worka ...... 154 164 
4 per cent. Debent ure e. 100 .. .00 
National Electric Construction Co., 1-170,000 ............ 1 . 15/16-1 1/16 
Parker, Thos., Limited, Ordinary .......................- 10 . 10-t^4 
Peebles (Bruce) and Co., 6 per cent. Cum. Pret., 20.071-50000 5 .. 3 
Telegraph Construction and Maintenanoe................ — 533-24 
5 per cent. Bonds .................2.... 100 2 103 ' 34 
White, J. G., and Co., 6 per cent. Cum. Pref., 1-15,000 .... 10 39410 
Electric Lighting and Supply.— 
Adelaide Electric Supply Co., 6 p. с. Cum. Pref.,1-10,000.. 5 æ 454 
Bournemouth and Poole, Ordinary ...................... lU — 94.1 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 . 94 10 
6 per cent. Cum. Second Pref., 15,001-22,500 .... 10 .. 101 07 
44 per cent. Debenture Stock, Red............... 100 — 14-104 
Bromley (Kent) Electric Light and Power Co. .......... 5 - 431 1 
44 per cent. lst Debenture Stock, Red. .......... 100 97911 
Brompton and Kensington, Ordinary .................... o = 89 
a 7 per cent terrence от 5 т ER Жы 
cutta Electric Supply Corp., Ordinary, Nos. b v - 4 
— Nos. 80,001 100.000 ао е eMe RE eS GQ — 4 71 
Cambridge Electric Supply Company, £10 Ord. .......... 8 = Velu 
Canadian General Electric Co., Common Shares $100 .. 135-159 
Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 0513 
занша ross, West End, and City Electric Supply, Ord., А 
А 26 6 %% %% % „% „%% %% „%% % 6% 6% „% ое eee s ee oe = 5 
——— 44 per cent. Cum. Pref., (-80,000 ................ 5. 4. 
——— 4 per cent, Debenture Stock, Red. .............. aM 96 +9 
“City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 3141 
ditto a 40,001-80,000.......... 5 „ 53-41 
Chelsea Electricity Suppil¶.xꝝsss eoo 5 — 31 1 
4) percent. Debent ure 100 — 104-107 
Chicago Edison Co, lst Mt. 5 p. c. O- yr. Gld. Bds., Red., 
///]. коан аата ааа Rid 81000 98-101 
City ot London, Ordinary 10 . 97 
——— per cent. Cumulative Pref......... ..... 10 — 114-174 
5 per cent. Debent ure Stock .................... = 121-146 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) . 100 97-100 
City of Wellington Electric Ligbt and Power Co., 5 per 
cent, Registered lat Debs., ked., 1,59 .......... — — 4935) 
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Amount 
Name. paid. 
Cordoba Light and Power Co., lst Mt. Stl. 5 per cent. Bds., 
W wa I SERRE ICT Ub TE 100 .. 
County of Durhem Electrical Power Distribution Co., 
аучы 10,001-70.000 .............................. >$ 
5 Preference, 1-50.000 .................. B .. 
County ot lectrie Supply, Ordinary ........... . 10 — 
per cent. Cum. Prell . 10 
„ Debentures Prov. Certs. All pd. RA. 100 — 
4$ per cent. 2nd Debentures Prov. Certa. . .100 . 
Bmundson s Blectricity Corporation, Ordinary, 1-50, 000:. 5 — 
— 6 per oent. Cum. Pref. ............. Nau v ea ВРА 9 a 
—— — 44 ver cent First Work fol MEER 100 . 
Electrical Development Co. of Ontario. 5 per cent. Ist 
Mort, 39-year 0014 Bonds, '0.751-15,75 ! .............. Ud 
Electric It à Traction Co of Aust. 6p c Cm Pf. 15990. * x 
5 per cent Debenture Stock Red а 
теш тіс Варріу Co. of Victoria, 5 per cent. let Mt. De O i 
— Е ply, Ога. Nos. 1-10,000........„ 5 ~ 
„ош Ў k. Red. . . 100 . 
Hove El bring, Ord. 1-13,000 ... 5 — 
Indian Electric Supply and Traction Co., 6 per cent. Con- 
lal Of Wight Ele 14. und er 3 У io. a 
ө t Elec. b. 8t. ed... — 
1 Power and nd Lighting, 6 per cent, cum. А 
А oöů = 
Kensington & Knigh'abridge Elec. Lt., Ord., 1-21,000 .... 5 — 
and 125 bts Te and Notting Hill, 4 per 
Debenture Stock Red. ........................ 1 А 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 
London Electric, Ordinary ................... ETR "m 
— § oent. Рте!................................. 5 — 
—— 4 per cent. lat Mortgage Debenture Stock, Red... 100 
Madras Electric Supply Corporation, 5 per cent. Construc- 
tion Deb. Stock., Red. (ооу. тоне) all paid ........ — .. 
Metropolitan Ordinary, 100,00 Su E tiga ae ease de 5- a 
— — 44 per cent. t Mortgage D Debenture Stock.... 100 .. 
44 per cent. Cum. Pre. 8 ua 
— Ji cent. М а Redl... oe A 


5 per cent. lst Mort. Gold Bonds, Red., 14.0% 
(#500), 4, 001-14, 000 (31,000) 


‚—ũ „„ „„ „„ е э єт з э 


M Biectric Power Dis. p.c. lst Mort. Deb... .. — 
N piabameg- ia уз Electric upply, Ordinary, 1-57 ,009 5 
do., 75.00 1-87, 500 (issued at £2 prem., 16s. paid) 2 
— 5 per cent. Pref., 1-57,003_...................... б 
—— dad, 75,C01-87, 500 (issued at 10s, prem, 4. paid) 2 
Notting Hill Electric Ligbuing .......................... 10 
—— — per cent. First Mort. Debs. Nos. 1-500 (Reg.) 
Oxford Electric, ‚ 1-96 and 40-14,310 ............ 
— per cent. Debenture Stock ора аә 100 
River Plate Electricity Co., Ord., 1-119,687 & 120,501-120,507 1 
— — 6 per cent. Non-Cum. Pret., 1-100,000 ............ 1 
4 per cent. Debenture stock, Red.. 100 
Rosario Electric Co., 6 per cent Cum Pref., 1-0, 000 9 
—C — 6 per cent. Cum. 2ud Pref , 1-15,000 arta dore pue 4 


Royal Electrical Company of Montreal, Г per cent. First 
Shares Mortgage Beton bentures ...................... 1 

Shawinigan Water and Power Co., 5 po с. Cons. 1st Mt. Bds. 

Smithfield Markets Electric Supply, Ord . 1-12,000 ...... 


4 cent. Debenture Stock ............ Va Ad pe 100 

South „ „ „% „ „6 %%% 6% % „% „% „% „%% „„ „% „% „% 6% „% „%ĩłg—nͤn „ 6% „ 6 „ о ese 5 
South Metropolitan Electric yes and Power, Ord. ...... 1 
——— 7 per cent. Cum. Рге!.......................... ‚1 
12 реє n уот ре 3 ..... 100 

St. James's and Pall Mail, Ordinary, 101-20,080 .......... § 
—— 7 per cent. Pref... оооеговоосеоовооооо во оо ое е [EXE $ 
34 per cent. € . EN РЕЧИ . . 102 

Urban Electric Supp Ordinary, 8-30-007 .......... б 
——— 5 per cent. ы Preference, 50,001-90,000 5 
Westminster, Ording ke aedes. D 
— — 4 per cent. Pret, 110,101-338251 ш... 5 


Eleetrie Tramways.— 
Apo Are une 54 per cent. Cum. Pref., 1-260,007 


e€*-99*06€60606090536000*«€000224$96000000280990900999028009085,9€ 


— Permanent 6 per cent. Debenture Stock, 1888.... 100 


Алса eae ч сми Mor. Deb. Stk., Red. кые Eni 
PASS per ot. Gum. Prot. baros, 110,06 — 10 
——— $ per cent. Deb., Red., 1-600 .................... 100 
FCC 

Beth Elec. ways, Ld. 

аа ee cent Cam. Prat oh ares, 1-59,304 . 1 

Birmingham and Midland Tres 41 pre Tu D Stk., Red. го 
Blackpool and Fleetwood Tramroad .................... 

Bombay Elec. Supply & Trams. Co.,6 per cent. Cum. Pref. 3 

44 per cent. Deb oat FFF 100 

Brisbane way Invest., Ord., 1-75,000 ..... — — 

——— 5 per cent, Cum. Pref., Nos. 1-75,000 „ 5 
55 per cent. Deb. Stk., Red., Prov. Certa. all pd.. 100 

British Columbia Electric Railway Co., Ord. Def. ........ 100 
— Ord. Pref. PD M" 100 
——— 5 per cent. Cum. Perpetual Pref. Stock.......... 
——— 44 per cent. lst Mt. Debe., Nos. 1-6,250, of £40 each 140 

— 44 per cent. Meroe Tower Deb. .. ............ 

British Electric Traction, Ord. OU DU: оо. 10 
—— 6 per cent. Cm. Pf., 50,001-60,000 ................ 10 
— 5 per cent. Pe tual Dotiontere Stor 100 
V i es " 

Buenos Ayres о Trams аеконекь а 
—— “д” 6 per cent. Cm. Pf, 1-40,000...... — M 5 
— — " B” 6 per cent. Cm. Pf., 1-27,500... — 0 
= брег оше De поса, Вес —— . — . 100 

‚ Cert., I & , 100 

Buenos вов Ayres Rlectric ‚5 p.c. Deb. Stk., Red. .... 100 


Buenos Ayres Gd. Nat. Trams. Co, 5) per cent. "Pref. Deb. 
Bonds, Red., 1-1,500 
b per cent. Deb. Bonds, Hed., 1-2,275 1 
Buenos Ayres Lacroze Trams. Co., stg. 5 per cent. 1st Mort. i 


&$920485*96272a92a252G3222292-2*2*529992«»220€609€92929098296 


Фә э е еэ а › 99 


Deb. Stock, Вей. .................................... 00 
Calcutta Tramw hh vx Va Levine b 
— 105,001-157,610................................. b 
— cent, lst Deb. Stock, Re... 100 
Cape Tramways, Nos. 18990§Üů 8 1 
City ot Tramways, 5 per г cent. Cum. Pref..... 5 
— — 4 per cent. lst Mortgage Deb., 1-3000 (1917) ...... 100 
City of Buenos Ayres me Co Co. (1903). 1 248, 00 5 
—— per cent. Deb. stock, Ked. 19 100 


Colombo Kiectric Tramways and Lighting, 5 per cent. lst 
Mortgage Debepturo Stock, Red. 


9-9 49590609 68 08 68 оз &4 ог 


53-6 
29 7/10-7 1116 
155-126 


11111111 


Last price 


90.92 
4›. 
75 
103 11 
105 Y 
95 £8 
41 
11 23 


5 
-5 
8 


4 
9 
xd 


FZ 
bone ҮҮ: 


R= О 
— 


Bog «o 
Ц ++ -~ are 
SS s 27 

8 

© 

© 


8 2 


104-107 


11/16 13/16 


96-100 xd 


Amount 


Name. paid, Last price. 
£ £ 

Cork Electric Tramway and d Lighting Co., Ordinary ...... 10 . 14514 
—— per cent. Cum Prei... 10. 12314 
——— 4 per cent. Debentures .......................... 100 .. 93-10C 

Dublin United Tram Says 1896), Ord., Nos. 1-60,000 ...... 10 — 14-54 
— 6 per cent. Pref., Nos. within 1-60,000....... e» 10 — 13 143 

3: per cent. Mort Debs., -N. 000 Red. ............ 100 „ 94 46 

Hastings and Dist Elec. Tram. Co, 44 p.c. Deb Stk., Red. 100 98-101 

Havana Blectric Railway Consolidates oe 5 per cent 

50-year Coupon Bonds of 1952, 1-6,957 ............ 2. . 91,009 2 85.90 
Imperia! Tramways, Ordinary ........ Seas ds кше qd. ... АП ., 18-19 

^ per cent. Cum. Pref. 66 6 2 6 „6 оа 2 2 26 „„ „6 EET) all ee 14-1 
4. per cent. Deb. Stock e€9e62*«€906090260000000€ 2 6 6 „ „ 00 100 es 108-1 

Isle of Thanet Electric Tramways and щш. 5 per c. 

Cum. Pref. Nos. 50.001-60,000 ........................ B 1-8 

4 per cent. 1st Mt. Db. Stack, Red. ........-..... 100 . 6873 

Kalgoorlie Electric Tramways, 1 25. 00 .................. 1 .. 3/32/32 

9 per cont. A Deb, ЗфоюосЁ...................... 100 .. 91-95 
6 per cent. “ B" Dev. Stock...................... 100 .. 80-84 

Kidderminster and District Lighting and Traction, Pref... 5 .. 8-84 

Lancasnire United Tramways Limited, 2 per cent. Prior 

Lien Deb. At- ck, Red. **"*0906062029€6€€06€02995009€0002098 LE OE E EE EEEE] 1C0 mme 95-98 

£296 500 2ud Mort. Deb Stock . EE — 
E83. 30 Deferred Deb. Stock (all tuiiy liy paid) -a Mis == >» — 

Lisbon Electric Tramways Limited, Ога. 1 ..13/6-1 7/16 
—— 6 рег cent. Cum. Fref., Noe. 1.425.855 N 1 11/161 8 
—— 5 per cent. Mort. Deb., 1-5, 00) Кей. ............ 100 .. 98-10 

London United Trys. (1901), 5 per cent. Cum. Pref........ . 10 7% 83 

4 per cent. Ist Mt. Db. Stock, Red. ............ . 100 .. £5 839 

Madras Dec. Trams. (1904), 5 per cent, Deb. Stir, Rd. 100 38-101 

Manila Elec. R R. and Lghtg. Corp., 5 o c. lst Lien and Coll. 

Tr. Sinkg. Fund Goid Bonds of 1953, Red., 1-4 655 .... $1,000 93-95 
Manx Rlec Yr ad Co., 55 p.c. Cum. Pref., 301 -21, 615 and Я 

CC y Eee ͤ . et rw RR 48-5 
44 per cent. let Mort Deb. stock, Red. .......... 00 9 100 
Metropolitan Elec. Trams., Defd., 1 Y 001-1,314 MIS і —- 1/16 3/16 
сре Bek eek, 600, 001-1, 000,000... (— Р . 1 — 27525152 
44 per cent. Deb. Stoc e... 100 ~ 96-59 

Mexico Trams. Co., Gen. Cons. 10 «Mort. 50-year 5 per cent. 

Gold ns... 8 — 84-86 p.c. 
Milwaukee Electric Rail and Lig ОИ; cent. 50-yr Cons. 

Mort. Bonds, 1926, 1-5, 800 an and e $1,000 .. 103-105 
Montreal Street Rail, 44 per cent. Sterling Deb., 601-2,000 

(1922 *609999099000000990€0009909292990€0009600009000005202920 ecce 100 = 102-104 
New General Traction, 6 per cent. Cum. Pref., 1-10,000 and 

34,001-74,000 6 %%% „% % %% „%% %% %%% %%% % „%%% „% „% %% „%—Rꝙ0 %% „„ „„ „% оо 6 6 6 6 6% 6 6 6 06 о 5 am 2-13 
Oldham, Ashton, ane Hyde Tramway, Ordinary err any || uu 12 

—— 5 per cent. Cum. Prei. 10 . 054 
Perth Elec. Tramways ways (Wh B per cont, 1 Mri. Deb. Sk... 10 — 1 -106 
Potteries Elec: ric 1-245, «Ves usi se cd x 2-8 xd 

5 per cent. Cum. Pref., 300, 1.545,00 .......... l oz tł 
per cent. Debenture Stock .. ..... ecccccccees JOU ~ 981-1014 

Proviucial tramways Co., Ordinary. 1- 24, . 10 64- 

— 6 per cent Cum. Pref., 1-0, O Co. 10 104-114 

Rangoon Elec. Tramway and Supp: y Co., 6 p.c. Сиш. Pr«f., 

IN 0O rcc Kerth ene Arce dad зы каи А isa Series goles - ж 91-5 
44 per cent. let Mort. Deb. Stock, Кей. .......... 2d Я 97-1 

Sao Рашо iramiway Ligat, and Power Co. . 3125.19 
—— — Sper cent. let Mort. Deb., Hed 1929, 1-11,000 . 570 .. 85-97 рю 

Sou'h Metropolitan Electric Tramw ys and Lighting бо. i 

6 per cent. Cum. Pref., 19,571-169,570, Prov. Verte. . .. 29 32-1 1/32 

4 per cent. Deb. stock, Red. 1990 ................ eK 84-87 

Sunderland District Electric Tramways, 5 p.c. lst Mort. 

Deos, Red., 1-1,600 .... ............................ 100 .. 86-90 
Yorkshire (West Riding) Elec. Tiam Co.,0rd.,70,001-110,000 5 5 1-18 

6 per cent. Gum. Pref., 1-46, VV] дө X 34-32 
44 per cent. lst Deb. Stock, Кед, ........ — ace lou .. 9.-93 
Electric Railways.— 

Central London, Ordinary оо овоз овоо оо во mo mo 66 њо 99 69 Q6 OS eo 100 ee 71-73 
. Pret —— 652 ә as as 9.9 оз as Q9 GO DD 00 92-94 
— deferred . оо оо ce a me ee 52-5 
——— 4 p. c. Deb. Stock (Prov. script Certs, fully i paid) 10) . 103-106 

City and South London, Consolidated Urdinary .......... 100 , 41-43 
——— 4 per cent. Debenture Stock . озоооовзо ос ов о [EZ 100 102-105 xd 
——— 5 per cent. Pref. Stock 3l 2 2 „ е EERIE) 2 22 6 „ вео в LI 100 ome 117-121 

ГТ] 99 ээ M cn $6900909002592090 100 a 115-118 

' 1 сооосоооое оо осо beceecce = 109-112 

Liverpool Overhead, 5 per cent. Prei... . . 10 — 10-104 
Ordinary, І. 90:000. аа арна 10 . 

—— — 4 per cent. Mortgage Debentures, Red., 1-1, 700 .. — B . 

Undergrouod Electric Railways of London, 5 pet cent, 

Profit- Sharing Secured Notes — 2 9 5ꝙ*y зо 669992. — . 74.77 

Telegraphs and Telephones.— 
Amaz)n Telegraph Co., 1-25,020 .......................... 10 .. 3-35 
5 per cent. Debs., Eed., within 1-1,069 ............ 100 .. 88-91 

American Telephone and Telegraph Colla. Trust 4 per 

cent. Bouds, 1-28,000 and 55 0)1-78,000 ............... 31.020 .. 32-91 
Anglo-American Telegraph Co., O.dinary „ 100 .. 615-645 

——— 6 per cent Preferred Ordinary Si aerate ten ay ls pty 10) 106;-1073 

——— Deferred Ordinary ..... . 100 204-214 

Anglo- Portuguese Telephone Co., 5 per cent. lat Mort ‘Dab. 

Stock; Red. oe dotes inima . 99-101 
Chili Telephone hr. A eere ood 5^ з 61-7; 
Commercial Cable Co., öter. 500- year 4 p.c. Deb *tk., ++ Bed. 100 .. 924-944 
Cuba Submarine Telegraph Cu., Urdin ary, 1-16, 0 ..... 10 8-24 xd 

10 per cent. Preterence, // etna tici ss 10 .. 16-1? xd 

Direct Spaulehh Toile graph Uo, Ordinary .. —M— Xe са 34-58 

10 per cent. Cum. Preference . VFC 81-394 
34 pet cent. Debs., 1-000..................................... 50 . 100-103 

Direct United States Cable Cu CCC 20 15;-16 

Direct West India Cable со, 43 рег cent. Debs., Heg. 

withiu 1-1. 00. Red. .. 100-108 
Eastern and nouth African, 4. рег cent. Mort. "Debe, within 

1-3,0, 19 9.. = 98-101 

—=—9 р cent. Keg. "Моге, Debs. (Mauritius Subsidy), 
rr ĩð K esses CO eee 93.100 1d 

Easteru Kxtenslon, Australasia and China, 1020 CCO . за 10 .. 135.14 

—— per cent Mort Deb. моск, Perp. .. 100 . 105.107 

Eastern Telegraph Co., Ordinary Stuck ...................... 100. .. 139.141 

—— — 3, per cent. Preference Stock . — — — . * 10) 89.91 
4 per cent. Mortz«ge Debenture stock 10) ... 1033-1064 xd 

Great Northern Telegrapu Co. (of Copenhagen) . 10 34-36 

Halifax aud Bermudas Cable Co., 4} per cent. last M rt. 

Deba., witnin 1-1,200, Red UU UE[Iᷣᷓ H . . 100-102 
Indo- aurupean Telegrapn Co. ess ZO 59551 
Marconi's Wireless !eiegraph CO, 1.250, 127 D NN 8-4 

rr V ure PUE Toc ааа | sss 8-2 
Monte Vidco Telephone Co., Ordinary, 1-72 5 e 1 15416-11 16 xd 
9 per cent. Preference, CCC -1 xd 
Orlental серо and Electric Company.. c A^ OL 5164 7/16 xd 
6 per cent. Cum. Pref. ........ l a 14-14 xd 
Pacific and European Tel., 4 p.c. Guar, Debs., Rel, 11 000 100 . 95-98 
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Name, Last price Name. Amount rast price. 
paid paid. 
£ £ £ £ 
Nat loual Telephone, Preferred ......................-.-.. 100 ... 108.110 Telephone Co. of Egypt, 44 per cent. Deb. Stock, PA: . . 100 . 99-102 
— — Deferre 1 N ]⅛ ²³ð2e: 8 00 (e 1044-1064 W est Africau Telegraph C». eecceces 10 е 10-104 
——— 6 por cent. Cum. First Pret. „ 6% % % % % % % ’ͥ ꝰmer e „„ „„ „„ ee 10 ге 114-1: West Сон of Ameriva, 1 -3 1,000 aud 53 001. 55 003.. 66696529 6 1005 vee 14-1 
——— vor cont. Uum. Second Pref. .................. 10 10-12 4 p.c. Debs., 1-1. 500, Gua. by Western Telegraph... 825 99.1 
——— рег ceut. Nun. Cum. Tuird Pref. .............. 6 . 55/46 5 9/16 West India and Panama Teiegraph Co „ e 110 ... 916-1 /16 
— 33 per соці. Dod. Stock, Rod. .................. 100 . £54974 6 per cont. Cum les Preference .. UN Н 10 5-84 
—==4 per cent Dod. Stock, Њой. ...... . 100 100 0 — 6 рег cent. Cum. dad Prefer- uc . 10 .. 61 2 
United R. ver Piate Tele. О», urdiuary, 1- 100 000... meu 5... 62-14 ——-— $ per сеш Deba., Ren., —— — S LOO 10105 
5 рег cut. Cum. Peul, 1-40,000 ... AEE жаз 5-54 Western telegeaph Co., 1-207 930... e 10 135-134 
5 per cent. Debenture Stuck, Kod. . ... 100 .. 109-112 -—— 4 рег cent, Vedenture otock, Red.. " 100 102 105 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Trafico Return stor Increase or dinge dea: ok Accounts for past year. | Cost 
week, decrease. open. = 
Line. per F car 
ding Ourrent Total | Passengers | Car miles | Pas- , Oar e mile. 
= | 10. | е ir year. 1907. | 1906. | Ending receipte| carried. гап, Inger mile. track. 
May 8 142 41 + bas 2% 28 May 31 64,071 | 16,630,351 | 1,579,725. 0 бв [ui 2.518 ex 
rdeen Corporation ..........|May . Е 715% ay 2 16,530, à . . 
ap: Ode poration 0600009090 66 оо IT] 11 251 = 9 — 8 8 ee 15 14,328 3,516,380 '555,945 1 971 1,850 51 
Street and Waterloo Ry... 1: 1.311 41,019] 4 7,715 - — - "e" КРА = im - — = 
Blekeahead Corporation . . „ 12 1. — — 318 |25 55 48˙58 March 31| 55,086 | 11,145,531 | 1,309,903 |1°18 [10-408 | 2,558? 605 
irmtagnam Corporation 4 — — — 54 — 51| 17,133 | 4,709,798 | 266,526 “86 145 8,866 |, 
B ne e sa vae. es б 8 935 |+ 127| + 633 a4 84 si 25| 48,876 8,661,720 986,953 1°36 |11:89 2,036 144 
B 1 Corporation .. .......- 9 55 |+ 9|- 847 | 174| 174 ы. m = = Mn Leer a — 
Black pool flest wood Trams. .... s dH 235 |+ 8|+ 319 | 164 | 164 | Ово. 31 51,846 | 2,525,677 | 679,864 |328 1318 | — |1 
" 6-14 
В rporation ............ 12 2035 |+ 159) — 167 | 43 | 8 | магоһ 51| 95,766 | 20,206,196 | 2,161,130 1˙15 10-63 | 8,594 
0 1,915 |+ 14} 7 nn 41] „, 51 56,276 | 10,058,288 1. 121,625 1-82 |1183 | 5,226 | ^D 
Bradford Corporation » 11 6.423 |+ 241| + 379 | 35 | 95 1/230,085 | 47,108,000 | 5,053,392 |1172 10-927| 8,596 | 7 
Briguton Corporation ушы бой 92 |- 9 - 4| 84| | '' 1 50,559 11,321,160 | 162828 |106 [10-48 | 2,914£| °°) 
Tramway Company...... 10 4,955 = $14| 14| Deo.31/269,799 | 15,312,372 | 6,127,136 | — | — — Ет 
Baraley Oorporedon оо „ 11 1,143 |+ 164 — 40 | 40 | Maroh?i| 57,992 | 11,082,704 | 1,197,772 |1°51 [11-61 5,8888417 
5716 
oration ............| ›› 12 ?8 |- 5|- 163| 84| 8| 117.950 5,878,269 | 454,082 |1-07 | 9-21 | 2,068 
Gardift Corporation neve <= — = — |s26a/t32-46] „ 17118809 | 14,134,565 | 2,770,049 |112 | 9-72 3.782 
8 — 25 | 8:5 ; 7 >18 
Tram ways Company .. 11 163 8:5 Deo.31| 10,715 | 2,935,002 | 359,756 | — 14 
базы London Kall var ... 11 6,595 |- 57 -11869 6 6 „ 81/547,688 | 14,875,547 | 1,281,214 |1:86 |65-10 | 57,951 | 
228 857 6 - p 
d 3oath London Ballway.| » 5 269? | + + &| „1 „ 5n — Ра = = ht s ; 
Goishester Corporation „ 185 — = 8 | 8 | March 51 10,583 | 2,457,553 | 320,78 37 | 7-47 | 1,401 |61 
- 6|- 143 15 ; — [6 
k ©. T. aud L. Company 9 455 154 Dec. 31| 24,895, 5,814,576 | 882,256 1:01 | 6:64 is 
. » 10 24 |t 15|- 8%] 723| 7235| мағз] — = 2x 26 = Веі 
— 3|- 117 4 Р . = 
ration. 3 11 232 | 44 i 510 11,250 | 2,853,200 | 284,543 94 | 9-49 | 8,500 |. 
Бара and Lacan Biectrio Ry. ..| » 10 105 |t „ 2 30% e| 64] рес.5 6:358 | 402511 | 11075. | 3-78 [1578 | 962 5585 
Dublin О. T. ..................| oo 10 5,205 | + + 5. 483 8) 51(267,489 | 50,050,949 | 7,077,372 [1-28 | 907 | 5,691 
101| + 7,551 21 К 1 
Dandee City Tramways ........ 8 1,093 | + ' May 15| 50,154 | 13,086,396 | 1,005,911 906 [11-96 | 2,180 
Bast Ham orporation.......... » M 819 |t 95|— 11) 14 | 14 | Maron?31| 56,652 | 3,589,658 | 865,816 64 10:18 | 2,994 | ^79 
320 | 65,9571 79 : "A - 
Corporation 4 15 915 | tl , 794 b| May31/756,480 188. 767, 519 (17,945,595 | — 1012 
e ТРОСА Шын 11 227 —nͥ ш M D 5 Масс 31 15,466 : у 565,05 90 6 9099 5 Ба 
G. N. Рісза Пу, and Brompton. ’ = = = 22 Bes Zs — 2 
Hailta C eosestion ЕРОС ОРОО — + 106 517 37 37 „ ol} 74, 019 17,849,642 | 1,540,707 — ]|11:55 | 2,085 % 
Huddersfield Corporation ......| » 1] 1,479 + 85 | 35 », 51 59.938 | 12,838,150 1, 566,26 1:24 | 9-71 | 1,895 
all grporation "E 2,145 |+ 23) 4+ 53+) gs | 26 „ 31/112,653 | 77,102,981 | 2,910,698 |1 929 | — |Z 
ford Corporation oes = = 104 | 104 ‚ ši — Еак dus PE Em == 
14 103 — 
K ston Cor oration. 6 6 6 6% %% „%% » .? 8 123 um + 9 9 — — — — — = — 9 
B ickoaldy O portion = = d 74| 14| Mey 15 11,586 | 3,626,652 | 419,800 737 6-62 | 1,480 |52 
425| 4 5,858 " 
nire United Tramways ..| » 8 gib |t T2 39, | 28 = у es = = 
е ееп (asd oe g me б 4 5 710 + 135 + 2.085 894 | 894 March 25/298, ‚255 64,225,666 | 7,121,058 |110 |1002 | 5,551 m^ 
Leicester Corporation ..........| » 11 2252 |+ * 42 | 42 Deo. 31| 26,011 | 12,039,252 | 1,229,507 |1 9-79 Eus 
533 281 = 
Liverpool Corporation ..........| » 4 10255 | + + 2. 104 | 104 31/547,625 |116,642,66 12,166,419 — = — — 
Liverpool Overhead Railway. „ 12 1,457 |+ 13| + 178%) 665] 665| June 30 81,502 | 11,171,865 | 1,024, 275 E € = 
4,070 | 415,311 zs 
London County Oouncll ........| » 4 21075 | P599 | +15, 98 | 93 — = = = р e 2 
Lowestoft eb e РРР — = za 6 6 Sept. 50 14,511 | 5,188,867 559,455 1:08 | 9°68 2,638 6:48 
tdstone Corporation — == 9 | 2 | March 51! 4,740 850,121 | 112,287 | 1°33 10-13 8,570 
M anohester Corporation -- » H 15100 | +1599 + RHI % |149 „, 51651,956 |126,900,87 [14195124 | 1-19 |1075 | 4,299 |599 
Metropolitan District Raliway.. „ 12 8,051 | = 25 | 24 == эё sh um mo dri ай | 
— 151 725. 53 * ER — 
ut an Billway .......... 12 15.455 74 1+ 74 — . = € = PET 
VV » 11 185 |+ Jii 92] „ e| , 3j &iso | 1,932,047 | 206.358 | 82 |714 | 3 B 
БОН Tyne Oorporation. » ll 5.88 | + + 50 | 60 „ 31197.849 43.068,98 | 4,386,152 |107 [10-98 | 3,967 
42 140 |64 
b(a.) Corporatton ....| „ 568. d. Dx 154 | 154] 4, 51 39.356 | 7,252,535 | 785435 | — |929| — !$* 
Oa ои. Sana x e es = = CIS 31 54 M 25 55,555 | 13,466,245 | 1,604,740 16 10-45 1,886 
+ 105|— 12 | 93 . — 
etus nith Corporation ........| , 12 1,755 ) 4 | 984 31| 95,702 | 19,625,329 | 197,499 |117 1163 | — = 
V » 9 593 |+ 9|- 81 333 334 E y si D 1 % = 
= — 1 
is Oreprration .......... 77 = = 2129 21 29] , ZLÍ 14,881 | 8.857,110 | 386,547 |128 | 9-24 | 1,1 
оа Corporation ... — = Е 94| 94| „, 51 23.589 | 5,851,472 | 595,054 |107 | 9-55 1015 7 
Bari Со · Oe storn . b 15 2 4407 |+ 175 + 325 70 702 » 31/214,11 | 39,213,660 | 4,884,590 1:388 1028 — = 
€aitrborough Teamways o.. — = = 43 44 52 жЕ — € os — 
457 | 4 2076 | 35 5 1847 
AMA Corporation ..........| 12 5,693 | 5,212 * / ' t| 353 „25 240,565 63,952,885 | 6,049 899 | -905 9-545 | 3 
про: С›ерогайоп...... — — Es 18 | 18 „ 31 48,555 | 9,294,771 | 1,108,369 |1:87 11023 | — 79 
1.0a- Je Corgoration.... » 525 3 cem |- 1З 9 9 о 1 - = TM е = = 
825: t03 rU OOF Аай. = = x 25 | 25 „ 81| 39,550 | 6,766,031 | 1,027,73 — 19251] — 75 
$ 49 — 78 : e 
ACoeporration ........ j| 1,255 |+ 1 3) | 20 „ 31| 64,858 | 16,364,463 | 1,495,085 |1004 10:36 | — 
FFF 1% j- P] | ay) ee ass? 1.848.767 | 108,161 |087 (11°63 157 | 
. SON е „ 11 778 тэ |+ 49) + 16 ss Us „ gul 39,768 | 7,418,881 | 778851 |150 1494 8,8 dc 
Flag va Orp ration —— 4 77 = T a 9 9 „ 91 17,057 | 4,118,825 403,565 — | 9:85 — | 
5) 652 E i i 
Q»:oosa*slon aesae) „ 2,293 | 2163 | + 12 + 14:7 [147 31 —  |15,775.748 | 1,837,166 = | = 
N Corporation ...| » 81) Bie |+ 24 + 3) | 20 20 3 51| 41,905 | 8,817,066 950,338 10-685 2.00 
e Including steam traics f Aud 91 walles of inteslactag track «Тема mile, bPer mile of single track, AHali-yenrs figuees, k Double track 
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important will accrue from the advertisement obtained by 
the increased amount of light mentioned in the last 
paragraph, for the greater the light obtained for the same 
expenditure the more satisfied the consumer will be and 
the more brilliant will be his lighting in contrast to that of 
а consumer of some other illumirant who spends at the 
same rate. The advantage which immediately follows from 
this will be the connection of new consumers, and the 
increased business from this alone is likely to вооп exceed 
any temporary loss which may be incurred. It follows, 
therefore, that the second disadvantage falls through, as, 
owing to increased business, not only will the same amount 
of plant be required, but most likely it would be necessary 
to extend the power station and mains at an even more 
rapid rate than before. It is probable, also, that with a 
larger number of consumers the diversity of the load will 
be increased, and with it the load factor, which will tend to 
more economical production. This should more than balance 
any Increased cost caused by the third disadvantage men- 
tioned above. 

In conclusion, it would appear that if the supply com- 
panies make known the cheapness of electric light with 
economical lamps, it should not be difficult to very quickly 
increase their connections, even without any actual reduc- 
tion in the price per unit, and the latter would probably be 
inadvisable under the present circumstances, for the intro- 
duction of a more economical lamp is virtually a reduction 
in price- -a fact that can easily he used as an inducement to 
obtain new consumers, —H. A. N. 

Answer to No. 062 (awarded ós.).—]1t can scarcely be 
expected that any attempt to discourage the use of lamps 
possessing higher efficiency could long benefit the supply 
companies. Consumers are fully alive to the matter of 
£ s.d. As well might our friends the gas companies try 
to hold forth the virtues of the flat-flame burner as com- 
pared with the modern high-pressure incandescent gas. 
‘Lhe policy of discouraging the use of metallic-flament as 
against carbon-filament lamps might succeed for a time, but 
in any case, no matter what effurts may be made in that 
direction hy the supply companies, the makers of the new 
lamps would not remain quiet. Indeed, the latter are 
already circularising private individuals. Consumers would 
soon find ont things for themselves, and a fecling of dis- 
trust would spring up against the supply companies. 
Other points to be taken into consideration are the very 
formidable competition of the gas companies, steadiness of 
light obtained by the use of metallic-filament lamps (as 
well as their low current consumption). The former point 
is a serious one, especially to stations not blessed with a 
fair day load. There can be no doubt that for cleanliness, 
safety, and healthiness no form of artificial illumination can 
eompare with incandescent electric light properly installed, 
but such is human nature, that the consideration of a few 
" bawbees" is too often the predominating factor. And 
where low-efliciency incandescent lamps are used, electricity 
cannot compare (in point of cost) with gas. Where carbon- 
filament lamps are already in use, it is possible for a con- 
sumer to obtain an equivalent amount of light at less cost 
(or more light at same cost) either by substitution of lamps 
if voltage of supply admits, or by a slight rearrangement 
of his circuits if supply voltage is over that for which the 
lamps are made. As regards the latter point, I think it is 
a regrettable mistake on the part of central-station 
engineers, etc., to leave their consumers to the mercies 
of the wiring contractor. The alteration to wiring 
necessary to run the new lamps in series is often 
very trifling, and, instead of putting a consumer 
to the expense of calling in an overcharging wireman, it 
might be wellin some cases for the supply company to 
carry out these alterations. Such action would do more to 
promote tbe cause of electricity than volumes of glazed- 
paper pamphlets descriptive of gilt.plated generating sets. 
Then, again, many persons would gladly avail themselves 
of the use of electric light if the cost were only reasonable— 
not necessarily lower than that of gas—so that anything 
which tends to reduce the cost of electric light should be 
heartily welcomed by supply companies. 1 have noticed 
that in several shops and offices in town the carbon-filament 
lamps have been replaced by tantalum, three and four lamp 
fittings being converted to two-lamp fittings with a distinct 
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gain in light. Surely this proves that consumers are alive 
to the advantages of metallic-filament lamps. Apart from 
the above considerations two more points are in favour of 
the metallic-filament lamp : (1) it does not seem to lose its 
candle-power so rapidly as the carbon-filament ; (2) it does 
not show moderate fluctuations in voltage во much as carbon- 
filament. Of course, the copper question is also an important 
one, especially in the case of laying new feeders and dis- 
tributors over long distances. RADIAN. 

Answer to No. 962 (awarded 5s. ).—1. A supply company 
which does not help its consumers to the best and cheapest 
lighting is extremely likely to find itself left badly by more 
enterprising gas companies and inverted gas mantles. 

2. Owing to the use of metallic-flament lamps the revenue 
may for one or two quarters show a diminution as compared to 
the previous year.—This falling off will not be so great as 
might be expected, owing to the fact that the consumers 
who are satisfied with a better light at the same cost will 
probably be in excess of those who require the same candle- 
power at a reduced price. А good canvasser with metallic- 
filament lamp figures to go on will be able to use the reduced 
lighting cost as a “clincher” with several hesitating pros- 
pective consumers. 

3. The meters will require rearranging.—The opportunity 
of retesting wiil decrease the loss in distribution“ figure, 
and by careful management all meters can be worked in 
again, as it is to be supposed that the *day-load work is 
progressing at the same time. 

4. Ела trouble when the voltage ds over. 1225 volts owing lo 
hrcakaqges.—Consumers require educating to use the ordi- 
nary lamp efficiently. А well-worded circular letter giving 
comparisons of running costs and renewals, a mains staff 
which take suflicient interest in their work to be ready 
to talk to consumers at any hour of the day or mght as 
opportunity allords, and a systematic method of dealing 
with the repairing of lamps will soon obviate this trouble. 
A consumer whose light has been increased 25 per cent. 
and whose costs have been reduced 25 per cent, and who 
has been taken in hand diplomatically up to the point of 
believing that his own cleverness has brought about the 
change, is a distinct assct to the canvassing staff. 

5. The satisfaction of several. consumers may mian the 
supply company haring to face number of small installa- 
tions of two or four lamps only.—Some day it may be taken 
for granted that the neighbours will also take the light, 
and then sub-services can be used to reduce the capital 
expenditure. Contractors will certainly push metallic- 
filament lamps without regard for the station point of view. 
As the sale of lamps, up-to-date shades, and extra wiring 
may very easily mean paying off 124 per cent. of every 
loss incurred through reduced current consumption for two 
years (during which time the canvassers should have 
adjusted matters), the supply company would be foolish 
not to secure the business. 

Conclusion.—-Certainly push the Jamps.—R. M. M. 
Question No, fiij, —Àn electric supply company in a country town has 

water- power plant of 100 h.p. on 11ft. fall, situate in old corn mill 
two miles from town, and supply current on single-phase system. 
Only intermittent work for corn mills available, no motor load 
procurable, so plant not working during the daytime. With a view 
to increasing the earning capacity of the water power it is desired 
to procure a load that would utilise it during the daytime, and 
consisting of a manufacturing process carried out on the premises. 
The railway rates being high, it is essential that the carriage on 
raw materials or finished products should be small. Give par- 
ticulars of the plants that would likelv serve this purpose. Would 
it be feasible to establish an electro chemical process under above 
conditions ? 


Answer to No. 96.3 (awarded 7s. 6d.).—I am afraid that 
“Secretary ” will find it very difficult to find any suitable 
means of disposing of his sparc power. We were situated 
in a similar position—water power of approximately 
200 b. p., single-phase alternating current, but with not 
the flour-mill work to use power even occasionally — and 
after making exhaustive inquiries we have given up the 
idea. We first turned our attention to heating processes, 
so that alternating current could be used without trans- 
forming, and made inquiries re calcium carbide, but found 
it was not practicable to use less than 600 h.p ; and furnaces 
can, we found, be made for our 200 h.p., but labour charges 
seem prohibitive with small furnaces. This and the freight 
of the limestones, anthracite coal, then freight of the 
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carbide to the nearest distributing centre, ear- marked most 
of the probable revenue. What would be left for current 
would be approximately one-twentieth of a penny per unit. 
Needless to say, we dropped that idea. Then we turned 
to the wood-pulp industry. This was a little better, but 
freight charges were rather too high for us to compete 
successfully with the Canadians. Then we thought of 
using a converter or separate generator and using direct 
eurrent, and made inquiries respecting caustic soda with 
chloride of lime, which there seemed a certain and good 
market for. 'This seemed on paper the best of the lot; 
but still after paying freights we could not compete with 
the Cheshire firms, and that idea was shelved. 

Being somewhat favourably placed as regards route 
between the mines and the distributing centres, we made 
inquiries respecting copper refining. This would have been 
all right had we had more power, but they seemed to think 
that anything less than 750 h.p. was not worth troubling 
about, and we could not get any copper firms to entertain 
the idea even at a very low figure for power, and so that 
idea died a natural death After all, we decided that with 
good steam plants or Mond gas plants, where raw material 
was procured, isolated water-power plants, with even 
moderate freight rates, could not compete unless they were 
blessed with at least 750 h.p. to 1,000 h.p., so we turned 
our energies to cheap heating and power in small lots, 
putting in machines on approval and deferred payments, 
and the results seem to indicate that eventually we shall 
get better results than with the manufacturing concerns ; 
but it takes a lot of canvassing. Still, we, taking all risks 
we can, get machines installed, and so far have not had to 
remove one, and we are procuring a motor load where a few 
years ago we thought it impossible.—T. 

Answer to No. 964 (awarded 7s. 6d.)—Hogging is 
either due to the heat being concentrated in one place, 
causing an unequal expansion in the tubes, or to the 
difference in conductivity of heat in the tubes, due to 
unequal sectional area, scaling, or flaws. In dealing with 
this question, let us take three well-known methods of 
heating a water-tube boiler—viz.: (1) coal firing by hand 
stoking ; (2) coal firing by mechanical stoker ; (3) waste 

ases. 

i Class 1.—In firing by hand, supposing we have a level 
fire, and the flue doors are opened, causing a certain 
amount of draught, this draught will tend to concentrate 
the heat to one part of the first row of tubes. The heat 
being forced always in the same straight line will cause the 
tubes to bend in the same vertical plane, due to the 
excessive heat at this one point in comparison with 
the amount of heat at any other parts of the bottom 
tubes. Therefore, in this case it will be due to the unequal 
expansion in the tubes caused by the heat being greater at 
one part than another, and the bending will all lie in the 
same vertical plane. | 

Class 2.—In mechanical stoking, the same kind of thing 
might happen as in the method of hand stoking, but there 
is another thing that would happen which would help to 
cause the bending—that is, the unequal distribution of 
heat caused by the different combustion of the coal at 
different parts of the fire-box. For instance, the beat 
generated by the coal leaving the hopper is not nearly so 
great as when the coal reaches the centre of the fire-box, 
when it then begins to lose its heat. This will show that 
the heat will be greater at one part of the tubes than 
another, causing the tubes to bend upwards in a straight 
line aeross the whole bottom row. 

Class 3.—In gas-fired boilers a much greater heat is 
generally obtained than with classes 1 and 2. This will cause 
the tubes to bend more, but, unlike classes 1 and 2, the tubes 
do not always bend in the same vertical plane, but at 
different parts of the bottom row of tubes, and sometimes 
happening two and three times in one tube, within the first 
chamber. This may be due to the design of the flues, 
which, as a rule, have no flue doors, such as a coal-fired 
boiler, the draught depending on the chimney or the 
application of forced draught. With this method it will 
be seen that the heat at the tubes is much more uniform 
than is the case in classes 1 and 2. The cause of the bending 
may be due to two things: (1) unequal expansion caused 
by a flaw in one of the tubes, such as one part being of 
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larger sectional area than another; (2) unequal expansion 
caused by the unequal sealing of the tubes, thereby offer- 
ing more resistance to the heat at one part than another. 
The bending will only happen in the first chamber and 
bottom row of tubes, as these catch the flame, and the 
whole amount of heat is concentrated on that one row, as 
by the time the gases reach the second chamber they have 
lost a great amount of heat, and in some cases are little 
more than hot, no flame being observed at all. —A. C. R. 


Answer to No. 964 (awarded s.).—Details of construc- 
tion of this boiler are unknown to me, but it is probable 
that any slight camber which a tube may have is placed 
upward to counteract sagging. Or the pipes may be given 
a slight camber intentionally to accommodate any lengthen- 
ing by use, due to the influence of oft repeated expansion 
and contraction. If the pipes have any upward camber. 
then “hogging " does not require further explanation, but 
if they be straight, the cause is more complex. Consider 
for a moment the bending, apart from its direction. I 
think it is due to two causes: (1) expansion of the pipe as 
a whole, longitudinally, while held between comparatively 
fixed supports ; and (2) differential action of the internal 
fluid pressure due to a portion of the pipe being at a 
sufficiently high temperature to yield somewhat to the 
pressure. 

In the condition in which bending occurs, if we could 
take a number of transverse sections of the pipe, we 
should probably find the upper portions of the sections to 
be steam or frothy stuff, and the lower portions to be 
water, because any steam generated will make its way to 
the upper part of the bore of the pipe. There will be a 
stream of water, and above it a current more or less steam, 
both flowing along the inclined pipe. The power of con- 
ducting heat from the metal will be vastly greater in the 
water stream than in the steam current, and in addition 
there will be the heat absorbed by the water in changing 
from liquid to gas—the latent heat of steam. Also, when 
the complete history is written of the conversion of a 
molecule of water into steam, it will probably be found 
that at one moment it possesses the power of taking a step 
in advance of the quantity of heat contained in it. That 
wonderful power which 18 best illustrated by freezing 
media when changing their state either from solid to 
liquid or from liquid to gas. They can use up much of 
the heat they themselves contain, and thus cause a rapid 
flow of heat into them from bodies with which they are in 
contact. This is probably true of a molecule of water when 
changing from liquid to gas. If this be so, there will be a 
very rapid abstraction of heat from the metal in contact 
with the water stream. But, reverting to proved facts, 
we have a greater conduction of heat by the water stream, 
and also the heat absorbed due to the latent heat of steam. 
These two cooling processes must outweigh the effect of 
the lower side of the pipe being exposed to the greater 
heat, and they must keep the lower side cooler than the 
upper. The upper side acts as though it were a portion of 
а steam-pipe, and gets sufliciently hot for the internal 
pressure to “stretch” it somewhat, thus causing the 
“hogging.” The same condition will obtain in the higher 
tubes, but as they are not subjected to the fiercest heat, 
their temperature does not reach the yielding point of the 
metal.—F. P. S. 


Answer to No. 963 (awarded 5s.).—I do not think that 
it would be feasible to put down any electro-chemical plant, 
because, as a rule, this type of plant has to be run day and 
night, week in, week out, all the year. Again, simple 
electroplating for a jeweller is not done with an alternating 
current. One hundred horse-power is not much to have 
at one’s disposal, especially with the modern tendency 
towards huge plants and cutting prices. Railway rates 
are high. Most works move to cheap railway centres, 
rivers, or ports. І am afraid that ‘Secretary would do 
better if he could induce the local timber yard, smith's 
shop, or builder to put in a small motor here and there if 
he desires the load factor of the Tyne or Trafford Park. 
The case seems like that of a hungry man on the veldt with 
a £10 note. —MAGEE. 


[Other replies to Question No. 965 will be given in our 
next issue.— E. E. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS 
PRACTICAL MEN. 


If tbou hast knowledge, let others light their candle at it. 


BY 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same dis appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about. one thousand words in length. Discursive answers аге 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
їл) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at апу time. 

QUESTIONS. 
973. A Ferranti alterfiating-current integrating wattmeter, after being 
repaired and recalibrated on non-inductive load, is found to 
register about 6 per cent. fast on inductive load. State clearly, 


with reasons, how the phase adjustment for inductive load may 
be made. —CENTRAL STATION. 


974. In a factory there is at present installed a number of motors of 
all sizes, both series, tne and compound wound, used on a 
300-volt circuit. It has been decided to change over to 500 volts. 
Would it be necessary to rewind both armatures and field coils ? 
Explain fully what would have to be done so that the old machines 
could be used, and also give approximate cost of altering any one 
niachine, — W. G. 


ANSWERS. 

(Question Хо, 963,—An electric supply company in a country town has 
water-power plant of 100 h.p. on 11ft. fall, situate in old corn mill 
two miles from town, and supply current on single-phase system. 
Only intermittent work for corn mills available, no motor load 
procurable, so 1 not working during tlie daytime. With a view 
to increasing the earning capacity of tlie water power it is desired 
to procure a load that would utilise it during the daytime, and 
consisting of a manufacturing process carried out on the premises. 
The railway rates being high, it is essential that the carriage on 
raw materials or finished products should be small. Give par- 
ticulars of the plants that would likely serve this purpose. Would 
it be feasible to establish an electro chemical process under above 
conditions ! 

Answer to No. 963 (awarded 5s. ). — Without more 
information it is impossible to oller the best advice. 
Looking at the question from a commercial aspect, one 
would be disposed to consider first what products are likely 
to command a market. Ап illustration of what may be 
done by an enterprising electricity supply company can be 
seen at Ilfracombe, where the principal day load is obtained 
bv using a motor to operate refrigerating machinery. 
Cold storage rooms are provided adjoining the station, 
and, perbaps, no inconsiderable proportion of the food and 
meat of the town passes through the electricity works in 
this way. As the plant is single-phase and two miles from 
the town, it is possible that a small sub-station placed in 
the town, consisting of an induction or synchronous motor 
driving a direct-current generator at 300 volts, might afford 
much greater facility for taking up small motor loads, such 
as chaffcutters, hairdressers’ machines, printing works, and 
numerous other duties. Let there be a neatly-equipped, if 
small, showroom in the main street to advertise the advan- 
tages of electric power. This can be done with no great 
outlay. Some supply companies operating in small towns 
have, in the course of three or four years, picked up very 
substantial loads made up of small consumers. Direct 
current is almost universally used, the difficulty of starting 
on load with single-phase motors together with their higher 
first cost seriously limiting their usefulnesss. It is certainly 
undesirable for a small company to launch out into electro- 
chemical manufacture unless with ample capital and clear 
intentions. The best way is to use existing and local 
opportunities of increased business.—N. C. W. 


Answer to No. 964 (awarded 5s.).—It seems to me that 
the bending upwards of the tubes may be explained as 
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follows: If a straight circular tube be compressed in the 
direction of its length, the amount of compression not 
exceeding the elastic limit of the material, there will be no 
teudency to bend the tube so long as the line of action of 
the force applied coincides with the longitudinal axis of the 
tube, and the material is homogeneous and symmetrically 
arranged with respect to the axis. But if the material is 
not homogeneous, or does not offer the same resistance to 
compression at points similarly situated with respect to the 
axis, the resultant stress will not coincide with the line of 
action of the load, and thus a couple will be formed tending 
to bend the tube, the portions least able to withstand the 
stresses being on the concave side of the bend. In Babcock 
and Wilcox boilers all the tubes are elongated when under 
steam, but the degree of elongation varies with the tem- 
perature they are subjected to. The bottom rows, being 
exposed to the highest temperature, expand most. The set 
of tubes connected to a pair of vertical headers will expand 
more or less unequally, and while some are in tension, the 
rest, particularly the bottom rows, will be subject to 
compression. 

The metal of the tubes in the bottom rows, at least 
where scale has formed, after being in use for some time is 
much softer on the side nearest to the fire than on the top, 
and will offer less resistance to compression, resulting, as 
explained, in the tubes bending upwards. Being alter- 
nately expanded and contracted with the variation in 
temperature that takes place while cleaning fires, heating 
up from the cold while getting up steam, etc., the tubes 
assume a permanent set. I think the failure of tubes 
through small transverse cracks, about jin. more or less, 
that sometimes take place on the side nearest the fire points 
to the severe stresses the tubes are subjected to. ( his is 
not a case of failure arising from the thinning of the wall 
of the tube through corrosion or blistering.) The under 
side of the tube having received a permanent set, becomes 
when cooled subject to a tension and gives way. In some 
cases I have seen considerable leaks take place at these 
eracks while cleaning the fires, and to disappear almost 
shortly after starting the fires again.—HtGu J. WILLIAMS. 


Question No. 965.—What arrangements are used in a single-phase 
repulsion motor in order to make it reversible in rotation, as in 
the case of motors for driving lifts and cranes! Describe par- 
ticularly the winding of the stator. 

Best Answer to No. 965 (awarded 105. ). — There are several 
ways in which the reversal of a single-phase repulsion 
motor may be effected. Perhaps the clearest way in which 
to explain these will be to state briefly, first of all, the 
working construction of the ordinary repulsion motor as 
constructed for working continuously in one direction. 
Once this is well understood, the methods of effecting its 
reversal will be seen to follow as a natural sequence. 

The ordinary form of repulsion motor consists essentially 
of a stator having the required number of poles and wound 
to suit the pressure and periodicity of the supply circuit, 
the iron core being, of course, well laminated. The rotor 
coils are wound with a pitch suited to the number of poles 
on the stator, and the rotor is, to all intents and purposes, 
a continuous-current armature complete with its com- 
mutator. Its proportions are not exactly the same as 
would be used for a continuous-current armature, being 
modified slightly to meet the special circumstances of the 
case. But that does not concern us here. If such a 
machine be provided with brushes which are set obliquely 
with respect to the lines of force projected through the 
rotor, and “shorted,” either directly or through a suitable 
resistance, the motor will be complete, and a powerful 
torque obtained on connecting the stator winding to the 
supply mains. A reference to Fig. 1 will make the matter 
more clear. A is the stator (which is here shown with 
only two poles) having its terminals, B and B, connected 
to the single-phase supply mains. C is the rotor, here 
shown for the sake of clearness with a plain ring core, 
though in practice a drum core of either the toothed or the 
iron-clad variety is usually employed. The two brushes, 
D and D, are “shorted” as shown, or else connected 
through a suitable resistance. It should be noticed that 
the brushes are not set midway between the poles, as 
would be the case in a continuous-current machine; they 
are set so that the line joining the two opposite brushes is 
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oblique to the lines of force passing from pole to pole of 
the stator— that is, so that each brush is just under the 


tip, or nearly so, of one of the poles. 
This motor will run in tho direction indicated by tho 


arrow, and it should be noted that it is the position of the 
brushes with respect to tho poles which determines in 
Were the brushes set 


which direction the motor will run. 
in the position indicated by the dotted lines at E and E, 
the motor would run in the opposite direction, and this 
fact is made use of in constructing a reversible motor. 
The most obvious way of reversing the rotation of the 
motor is to shift the brushes from their positions D and D, 
to the positions shown at E and E, 
special shifting gear for the brushes has been provided on 
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the motor in order to provide for its reversal; but the 
method is a clumsy one, and is also open to the objection 
that it is difficult to ensure that the brushes shall always 
be returned to their correct running position, especially 
when handled by an unskilled attendant. 

A rather better plan is to have a duplicate set of 
brushes. Only one set would be short-circuited whilst 
running in either direction, the other set being inoperative. 
The direction of rotation is controlled by short-circuiting 
one or other of the sets of brushes, aecording to the 
direction in which the motor is required to run. This 
method is an effective one, though it is obviously a dis- 
advantage to multiply the number of brushes on any 
machine—especially on a repulsion motor, in which it is 
more difficult than on а continuous-current motor to obtain 
absolutely sparkless commutation. 

improvement on either of the foregoing methods, 
which depend upon an alteration to the brush gear, is to 
have a fixed position for the brushes, and have the stator 
wound so that the position of the stator poles may be 
altered with respect to the brushes, according to the 
direction of rotation required. This form of motor is 


shown diagrammatically in Fig. 2. F is the stator which 
now has four poles, instead of two, as in the previous 
arrangements. It is wound with two separate windings, 
each exciting two poles, but only one winding is in use at 
one time, the other winding being disconnected. The 
terminals of the two windings are marked G and G, and 
H and H, respectively. Beyond this there is nothing 
special to be noted in the stator winding. In the figure 


In some cases a 
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the stator is shown with salient or outstanding poles. 
It is immaterial, however, whether it is actually made in 
this form or with a “distributed” winding embedded 
in slots or holes in the core, though this latter con. 
struction offers certain advantages in manufacture. J is 
the rotor, which is of exactly similar construction to 
that employed in the previous examples, it is provided 
with the brushes K and K, which in this case are set 
exactly midway between adjacent poles. The winding of 
one pair of poles only is connected to the supply mains 
at once. When the terminals G and G, are connected to 
the supply mains, the motor will run in the direction indi- 
cated ; when these are disconnected, and the other pair of 
terminale, H and H,, connected, the motor will run in the 
opposite direction. Thus the reversing of the motor may 
be easily effected by means of a suitable switch. 

This latter method is preferable to either of the fore- 
going ones, but has the disadvantage that one-half of the 
stator winding only is effective for running in either direc- 
tion. Several forms of single-phase motors with commu- 
tators, having stator windings 5 s0 that a larger 
proportion of the winding is available for running in either 
direction, have recently been brought out, but as these 
motors are of an essentially different construction from the 
ordinary repulsion motors, they hardly come within the 
scope of the question. —F. W. D. * 


Answer to No. 966 (awarded 7s. 6d.).—The speed and 
direction of rotation of any type of single-phase repulsion 
induction or repulsion series motor, compensated or other- 
wise, depends on the relative position of the axis of the 
short-circuited brushes on the rotor to the axis of the 
resultant magnetic field of the stator. In Fig. 1, W repre- 
sents a simple stator winding with the axis, F, of the 
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magnetic field. The axis, B, of the short-circuited brushes 
is shown displaced from F by an angle $. The dimension 
and position of this angle (assuming the normal voltage at 
the motor terminals) will control the torque, speed, and 
direction of rotation. The brushes can be moved in either 
direction from the axis F through a maximum angle of 


= degrees, where л equals the number of poles. With the 


brushes moved through this maximum angle the motor will 
again be brought to rest. 
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It is, of course, clear that the direction of rotation can 
also be changed by displacing the magnetic axis, F, instead 
of the brush axis. Fig. 2 shows the stator provided with 
two windings, W, and W,. This latter winding, not being 
influenced inductively by the rotor, produces a flux 90deg. 
from W,. To reverse the motor the connections of W А 
аге reversed, which changes the position of the magnetic 
axis relative to the brush axis. This method of reversal & 


NOTES. 


Publications Received.—'' Machine Design, by 
Charles H. Benjamin (London: Archibald Constable and 
Co. Limited, 10, Orange-street, Leicester-square, W.C. 
8s. net). The present work is intended primarily for a 
text-book, and embodies (as the preface to it points out) 
the author's experience in teaching and in commercial 
work. Particular attention is directed to experiments on 
cast-iron cylinders, pipe fittings, helical springs, roller 
bearings, gear teeth, pulley arms, and tho bursting 
strength of flywheels. The useful information given hy 
Mr. Benjamin should prove a great help to the young 
engineer as well as to the student in learning the 
application of the mechanical principles underlying 
machine design.— Elementary Electrical Engineering," 
by John Н. Shaxby, B.Sc. (Blackie and Sons, Limited, 
London and Glasgow). This is not one of the ordinary 
school text-hooks, but one which attempts to meet the 
need of practical studente, such as those engaged in the 
handling of electrical! machinery, and who attend evening 
classes in electrical engineering, and as an aid to class- 
work or for private reading. The book presupposcs no 
knowledge of the theory of magnetism and electricity, 
but the elements of this knowledge are fully explained, 
and explanations are also given which should make clear 
the chief properties of the alternating currents and of 
alternating current machinery.—“ Heat Shadows," by Prof. 
Walter Jamieson, is the title of the booklet (published 
by Messrs. Blackie at the price of 6d.) which describes a 
number of experiments from a text-book on Physics 
which the author has in preparation. 


Dielectric Strength of Liquid Air.—Somo experi- 
ments recently made by Herr E. Jona and described in 
Elektrotechnik und Maschinenbau, recall Elihu Thomson’s 
suggestion of liquid air as a form of cable insulation. At 
the low temperature attainable by this means ( - 185deg. C.) 
the resistance of copper falls to one-seventh or one-eighth 
of its normal value. Jona finds the following values for the 
sparking distance in liquid air: 


Voltage 10,000 20, 000 30,000 40,000 50, 000 
Sparking distance in 

millimetres ..... 1 2'5 4 6'6 9'2 
Voltage 60,000 70,000 80,000 90,000 100,000 
Sparking distance in 

millimetres ...... 12 15 18 21 24 


These values are reproduced in the diagram together with 
the corresponding amounts for xylol and for transformer 


Vocr 
100 000 


„#7 
"n = 
ы: ve 


40 00G—. vs — -+- 

30 000 DS — 

10 000 vii |. И M | EN i 
of _! 

0 5 10 15 20 25 30 5 40 4S 50 55 60 


65 n 

oil. It will be seen that the values for xylol approximate 
to those for liquid air, especially at the higher voltages, 
whilst the curve for oil for values above 30,000 volts is 
much flatter than for air. Experiments by Claude and by 
Thiessen have shown that magnetic properties are not 
appreciably affected by the low temperature, the perme- 
ability at a flux density of 15,000 C.G.S. lines per square 
centimetre being about 24 per cent. less at - 185deg. C. 
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than at + 25deg. C , and the hysteresis loss at 10,000 C.G.S 
lines per square centimetre differing by only about 5 per 
cent. 

Genoa Tramways.—Some important developments 
in electric traction in Genoa are reported in а recent 
consular communieation. Їп the first place, the State 
railways are said to have adopted Engineer Corsa's scheme 
for electric traction on the railway lines through the Giovi 
tunnels over the Apennines, and to have invited several 
well-known firms to present estimates for plant, central 
power station, electric engines, etc. It is said that electric 
traction would double the present potential traffic on the 
lines over the Giovi pass, and relieve the present conges- 
tion. The Genoa Electric Tram Company, again, propose 
to construct three “secondary” electric traction lines to 
Pontedecimo, Sestri Levante (extendible later to Chiavari), 
and Voltri, on private road ways —i. e., without using the 
public roads except at crossings. This would permit of a 
speed impossible on public roads, and relieve some of the 
railway passenger traffic in the immediate neighbourhood 
of Genoa. The company estimate the cost at £2,000,000, 
and the project is favourably commented upon in the local 
Press. It will probably be carried out if the communes 
interested approve and co-operate. The statistics of the 
company for 1906 are as follows: total length of lines 
(131:812 km.) 81:855 miles; length of lines worked 


.(129:905 km.), 80:681 miles, including the funicular railway 


(1:58 km.) and the omnibus service (6:17 km.) ; car stock— 
motors, 214; trailers, 110; funicular, 4; omnibuses, 55 —total, 
363; distance run (10,075,479 km.), 6,256,872 miles; 
passengers carried, 46,589,791; total receipts (6,453,094 lire 
69 c.), £258,125; total expenditure (4,230,864 lire 21 c.), 
£169,234; gross profits (2,222,230 lire 48 c.), £88,889; 
persons employed by the company, 1,421. In addi- 
tion to the enterprise displayed in the above direction, 
а good deal of activity is being shown in electrial engineer- 
ing in Italy. Some capitalists at Milan and Savona have 
formed a company for setting up electric power works in 
the valley of Albenga, with a view to supplying the 
principal industries, and, eventually, а tram service along 
the Western Riviera with electric motor power. Several 
of the most important iron and steel works have promised 
their support to the undertaking. 


Our Foreign Trade.—The trade returns for April 
when compared with those for the corresponding month of 
1906 show large increases in the value of imports into the 
United Kingdom and also in the value of exports. The 
value of the imports in April, 1907, was £56,786,097, an 
increase of £9,726,787, or 20:6 per cent., as compared with 
April, 1906, whilst the total exports amounted to 
£44,086,764, or an increase of £9,722,572. The exports of 
British produce alone show an increase of £7,384,560, or 
27°3 per cent., as compared with April, 1906, whilst there 
is an increase of £2,337,812, or 51:9 per cent., in the exports 
of foreign and Colonial merchandise. The imports o 
telegraph cables and apparatus are valued at £124,671, an 
increase of £33,914 compared with 1906. For the four 
months the aggregate value of imported telegraph cables 
and apparatus is returned at £149,476. The imports of 
wire, including telegraph and telephone wire, increased last 
month both as regards quantity and value, the figures 
returned being 5,744 tons, valued at £61,238. There is 
also an increase in the aggregate value of wire imported 
during the four months, the total amount being £230,728, 
compared with £217,782 for the corresponding period of 
1906. In the case of electrical machinery (of all kinds), 
598 tons, valued at £50,177, were imported, as against 
433 tons, valued at £37,217, imported in April, 1906. The 
aggregate quantity and value of these imports show a 
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decrease for the four months, the figures being: for 1907, 
2,524 tons, valued at £194,570; 1906, 2,450 tons, valued 
at £202,230. Turning to exports, telegraph cables and 
apparatus have gone ahead during April to the extent of 
£19,623, the value for the month being £122,908. The 
value of the exports of these commodities at the end of the 
first four months of this year is returned as £638,645, and 
this shows a decrease of £189,375 compared with the 
corresponding period of the previous year. The exports of 
wire (ineluding telegraph and telephone wire) maintained 
last month the increase which set in some time ago, the figures 
for April being 4,755 tons in quantity and £83,963 in value; 
for the four months the figures were 17,025 tons, valued 
at £507,660. Our exports of manufactured electrical 
machinery amounted in April to 1,425 tons, valued at 
£97,568, compared with 834 tons, valued at £67,531, in April, 
1906. The aggregate quantity and value of the exports of 
electrical machinery for the first four months of this and the 
previous year are returned as follows: 1907 —4,382 tons, 
valued at £302,984; 1906— 3,748 tons, valued at £271,594. 


The Hissing Point of the Metallic Arc.— There 
was presented at a recent meeting of the American Physical 
Society, and reprinted in the April issue of the 15er 
lieview, a preliminary report dealing chiefly with the arc 
between iron and copper terminals. The report is the work 
of Mr. Н. D. Arnold and Mr. W. G. Cady. It is stated 
that the so-called iron arc is, in air, an are between molten 
globules of magnetie oxide of iron. By letting the arc 
burn until it has become normal, observations can be made 
that compare in accuracy with those in the case of the 
carbon arc. The difficulty encountered in obtaining reliable 
observations in the neighbourhood of one ampere led Mr. 
Arnold to the detection of an abrupt change in the iron are 
analogous to the hissing point of the carbon are. For 
currents below one ampere the arc burns quietly, and there 
is no well-defined spot of light on the globule at the anode. 
As the external resistance is decreased so that the current 
increases beyond a value depending largely on the curvature 
of the globule, the are suddenly contracts, a bright spot 
appears on the anode, hissing commences, potential differ- 
ence drops, and current increases slightly. Experiment 
showed that the effect is confined mainly to the anode. 
When the current is decreased, the change back to the 
quiet stage does not take place until the current has become 
smaller than it was when hissing commenced, due, 
doubtless, to the high temperature at the anode. The 
spectrum of the iron are shows no further change, 
at the hissing point, than a general brightening 
of lines. When the current is increased to about 
two amperes, the iron arc emits a whistling sound, 
and the spot at the anode has a tendency to travel 
around rapidly, describing a circular ring. With copper 
electrodes, 6mm. thick, the hissing point occurs when the 
current is about 0°5 ampere, with about 110 volts across 
the arc. The arc between aluminium electrodes was too 
unsteady for the detection of the effect. Zinc has thus far 
shown no hissing point. Something resembling a hissing 
point was found with an arc in air between a mercury 
anode and carbon cathode, but this may have been due to 
disturbing causes. Lecher's assertion that the iron arc is 
a discontinuous discharge, while the copper arc is perfectly 
continuous, was put to the test for both the quiet and 
hissing stages. A bolometer was substituted for the hot 
wire used by Lecher, but it soon became evident that the 
capacity and self-induction of the bolometer circuit tended 
to set up oscillations, causing a “singing” iron arc. Good 
results were obtained by connecting a self-inductance of 
low resistance in series with the arc. The conclusions 
arrived at were briefly as follows: the carbon and iron 
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arcs, when quiet, are continuous ; when hissing, they are 
oscillatory. The copper arc seems always to be oscillatory, 
and the smaller the current the more is the bolometer 
heated. This point, as well as bolometric tests with other 
metals, is soon to be investigated. 


Series Transformers.—Mr. H. B. Taylor contributed 
to the Electric Journal a paper discussing the errors which 
may arise by the use of series transformers in connection 
with instruments for alternating-current measurements. 
He shows that the current ratio is affected by the impedance 
of the secondary circuit, and that this variation in ratio 
changes with the current, being less at full load and 
increasing as the current decreases. Discussing the same 
subject in the Journal, Mr. W. H. Thompson explains that 
the variation in current ratio is due to the fact that the 
primary ampere-turns must be greater than the secondary 
ampere-turns by just sufficient amount to make up for the 
magnetising component for the core and for the leakage 
due to cross-magnetism between the primary and secondary 
coils. "Variations make it essential that for accurate 
measurements the transformer be operated at approxi- 
mately full-load current, and that for a series of measure- 
ments using one transformer the impedance of the 
secondary be kept constant. It is sometimes desirable, 
especially in switchboard work on high-tension circuits, to 
employ one series transformer to operate two or three 
instruments. In connecting up several instruments in this 
way it must be remembered that each additional instrument 
increases the ratio error, and that if any of the instruments 
have a particularly high impedance the readings of the 
whole set of instruments will be affected. If accurate 
measurements involving the use of switchboard instruments 
are to be made, as in the testing of a power station, the 
safest method, where several instruments are on one circuit, 
would be to short-circuit all the instruments but one in 
taking readings, or to calibrate the instruments and trans- 
former together. Another source of error which should be 
considered when extreme accuracy is desired in wattmeter 
measurements, made with a series transformer, is the phase 
displacement between primary and secondary currents. 
This displacement is so small in ordinary transformers as 
to produce no appreciable error in wattmeter readings 
taken at 100 per cent. power factor, but may noticeably 
affect the measurements on circuits of lower power factor. 
A phase displacement of 1deg. will introduce an error of 
approximately 11 per cent. The best way to correct 
readings for this error is to have the wattmeter and trans- 
former calibrated together on a circuit of the same power 
factor as the circuit to be measured. While ordinary 
series transformers have sufficient capacity to carry two or 
three indicating instruments without serious error, it is 
not considered satisfactory to operate integrating instru- 
ments in the same secondary circuit with other instruments, 
and they are usually operated from separate transformers 
or from an independent secondary of a double-circuit 
transformer. Transformers of this kind are now made 
having one primary and two secondary windings, each 
secondary being on an independent core so that the current 
ratio of one secondary is absolutely unaffected by the load 
on the other secondary. 


Protection of Motors in Dusty Places.— Various 
methods of enclosing motors for their protection against 
dirt and grit, which is especially prevalent when the motors 
are running in places where emery wheels, etc., are iu 
constant operation, are in use. But to enclose the motor 
is one thing and to provide it with adequate ventilation is 
another. Mr. K. Williams describes in the Electrical Worl? 
of New York a novel method of ventilating enclosed 
motors. One of these methods is shown in Fig. 1. Here 
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the heated air is drawn out of the boxes through pipes as 
indicated, while cool air enters at the bottom. All the 
boxes are connected to common feed and exhaust pipe 
lines, the former connecting with the lower left-hand 
corner in the rear of the box, while the hot air is taken out 
at the upper right-hand corner of the front of the box, so 
that the motor is thoroughly ventilated. One or two fan 
motors may be used with this arrangement: one to force 
the air through the feed pipe to the boxes, or one to force 
and the other to exhaust the air; in the latter case a fan 
motor is connected with each pipe line. Another method 
of accomplishing the same result, is to force the cold air in 
through the bottom of the enclosure and permit the warm 
air to escape through the top of the box. A cheaper 
method of ventilating the motors is shown in Fig. 2. 
Here the motors are ventilated on a kind of series system. 
All the boxes are connected as indicated, and one fan 
forces the air to pass through each box in succession. The 
method is open to some objection, since the air in passing 
from one box to the next becomes more and more heated, 
so that if the number of boxes is large, the last motor box 
in the series receives comparatively hot air. This objec- 
tion may be overcome by making the series small. It will 
be noticed from the engraving that the air must of necessity 
pass through the motor, and it would appear that with this 
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method the ventilation is more positive than by the former 
methods. Fig. 3 shows a motor box suspended from 
the ceiling and braced on the outside to resist any strains 
imposed. The doors or sides which enclose the motor are 
made to slide, so that when it becomes necessary to change 
an armature or renew bearings, the bottom and top strips 
holding the sliding doors in place can be taken off. Where 
only oiling and inspection are required, the doors can be 
pushed to one side, leaving the motor free for inspection 
and test. 

Excavation by Electric-Hydraulic Methods.— 
The great force of water under high pressure for removing 
dirt and loose ore in mines is taken advantage of in a large 
number of mines, but it is only recently that electric- 
bydraulic mining methods has been employed for municipal 
improvements in removing earth. Mr. Frank C. Perkins 
describes, in the Western Electrician of Chicago, the appa- 
ratus and methods of operation utilised in the adaptation 
of this hydraulic mining system for removing the earth 
from the Denny Hill district in the city of Seattle, Wash- 
ington. Until recently the removal of dirt has been 
accomplished by the use of steam-shovels, traction engines, 
and wagons, but in this city the salt water from Puget 
Sound is utilised to cut away the existing hill in the heart 
of the city of Seattle, the water being forced at a pressure 
of 105lb. per square inch through a 4in. nozzle. The 
municipal waterworks was at first to be utilised for this 
service, but on account of the hard blue clay encountered 


at certain portions of the hill a complete electric pumping 
plant was installed, as the water pressure of the city water- 
works was insufficient. The electric motor-driven pumping 
plant has a capacity of 3,500 gallons of water per minute, 
the salt water being raised from Puget Sound to an elevation 
of 160ft. above low tide, and discharged under a pressure 
of 105lb. per square inch through the nozzle of a 
“hydraulic giant." The pipe line is about half a mile in 
length from the pumping plant to the point of opération, 
and the pumps are required to work under a total head of 
430ft. The electrical equipment includes a two-phase 
synchronous alternating-current motor of the Westinghouse 
type of 600 kw. capacity. For starting purposes this unit 
also carries the rotor of an induction motor on the 
extended shaft, thistwo-phasestarting motor havingacapacity 
of 40 h.p. and operating at a pressure of 440 volts, while the 
large synchronous motor operates directly on the two-phase 
circuit of 2,400 volts. The large motor operates at a speed 
of 327 r.p.m., the current for operating the same having a 
frequency of 60 cycles per second, being obtained from 
the power lines of the Seattle Electric Company. The 
induction motor is controlled through an auto-starter 
mounted on a separate panel of the switchboard, and has a 
synchronous speed of 400 r.p.m. A transformer is utilised 
for supplying current at 440 volts to the two-phase starting 
motor through the starting-motor panel on the switch- 
board, while a special feeder panel is provided for the 
2,400-volt two-phase motor. The switchboard with the 
two panels is equipped with the usual bus bars and 
measuring instruments, including voltmeters and ammeters, 
as well as a synchroscope and automatic oil circuit 
breakers. The exciter is a bipolar Edison dynamo driven 
from a pulley mounted on a main shaft of the large 
synchronous motor. The electrically-driven pump is of 
the Worthington type, designed for salt water and fitted 
with brass impellers and shafting. It is of the four-stage 
type and is driven by a belt from a pulley equipped with a 
special clutch connecting the same to the large synchronous 
motor. This 30in. turbine pump operates at a speed of 
500 r.p.m., and is designed for delivering 4,000 gallons of 
water per minute against a head of 430ft. The belt is 4ft. 
wide and drives the pump from a pulley mounted on the 
main driving shaft, the latter being of hammered steel 
64in. in diameter, and the tension of the belt is taken care 
of by an idler plaeed near the smaller pulley. 


Wooden Poles for Overhead Transmission.— 
At а recent meeting of the Institution of Electrical Engi- 
neers, when Mr. C. Wade's paper on Wooden Poles for 
Overhead Transmission " was discussed, some dissatisfaction 
was expressed at the allowance for wind pressure made by 
the Board of Trade. Prof. Goodman, of Leeds University, 
who largely assisted in the tests made by Mr. Wade, said 
the weight of the cables was quite a negligible quantity, 
and the only load that a designer need trouble about was 
that of wind. The Board of Trade insisted upon a wind 
pressure allowance of 30lb. per square foot and a factor 
of safety of 10. That, said Prof. Goodman, might have 
been all right in the early days of overhead high-tension 
transmission, when nothing was known about “A” poles. 
But he thought the Board of Trade should relax its rules 
somewhat now that something was known as to the loads 
these poles could carry, and the amount they would deflect, 
He suggested that, while 30lb. should be retained for 
exposed positions, 10lb. was sufficient for inland installations. 
Major O'Meara said the Post Office lines did not come up 
to the Board of Trade requirements. Their factor of safety 
was 4 and for other parts 8. Mr. A. P. Trotter also 
dealt with the same question, and said that the Board 
of Trade conditions had been relaxed, for when they first 
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took up the question they asked for a wind pressure of 
50lb. per square foot and a factor of safety of 12. Не 
pleaded that the reductions for which Prof. Goodman asked 
had already been made, as when they came to deal with 
extra high tension, each case was considered on its merits, 
and it was only after considerable information had been 
gathered that 30lb. and a factor of 10 were adopted two 
years ago. The remarks that were made by different 
speakers relative to the strength of single and “А " poles 
went far to confirm the figures given by Mr. Wade, 
showing the advantage of the latter. Major O'Meara said 
the Post Office had already realised the advantages of 
“ A” poles, and even when there were long lines of single 
poles, some “ А ” poles were also fixed, as they increased 
the stability of the line. Mr. C. H. Chamen said that 
when A ” poles were tested, they showed an initial sag 
in the compression member. "The mains-man wanted small 
poles that he could run about with and put up quickly. 
The use of light poles would enable them to take up 
temporary loads at railway and other such works. Mr. 
Greene, of Messrs. Callenders, said the “А " poles failed 
at the top, and this was no doubt due to the buckling of 
the compression member. The less cutting away there was 
at the top the better, and he thought that the best means 
of preventing buckling was to make a light slot for both 
arms and put a band round, instead of boring holes for 
bolts. As to the merits of “ A" poles and single poles, he 
was of opinion that the “ A" pole was essentially the thing 
to be put up. Mr. Frank Gill said it was possible to carry 
100 wires on a single pole 70ft. high, and one of the 
reasons telephone people had not gone in for “ А” poles 
was that they did not give the necessary arm space. The 
ground was important, and he thought that an “A” pole 
might be more unstable than a single pole, as the former 
was praetically put into a trench, and the disturbed state 
of the ground would not enable it to withstand heavy 
stresses. On the other hand, the single pole stayed had 
greater holding power than an “ A" pole. He also doubted 
the economy of “ A" poles, and gave the result of some 
calculations of the cost of maintaining the respective types, 
which showed that the annual cost of the single pole was 
75 per cent. that of the “А pole. 


The Temperature of Carbon and Metal Lamp 
Filaments. 
temperatures reached in incandescent lamps are somewhat 
contradictory, and some useful tests on this point, recently 
been made by A. Gran, are described in Elektrotechnik und 
Maschinenbau. The method of measurement adopted con- 
sisted in a comparison of the brightness of the lamp 
filament with that of an electrically heated piece of 
iridium sheet. 'The apparatus is shown in Fig. 1, where 
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J is the iridium sheet. The lamp filament and the iridium 
sheet are seen simultaneously through the eye piece, and 
by adjusting the currents the two can be made to appear 
equally bright, and the temperatures are then alike. At 
the higher temperatures the comparison was made through 
a red glass. The temperature of the iridium strip (or, 
rather, that of an equally bright “black body”) was 
determined by means of a previously calibrated Wanner 


The experimental determinations of the | 


pyrometer. Tests were made on four specially prepared 
hair-pin filament lamps supplied by Messrs. Kremenetzky 
and by the Auer-Osmium Company. The first was marked 
A,, and was an ordinary carbon-filament lamp having a 
filament 155mm. long and ‘1mm. in diameter; the second, 
A, was a tungsten lamp with a filament 136mm. long 
and :0932mm. diameter; the third, A,, was a tungsten 
lamp with a filament 136mm. long and ‘08mm. in diameter; 
and the fourth, А,, was a osmium lamp having a filament 
136mm. long and ‘115mm. in diameter. The relation 
between current and temperature obtained from a number of 
check tests on these lamps are shown in Fig. 2. The lamp 
volts during these tests were from 57'5 to 111 for the А, 
lamp, 4'4 to 13 for А,, 4'5 to 13°55 for A,, and 4'7 to 17°4 
for the A, lamp. Photometrical measurements were next 
made on the lamps at the various currents. The horizontal 
candle-power (Hefner candles) in the direction normal to 
the plane of the filament limbs was measured, and this 
value was divided by the projected surface of filament 
(15:5 square millimetres for A, 12:675 square millimetres 
for A., 10°88 square millimetres for A,, and 15°64 square 
millimetres for A.) so as to obtain the candle-power per 
square millimetre of projected area. The relation between 
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this value and the temperature is shown in Fig. 3 for 
the various lamps. It will be seen that the values for 
the metal filaments are almost identical, whilst the 
carbon curve is somewhat lower—a difference which may 
be partly experimental, as the Wanner pyrometer at the 
temperature of 1,762deg. C., for instance, read 82°5 
divisions, and an error of half a division at this point 
meant 25deg. C. An interesting curve deduced from 
the above is that shown in Fig. 4, which connects 
temperature with watts per candle-power. The metal 
filaments follow the same curve, but the carbon one is 
higher. At an economy of three watts per candle-power 
the carbon filament appears to have a temperature of 
about 1,660deg. C. whilst the temperature of the metal 
filament for the economy of one watt per candle-power 
is about 1,850deg. C., showing that the superiority of the 
latter is mainly due to the higher temperature which it can 
withstand. 


The Moore Tube Lamp. At a recent meeting of the 
American Institute of Electrical Engineers, Mr. D. McFarlan 
Moore described in a paper the latest form of tube lamp 
with which his name is associated. An interesting feature 
of the lamp as now constructed is an automatic feeder 
valve, which serves for maintaining the vacuum at the 
desired degree. Experience has shown that when no pro- 
vision is made for the supply of gas to the tube the 
vacuum tends to become higher in time, due to the fact 
that a portion of the residual gas within the tube is 
absorbed during the operation. The resistance of the 
gaseous conductor within the tube is a minimum for certain 
degrees of exhaustion, and it increases rapidly as the 
exhaustion increases, or as it decreases as shown by the 
accompanying curve. The critical degree of vacuum at 
which the conductivity is a maximum is shown at the 
point X. The tube is normally operated at a lower 
vacuum corresponding to the point Y. It will be 


THE ELECTRICAL ENGINEER, MAY 94, 1907. 


observed, therefore, that as the electricity uses up the 
gaseous conductor the vacuum becomes higher, the con- 
ductivity improves, and a greater current flows through the 
circuit. Use is made of this characteristic of the vacuum 
tube to maintain the vacuum at the desired degree. А 
feeder valve is arranged to permit air or other gas to enter 
the tube just when it is needed and in an entirely auto- 
matic manner. This valve is in reality a mercury seal 
operated by means of an electromagnet whose coil is con- 
nected in series in the supply circuits. The mercury 
serves to seal the pores of a carbon plug. The action of 
the solenoid is to lift a concentric glass tube partly out of 
the mercury, the surface of which falls and thereby causes 
a minute tip of the conical shaped carbon plug to be 
slightly exposed for а second or two, and an extremely 
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small quantity of air or other gas filters through the 
porous section of the plug and finds its way into the 
vacuum tube proper. In normal operation the carbon tip 
is exposed for about one second every minute. When the 
air is admitted, the resistance of the tube increases and the 
eurrent through it decreases, and, therefore, the feeder 
magnet becomes weakened and the air or gas inlet is 
closed. The luminous efficiency of the tube lamp depends 
not only upon the value of the current at which it is 
operated, but varies with the nature of the gas used in the 
tube. Carbon dioxide gas gives a perfectly white light, 
while the light from nitrogen gas has a pink tint. When 
it is desired to feed the tube on nitrogen, air is made to 
pass through a small iron cylinder containing a supply of 
phosphorus. In order to prevent more air than necessary 
from coming into contact with the phosphorus, the air is 
required first to pass through a small mercury trap. When 
the tube is to be fed with carbon dioxide gas, the gas is 
generated automatically by means of the action of hydro- 
chloric acid on marble. 


An Instrument for Measuring the Straightness 
of Arc Lamp Carbons.—The regularity of burning and 
the constaucy of the light distribution from arc lamps, depend 
to & large extent on the straightness and the uniformity of 
cross-section of the carbons used. With a view tothesystematie 
testing of carbons on these points, according to Elektrotechnik 
und Maschinenbau, Messrs. Richter and Hasen have devised 
the instrument shown in the illustration. They have taken 
as a measure of straightness the deviation of the line join- 
ing up the centres of gravity of all the cross-sections of the 
carbon, from the straight line joining the centres of gravity 
of its two end cross-sections. This definition serves as 
a practical basis for comparison, especially since, when 
the carbons are properly fitted, the centres of gravity 
of the two end cross-sections are on the lamp axis, 
and deviations from the line joining them are a measure 
of the deviation of the arc from the lamp axis. 
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Besides the straightness, the instrument is also arranged 
to measure the length and the shape of cross-section of the 
carbons. It consists of a vertically arranged millimetre 
rule, R, attached to а base, G. The rule carries the 
slider, Ti, at the top and a second slider, T; supporting а 
micrometer gauge, M. Т, carries a chuck, Z,, arranged to 
clamp carbons from 5mm. to 30mm. in diameter by means 
of the screw, S,, and a similar chuck is arranged on the 
base at Z,. This lower chuck can be turned through any 
desired angle measured on the scale, s, by means of the 
pointer, h. The chucks are set by means of a 400mm. 
gauge rod (supplied with the instrument), so that their 
true surfaces, f, and fọ are opposite the points 0 and 400 
on the vertical scale, so that the length of the carbon can 
be read off directly. The diameter, d, and the deviation 
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from straightness, d, for а carbon of circular section are 
given by 

d = Amex. + Amin · 

Amax: — Amin. 
2 

where Алах. and Amin. are the maximum and minimum 
measurements obtained by the micrometer. When the 
cross-section is not circular, the micrometer measurement, 
А, must be taken for a number of different angles, and the 
shape of the section can then be plotted and its centre of 
gravity determined. For practical purposes the value of 
R-r, where R is the radius of the smallest circumscribed 
circle and v the radius of the largest inscribed circle, may 
be taken as a measure of the deviation from the circle, and 
then 


a = 


Variation below = r — /- F 
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Variation above = R ve 
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where Е =the area of the cross-section, 
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CITY AND SOUTH LONDON RAILWAY. 


Extension to Euston, St. Pancras, and King’s 
Cross. 
(Concluded from page 679.) 


These successive extensions rendered necessary an 
increase of the electrical generating plant upon which the 
company relied. For 10 years the line had been worked 
on the two-wire system—still the simplest method of dis- 
tributing electrical energy—but with the increased length 
of line it was no longer possible to supply the electrical 
energy to the trains economically, and, after considerin 
the various methods of distribution, the company resolve 
to adopt the three-wire system, which had up to that time 
been used only in connection with electric lighting, but not 
applied to traction work, because of the difficulties that 
were supposed to confront the maintenance of an electrical 
balance. The original building which housed the gene- 
rating plant and also formed the repair shops was too small 
for the extensions, and another power-house, 200ft. by 
90ft., was built to take the new generating plant, the old 
Structure being used for the repair shops. The larger 
power-house contains all modern appliances in the way of 
coal-handling plant, ete., and manual labour is reduced to a 
minimum. Full details of this plant and results from work- 
ing the different types of engine will be found in the paper 
read by Mr. P. V. MeMahon before the Institution of Elec 
trical Engineers on Dec. 17, 1903. The fact that the 
distribution of the electrical energy from the station at 
Stockwell is effected on the five-wire system makes the 
line quite different from any other in London. Fig.4 
shows the arrangement diagrammatically, and Fig. 5 gives 
the connections in the Angel sub-station. Each of the four 
high-tension feeders is connected to its own panel on the 
switchboard through an emergency quick-break switch 
operated by hand only. Connections are then made 
through the automatic circuit breakers and switches with 
the reducers and working conductor, as shown on the 

gram. 

Four of the Electric Construction Company’s continuous- 
current reducing motor-generators are installed at this 


generators, they also serve the function of balancers. This 
effect can be plainly observed on the ammeters in the 
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Fic, 4. —Diagram of Three and Five Wire Supply to the City and 
South London Railway. 


sub-station. Fig. 6 shows a longitudinal elevation of the | generator armature circuits. The current entering the 
machines. The reducers (Fig. 7) are mechanically con- | motor or outside armature remains fairly steady, while 
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Fig 5 —Diagram of Connections at the Angel Substation. 


nected in pairs, one set working on the “up” and the 
other on the down" side of the system. In this manner, 
in addition to these machines acting as reducing motor- 


that in the generator armature varies considerably, showing 
that these armaturesare also tending to maintain an electrical 
balance on the two sides of the system. It will be noticed 
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that each machine has an auxiliary field and series winding 
in circuit with the feeder. This enables the machine to com- 
pensate for the variable feeder loss, and to supply at all loads 
up to full normal load and overload, current to the working 
conductor at the same voltage as the generating station 'bus 
bars. Each machine is capable of delivering tothe working con- 
ductor 300 amperes at 500 volts continuously, thespeed being 
about 600 r.p.m., and the overload for considerable periods 
being 400 amperes. Under ordinary full normal load con- 
ditions the armature current and voltage is as follows: 
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generator between working conductor and rails, 500 volts 
130 amperes; motor between high- tension feeder and 
working conductor, 430 volts 170 amperes—that is to say, 
compensation is provided for a line drop of 70 volts at 
170 amperes. The temperature rise after six hours’ run 
at normal full load does not exceed 70deg. F., and the 
machine can run for a further two hours on overload with- 
out excessive heating or sparking. Tested as a trans- 
former, the ratio of the output on the generator side to 


The two sets of Highfield boosters in use—one for the up 
and the other for the down line—consist of an E.C.C. 
motor, generator, and exciter coupled together. The rated 
capacity of the booster is 420 amperes with any voltage 
up to 150 volts. The machines are capable of taking 50 per 
cent. overload for half an hour, and 100 per cent. for 
momentary peaks. The speed of the set is 770 r.p.m. 
The general design of the machines is not unlike that of 
the reducers, but the booster field is made of laminated 
iron, to facilitate rapid fluctuation in the magnetic 
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Fig, 6.—Blevation ef the E. C. C. Motor-Generators at the Angel Substation. 


flux. The accumulators (Fig. 10) are of the Tudor 
H.B. type with 11 plates. Each battery has 240 
cells, with a discharge capacity of 480 amperes for one 
hour and 240 amperes for two hours. These batteries, and 
those at London Bridge and Stockwell, are quite sufficiet t 
to cope with a temporary shut down at the main station, 
They would then provide current to get all the trains into 
the nearest stations and to work the lifts and maintain 
the tunnel lights until the power from the generating 


the input on the motor side is 91:5 per cent. 
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station is again available. 
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This is one great advantage, 
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Fie. 7.—View of the Reducers at work iu the Substation. 


Fig. 8 shows the general arrangement of the plant in 
this sub-station, which is constructed under the station 
platform. Fig. 9 is a view of the switchboard. The high- 
tension switches are placed at the top of the board. The 
starting switches are at the bottom of the panels, and the 
photograph shows the link work which enables each pair 
of machines to be controlled together. We inspected this 
sub-atation last week, when the above views were taken, 
aud we were struck with the excellent working of the 
plant. The reducers have now been at work for some 


but the use of the batteries in conjunction with the High- 
field booster is even more valuable. The peaks due to the 
starting of the locomotives are all provided in this way, 
and we saw peaks of 400 to 500 amperes delivered with 
a steady draught of only 100 amperes from the feeders. 
From Clapham Common to the Borough the line is fed 
on the three-wire system at 500 volts between the working 
conductor and earth, the working conductor in the up and 
down tunnels forming the outer wire at 1,000 volts, with 
the running rail as the middle wire of the system. The 


years, and the commutators were in very good condition. | sub-stations at London Bridge and Islington are fed on the 
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five-wire system, with 2,000 volts across the outer con- 
ductors, and the continuous-current reducers at each sub- 
station reduce the voltage to 500 volts per side. These 
reducers transform only half the energy, the other half 
being used direct, withoutany transformation losses. Coupled 
with the fact that about half the line is supplied direct 
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temporary interruption at the generating station or on the 
working conductor. Mr. P. V. McMahon, the company: 
engineer, has carried out the whole of the electrical equip- 
ment. 

The arrangement of telephones on the locomotives by 
which the drivers can communicate with the signalmen at 
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FIG. 8.-- General View of the Angel Substation on the City and South London Railway. The new switch panels on the left 


will deal with the total 


from the generating station, this accounts for the very high 
efficiency of transmission between the generators and the 
locomotives, reaching 90 per cent. over the whole line. It 
is interesting to add that the City and South London 
Railway is the only railway operated by this system, the 


output from the station. 


the stations—a system first inaugurated by this company 
and now followed on the other tube lines—is also installed 
on the extension. The device is of great value to the staff, 
as it enables a driver in case of necessity to tell the signal- 
man exactly his position between the stations, and, if he 


FIG. 9. — View of the 


high efficiency of which is demonstrated by the satisfactory 
result recorded. At the generating station and sub- 
stations are installed large storage batteries, with reversible 
boosters, which, in addition to giving a better load factor, 
supply the lift and lighting over the system by separate 
cables, and ensure continuity of current in the event of a 
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has any trouble with his train, how long he is likely to 
delay traffic or if assistance from the station be required 
The lifts at the new stations have been supplied and 
erected by the Otis Elevator Company, and are similar to 
those used on the Baker-street and Waterloo and the Great 
Northern, Piccadilly, and Brompton Railways. Two separate 


THE ELECTRICAL ENGINEER, MAY 24, 1907. 


717 


circuits with alternate lamps have been provided in King’s 
Cross and Euston for the purpose of lighting the inter- 
change passages— at the former with the Great Northern, 
Piccadilly, and Brompton line, and at the latter with the 
Charing Cross, Euston, and Hampstead, the advantage of 
this arrangement being that, in the event of the illumina- 
tion failing from one source, the lamps remain lighted from 
the other. The stations are lighted by are and incan- 
descent lamps, fed from the accumulators installed at the 
main and sub-stations, alternate lamps being supplied from 
different sides of the three-wire system. 

The Brush Electrical Engineering Company have pro- 
vided 15 new carriages constructed entirely of steel, the 
dimensions and seating capacity being the same as in the 
original carriages, which are built of teak with steel under- 
frames. This departure is an additional safeguard against 
fire, although the use of separate locomotives, with an 
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regarded as linked to the tramway system of the London 
County Council at King’s Cross, Islington, Old-street, 
Moorgate, Elephant and Castle, and other centres as far 
south as Clapham Common. Through suburban bookin 

have been introduced between some of the lines Дем, 
named. Consequently a passenger starting from Clapham 
Common, or any other station on the line, will in future 
require only one ticket for а journey to Finsbury Park, 
Wood Green, Alexandra Palace, Finchley, Highgate, 
Hampstead and Golder’s Green, Hendon, Willesden Junc- 
tion, Harrow, Stanmore, Watford, and intermediate 
stations. Thus has been established a cheap, direct, and 
expeditious route from South London, not only to the 
three important termini mentioned, but to Hampstead, 
Golder's Green, Highgate, and other large and growing 
residential areas. It will, therefore, be recognised that the 
pioneer company of electric railway enterprise in England 
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intervening space of about 6[t. between them and the train, 
reduces the fire risk to a minimum. The new coaches 
bring the total number up to 155, the locomotives 
numbering 52. 

Exchange of traffic with the City and South London 
Railway can now be effected at the following points: (1) 
at the Elephant and Castle, by means of a short subway, 
to the Baker-street and Waterloo line, the Elephant and 
Castle Station on the South-Eastern and Chatham system 
being also within a short distance; (2) at London Bridge, 
by a subway and lift, to the terminus of the London, 
Brighton, and South Coast Railway, as also to the high 
and low level stations of the South-Eastern and Chatham 
Companies at London Bridge, 5 adjoining; (3) 
at the Bank, by subways, to the Central London and the 
City and Waterloo lines, Cannon-street Station on the 
District Railway being little more than 100 yards away; 
(4) at Moorgate-street, by a short staircase, to the Great 
Northern and City Railway—the Metropolitan Station is 
only a few yards away; (5) at King’s Cross, by subways, 
to the stations of the Great Northern Company, the 
Midland Company, the Metropolitan Company, and the 
Piccadilly tube ; (6) at Euston, by subways, to the stations 
of the London and North-Western Company and to the 
Charing Cross, Euston, and Hamps Company. In 
addition to the points of exchange enumerated, there may 
be mentioned the new low-level electric railway from Euston 
to Watford, for which the London and N orth. Western Com- 
pany are this session seeking powers. In designing the 
terminal station at Euston, the North-Western Company 
have arranged a very convenient exchange. 

The City and South London Railway may also be 


Fia. 10 - The Battery Room with Tudor Cells. 


has done a great deal to solve the complicated problem of 
London traffic. 


GENERATORS AND SWITCHBOARDS FOR THREE- 
WIRE SUPPLY. 
BY MECHANOLECTRIC, 


The subject of these notes is one that has already 
received some attention, which makes it difficult to con- 
tribute anything but what has been treated already. The 
authors endeavour will be to offer а few suggestions 
concerning switchboards for continuous-current distribution 
and also to say а few words in favour of compound gene- 
rators for lighting. At the present time it is a very 
noticeable feature in combined central stations supplying 
eurrent on the three-wire system for lighting and at 
500-550 volts for traction, that nearly in every case 
compound-wound generators are used for traction, and 
the same machine used as a shunt-wound only for lighting. 
There are usually two switchboards, one for each system, 
with a throw-over switch to, enable any machine to be 
switched on to either set of bus bars. The cutting out 
or short-circuiting of the series winding when on lighting 
appears to be an old-fashioned method of running the gene- 
rators in parallel, and thereby losing the value of the series 
field as a volt steadier. 

Nowadays, when it is the aim of every borough engineer 
to get a heavy day load, consisting of motors probably of 
large size, such a load is continually varying over a degree 
depending on the size and number of the motors; it is, 
therefore, necessary, in order to keep the volts steady, to 
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make use of the series winding. The necessity of this is 
very marked when running a (m shunt generator on а 
varying load throughout the day. The extra expense 
of equalising switehes on the lighting side would be 
small The equalising cable would be brought to the 
throw-over switch, which would be three-pole ; each switch- 
board would be supplied with an equalising bus bar. If 
the lighting 'bus bar is supplied at, say, 460 to 480 volts 
and the traetion at 500 to 550 volte, the same shunt rheostat 
can be used for each system, sufficient range being left 
in the rheostat to allow the volts to be brought down to 
the lowest possible required when on the lighting side. 
This may be considered an inefficient method, but its 
compensating advantages more than make up for the loss 
in the rheostat. 

The most favourable rheostat is the one without the 
numerous wires for connecting up the stops. Rheostats are 
now made with sliding contacts on the resistance itself. 
This is a great saving, and simplifies the connections 
considerably. If the rheostats are fitted up in front of 
their respective machine switches, it facilitates the operation. 
It is also much handier in case of trouble with the mains 
or the generators. 

Compound-wound balancers for heavy current distribu- 
tion are certainly the most suitable, ud a plain machine 
without any special windings can be make to regulate 
automatically within 5 per cent. 

The se iick йик should in all cases be at least 6ft. away 
from the wall, and so leave ample room for examination, 
alterations, and cleaning. If there are a large number of 
feeders they should be fed from a distinct distribution 
"bus bar, which should be fed through a main ammeter and 
integrating wattmeter. This enables a reliable record of 
the station output to be easily and systematically kept. 
In stations where there are special requirements for dis- 
tribution, say for а large network with long and heavy- 
loaded feeders, also some short feeders with light loads, it 
is necessary to be able to run at different voltages to 
counteract the drop in the long feeders. To do this, it is 
necessary to have two or three sets of 'bus bars to enable 
different machines to be run on different sections at suitable 
voltages. It is not necessary to split the sections except 
at the power station end of the network. Horizontal 'bus 
bars crossed by short vertical bars for both machines and 
feeders enables any feeder to be plugged on to any 
machine. 

The middle wire should be earthed at the power station 
end only, and this should be taken through a recording 
ammeter protected by a short-circuit switch operated by 
a solenoid which shorts the ammeter and introduces a high 
resistance between the middle-wire 'bus and the earth 
connection. The middle wire should not in any case be 
earthed outside the power-house, as in case of a dead 
earth on either of the outers the station engineer could 
not handle the trouble as easily as in the case of there only 
being the earthed middle at the station end. 

It is à great advantage for large networks, when from 
variable points of long and short distances to be able to 
boost up a long heavy-loaded feeder, the battery boosters 
can be arranged to do this by making suitable connec- 
tions between, say, the first and fourth 'bus bars; taking 
an example where there is, say, four sets of 'bus bars, the 
booster can be plugged on to the main 'bus (one pole) 
and the other pole on to the fourth bar to which the 
feeder is plugged. То enable this change to be made 
without breaking the circuit, it is necessary to have a 
shunt breaking switch in circuit with the shunt of the 
booster to enable it to be run short-circuited whilst chang- 
ing the plugs, the shunt circuit to be closed after the 
change has been made. If the shunt switch is made 
reversible, it is possible to either boost up or down as 
circumstances require; with this arrangement end regulat- 
ing cells in the battery are not required—a point worthy of 
attention, as end cells are always a source of annoyance to 
the station engineer. 

Aron clock-faced ampere-hour meters are a good method 
of recording the battery outputs and efficiencies. When the 
battery is discharged it is usual to charge the needle back 
to zero, adding 10 per cent. charge over the previous 
discharge, with occasional overcharges as occasion demands, 
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the needle of the meter always to be brought to zero 
before the new discharges commence. Їп по case 
should there be any fuses on the front of the main 
board, either for feeders or the main generators. 
Circuit breakers should in all cases be used; they are 
reliable and easier to operate than fuses, and leave no 
serious marks behind after coming into action. Fuses аге а 
nuisance and a worry to the man in charge of the board, 
especially if he values his reputation for continuous supply. 
Reliable switchmen, well trained and smart, should always 
be employed, and encouragement should be given them for 
a satisfactory supply of steady volts. 

A smart switchman is worth his pay when trouble arises 
on the mains. Prompt action by an experienced man will 
often save the supply company’s reputation. 


THE BECK FLAME ARC LAMP. 


This are lamp, which is being manufactured by the Beck 
Flame Arc Lamp Company at Hayes, Middlesex, has many 
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FIG. 1.—Section of the Beck Patent Arc Lamp. 


advantagee due to the extreme simplicity of its construc 
tion. The life of the lamp is also greater than that of 
many flame lamps in consequence of the few moving parts 
and the methods adopted for keeping the gases from the 
arc from these. The following description of the lamp, 
read with the illustrations, will show that there is no 
feeding mechanism in the usual acceptance of the term, but 
that the carbons descend freely by gravity as they are 
consumed. 

In Fig. 1 the two side rods, a a, form the mechanical 
connections between the upper hood casting of the lamp 
and the lower casting carrying the reflector, under which 
the arc is situated. These rods also serve as guides for 
the two carbon holders, which are so interconnected 
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by means of the bar, d, and roller, e, that they can 
only move up and down together. The carbon 51 is 
circular in section, but the other carbon b, has a thin pro- 
jecting rib which extends along its full length. This rib 
rests on the metallic stop, c, which limite the downward 
movement of this carbon, and, consequently, of the other 
carbon also. The carbon holder of the circular carbon, b, 
is pivoted at the point f, and the lower end of the carbon 
passes through a hole in the sliding plate, g. Under this 
there is an auxiliary plate, h, which serves to close the hole 
in the reflector casting, and to prevent any gases under 
this reflector from passing up into the body of the lamp. 
The horizontal position of the sliding plate, g, is controlled 
by the electromagnet, i, which serves to strike the arc. 
When there is no current on, the weight of the core of 
this magnet, k, presses the lower end of the carbon b, 
against the ribbed carving. Immediately the current is 
switched on the core rises, moving the slider, g, outwards, 
which establishes the arc between the two carbons. The 
solenoid, i, is in all the direct-current lamps completely 
enclosed in iron, and is excited by a few series turns of 
thick wire. These are insulated with incombustible 
material, and are not in any way liable to be burnt out in 
the same way as frequently happens when fine wire shunt 
coils are employed. The dash-pot, l, is placed above the 
solenoid, and is specially constructed so as to damp the 


Fic. 2, —View showing the Reflector and the Ribbed Carbon 
resting on the metallic stop. 


movement of the core in the upward direction only. The 
carbon piston, m, inside the dash-pot has a hole through it 
axially. When the core is drawn up the disc, n, on the 
end of core closes this hole in the piston, and, in con- 

uence, there is a strong damping action against any 
sudden upward movement. When the current is switched 
off the valve disc, n, uncovers this hole in the piston, 
and enables the core to fall quickly, independent of the 
carbon piston. Thus, if the carbon piston should 
stick from any cause, this would not prevent the two 
earbons coming together again. The construction of the 
dash-pot is such that there is little chance of any sticking, 
as the fumes from the arc and the deposit given off from 
the burning carbons are prevented from entering. The 
dash-pot can be easily removed for inspection, as the tube, 
l, is screwed on to the upper end of the solenoid casting. 
When this has been unscrewed the piston comes away wit 
it, as there is no mechanical connection between the core 
and piston. 

The lower end of the two carbons, b b, between which 
the aro takes place are surrounded by a reflector of fireclay 
(Fig. 2), within which is also placed the stop, c, which 
limits the downward movement of the carbons This 
is secured by means of the screw, 4, so that it can be 
easily removed for cleaning, if necessary. All these 
parts are made accurate to gauge, so that they are 
interchangeable. The fireclay reflector, p, is also so 
designed that it can be easily removed and replaced by 


a new one if required. Two screws only have to be undone 
to release the ring which carries the reflector. On this 
lower casting there is also arranged a small electromagnet 
(Fig. 3), which serves to reflect the arc downwards, thus 
giving the flame effect. The arc is also under the influence 
of the magnetic lines from the current through the loop 
in the conductor (Fig. 2), which has a steadying influence 
on the flame. The path of the current through the lamp 
is as follows: The current enters through the carbon 
holders of the circular carbon, b; it down this 
carbon across the arc to the ribbed carbon, b, and hence 
to the metallic stop, c. From this it goes through the 
looped conductor and round a few turns on the small 
magnet, which deflects the arc downwards. Hence 
it passes through the winding of the solenoid, i, which 
actuates the slider, moving the carbons apart and striking 
the arc. When the arc has been formed the feeding of the 
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Fic. 3.— View of the Beck Arc Lamp with Cases Removed. The arc 
deflecting maguet can be seen just above the bottom casting. 


carbon takes place very gradually. The rib on the carbon 
b is outside the crater area, but it is raised by conduction 
to a high temperature. This portion of the carbon burns 
slowly, due to oxidisation, which is assisted by the heating 
caused by the contact resistance between the thin rib and 
the stop, c. As the rib slowly burns away, the carbons 
advance, maintaining the arc at a constant level. When 
direct current is used the carbon b is always made the 
negative, as it is found that when this is done a deposit 
is formed on the metallic stop, c, which effectually 
protects it against any corroding action from the 

es given off by the arc. This protection is so 
effectual that there is no wear or corrosion found on 
the metallic stop even after extended periods of use. 
Another advantage of taking the current from this stop, c, 
is that no current is carried up the length of the ribbed 
carbon, and, in consequence, the drop in pressure which 
would otherwise occur in this carbon is ате. This makes 
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the lamp considerably more efficient, as only the carbon b, 
carries current. When the useful length of the carbon has 
been consumed, the following device serves to interrupt 
the current and to prevent the are from travelling up and 
damaging the lamp. In the first place, when the carbon 
holders reach the lowest point of their travels, a further 
consumption interrupts the contact between the carbon /, 
and the metallic stop, c. This alone prevents any damage, 
but a further safety device has been added. Fig. 3 shows 
the construction of this cut-out. When the carbons are 
nearly ‘finished, the contact seen just above the sliding 

late which is connected to the positive terminal of the 
fiw touches the contact near the holder which is con- 
nected to the negative terminal. This instantaneously 
short-circuits the lamp and breaks the arc. The solenoid 
drops its core and tends to press the carbons together. 
This cannot be done, as the lower part of the slider on the 


FIG. 4.—View of the Carbon Holders and Arc Striking Gear. 


rod 5, then comes between this rod and the back of the 
sliding plate, g. This prevents the carbons coming together 
again, and at the same time the arc between the subsidiary 
contacts is blown out by the action of the magnet seen in 


Fig. 3. 

The adjustment of the Beck flame arc lamp is exceedingly 
simple, and is done once and for all before it leaves the 
factory. They are regulated so as to have a fixed distance 
between the lower ends of the carbon, which is adjusted 
by means of the nut, s, at the lower end of the core of the 
solenoid. When this has been fixed to suit the current 
required through the lamp, no further alteration is ever 
needed. The distance between the carbons is such that 
the voltage across the arc is between 42 and 47 volts, 
depending on the current. There is also no need to 
regulate the strength of the current through the lamp after 
erection, if, instead of the ordinary resistance, one of the 
company's special “reglers” is used. These automatically 
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adjust the current to the required value, and render the 
lamp independent of the voltage of supply. Where the 
Beck flame arc lamps are used with the usual type 
resistance and fuses, the strength of the current should be 
adjusted after erection. The lamp is made of one general 
type only, which is equally suitable for working in series 
and in parallel. With single lamps in parallel from 60 to 
65 volts are required, with alternating currents, when a 
single lamp is required, this voltage can be easily changed 
by means of a transformer. When two lamps are con- 
nected in series about 110 volts are required, and for four 
lamps 220 volts. Where more than four lamps are con- 
nected in series, automatie switches with substitutional 
resistances are recommended. The length of time these 
lamps will burn with one set of carbons varies from 10 to 
18 hours, according to the type and current used. 

The efficiency of the Beck lamp as measured by Prof. 
W. Wedding is remarkably high. Prof. Wedding found 
that a Beck arc lamp taking 9:1 amperes consumed only 
0:165 watt per candle-power. This result was obtained 
with the are burning inside a glass globe, and this low 
consumption is the average for a number of readings from 
which the mean hemispherical candle-power was obtained. 


Fic, 5,—Exterior View of the Сеск Patent Arc Lamp. 


The above general description of the lamp will enable 
electrical engineers to appreciate its good points. Special 
claims are made for it on the following grounds: the lamp 
(Fig. 5) is much shorter than usual, and it is also lighter 
than the ordinary flame lamp with feeding mechanism. 
One result of its simplicity is that the lamp is cheap to 
make, durable in action, and reliable. 


IMPROVED APPARATUS FOR CHECKING THE 
GAUGE OF TRAMWAYS. 


With mechanical traction the question of maintaining 
the normal gauge between the rails is of great importance 
from the point of view of the consumption of motive 
power, and particularly so when the energy is carried on 
the vehicles themselves. Mr. A. Delonchant, the chief 
engineer of the General Omnibus Company of Paris, 
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describes in the April issue of LIndustrie des Tramways an 
apparatus he has designed for this purpose. He explains 
that wood pavement, so largely used in Paris, may be 
regarded as an enemy to tramways, as the expansion of 
the wood necessitates a constant supervision in order that 
the normal gauge between the rails may be maintained. 
The checking of the lines by the aid of the hand gauge is 
a lengthy proceeding, and not very accurate. In con- 
sequence, the General Omnibus Company has designed and 
constructed the following moving gauge, which has given 


View of the Gauge in use. 


good results up to the present. The apparatus consists of 
a rigid frame formed of tubes, a b, inter-connected by the 
cross tube, c,d, е. The two wheels, f and g, are carried on bear- 
ings on the shaft, a. The wheel, f, is able to move horizontally 
along the shaft under the action of the spring, ^. The 
action of this spring is to keep the flanges of the two 
wheels always pressed against the rails. The movement 
of the wheel, f, along the shaft is magnified on the dial by 
means of the link work shown. The link is connected at 
the point, т, of the index finger near the support, o. Thus, 
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Plan of the Track Gauge used on the Paris Tramways. 


when the apparatus is pushed along the rail by aid of the 
handle, 7, che operator is able to read from time to time 
the exact gauge of the rails. In order to secure that the 
axle is at right angles to the rail at the time of reading, the 
handles can be moved first to the left and then to the right, 
until a minimum reading is obtained. With this apparatus 
it has been found 1 to check the gauge on 2, 500m. 
of line in an hour on the tramways in Paris. The 
ad van of having a direct reading of the gauge is great, 
and it is only necessary to book the results when the 
gauge is a definite amount under or over the normal. 


THE PRESENT STATE OF DIRECT - CURRENT 
DESIGN AS INFLUENCED BY INTERPOLES.* 
BY F. HANDLEY PAGE AND FIELDER J. HISS, STUDENTS. 


I. INTRODUCTORY. 

The heavy drop in the selling prices of all types of elec- 
trical machinery which has taken place during the last six 
or seven years, due to the keen competition which has 
prevailed during this period, has resulted in the cheapening 
of manufacture, not only through the introduction of 
better shop methods, but also through better electrical 
ee ee is, the increased economy of material, shown 
by the decreased weights of active iron and copper used, 
with an accompanying reduction in over-all dimensions, is 
to be measured both by the saving in material and by the 
consequently smaller labour charges. This improvement 
cannot be attributed to any radical changes or departures 
in design, as since the introduction of carbon brushes 
and multipolar field designs there have been practi- 
cally no new constructions used. It is entirely due 
to more careful attention paid to the detail work of 
the machine as evidenced by the improved commutating 
qualities, and by working closer to the heating limits ; 


improvements which necessarily follow a better grasp of 
the principles underlying successful machine design and 
working operation. 


The modern tendency is to work the 
machine right up to its heating limit, and by means of 
ample ventilation in both armature and field to use the 
minimum amount of copper and iron compatible with good 
mechanical design and running. Опе does not to-day come 
across those liberally designed field coils, say on a large 
multipolar dynamo, which do not heat under normal 
running conditions more than 30deg. to 40deg. F.—an 
experience common enough only a few years ago. А 
liberal margin of copper on the field was allowed for con- 
tingencies, such as a greater exciting current than was 
predieted being found necessary on test. Manufacturers 
were content to avoid the possibility of overheating on the 
field, and made sure of it by using, perhaps, 15 per cent. 
more copper than was absolutely necessary, cool fields 
being often used to offset the bad impression created by a 
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too hot commutator or armature! The temperature rise 
allowed is not quite so strict, 70deg. F. replacing the 
60deg. F. more commonly specified a tew years back, and 
signs are not wanting to indicate a general movement 
towards 80deg. F. for revolving machinery, all these tem- 
peratures being measured thermometrically. 

With the advent of turbo machines a new phase of elec- 
trical development was immediately entered upon. Success- 
ful operation was impossible without some special device 
for ensuring sparkless commutation, with the result that 

* Paper read before the Institution of Electrical Engineers, 


199 


compensating windings and auxiliary poles were again 
introduced. The success which attended these old and 
previously discarded devices has led first to their adoption 
on variable-speed direct-current motors, and latterly on 
constant-speed machines, and they are especially valuable 
in cases where generators are required to do duty both on 
a traction and lighting load. The authors are of opinion 
that a particularly interesting stage has been reached in 
the evolution of the direct-current machine, and though 
this paper does not pretend to be more than a statement of 
the present state of direct-current design, they do not plead 
any justification for its presentation, as the subject is of 
such great interest at the moment. They will endeavour 
to show how the development of the interpole machine has 
led to a better mechanical design which ensures a more 
efficient ventilation, to a lower works cost due to the 
greater saving in material, and, finally, to an improved 
ену curve and commutation over the whole range of 


II. Tae OUTPUT LIMITS or DIRECT-CURRENT MACHINERY. 


To effect the greatest saving by the use of interpoles, one 
must consider the limits of the present machines and see by 
what rearrangement they can be extended. The heating 
limits are the same for all machines, and will be considered 
under one heading; the sparking limits will be dealt with 
first as occurring in constant speed, secondly as occurring 
In variable-speed machines. 
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FIG. 1, —Iron Losses of 25 and 55 h.p. Motor. 


Heating in Armalure. An accurate predetermination of 
the armature temperature rise is not an easy task owing to 
the great differences found between the calculated and the 
actual iron losses. Jf a careful study ke made of the 
question, it will be found that the question of agreement 
or disagreement depends to a great extent upon the amount 
the slots are touched up with a file or milled out, or, in 
other words, how much the discs are burred over and 
shorted on one another. The hysteresis and eddy losses 
when separated out invariably give one result, the hysteresis 
being approximately as calculated, the eddy loss being 
several times greater than that obtained by a transformer 
test. The value of this multiplier is not constant for any 
given armature, but increases with increase of flux, and 
appears to be due to a breaking down of the insulation 
between the discs at the burred edges. As the flux increases 
the number of short-circuited paths increase, and the eddy 
loss rises far more than in proportion to the square of the 
density. In Fig. 1 are curves of the measured iron loss in 
two machines, A being for a 55-h.p. motor in which the 
core was carefully built up, and B for a 23-h.p. motor in 
which the slots were touched up with a file and the plates 
not so carefully assembled. The iron losses are actually 
greater in the smaller machine, and the shape of the two 
curves at once shows wherein the difference lies. With a 
carefully built up armature the above multiplier is approxi- 
mately 10 with normal full field densities, but it will rise to 
20, or even 30 if much milling or filing is done. Results 
calculated with the lower value will be found to agree 
fairly well with the empirical curve proposed by Parshall 
and Hobart. 

Eddy Loss in the Copper.—In addition to these actual iron 
losses, those losses must be taken into account which, often 
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classified as iron losses, are yet in reality eddy losses in 
the copper bars in the slots. They may be ascribed 
either : (1) to the increased fringe cutting the tops of the 
armature bars when the short air-gap is used; or (2) to 
the varying reluctance of the magnetic circuit, the varia- 
tion being greater the shorter the gap and the higher the 
density. Fig. 2 shows the measured iron losses of an 
armature with an air-gap of 2mm. and 35mm. The 
magnitude of the increase fully illustrates the importance 
of taking these details into consideration. To reduce these 
losses to & minimum it is advisable not to increase the 
tooth density above 21,000, and to work with gaps at least 
as large as those given in Fig. 15. 
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Ета. 2 —Iron Losses with Long and Short Gap. 


Estimation of Temperature Hiss. In calculating tempera- 
turé rise for an armature the following formula has been 
used by the authors: 

Temperature rise — аг 
А x(1+01 г) 
where К = constant; 
W = watts lost in the armature, being the sum of the 
iron and copper losses ; 
А = cooling surface in square decimetres ; 
v — peripheral speed in metres per second. 

The aecuracy of the results obtained with this well- 

known method depends entirely upon the cooling surfaces 


FIG. 3. —Cooling Surface of Armatures. 


taken into account. 


PE ó shows these, the dark lines 
indicating the surfaces take 


n. 
TARLE I. 


Radiating | Watts рег! Peripheral ET 


~—-Watts lost 12 | Rise | . 
н surface. square | speed in! 3. К. 

Iron. sopper. Total. ат. Е metres. ses. de O. 

255 240 501 38 1 13:20 15:30 | 23°50 | 4-54 
255 288 545 281 1425 1460 | 29:00 , 5-02 
255 365 621 381 16:30 15:00 30:50 4-70 
100 271 371 38-1 975  T80 27.00 495 
100 420 520 581 1570 | 802 | 39:50 | 5-23 
235 | 470 705 481 14-70 15:30 | 32°50 5-20 
240 | 271 | 511| 481 10:50 15:40 |24:50 5-40 
110 | 418 528 481 11:00 9:80 34 00 6˙15 
160 | 459 619 481 12:80 1205 | 35°20 6-05 
195 | 405 | 600| 481 12-50 | 1065 3960 6-55 
500 645 1,145 590 19:40 | 1305 40-50 4-8C 
165 579 745 590 12:60 710 3920 5-30 
230 770 1,000 590 ! 16°90 7'14 |63:50 | 6-40 
225 | 610 835 59:0 10:30 7:52 | 27:00 | 3°30 
166 | 573 740 590 9:70 7:81 |355:80 5-10 
154 | 610 764 59:0 10-30 7°90 136:50: 5-02 
270 | 585 | 855| 590 9-90 8:45 *50 | 4-00 


сч 
E 


Table I. gives a series of results calculated by this 
method and the temperature rise obtained on test. This 
constant varies with the actual temperature rise of the 
machine, being higher the greater the rise and vice гегзӣ 
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This shows that the higher the actual temperature rise, 
less watts per square decimetre per unit degree rise can be 
radiated. "The constant is the number of watts per square 
centimetre corresponding to 40deg. C. rise. 


TABLE II. 
SE | А 
Radiatin Watts Temperature rise 
а Watts per dm.? ae C. Constant. 
34°70 170 4:90 22:5 872 
37:35 136 3:64 24:8 5:86 
354-70 156 4:50 5522 5:42 
34 70 151 4:35 221 7:70 
46:60 261 5:62 32:2 6:96 
44-80 274 6:10 41:5 5:90 
44:80 268 6:00 54:7 6:90 
44:80 219 4:87 32:0 6:10 
44:80 186 4:17 58:5 4:34 
61°80 356 5:45 25:0 8:20 
61:80 348 5'05 54:5 6:56 
68°75 247 3:58 567 3:90 
68°75 238 3:47 57:5 3°70 
68°75 256 3°72 52:0 4:65 
68°75 261 3:80 18:9 8:00 
68°75 265 5:86 27:8 5:55 
68 75 210 3:93 41:5 35:80 
68°75 260 3°79 52:0 4°74 
68°75 191 2:78 51:5 3°54 
68°75 251 3:66 29:5 4:95 
70:80 322 4:65 55°5 5:15 
174:90 582 2:18 18:0 4:85 
164:50 608 3°70 29:0 5:10 
164:50 690 4:20 40:5 4:15 
164:50 680 4:14 41:9 4:035 
164:50 731 4:45 89:0 4:56 


Heating in Field Coils.—A similar list of results for field 
coils, the whole surface being considered, is given in 
Table IL, and a series of curves in Fig. 5. These curves 
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Еа. 5.— Temperature Rise and Watts per dm. 2 Field Coils. 


have the same characteristics as those for the armature. 
In both cases it will be noted that the larger the size of 
the machine, the less is the variation in the value of the 
eoefficient. 

Commutation Limits in Constant-Speed Machines — The spark- 
ing limit of а machine is determined by the reactance voltage 
and the ratio armature ampere-turns per pole : ampere- 
turns per pole for gap and teeth. If the reactance voltage 
is sufficiently low, the later ratio can be neglected, depend- 
ence no longer being placed on the magnetic fringe to 
reverse the current under the brush. Whilst this may be 
done with boosters and other low-voltage machines, it is 
impossible to obtain the same state of affairs in a 500-volt 
generator. The higher the reactance voltage the greater 
becomes the necessity for making sure that a distortion of 
the field at full load will not place the communicating coils 
in & field which will set up an E.M.F. tending to retard 
commutation. As the strength of the armature ampere- 
bars per centimetre of armature periphery is increased, 
so must the gap or teeth ampere-turns in proportion be 
increased to ensure a fixed brush position from no load to 
full load. This entails a further expenditure of copper on 
the fields to provide the necessary extra ampere-turns, and 
a limit is reached—about 260-300 ampere-bars per centi- 
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metre of periphery beyond which it is not economical to 
increase the output. The greater the core length the 
higher will be the value of the reactance voltage, owing 
to the decreased magnetic reluctance of the path of the 
short-circuit flux. This in large machines considerably 
restricts the choice of armature length, compelling the 
choice of a larger diameter and smaller length than the 
most sanomia] design would have given. The saving 
which is effected with the smaller diameter is considerable, 
owing to the decreased size of the over-all dimensions of 
the machine. 

Commutation Limits in Variable-Speed Machines.—Variable- 
speed shunt motors, with wide speed variation by alteration 
of the shunt field alone, had been successfully built by a 
number of firms before the introduction of commutating 
poles. The necessary means for obtaining good com- 
mutation under such stringent conditions are well under- 
stood. One must rely entirely upon the brush resistance 
to effect the reversal of the current, the brushes being 
placed in the geometrical neutral position, so as to 
minimise the effect of armature reaction. In spite, how- 
ever, of the low values of the reactance voltage which 
are obtained by the use of large commutators with many 
segments, etc., at the top ae) due regard must be paid 
to the distorting effect of the armature. Thus such 
machines, if a great range of speed variation be required, 
must be designed with a very high field strength obtained 
by the use of long air-gaps in conjunction with a normal 
armature reaction, and a smaller ratio of pole arc to pole 
pitch than is employed with the standard type of machine, 
Up to 250 volts it was possible to obtain variations of 3:1 
or even greater, but such machines were necessarily 
expensive, and with a 500-volt motor the great difficulty of 
obtaining a sufficiently low reactance voltage rendered the 
possibility of obtaining such a variation of speed entirely 
out of the question. The restrictions are, therefore, even 
greater with a variable-speed machine than with an ordinary 
type, and if a case can be made out for the adoption of 
interpoles on constant-speed generators or motors, they 
would be still more useful for variable-speed work. 


III. CALCULATION OF THE INTERPOLE DIMENSIONS AND 
WINDINGS. 


The fundamental principles upon which the design of 
interpoles is based are well known to all. Sufficient 
ampere-turns must be provided to balance those of the 
armature, and, in addition, produce the necessary flux 
required for sparkless commutation. In practice the design 
is not quite so simple as the above statement would lead 
one to expect, but by considering each part separately our 
task is rendered much easier. 

Reactance Voltage. In calculating reactance voltage and 
the turns required on the interpole, one of the authors has 
used either of the following methods, each of which has 
given 5 results, Моа h the second one appears 
more rational. The first method is due to Dr. Breslauer. 
He takes as his basis the reactance voltage formula : 


е„={ 0% т, min 107 volts, 


where e, — reactance volts ; 
b= = 0'1 mean length in centimetres + net iron length; 
me = conductors per armature coil; 
m = conductors in series on armature ; 
i = current (total in armature) ; 
n=revolutions per minute of machine. 


From this he deduces the following formula: 
4 T. AT Кым ок 


where А Т, = total ampere- turns on commutating pole; 
А T, = armature ampere-turns per pole; 
ASzampere-bars per centimetre of periphery of 


7A. 2. 
armature e —— ; 
Td 


5=interpole gap; 
b, = breadth of commutating pole; 
с == axial length of commutating pole. 


The second term of the above equation requires some 
explanation. The auxiliary pole, being placed exactly over 
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the coils undergoing commutation, tends to reduce the 
magnetic reluctance of the path of the short-circuit flux. 
The second term was introduced to take this in account. 
In practice, however, it will be found that, owing to the 
damping effect of the eddy currents induced in the solid 
interpole shoes, this increase is to а great extent nullified. 
If laminated shoes are used, increased ampere-turns will be 
required. In spite of this, good agreement will be obtained 
with this method between the calculated and the required 
interpole turns, as these ampere-turns provide the additional 
flux necessary owing to leakage. The second method, 
which has also been found very reliable, is based on 
exactly the same principles as the above, the differences 
being in the calculation of the reluctance of the air-path, 
and in the reactance voltage formula used. Prenzlin's 
formula has been employed, and this is as follows : 


M n N 1 
ж ДГ Р О 1, (1:68 t 4 3:68 log. 


a 


Da M 
1, (031 0:92 1 г 
+ „( + 08 ON, ) 


where p -number of pairs of poles ; 
а = half number of circuits ; 
D, = armature diameter ; 
la = length of armature iron net; 
1; = free length of conductor; 
№, slot depth; 
Ny slot width; 
1 neutral zone. 


From this is deduced 


AT required = A T, + 8 0 x Р 


2k {? a 
а 


where E = magnetic reluctance of the air-path, in centi- 


(а constant) 


metre unite. 

The method employed for calculating the magnetic 
reluctance is described later. This could, of course, be 
calculated in an exactly similar way to that used in the 
first equation. There it is assumed that the flux density is 
the same over the whole pole-shoe; the magnetic reluctance 
is then equal to (in centimetre units) 


Interpolar air-gap x 0:8 
Interpolar pole-shoe area 


We will now pass on to consider the interpole itself, and 
will first determine the pole аге to be used. 

Interpolar 4rc.—It is evident that a machine with a very 
narrow interpolar arc has many points in its favour. Owing 
to its comparatively small leakage coefficient the machine 
will be able to stand heavy overloads without the inter- 
poles becoming saturated, and the commutating field will 
be more closely proportional to the armature current. In 
addition, there will be more space between the auxiliary 


Fig. 6.—Interpole Field Distribution. 


and main field coils, ensuring а lower temperature rise— 
with the same watts dissipated per unit of exposed surface— 
owing to the improved air circulation. In Fig. 6 is shown 
the curve of interpole field distribution with a machine 
where the arc is equal to the slot width. The dotted lines are 
the curves taken on test, the full lines are the calculated ones. 
The Curve A was taken with 800 ampere-turns, Curve B with 
416 ampere-turns, on the interpole. 'The arc subtended 
on the armature cireumference by the brush is shown 


below. It is obvious that part of the coils which are under- 
going commutation must lie outside the influence of the 
interpolar field. By using brushes with a very high cross 
resistance it is possible even to obtain fair results with this 
narrow pole, but when a wide speed variation is desired on 
а 500-volt supply, or where the reactance voltage is higher 
than 3, it is impossible to obtain even this fair result. 
It is not, then, so much the question of coils commut- 
ing outside the auxiliary field as it is the rapid variation 
of the field itself. Figs. 7 and 8 show this more plainly. 


ШЕ 


Fic. 7. 


The magnetic reluetance of the interpolar flux path will 
vary considerably as the teeth pass under the pole, being 
considerably greater in the case of the position in Fig. 7 than 
that in Fig. 8. To obtain fair results, one has to take an 
average SN for the commutating flux and then determine 
the ampere-turns required to produce this value with the 
average position assumed for the tooth. Fig. 9 gives the 
drop between the brush surface and the commutator 
of а dynamo with a narrow arc. Fig. 10 shows the 


dad 


Fic. 8. 


curves at quarter and full load of one with a properly 
designed pole. The former very clearly shows the 
effect of the excess current which is flowing at the 
end of the commutation period, a feature which entirely 
disappears with the wider arc of Fig. 10. These bad 
features are improved or made worse as the air-gap 
is increased or decreased, the flux variation being 
less and the fringing effect greater the longer the air- 
gap. It will be usually found that a machine with 


Flos. 9 AND 10. — Brush Curves, Small and Large Interpole Arc. 


a narrow pole are is very sensitive to brush position 
being very liable to hunt or flash over with а sudden 
variation in load or speed. If, as is often the case, it is 
associated with a small number of slots per pole, there will 
be trouble at the commutator, every third segment or so 
being blackened according to the number of segments per 
slot. ‘The machine may run satisfactorily on test or fora 
few weeks under actual working conditions, but slight 
sparking under the brush, hardly noticeable at first, will 
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gradually become worse, until the commutator blackens 
completely and the sparking is intolerable. This question 
of flux variation is again considered later on in the paper 
when dealing with series and parallel windings. Arnold 
has stated that the width of the pole arc should be at 
least equal to two slot pitches, but this is not necessary 
with ordinary variable-speed machines where the reactance 
voltage, calculated by  Prenzlins formula, does not 
exceed 8 to 9. An arc equal to a slot pitch plus 
a tooth width will be found sufficient; expressed 
in terms of а slot pitch this is equivalent to 
1°5 to 1'7 times the pitch. It must not occupy too 
great a percentage of the neutral zone if leakage and, 
consequently, the interpole copper is to be kept within 
reasonable limits. For this reason 35 to 45 per cent. of 
the neutral zone will be found to be the average figures 
representing modern practice in this respect. The more 
ditficult the commutating conditions, the wider should be 
the neutral zone and the greater the number of teeth 
per interpole arc. Still considering the same class of 
machines as above, 54 to 4 slots per neutral zone is 
sufficient. The above conditions fulfilled, it is only 
necessary to see that the brush width is not too great 


flux. The utility of these devices depends upon the strength 
of the main fields ; with variable-speed machines they are of 
no avail, but they may have a certain sphere of usefulness 
with large constant-speed generators. In Fig. 11 are 
shown curves of field distribution of а dynamo with a 
rectangular interpolar shoe and concentric air-gap. А is 
the main field, B is the main and interpolar field, ч C, is the 
main field with а current flowing through the armature 
corresponding to the B Curve. Cui is the same as В, only 
the interpolar field is reversed. E 1s the field and armature 
field curve without any current in the auxiliary coils. It 
will be seen how closely this curve corresponds to C,, 
where the interpolar field replaces the armature field wit 
very similar results. D and F are the same as B and Ci, 
only with double current flowing through the interpoles. 
At full load (Curve C,) there is no sign of distortion of the 
commutating field, and it is only at double overload 
(Curve F) that the distorting effect of the armature really 
becomes serious. If we employ a sufficiently wide inter- 
pole or a narrow brush this trouble will be entirely 
eliminated, as we shall then keep the actual process of com- 
mutation between the limits X Y. Tbe method of taking 
these curves is explained in Appendix IT. 


— —— 
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Fic. 11.—Cur*e-. + Field Distribution. 
FIG. 11.—Curves of Field Distribution 


or that the commutator diameter is not too much reduced 
so that the arc covered by the brush is too great; 25 per 
cent. of the neutral zone as the arc, subtended by the brush, 
will be found a very good working figure. 

Arial Length.—The axial length of the auxiliary pole- 
shoe will be determined by the conditions which the 
machine has to fulfil, being dependent to a large extent 
upon the density employed in the air-gap. In high-speed 
machines, or machines having a wide variation of speed, 
one must work with low average densities of from 5,000 to 
9,000 lines per es centimetre in the air-gap, whilst 
with constant-speed machines working at full field strength 
10,000 to 12,000 will be perfectly satisfactory. It is best 
to cut down theaxial length as much as possible, as thereby 
the leakage from the pole is reduced. "When the average 
value of the flux per centimetre of periphery of the arma- 
ture is found, this being determined from the reactance 
voltage, the length is settled by dividing the value obtained 
by the flux density most suitable for the conditions. 

Pole-Shoes.—Several firms have made a very special 
feature of the pole-shoe of the interpole, such as may be 
noted in machines built by the Phenix and the Lahmeyer 
Companies. The first-named device is shown in Fig. 20, the 
second in Fig.17, where it will be seen that a skewed pole- 
shoe is employed, this tending to reduce the variations in the 


Pole-Core.—The pole-cores should be made circular in 
section wherever possible, owing to the saving which can 
be effected in copper due to the decreased mean turn. This 
is not always possible owing to lack of room. A great 
difference in length between core and shoe is to be avoided, 
as it will lead to leakage and waste of copper. The core 
section is determined by considerations similar to those 
settling the axial pole-shoe length and the shape by the 
space at disposal. 

Number of Interpoles to he Employed.—With a series-wound 
armature the number of interpoles used need not be the 
same as that of the main poles, the improved ventilation 
obtained by such a construction being a great advantage. 
From tests carried out by one of the authors, it would 
appear that this method of design is not very general in 
its application. It sphere of usefulness is limited to cases 
in which the reactance voltage is too high for successful 
operation with ordinary commutation methods, but where 
the main field is sufficiently strong to prevent serious dis- 
tortion due to armature reaction. Successful operation 
cannot be so accurately predicted beforehand as in the case 
where the full number of poles is employed, and it would 
not appear that this method would be largely employed. 


(To be continued.) 
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L.C.C. LOANS. 


The following is an extract from a report of the Finance 
Committee of the London County Council which has been 
circulated amongst the metropolitan borough councils. It 
is evidently a warning to the effect that applications for 
money may be refused without any definite objection to 
the purpose for which the money is needed. This is often 
the case in business life, but up to now there has been no 
limit to the yearly addition to the public debt of London. 
The report reads : 

"It bas been the practice of the Council, as the central 
financial authority of London, to offer facilities to the 
local authorities for borrowing moneys which they are 
authorised to borrow, either by the Local Government 
Board or by the Council in its capacity of sanctioning 
authority. The interest charged by the Council from 
such loans has been fixed by 
us, under the authority of the Council, at the lowest 
possible rate consistent with there being no loss to the 
Council on these transactions. While not desirous of 
altering this practice, which we think is financially 
sound in the interest of London as a whole, we are 
strongly of opinion that at the present time, when the 
necessity for limiting to the utmost extent the Council’s 
own capital expenditure is engaging serious consideration, 
steps should be taken to reduce also the amount to be lent 
to other authorities, and as a step in this direction we 
propose not to recommend the Council to lend more than 
one million pounds at the outside during the current 
financial year. The loans advanced in 1906-7 did not 
much exceed this figure, but there was a consider- 
able falling off in the amount lent during the latter 
part of the year, owing, no doubt, to the com- 
paratively high rate of interest then and still pre- 
vailing. This circumstance may cause the applications 
for 1907-8 to be increased proportionately, but we 
hope that the sum which will have to be advanced 
will be considerably less than one million pounds. We 
propose to allocate the amount between the various classes 
of authorities, and the allocation will be revised as the year 
proceeds and it is seen what applications have to be dealt 
with. We also propose that the aggregate of the amounts 
which we shall recommend the Council to advance in any 
one quarter should not, unless in special circumstances 
exceed a sum of about two hundred and fifty thousand 
pounds. In the event of the sum recommended for advance 
in one quarter exceeding two hundred and fifty thousand 
pounds, the amount recommended in the following quarter 
or quarters will be correspondingly reduced. This 
procedure will tend to secure regularity in the amount of 
loans advanced from time to time, and will, moreover, 
prevent precedence being given merely on account of 
priority of application to the exclusion of applications 
which on their merits the Council might have been disposed 
to grant. It will also be necessary that in considering the 
merits of the applications we should have some definite 
guiding principles, and we therefore propose to give first 
consideration to applications for loans required to complete 
works for which loans have already been granted, and nex 
to consider applications for loans required for obligatory 
services, such as sewers, electric lighting mains, and works 
necessary to meet statutory obligations. We think that 
requests for loans for such purposes should have precedence 
over applications for loans required for optional or partly 
optional services and purposes which, although desirable, 
cannot be considered as urgently necessary. g., street 
improvements, paving, housing under Part III. of the 
Housing of the Working Classes, Act, 1890, public baths, 
libraries, etc." 
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It is pleasing to note that there is to be no check on the 
expenditure on sewers, electric lighting mains, etc., which 
if attempted would lead to trouble. "There is still room 
for friction over the allocation of that part of the million 
pounds available for the optional services. Thus the 
refusal of a new bath to Battersea and the granting of a 
loan for one in the West-end will lead to bad feeling. We 
agree with the attempt to check unremunerative expendi- 
ture, and, perhaps, after all, it will be better for the London 
County Council to refuse a loan on the ground that the 
annual limit has been reached than to give detailed reasons 
why certain extravagant borough councils should stop their 
reckless piling up of municipal debts. 


ILLUMINATING TRUTHS (?) FOR HOUSEHOLDERS 
AND OTHERS. 


The issue of the Journal of Gas Lighting for May 21 
contains almost as much electrical information as it does 
matcrial devoted to the special subjects for which our con- 
temporary exists. We are particularly interested in the 
article headed as above (without the query). It isthe fifth 
of a series which, we are informed, are being issued in 
leaflet form for distribution ** among householders generally 
and shareholders in gas companies." If the other articles 
have the same tone as this, they appeal much more strongly 
to shareholders in gas companies than to the general house- 
holder, who will be able at once to discount most of the 
statements. The sub-heading of the present article із “ On 
reliability, with instances of misplaced confidence," and the 
author tries to show from general experience that even if one 
is во foolish as to introduce electric lighting, gas should be 
employed as well to gain safety from interruption. The 
stories of spoilt social evenings, interrupted services in 
church, etc., are amusing, and our contemporary has 
actually found ten recent instances in which such incon- 
veniences have had to be borne. Amongst these the 
strike at Paris and an interruption to the supply to 
one section of Berlin figure. We readily admit that 
accidents do happen, but these are becoming less and 
less frequent, and the fact remains that they are not 
stopping the spread of electric lighting. The advan- 
tages of electric lighting are so great that consumers 
are confidently relying on the supply undertakers to 
overcome difficulties and to give them constant supply. 
The conclusion of our contemporary's article reads, On 
the testimony of long experience it is claimed for 
all purposes, lighting, cooking, heating, and industrial 
uses, gas is а more constant servant than electricity.” We 
deny this, and could easily find many more cases of inter- 
ruption in recent months in gas supply than are quoted by 
our contemporary. There is no need, however, to do so, 
but we wish to emphasise particularly the danger from 
leaving а disused system of gas-pipes connected on to the 
mains. While a supply is maintained any leakage is con- 
stant, and the danger when gas ceases to be a servant and 
becomes the master is most serious. It is not then a 
question of the gas lighting of a given premises being 
constant, but the explosion renders the premises unfit for 
the time being for any purpose whatever. The damage 
done by explosions from gas leakage is again and again 
referred to in the daily Press, so that we will not burden 
our readers with recent quotations, of which we have an 
extensive collection. "They all favour the total discon- 
nection of the gas service, which should always be done as 
soon as an electric supply is installed. 


Geneva.—The tramway traffic receipts for the month of April, 
1907, amounted to £9,069, an increase of £383 on 1900. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


The following were elected as associate members at an 
extraordinary meeting held on Thursday, May 16: A. 
Green, 52, Princes-avenue, Alexandra Park, N.; H. Hirst, 
6, Park-parade, Ashton-under-Lyne; J. J. Lyth, 3, Partridge- 
road, Old Trafford, Manchester. 

The annual general meeting of the Institution of 
Electrical Engineers (members, associate members, and 
associates only) will be held in the rooms of the 
Institution, 92, Victoria-street, Westminster, S.W., this 
afternoon (May 24), at 5 o'clock, to receive the annual 
report of the Council and the statement of accounts апа 
balance-sheet for the 12 months ended Dec. 31, 1906. The 
announcement of the election of the new Council (a full list 
of the names of which appeared in our issue of May 3) will 
be made at this meeting. 


—M ⸗- —— 


I. E. E. AWARDS AND PREMIUMS. 


The President announced at last week's meeting that the 
Council had decided to award the following premiums : 


The Institution Premium (value £25) to Mr. C. C. Paterson 
(associate member) for his paper. Investigations on Light 
Standards and the Present Condition of the High-Voltage 
Glow Lamp." 

The Paris Electrical Exhibition Premium (£10) to Prof. J. 
Epstein (foreign member) for his paper, Testing of 
Electric Machinery and of Materials for its Construction." 

Extra premiums (£10 each): Mr. C. Wade, The Use of 
Wooden Poles for Overhead Power Transmission" ; Mr. 
W. Cramp (associate member), ** Magnetic Leakage and 
its Effect in Electrical Design”; Mr. T. H. Schoepf 

member) Single-Phase Railway Motors“; Dr. W. M. 
hornton (member), The Distribution of Magnetic 
Induction and Hysteresis Loss in Armatures.”’ 

The Fahie Premium (£10 each) to Messrs. B. S. Cohen and 
G. M. Shepherd for their paper, ** Telephonic Transmission 
Measurements. " 

Original Communication Premium (£5 each) to Mr. А. Baker 
and Mr. J. T. Irwin for their paper on The Analysis of 
Magnetic Leakages in Induction Motors." 

Students’ Premiums—First: Mr. W. Browning, Manchester, 
* Further Notes on Conductivity " ; and Mr. E. A. Watson, 
Birmingham, ** A Simple Method of Measuring Sparking 
Voltages " (£10 each). Second: Mr. E. W. Moss, London, 
* Electrice Valves”; Mr. R. Rankin, Glasgow, The 
Induction Motor"; Mr. R. J. Kaula, London, The 
Equipment of Steam-Turbine Generating Stations" (£5 
each). 

Scholarships : Mr. R. E. Neale (C. T.C.) and Mr. P. E. Péronne, 
Salomons Scholarships, £50 each; Mr. E. Mallett, David 
Hughes Scholarship, £50. 


DEATH OF SIR BENJAMIN BAKER. 


We share in the deep regret which is widely felt at the 
death of Sir Benjamin Baker, K.C.B., K. C. M. G., F.R.S., 
who expired suddenly on Sunday from syncope at his resi- 
dence, Bowden Green, Pangbourne, in his sixty-seventh 
year. Sir Benjamin had been ill only a week, and although 
he lived a busy life, he was a man of so much vigour that 
many years of useful work seemed still before him. Son 
of Mr. Benjamin Baker, of co. Carlow, he was born in 1840, 
and was educated for the profession of a civil engineer. In 
conjunction with his partner, the late Sir John Fowler, he 
planned the present Forth Bridge, the plans being based 
on the cantilever or bracket principle. This magnificent 
structure was opened for traffic in March, 1890, and its 
completion was signalised by the bestowal of various 
honours, Mr. John Fowler being created a baronet, and 
Mr. Benjamin Baker a K.C.M.G. 

Though Sir Benjamin’s name will ever be associated with 
such great civil engineering feats as the design of the 
Forth Bridge and the dam across the Nile at Assouan, 
he will also go down to posterity as one who made rapid 
transit for the people of London possible. He was a 
pioneer of the “tube” railways, and there is a singular— 
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if dramatic—fitness in the fact that one of his lest appear- 
ances in London should be in connection with the opening 
of the Angel to Euston extension of the City and South 
London Railway. Not only was he associated with that 
enterprise when it was started 15 years ago, but he had 
been specially interested in underground railway construc- 
tion since 1880, and it is due largely to him that the 
difficulties which hindered the development of underground 
railway construction were overcome, and that electric 
traction was adopted for these railways. The City and 
South London, the Central London, the District Railways 
stand out, among others, as enduring witness to his 
masterful genius, and perhaps no monument will ever 
record his fame with the same appropriateness that his 
accomplished work will. It would be impossible to give 
anything like a complete list of works with which he was 
associated, for there is scarcely an end to the important 
engineering works in which he was engaged both as con- 
structional and consulting engineer. 

Sir Benjamin Baker received the honour of K.C.M.G. on 
completion of the Forth Bridge, and on the opening of the 
Assouan Dam was created K.C.B. He was elected a Fellow 
of the Royal Society ; he was a member of the council of 
the Institution of Civil Engineers, and later became presi- 
dent of the institution. He was awarded the Poncélet 
prize of the French Academy of Sciences, and received 
many other distinctions at home and abroad. At the 
tercentenary of the Dublin University, he, with the late 
Lord Armstrong, was made Hon. Master of Engineering. 
He was also Hon. LL.D. of Edinburgh, and Hon. D.Sc. of 
Cambridge. 

Simultaneously with the funeral of the famous civil 
engineer, which took place on Wednesday afternoon at 
Pangbourne, a memorial service was held in St. Margaret’s 
Church, Weatminster. A large congregation was present, 
including Sir Charles A. Hartley, Colonel Yorke (of the 
Board of Trade), Prof. Ewing, Colonel Stuart, Engineer- 
Vice-Admiral Sir John Durston, Mr. Kenneth P. Hawksley 
ш Mr. Charles Hawksley, past president of the 

nstitution of Civil Engineers), Mr. Basil B. Ellis, Mr. Desser 

(representing the Engineering Standards Committee), 
Major Bishop, Judge Shiress Wills, K.C., Mr. F. Huddle- 
stone, and others. 


POLYPHASE INDUCTION MOTORS.* 
BY ROBERT D. ARCHIBALD, B.SC. 


My endeavour in this paper is to describe to you 
generally the action, eonstruction, and possibilities of two 
and three phase induction motors, my only apology being 
that, in spite of their many applications, they are not 
nearly so generally understood as direct-current machines. 
Distribution of energy by alternating currents is very 
prominently to the front at the present time, owing, 
chiefly, to the many advantages it possesses over direct 
current, not the least of which is the cheapness, reliability, 
and absence of commutation troubles of the induction 
motor. The size of the motor is mainly fixed by its 
output, speed, and the frequency of the supply. Other 
factora are the voltage (high or low tension), temperature 
rise, efficiency, and power factor specified. It is important 
that these factors should all be stated when inquiring 
for a motor, but the efficiency and power factor are best 
left to the manufacturer to guarantee the best he can 
from his standard machine. The type of motor is fixed 
by the conditions under which it has to start, and 
unnecessary expense can often be avoided if these are 
made clear when inquiring. Unlike other electrical 
machines, it has undergone few changes in its general 
construction since it was first manufactured commercially, 
and this is to be partly accounted for by its simplicity of 
action. 

As usually constructed, the motor consists of a fixed 
outside part, called the stator, and a revolving inside part, 
called the rotor, mounted on a shaft and connected to the 
load. The stator has a cylindrical core of laminated steel 
sheets insulated from each other, in the inner periphery of 


* Abstract of paper read before the Birmingham and District 
Electric Club, 
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which slots are cut and the winding which is connected to 
the supply placed. The rotor has а core similar to that 
of a direct-current armature, and has a winding in semi- 
enclosed slots which is usually either permanently short- 
circuited upon itself or connected to slip-rings mounted on 
the rotor shaft for the purpose of inserting outside resist- 
ances in series with it at starting, which are gradually cut 
out as the rotor comes up to full speed, the object being to 
enable the motor to start with а good starting torque and 
low starting current. The effect of supplying a polyphase 
current to the stator winding is to produce a series of 
north and south poles of magnetic flux sweeping round 
the rotor at a constant speed called the synchronous speed. 
The speed varies directly as the frequency of the supply 
and inversely as the number of poles in the motor, accord- 
ing to the formula 


120 periods 


poles 


The effect on the rotor is the same as if a set of direct- 
current field magnets were rotating round it. It is easv 
to imagine that a rotor with a short-circuited winding will 
tend to revolve along with the rotating field due to the 
currents induced by the same. If there were no losses, it 
would revolve at the synchronous speed, and any load 
applied would cause the rotor to slip behind the rotating 
field. This would cause an E.M.F. to be produced in the 
windings which would drive sufficient current through 
them to produce the torque necessary for the load. The 
current induced in the rotor is balanced by a corresponding 
current in the stator windings in such a way that the stator 
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and rotor ampere-turns are nearly equal, and oppose each 
other just as would be the case in the primary of a trans- 
former when the secondary is loaded. If the load be 
increased beyond a certain amount the torque exerted 
by the motor will actually decrease, and the rotor will 
come to a standstill, for the opposing ampere-turns of the 
rotor will become so large that a great portion of the 
magnetic flux will leak along the air-gap from pole to pole 
instead of passing through the rotor. This automatie 
indication of a heavy overload constitutes a distinct advan- 
tage of a polyphase motor over a direct-current one, for 
the current under these conditions will not be sufficient to 
burn the motor out unless left on for some time. 

The characteristics of the motor are most easily studied by 
the Heyland ог circle diagram, which I will describe for the 
ideal case in which the motor has no losses. The induction 
motor is really a special case of a transformer, the stator 
winding being the primary and rotor winding the secondary, 
the diflerence being that the motor has an аіг-рар in the 
iron circuit for the purpose of allowing motion of the 
secondary, causing it to have a comparatively large 
magaetising current or current at no load. In order to 
reduce the length of the air-gap the windings have to be 
placed in slots, thus shrouding them in iron and very much 
reducing the resistance of the paths of leakage flux or flux 
which does not interlink both primary and secondary 
windings. If OE (Fig. 1) represents the E.M F. applied 
per phase, the stator flux, N will be in quadrature with 
O E aud equal to OM. OM will also represent the stator 
magnetising ampere-turns at no load required to drive the 
flux through the air-gap aud iron circuit. It will remain 
constant and equal to the vector difference of the stator 
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aud rotor ampere-turns, О C and C M, respectively. ОМ, 
O C, and CM will, therefore, represent to certain scales 
the magnetising, stator, and rotor currents respectively. If 
the rotor were held stationary and had no resistance in its 
windings, the only limitations to the stator current would 
he the inductance of the stator and rotor windings—the 
Hux, in fact, would be entirely leakage and no working 
Hux would pass through the rotor. The primary current 
under such conditions has to supply the necessary ampere- 
turns todrive the whole stator flux through the leakage paths, 
and may be represented by O B at right angles to O E (being 
wattless). M B will then represent the rotor current. If 
the rotor be still held stationary and resistance inserted in 
series with its windings, which is gradually increased, the 
stator and rotor currents will trace out the circle B C M. 
When the resistance is infinite, there can be no rotor 
current, and the stator current will be О M. Notice that 
there is a point, C, at which the stator current and E.M.F. 
are most nearly in phase with each other. The height, 
A C, is the wattful component of both stator and rotor 
currents, and О E x А C x constant is the input into the 
stator. As the efficiency has been assumed to be 100 per 
cent, О E x А C x constant also represents the rotor 
output, so that А C can to a suitable scale represent the 
stator input or rotor output since © E is constant. The 
torque upon the rotor is proportional to the input divided 
by the speed of the rotating field, which is constant, so that 
the torque is proportional to the input, А C. А C, then, to 
suitable scales, represents the input or output of the motor, 
and also the torque or twisting moment it exerts. If the 
torque of the motor is kept constant and equal to Кү, A C 
and the resistance in the rotor be gradually cut out, the 
motor will start to revolve and give out mechanical 
energy as well as electrical, the sum of the two remain- 
ing constant and equal to K, A C (K, and K, being con- 
stants). The mechanical output will increase in proportion 
to the speed and the electrical output decrease in the same 
proportion, whilst the diagram will not alter in any way. 
This is exactly what occurs when a slip-ring motor is 
started up. The point C is where well-designed motors 
would work at full load, so that a slip-ring motor can start 
with full-load current and give very nearly full-load torque. 
The losses in the motor would, of course, prevent full-load 
torque being obtained. By adjusting the resistance any 
starting torque up to the maximum P T can be obtained 
without much rush of current. 

With squirrel-cage motors, on the other hand, in which 
the resistance caunot be changed and is necessarily low, 
being the resistance of the windings only, the starting 
point at the full voltage, O E, would approach D, and C, 
is atypical point for such. It is quite possible, as you see, 
to obtain full-load torque, or even more, but the current 
will be from four to six times the normal full load, and 
will also be very much out of phase. If the motor were 
small aud on a circuit supplying power only, thers would be 
no objection to starting ithy simply switching on the current. 
А good torque would be obtained without the use of slip- 
rings and starting gear. With large motors and those worked 
on circuits supplying lights it is necessary to reduce this 
rush of current by means of atransformer at starting, whereby 
the voltage at the motor terminals is reduced, and, there- 
fore, the current. The torque will be reduced in the same 
proportion as the current taken from the line (neglecting 
transformer losses) so that if we reduced the current to 
that taken at full load the torque would probably be only 
one-fifth of full load torque, making it essential that such 
motors should start lightly loaded. There is another point 
about induction motors which the circle diagram shows 
indirectly, and that is the advantages of high speeds and 
low frequencies. Evidently we could improve the power 
factor and overload capacity by increasing the sizo of tho 
circle М C B, whilst keeping O M the same. O M will 
remain the same if we keep the resistance of the path of 
useful flux the same — i. e., air-gap the same length and gap 
density the same — and O B could be increased by increasing 
the resistance of the path of leakage flux, for O B is 
supplying the ampere-turns to drive the leakage flux along 
the air-gap. The obvious way of doing this is to increase 
the pole-pitch by having as few poles as possible, and 
since 
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for the smallest number of poles the periodicity should be 
low and revolutions high. It is not usual, however, to go 
below four poles, as it entails deviation from standard con- 
struction. With respect to speeds, therefore, the induction 
contrasts with the direct-current motor, in which high 
speeds introduce commutation difficulties and make the 
machine expensive for its output. 

There are three principal methoda of winding adopted 
for the stator: («) winding in open slots, the coils being 
formed beforehand and placed in the slots; (b) winding in 
semi-open slots, the coils being formed beforehand and the 
conductors dropped into the slot one by one through the 
opening ; (r) winding in enclosed slots or semi-enclosed 
slots, the wire being pushed through by hand. "The open- 
slot winding has the advantage of ease of repair, for а 
faulty coil can be very easily removed. The leakage path 
is more through air than with enclosed slots, and, therefore, 
the resistance being greater less leakage occurs and better 
power factors are obtainable. The exposed iron at the air- 
gap is, however, comparatively small, so that to keep down 
the air-gap density and the magnetising current, O M, a 
wide tooth is necessary, and in order to get the required 
amount of copper in the slots a larger machine for the same 
output is required than one with enclosed slots. This 
reduces the efficiency, for the windings must be longer 
and have greater resistance, anıl more iron is employed. 
One bas to choose between an expensive motor with ease 
of repair and excellent power factor and a cheap one with 
good efficiency. "The latter is preferred ; consequently the 
open-slot machine is becoming obsolete in this country. 
The dropped-in winding in semi-open slots has the advan- 
tage of the open-slot type in being easy to repair, but is 
only süitable for small machines or larger ones working 
with high tension, for with low-voltage machines with 
large currents it would necessitate а lot of turns in parallel 
in order to allow the wires to pass through the opening, 
and this inereases the labour and decreases the space factor 
in the slot. ‘lhe winding of the rotor is almost invariably 
placed in enclosed or semi-enelosed slots, as the rotor is not 
very apt to break down, and is more get-at-able if it does. 
Wound rotors are always three-phase with three slip-rings 
when of the slipring type. In small sizes the winding is 
generally of the pushed-through type, the end connections 
being tied down to a ring to prevent them bending out- 
wards by centrifugal force and fouling the stator windings. 
In large sizes, in which the current becomes heavy, bar 
winding is used usually with butterfly end connectors. 

Squirrel-cage rotors vary much with different manufac- 
turers, the variation being chiefly the method of short- 
circuiting the bars at the ends. The slot is first of all 
insulated by inserting a tube of presspahn and bare copper 
bars pushed through, connected together at the ends by 
rings of copper or brass. Some sweat the bars into recesses 
cut in the rings, but this method, though cheap, is not to 
be recommended, for should the motor become overloaded 
and stop, the current might easily generate enough heat in 
the rotor to melt the solder. The ring would be very apt 
to fly off when the rotor was restarted and ruin the 
stator winding. Messrs Bruce Peebles and Co. braze the 
bars upon the outside surface of the rings. The novel 
method of casting the copper rings on to the bars when in 
place is adopted by Messrs. Mavor and Coulson, of Glasgow. 
Other makers, including the Electric Construction Company, 
bolt or screw the bars on to the end rings, making a firm 
job and allowing the replacement of a bar or ring if neces- 
sary. The slip-ring gear consists of carbon brushes bearing 
upon copper or brass rings, and there may bea plug provided 
which simultaneously short-circuits the rings and lifts the 
brushes, relieving the motor of brush friction and С! R losses. 
If the rotors are designed for smallcurrent and comparatively 
high voltage at starting the brush С? R losses are negligibly 
small, and it pays to dispense with the plug and leave the 
brushes on permanently for the brush friction, and wear of 
the rings are very small when carbon brushes are used. 
It has become generally standard to fix the slip-rings on 
the shaft outside the bearings, although it entails a hollow 
shaft for the purpose of bringing out tho connections from 
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the windings. This is partly because it saves having a long 
end casting and partly because they can be easily totally 
enclosed without enclosing the motor—a very special 
advantage in colliery work. 

The method of starting squirrel-cage motors is usually 
to run them up to full speed on light load—for instance, 
on à loose pulley—and with reduced voltage, and then to 
switch them direct on to the mains and apply the load. 
Fig. 2 shows the starting arrangement for a three-phase 
motor used by Messrs. the Electric Construction Company. 
Two single-phase auto-transformers, A and B, are used, each 
consisting of a single coil placed across the phase with tap- 
pings at about one-third to one-half the full voltage, one of 
which is connected to the switch. In order to start the 
motor the switch is placed on the contacts marked Start, 
and thrown over to those marked “Running” when the motor 
is up tofull speed. Another method of starting three-phase 
motors is to connect the windings in star at starting and in 
delta for running. By connecting the phases in star fashion 
the voltage across each phase becomes reduced in the ratio of 


7. times the voltage across the lines, and the current is 
N à 

reduced as the square of the ratio, the effect being the sam 

as that of an-auto-transformer of the above ratio of voltage. 
This method saves the expense of an auto-transformer, but 
has the disadvantage that only one ratio is obtainable, 
which may not be the most suitable, and it necessitates 
running the motors delta connected, whereby circulating 
currents are apt to arise in windings if the phases are not 
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balanced. Two-phase motors can be started in a somewhat 
similar manner if the windings of each phase consist of 
two coils, which may be placed in series at starting and in 
parallel for running. In this case the ratio is, of course, 
one-half. The usual type of starting arrangement for slip- 
ring motors is shown in Fig. 3. e arms of the switch 
are connected electrically, and form a neutral point for the 
resistances connected star fashion. The resistances are cut 
out by moving the switch arms round, after which the 
plug may be inserted to short-circuit the slip-rings and 
raise the brushes if one is provided. 

Many methods of starting against large torque without 
a heavy rush of current and without slip-rings have been 
suggested. For instance, the starting resistance has been 

laced inside the rotor and controlled by а lever, or use 
bas been made of centrifugal force as the rotor gains speed 
to automatically eut the resistance out. When the motor 
is controlled from а long distance, some such automatic 
method is essential. In another method the rotor may 
have a high-resistance squirrel-cage winding and a low- 
resistance main three-phase winding with its ends connected 
to contacts of a short-circuiting plug switch, which is 
inserted when the motor has been speeded up by the 
squirrel-cage winding. The Electric Construction Company 
obtain the same result in their patent motor, but without 
interfering with the rotor winding, which consists of a 
high-resistance squirrel -cage winding and a three-phase 
winding (with the same number of poles as the stator) 
-short-circuited upon itself. The stator has each phase 
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winding split into two equal halves. At starting one 
of these halves in each phase is reversed, and соп- 
nected in series with the other half. If we consider 
an eight-pole three-phase motor, the whole effect is to 
produce a series of N.S.N.S.S.N.S.N. poles rotatin 
round the rotor. The high-resistance squirrel-cage wind- 
ing being non-polar will be acted upon, but the main 
three-phase winding will be neutralised, and no current will 
flow in it until the stator winding is made normal and 
the poles are in the order N.S.N.S.N.S.N.S. The motor 
possesses all the advantages of squirrel-cage macbines in 
having no slip-rings, plugs, or other arrangements con- 
8 with the rotor, and is admirably suited for colliery 
work, as there is nothing to cause a spark and ignite 
inflammable gases. It can also be controlled from a 
distance. The starting switch for the smaller sizes is of 
the simple throw-over type, а few more switch contacts 
and a little more cabling between the switch and motor 
being necessary than with squirrel-cage machines. As no 
auto-transformer or resistance is used, the cost of this 
type of machine is not much more than squirrel-cage, 
and is less than the slip-ring type. With larger machines 
it is sometimes desirable to use auto-transformer starters 
with a controller type of switch, the first step supply- 
ing а reduced voltage to the stator windings in the 
starting position, the second step putting full voltage 
on the windings still in the starting position, the third 
step applying reduced voltage to the windings in the 
running position, and the fourth step cutting out the trans- 
former and connecting the motor to the full voltage. 
The auto-transformer will be considerably smaller than 
one for а squirrel-cage motor, for the reduction of voltage 
is small. 


‘Mains 


Start 


` 
Running 


| Stator 
Winding 
3-Phase in Star 


Fic. 4. 


Induction motors may have their speed regulated by 
varying the resistance in the rotor windings, slip-rings 
being necessary. This method corresponds to putting 
resistance in series with the armature of a direct-current 
motor, and is as wasteful. You will understand its action 
from what has been said on the starting of slip-ring motors. 
Squirrel-cage motors can have their speed regulated, but 
in an inefficient manner, by varying the voltage supplied 
to the stator by means of auto-transformer. If the 
voltage supplied to the motor be reduced the strength of 
the rotating field will be reduced, and in order that the 
rotor should give the required torque for the load more 
current must flow through ite circuits. For this a greater 
E M.F. is required, and the rotor automatically obtains this 
by slipping more behind the speed of the rotating field. The 
circuits of the rotor windings have to be of fairly high 
resistance in order to obtain the torque at the lower speeds, 
and a large amount of the power is wasted in the rotor 
itself, so that it would get very hot if run continuously. 
It is а method only adopted for crane work where efficiency, 
even at full speed, is not of great importance and simplicity 
of wiring is most desirable, as well as small attention. Хо 
method of speed regulation of the induction motor corre- 
sponds to the direct-current method of varying the field, 
which is quite efficient with moderate ranges of speed, but 
efficient speeds other than the full speed can be obtained 
by changing the poles of the stator winding. This is not a 
flexible method, for two speeds are as much as are practic- 
able, and these are generally very different. 
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For railway work with polyphase current a method of 
speed regulation is used analogous to the series-parallel 
method in direct current. Two similar motors are used 
and normally run in parallel at full speed. To obtain an 
efficient running point at half speed, using half the power 
and giving the same driving effort, or nearly so, the rotor 
windings of one are connected to the stator of the other. 
The first motor running at half speed will then supply half 
its power mechanically to the driving wheels and the other 
half electrically to the second motor at half the frequency 
of the supply. The second will also run at half speed, 
since the frequency is half, and supply all its power 
mechanically to the driving wheels. The input to the 
combination is that of one motor and the torque nearly 
that of two. It does not reach that of two on account of 
the second motor acting as inductive load to the secondary 
of the first, whereby the power factor of the first is reduced 
and fullload torque is not exerted by it. Means have 
been suggested for combining the above actions in one 
motor with two windings having different number of poles 
in both stator and rotor. The rotor has slip-rings, whereby 
one of its windings is connected to the corresponding one 
in the stator. А method of doing this, using one winding 
in the stator suitable for two different number of poles, 
was recently described in the Alectrician for April 26. The 
claims are that the С? R losses are much reduced and also 
the magnetic leakage. No doubt one winding has an 
advantage over two in these respects, but it is not made 
clear that the power factor will be any better than with 
two motors. It also seems probable the same phenomenon 
will occur as with motors designed to change poles with 
one winding—namely, that the flux wave under one con- 
dition at least will be very irregular and varying as it 
moves along, causing a considerable reduction of the 
starting torque. 


FORTHCOMING EVENTS. 


FiipAY, May 24. 

Royal Institution. —At 9 p. ni., Recent Contributions to Electric 
Wave Telegraphy," by Prof. J. A. Fleming. 

North-East Coast Institution of Engineers and Shipbuilders.— 
At 7.30 p.m., at Literary and Philosophical Society, Newcastle- 
on-Tyne, Some 8 on the Magnetic Character of 
Vessels," hy Captain W. Bartling. 

Physical Society.—At 5 p.m., at Physics Laboratory, Royal College 

of Science, South Kensington, Measurement of Mutual Induct- 

ance by the aid ofa Vibration Galvanometer,” by Mr. A. Campbell ; 

Note on the Rate of Decay or Active Deposit from Radium," by 

Mr. W. Wilson and Mr. W. Mahower; exhibition of apparatus 

for relay working and long submariue telegraph cables, by Mr. 

T. G. Brown. 

Institution of Electrical Engineers.—At 5 p.m., annual general 
meeting at 92, Victoria-street, Westminster. 

Monpay, May 27. 

King’s College.— Annual dinner at Hotel Cecil. 

‚ TUESDAY, May 28. 

Faraday Society.— At 7.50 p.m., annual general meeting; at 8.15 
p-m., ‘Contributions to the Chemistry of Gold," by Mr. F. H. 
Campbell ; “ Reduction of Oxides, Sulphides, etc., by means of 
Metallic Calcium," by Dr. F. Mollwo Perkin ; Dr. T. M. Lowry 
will exhibit thermostatic apparatus. 

Society of Arts. —At 8 p.m., at 10, Adelphi-terrace, W. C., Sheffield 
Plate and. Electro-plate," by Mr. Sherard Cowper-Coles. 


APPOINTMENTS VACANT. 


Chief Electrical Engineer, City of Auckland, New Zealand. 
Applicatious to the Town Clerk by July 18. Sce advertisement. 

Draughtsman wanted by an old.established firm of high reputa- 
tion. Apply, Box No. G 27, оћсе of this paper. See advertisement 
in last issue. 

Electrician wanted by a tirm of mechanical engineers taking up 
the branch in the East of Scotland. Wages, £2 per week. Apply, 
Box K S, онсе of this paper. See advertisement in last issue. 

Electrician as switchboard attendant, and a Fitter, че 
Hall Asylum, Bromsgrove, Worcestershire. Wages 508. per week 
each. Applications to the Medical Superintendent by May 27. 

Shift Engineer and Boiler-House Foreman, city of Birming- 
lism electric supply department. Respective salaries, £150, rising to 
£250 per annum, and £2. 5s., rising to £3. 5s. per weck. Applica- 
tions by May 28. Sce advertisement in last issue. 


TELEPHONIC TRANSMISSION MEASUREMENTS.* 


BY B. S. COHEN, ASSOCIATE MEMBER, AND С. M. SHEPHERD. 
(Concluded from page. 694.) 


BETWEEN. SENT AND ReEcEIVED WAVES 
SHORT CABLE LINES. 

On short cable lines, and provided that some amount of 
terminal impedance exists at both ends of the line, the relation- 
ship between the sent and received currents is somewhat 
peculiar. Fig. 10 shows the wave at the beginning and end of 
a line equivalent to 2:2 miles of 20lb. cable, and in this case the 
receiving end wave is of considerably greater amplitude than 
the wave at the transmitting end. The wave in this case was 
produced by whistling into the transmitter. The effect is con- 
sidered further on in connection with telephone current 
measurements. 
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Effects Produced by Opening and Closing Beceicing Ends of the 
Line.—Fig. 114 shows the effect on the transmitted wave when 
opening and closing the receiving end of a line consisting of 
two miles of 201b. cable. With this short line the cable current 
passing from the А to the B wires, by virtue of their mutual 
capacity, is smaller than the total current flowing when the far 
end is closed. The variation in wave-form is also very notice- 
able. When, however, the line is 7:5 miles of the same cable 
the current is actually greater when the far end is open than 
when it is closed (see Fig. 118). Lastly, when the line gets 
beyond a certain length the effect on the amplitude at the trans- 
mitting end by opening and closing the receiving end is 
negligible. Fig. llc shows the effect with 20 miles of 20lb. 
cable. These phenomena, which are dealt with further in 
another part of this paper, are due to the action of the terminal 
impedance, and may prove of considerable importance to the 
telephone engineer, as they can be varied to a great extent by 
varying the impedances of the terminal apparatus. With long 
lines the tendency is for the impedance at the sending end to 
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become a constant quantity, not. varying appreciably with the 

length, and the reaction of the terminal apparatus becomes 

evident only to a very small degree at the sending end. 
CURRENT MEASURERS AND MEASUREMENTS. 

Two forms of apparatus have been used, the barretter and 
the theruio-galvanometer. The barretter, otherwise termed 
the bolometer, is a device for measuring small alternating 
or fluctuating currents. It consists of a conducting wire or 
filament, which has a high temperature coeflicient and a small 
mass, so that small currents will appreciably raise the tempera- 
ture, and thus alter the resistance. The barretter has been 
employed by Prof. V. Boys in constructing the radio micro- 
meter, by Fessenden, by Lieutenant Tissot for wireless tele- 
graph measurements (see Journal of Institution of Electrical 
Engineers, April, 1906), and, lastly, by Prof. Kennelly (see 
Transactions of International Electric Congress, St. Louis, 
1904). Prof. Kennelly used barretters made of very fine 
platinum wires. Owing to the extreme delicacy of these 
wires, Dr. Hayes, of the American Telegraph and Tele- 
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phone Company, carried out investigations to discover 
a barretter more suitable for work outside the laboratory. 
He found that small low-voltage telephone switchboard 
lamps gave satisfactory results, and this has been con- 
lirmed by experiments carried out by us. The best lamp we 
have found for this purpose is а special pattern 24-volt curl 
filament lamp for telephone switchboard use. The curve 
(Fig. 12) shows the relationship between the current and the 
resistance using this lamp. Following the usual law, the greatest 
resistance variation with these carbon filaments oecurs when 
using small currents. Experiments have been tried to increase 
the sensibility of the filaments by over-running the lamp for 
some hours, and thus reducing the mass; but although great 
sensibilities have been obtained, it was found impossible to make 
4 number of barretters exactly similar to another. The 
filaments always reduce at their weakest point, and, in con- 
sequence, although two filaments could be obtained having. the 
same sensibility, the time of response to a change of current 


Milliamperes. 
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varied, and with the null method of working barretters 
described further on this gave rise to trouble. 


Молл, METHOD or WORKING. 


The following arrangement of barretters (Fig. 15) has been 
adopted after considerable experiment: This arrangement 
enables measurements of apparatus and line impedance, 
capacity, etc., to be carried out, the result being obtained in 
actual ohin values and with very little more trouble than that 
involved in taking an ordinary resistance measurement with 
direct current. he figure shows a source of alternating 
current such as a sine-wave alternator connected to two branch 
circuits, in one of which a variable resistance box, A, is inserted. 
The other arm has the apparatus or line to be measured inserted 
at B. The barretters are connected through adjustable resist- 


ances and batteries to the galvanometer, which can be of any. 


pattern. The shunt, which for general work can be varied from 
10 to about 500 ohms, helps to eliminate errors due to the 
impedance of the barretter circuits. The barretters are first 
balanced in resistance by the adjustable resistances until the 
galvanometer indicates no deflection. "The alternating current 
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is then applied, the circuit being through the condensers and 
round the barreters. This current is stopped from passing from 
one branch into the other, rid the galvanometer, by the four 
choking coils. When the resistance box in À is adjusted so that 
no deflection is indicated on the galvanometer, then the resist- 
ance unplugged in A, after making allowance for the impedance 
of the shunted barretter circuits, represents the impedance of B, 
and if the two barretters are not exactly similar, a second 
reading can be taken with А and B reversed and the mean 
taken. Variations in barretter resistance caused by tempera- 
ture changes have no effect on this arrangement, as the 
barretters are fixed close together and compensate each other. 


CORRECTIONS TO BE APPLIED WHEN MEASURING EFFECTIVE 
Resistance INDUCTANCE, orn CAPACITY, BY THE BARRETTER. 

Inductance.—Let R be the balancing resistance unplugged 
from the box, and + the total resistance of barretter and shunt, 
and Ky the effective resistance of the apparatus measured 
(includes true resistance and iron losses). Then 
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| I'- R?-2 r (R- By), 

rovided that the impedance of circuit on galvanometer side of 

arretter is high enough to be negligible, and that both circuits 
are fed with the same voltage. From the equation it is evident 
(1) if r is small enough, R is the true impedance (in no other 
case is this so); (2) in some cases R, will be small compared 
with the reactance, and then I? = RZ T2 1R; (5) by varying r 
and taking (two) readings it is possible to eliminate I and obtain 
R,. Thence the impedance and inductance can be obtained. 
By taking x гу , then 

R, R. ~R?P+2 7, (x R Ry) 
2 r,(r—1) 


Condenser Meausurement.—In this case the same formula will 
hold, R, being the effective insulation of the condenser. It 
includes dielectric losses. As a rule these are negligible, and 


we get 
1\2 
r= (=) =R?+2r R. 
cp 


Dejflectional Use. —In this method only one barretter is actually 
used, the other being merely left in the circuit to balance the 
one used, both for atmospheric temperature variations and for 
resistance. One of the barretters is inserted in the circuit in 
which the value of the current strength is required, and the 
change in its resistance due to this current causes the galvano- 
meter to deflect. The instrument then becomes practically a 
hot-wire ammeter. It has this disadvantage—that it is some- 
what difficult to calibrate. The simplest method of calibrating 
is to pass an alternating current through the barretter in series 
with a known variable resistance, and measuring the potential 
difference across the latter with an electrostatic voltmeter. 
Fig. 14 shows such a calibration curve. It will be seen that 
60 micro-amperes correspond with 10 divisions detlection (about 
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mi 
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5ппи.). This is about the minimum measurable. The sensibility 
of the barreters used in relation to telephone currents is such 
that fairly small non-inductive shunts can be used to eliminate 
the effect of the barretter impedance. When testing telephone 
lines, ordinary telephone repeating coils, etc., can be inserted 
in order to give the ordinary terminal conditions met with in 
practice. 
THERMO-GALY ANOMETER, 

Duddell's thermo-galvanometer has been used for current 
measurements. It has many advantages, and for detlectional 
methods is probably unrivalled if the source of power 1s 
absolutely steady, but it cannot be satisfactorily employed with 
transmitters in circuit owing to their variability, even although 
the sound impressed is quite steady. The barretter is some- 
what better for this purpose, as the mass of the filaments 
employed is greater than that of the heaters used in the thermo- 
galvanometer of the ваше relative sensibility, and consequently 
the time of response to a current variation in the thermo- 
galvanometer is smaller, and the sensibility to momentary 
disturbances thus much greater. This comparison, of course, 
only refers to the actual apparatus employed, and it should be 
quite possible to alter the time of response of the thermo- 
galvanometer, and thus reduce its sensibility to small 
disturbances. Some of the measurements referred to in the 
ensuing pages have been made with the thermo-galvanometer. 

CURRENT MEASUREMENTS, 

The relationship between the currents, C, and Cr, at the 
beginning and end respectively of different lengths of telephone 
line сап be readily measured with two barretters. As men- 
tioned before, the relationship is complicated by the addition of 
terminal impedances at either end of the line. Fig. 15 shows 
this current relation plotted for various lengths of 20lb. con- 
ductor cable equipped with ordinary telephone instruments at 
either end. It will be seen that up to nearly six miles the 
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received current is greater than the sending current. At about 
20 miles the sending end current, which has up to this length 
been mostly increasing, has practically reached a constant 
figure, and is after this very little affected by any further 
increase in the length of line. The necessity for allowing 
for the action of the terminal apparatus is well emphasised by 
these curves. Fig. 16 shows the relationship between the 
current at the sending end of the line when the receiving end is 
open and closed for various lengths of line. The cable line 
used in this case had 201b. conductors, and the line was 
terminated as before at either end by ordinary telephone 
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instruments. It will be noticed that at about 20 miles aud 
upwards the current flowing into the cable is practically 
unaffected by the opening and closing of the receiving end, and 
that this also happens at about two miles. The current used 
for the above tests was at 800 ~, and practically sinusoidal in 
form. 

DETERMINATION OF DawriNa. CONSTANTS ON 201в. CABLE. 


This was done by actuating an ordinary telephone trans- 
mitting circuit by a steady musical note, and then observing the 
ratio of sending and receiving currents on a varying length of 
cable, which could either be shorted at the far end or closed 
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through a known impedance. The appended table shows the 
relation found between the actual Cs / Cr and the hyperbolic 
function cosh (l a), which is the calculated ratio of С» to Cr. 


Miles. a | ~ Cosh (7 a) Error. 
Far end short-jcircuited. 

5 1:065 792 1:0287 — 5:5 per cent. 
10 1:585 783 1:5740 – 0:8 per cent. 
15 | 2:510 765 2:5100 0:0 per cent. 

Far end | closed throu gh impedance 22 ohms 0°15 henry. 
10 | 1:302 1:2400* - 4:8 per cent. 


* This figure is the ratio of receiving end to sending end impedance. 


Considering the irregularity in wave-form of a microphone 
produced current, the agreement between theory and practice 
is very fair. The telephone currents actually used were of the 
order of those commonly observed on standard common battery 
junction circuits. By roughly balancing up a treble C singing 
note sung into a transmitter against a sinusoidal alternating 
current of similar frequency placed direct on the junction at 
the transmitting end, and then measuring the latter current on 
the thermo-galvanometer, a general idea of the magnitude of 
the talking current is obtained. At the sending end of the line 
and at the junction side of the repeating coil a current of. about 


188 
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five miero-amperes and a potential difference of about 3:5 volts 
was observed. In the receiving instrument secondary about 
2:0 m.a. with 10 miles, 0°53 m.a. with 50 miles, and 0:24 m.a. 
with 40 miles of 20lb. cable were measured. There were local 
subscribers’ loops of 150 ohins resistance in connection with the 
above circuit. 

SINUSOIDAL CURRENT PRODUCERS, 

Considerable difticulty has been experienced in obtaining a 
steady sinusoidal current of the frequencies required for tele- 
phone measurements. Arrangements depending on the reaction 
of transmitters and receivers have been tried, but without 
satisfactory results, as the waves are not by any means 
sinusvidal, and it is impossible to obtain the requisite steadi- 
ness. At present there appears to be no machine of а reason- 
ably small size on the markets for which the makers will give а 
sutticiently definite guarantee at the frequencies required. 
As an example of the ditliculty experienced, Fig. 17a is an 
oscillogram taken with such a inachine of the wave-form on a 
non-inductive load. The suppliers were under the impression 
that this machine would give a closely sinusoidal wave-form. 
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The machine used at present is a small inductor alternator, 
having an armature built up of ordinary slotted stamping, and 
gives a frequency of 800 ~ at 900 r.p.m. The output is small, 
but the wave is a very fair one, considering that no special 
shaping of the teeth was attempted. Fig. 178 is an oscillogriun 
from this machine. 

Wave FILTER. 

In order to purify the wave-form for very precise measure- 
ments the peculiar property of the periodic loaded line already 
referred to and mentioned by G. A. Campbell їп his paper 
on loaded lines has been utilised. By building up an artificial 
line, consisting of four or five sections, each associated with 
a condenser, inductance and resistance coils, it is found 
possible to practically abolish all upper harmonics and to 
leave the fundamental frequency desired. A wave filter of 
this description requires no tuning, and is safe over a con- 
siderable range of frequency, but naturally introduces a certain 
amount of loss. 

PowER MEASUREMENTS. 

The measurement of the energy absorbed by telephonic appa- 
ratus under working conditions presents considerable difficulty. 
The amount of energy is frequently exceedingly small, perhaps 
a few micro-watts only, and is always a very variable quantity. 
At the date of writing this paper we are unaware of any instru- 
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ment directly indicating small fractions of a watt which could 
be included in the receiver circuit of a telephone without 
radically changing the circuit conditions. An ironless two-coil 
wattmeter of the requisite sensibility offers a series impedance 
of many thousand ohms, and is, of course, quite inadmissible on 
that account. A thermal method seems to be the only alterna- 
tive, and the hot-wire voltmeter method, due, we believe, to 
Mr. M. B. Field, was employed with some success. The 
connections of this arrangement are shown in Fig. 18. The 
instrument used to indicate the vector sum and difference 
of potential was a Duddell thermo-galvanometer, operating 
with a 100-ohm heater. As only one such instrument 
happened to be available, it was necessary to employ a 
reversing switch to change the sense of the potential difference 
component. Switching arrangements were also provided to 
permit of current and potential difference measurements to be 
made independently, and to calibrate the galvanometer when 
required, by continuous current. Some dithculty was expe- 
rienced in finding a suitable transformer for this work, 
presumably on account of complications occasioned by iron 
losses at the moderately high frequencies used to imitate speech 
currents, and also by variations of transformation ratio. An 
air-core transformer would probably have been а cumbrous and 
costly piece of apparatus, for it had to be borne in mind that, 
as the secondary winding was across the telephone circuit, a 
high inductance was imperative. A toroidal coil having a core 
composed of iron wire of about No. 40 S. W. G. was finally 
adopted. The dimensions of this core were approximately 
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lljem. external diameter, sectional area 7 square centimetres, 
depth 5cm. The two windings had about 2, 000 turns and 
100 turns respectively, and the ratio of transformation experi- 
mentally determined ranged from 96:5 to 19:3, according to the 
number of secondary turns employed. A series of 9 
tests was made with the above described combination, using 
artificial loads made up of known non-inductive resistances, 
capacities, and inductances ; and the results, though not of a 
very high order of accuracy, were yet encouraging when the 
difficulties were considered. The thermo-galvanometer, as 
mentioned previously, when worked up to its greatest 
sensibility, was found to be extremely sensible to outside 
disturbances of various kinds, and much trouble was expe- 
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rienced from leakage and capacity currents in the test circuits. 
When the frequency is even no higher than 800 ~ the term 
* non-inductive," as usually applied to resistances, requires 
qualification ; and, unless care be taken, very erroneous conclu- 
sions may be arrived at. Some results using this apparatus are 
appended : 


Actual Appa- Power 7 Effec-— 


Apparatus tested. Current . rent tive. | ~ 
watts. tts, factor. I, 
C. B. receiver . . 0.00095 0 00858 0:01435 | 0-600 00425 165 825 
120- ohm receiver ...... 0011600 02270 002950 0:760 10-0280 165 825 
.120-ohm receiver and | 
induction coil......... 0:00220 0:00159' 0:00247 | 0:562 0 0650 227 825 


C. B. repeater, 
25C., with 150-ohm 
subscribers’ line IRSE 0:00218 | 0:685 00590 320800 


| 


Test of sending end impedance of 30 miles of 20lb. paper 
telephone cable, far end open : 


Current. Watts. Power factor. Phase angle. Impedance. ~ 
0:00658 ... 0:0163 0:71 449 48' ... 552 ohms ... 810 


This is in good agreement with the theoretical estimate of the 
impedance of this class of cable—viz., 550 ohms and phase 
angle 45deg. АП the above described tests were made with 
current supplied by the small inductor alternator previously 
referred to using its natural wave-form. In these days of the 
sovereignty of the two-coil wattmeter one scarcely cares to 
mention the three-voltmeter method, but as a matter of fact 
this method was found very convenient for certain measure- 
ments of the efficiency of induction and repeating coils. The 
instrument used was an Ayrton-Mather electrostatic voltmeter 
having а readable range of about 1 to 10 volts. By switching 
over quickly into the requisite positions on the circuit quite 
consistent readings could be obtained. An excellent point in 
favour of this voltmeter in connection with telephonic measure- 
ments is its negligible working current. It is a little discon- 
certing to find that the efficiency of conversion between the 
primary and secondary circuits of a telephone is of the order of 
1 per cent., though when used as an ordinary transformer, at 
about 800 ~ passing a current of a few milliamperes, the 
efficiency of the best type of induction coil is quite high - viz., 
about 72 per cent. "The low efticiency in the former case is, of 
course, due to the large constant component of the current in 
the primary. A slightly higher efficiency was found for a coil 
of the toroidal pattern, but, unfortunately, improvements in the 


direction of a closed magnetic circuit have not so far proved 
feasible for induction coils. 

We have also applied the three-voltmeter test to the deter- 
mination of cable constants at working frequencies. 
method seems to have been used to some extent by Dr. Breisig, 
of the German Telegraphs, who, however, employed apparatus 
of а special kind to measure the pue of the entering current. 
In the experiments made in the National Telephone Company's 
laboratory the cable line to be tested was connected to the 
high - frequency generator through non -inductive resistances 
inserted in either leg, and the watts, current, and voltage 
observed when (1) the distant end was open, and (2) when same 
was short-circuited. From these two sets of correlated readings 
the impedances at the sending end are specified completely as 
vectors, and thence the four constants, R, L, S, and C, may be 
deduced. As experiments in this direction are at present only 
in their initia] stages we are unable to say much about them. 
Cables of the ordinary telephone types are notable chiefly for 
their high copper resistance, very small inductance, and high 
insulation ; consequently the evaluation of the inductance and 
leakage constants depends on the possibility of very accurate 
phase measurements correct to a few minutes. This is a matter 
of considerable difficulty, and the examples given below must be 
regarded as trial endeavours : 


—— Impedance. ——— 

End open. | End S. C. R. © 
10m. 20lb. 

standard 495 — 54° 20˙%557 – 29? 180824000540 712 x 10 000145750 
10m. 20lb. | 

artificial|498 – 51° 28'|644 - 36° ©'|94-0[0°0624 — |0°00020750 


Line. 


nll Bed s 


Currents used were from six to ten m.a. with potential 
differences of two or three volts. The figures for resistance and 
capacity differ very slightly from what would be obtained by 
direct-current measurements. The constants L and S in the 
case of the 20lb. cable are possibly doubtful, owing to the 
phase-measuring difficulty referred to, but there is good reason 
to believe that there is a very considerable reduction in the 
effective insulation of paper cables at telephonic frequencies. 
It is hoped that further investigation will lead to more precise 
results. 

TELEPHONE LINE EQUIVALENTS EXPERIMENTALLY OBTAINED BY 

Means or Voice Tests. 

The National Telephone Company were, perhaps, the first 
English telephone authorities to obtain any very accurate 
figures for the relative transmission values of various types of 
telephone lines. A series of attenuation constants for all the 
types of lines in use in this country were calculated in July, 
1904, from the now well-known formule, taking into account 
the resistance, capacity, inductance, and average leakage, and 
the results were embodied in a table of equivalents, taking а 
20lb. low-capacity cable as a standard. The results were experi- 
mentally verified in December and January, 1904 and 1905, the 
method for verifying being а simple one. This table of equivalents 
has already been published in Mr. Gavey's presidential address. 
Talk is transmitted over two lines alternately, using the same 
telephone instruments for both lines, one of which is a variable 
standard line and the other the actual line under test. The 
variable standard, which in the laboratory is an actual tele- 
Ж cable ee: of being varied in length from 01 to 

2 miles, and which for portable purposes consists of 
an artificia] cable calibrated against the laboratory standard, 
is adjusted until the talk over both lines as judged by 
the ear is balanced, and the ratio of length of non-standard 
to length of standard gives the equivalent. With practice, 
variations of very small fractions of a mile can be detected. 
An endeavour has been made in this paper to apply to 
telephony the systematic methods of research and investigation 
which have practically developed the heavier branches of 
electrical engineering into exact sciences. The subject is a 
large one, the conditions generally exceedingly complex and 
variable, and the literature dealing with the experimental side 
decidedly scanty. Of mathematical discourses on wave propaga- 
tion in cables, etc., there are plenty, but of a nature which does 
not appeal to the engineer. Prof. Kennelly has so far perhaps 
made the most practical effort to grapple with the theory, and 
all interested in this form of alternating-current transmission 
owe a debt of gratitude to him. 

In conclusion, the writers of this paper would ask the elec- 
trical engineering profession not to regard too severely any 
looseness of expression and nomenclature to be found therein, 
as at the present moment the subject is scarcely more than just 
opening up. They desire also to express their indebtedness 
to the National Telephone Company, and especially Mr. Guill. 
It is their policy in providing at considerable expense the 
necessary apparatus and facilities that has enabled the authors 
to carry on the investigations embodied in this paper. Thanks 
are also due to Messrs, Aldridge, Coote, and Styles, who have 
rendered valuable assistance in many of the investigations, 


COMPANIES’ MEETINGS AND REPORTS. 


WEST AFRICAN TELEGRAPH. 


The ordinary meeting of the West Atrican Telegraph Co. was held 
on the 10th inst., the Marquis of Tweeddale presiding. 

In moving the adoption of the report (Ehctrécal! Engineer, May 10), 
the CHAIRMAN said that the gross income for the vear amounted to 
£66,158. as compared with £65,846 in 1905. The Company's pro- 
portion of the receipts from the South African joint purse showed a 
reduction of about £1,500 compared with the preceding 12 months. 
There was also a slight diminution in the sum received on account of the 
diversion of traffic over the Company's lives, owing to the interruption 
of the cables of other telegraphic companies, On the other hand, the 
Portuguese trathe exhibited a small increase, and the amount received 
for interest on reserve fund investments was nearly £1,000 more. 
Further, in consequence of the continued. improvement in the value 
of Portuguese currency, there had been a profit on exchange of 
£965, as compared with a loss in 1905 of £1,308. The ordinary 
expenses amounted to £15,500, аз against £15,700. — Expen- 
diture in connection with the maintenance of the cables showed 
a very satisfactory reduction of £4,000, the result being that 
the total expenses for 1906 were £4,200 less than in the previous year. 
Owing to its defective condition it was proposed to renew in the 
autumn a not inconsiderable portion of the Sao Thome-Loanda section. 
This renewal would involve a large expenditure, and demonstrated the 
necessity lor the policy which the Board bad always followed of 
strengthening the Caii us by placing substantial sums to the reserve. 
A total dividend for the year of 4 per cent. was recommended. 

Sir J. DEsisoN-PENDER seconded the motion, which was carried, 


— 


EASTERN EXTENSION TELEGRAPH. 


The sixty-seventh half. yearly general meeting of the Eastern Exten- 
sion, Australasia, and China Telegraph Co. was held on the 15th inst., 
Sir John Wolfe Barry presiding. 

In moving the adoption of the report (E/ eri, Engineer, May 10), 
the CHAIRMAN said the gross revenue for the half-year amounted to 
£296,000, as avainst £317,000 for the corresponding period of 1905, 
showing a decrease of £21,000, which was mainly due to the abnormal 
traftic created by the Russo-Japanese war having ceased. The tratlics 
which were not affected by the war continued to show a steady 
improvement, and they ete Dok their own in the keen competition 
that was being carried on between the Government Pacific cable and 
their system for the Australasian traffic. Working expenses had increased 
by £4,000, which was accounted for by the supplemental allowances to 
the stall to meet the rise in exchange in the value of the dollar in the 
Straits Settlements and China. Salaries and allowances were fixed in 
sterling and converted into currency at a rate regulated by the rate 
of exchange of the day. Consequently, when the value of the dollar 
rose from 1s. 9d. in 1904 to 2s. 4d. at the beginning of last year, while 
the purchasing power of the dollar had by no means increased corre- 
spondingly with the rise in exchange, the directors felt bound to give 
suitable relief under such unfavourable circumstances. The net profit 
for the half-year amounted to £138,385, and after adding £88,958 
brought forward, there remained an available balance of £227,000. 
The usual quarterly interim dividends of 2з. 6d. per share had been 
paid during the past year, and it was now proposed to distribute a 
tinal dividend for the year of like amount, making а total dividend of 
о per cent. In addition, a bonus of 4s. per share will be paid, making 
а total distribution ot 7 per cent. for 1906. With a view to further 
improving telegraphic communication with the Far East, a concession 
from the Dutch Government had been obtained for the laying and 
working of a submarine cable between Java and the Cocos Islands. 
The length of cable involved was about 820 nautical miles, and it was 
estimated to cust about £80,000. 

The Marquis or TWEEDDALE seconded the adoption of the report 
and accounts, which was carried unanimously. 


SOUTH STAFFORDSHIRE TRAMWAYS (LESSEE). 


The report of the South Staffordshire Tramways (Lessee) Co. for 
1906 states that the total revenue amounts to £43,741, against 
£39,209 for the preceding year, and the expenditure (including rental 
of lines and other payments to local authorities, repairs and mainten- 
ance of track, and interest on loans aud upon debenture stock) amounts 
to £41,209, compared with £41,454. There is a profit of £2,532, 
from which has to be deducted £920, being the amount of loss 
incurred during 1905, leaving a balance of £1,611. The direetors 
recommend to add to depreciation and reserve fund £1,000 and to 
carry forward £611. The expenditure on capital account during the 

ear has amounted to £33,900, of which £23,450 has been provided 
у the Birmingham and Midland Tramways on loan against security, 
and £9.000 has been advanced hy the South Statlordshire Tramways 
Co. The expenditure has been in respect of the reconstruction of steam 
tramways and old electric tramways, and the purchase from the Wednes- 
bury Corporation of the King's-hill depót for £11,500. "The improve- 
ment in the traffic receipts has, to а large extent, resulted from the 
complete year's working of the reconstructed tramway between the 
Bull Stake, Darlaston, aud the White Horse, Wednesbury. This line 
was only in operation by electric traction for three months in the pre- 
ceding year. A further improvement in the gross traflic receipts may 
be anticipated from the electrification of other steam routes in Tipton 
and Dudley, and a reduction in the cost of permanent way repairs and 
repairs to rolling stock should take place as a result of the reconstruc- 
tion of the old sections of electric tramways. An agreement lias been 
made with the Dudley Corporation whereby the Company has been 
enabled to reconstruct at the cost of the Corporation the tramway 
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from the Tipton boundary to tlie junction with the Birmingham aud 
Midland Tramway Co.'s line from Birmingham to Dudley, and this 
tramway has been in operation since Jan. 19 last. The continuing 
tramway in Tipton from the Dudley boundary to the Bull's Head Inn, 
Tipton, has also been reconstructed, and was opened for traffic on the 
same date. The receipts have so far been satisfactory. The old elec- 
tric tramway from the White Horse Inn, Wednesbury, to the Walsall 
boundary has been reconstructed, and was opened for service on 
March 20 last. An agreement has been made with the Walsall Cor- 
poration, and approved by the Wednesbury Corporation, by which a 
service of through cars is provided from the bridge at Walsall to the 
White Horse Inn, Wednesbury, and from the bridge, Walsall, to 
Darlaston, and by an arrangement with the Wolverhampton District 
Electric Tramways is continued thence to Bilston. Under this agree- 
ment the Walsall Corporation has reconstructed the sections of tram- 
way in Walsall under lease to the Conipany. In reference to the 
Birmingham and Midland Tramways Joint Committee, the directors 
consider that the continuation of the arrangement entered into with 
other companies operating in the district for joint working under one 
management has been justified by results, econon:ies having leen 
ellected during the past year, aud the Company has benetited from the 
exchange of traffic with the allied companies. 


NORTH OF SCOTLAND ELECTRIC LIGHT AND POWER. 


The annual report of the directors of the North of Scotland Electric 
Light and Power Co. for the year ending Dec. 31, 1906, states that 
the result of the year's trading, including a balance brought forward 
of £69 from the previous year, shows a gross profit of £1,922, and 
after allowing £1,654 for interest on debentures and outstanding loans, 
and writing £116 off the suspense account, there remains a balance of 
£151, out of which the directors propose to put £50 to reserve for bad 
and doubtful debts and to carry the balance of £102 forward to next 
year. One thousand two hundred and seventy pounds of debenture 
stock has been allotted during the year. 


ELECTRIC TRACTION OF HONG KONG. 


The report of the Electric Traction Co. of Hong Kong for 1906, to 
be submitted to the meeting on the 29th inst., shows a net profit for 
the year of £6,567. Of this sum the Board have set aside £6,000 in 
respect of depreciation, which will be used for repairs and renewals as 
occasion arises ; the balance of £567 it is proposed to carry forward. 
During the year the weekly traffic receipts have, almost without 
exception, shown considerable increases over the corresponding periods 
of 1905. This progress is still being continued, and the Board con- 
sider that, even with the existing number of cars, the maximum liniit 
of passengers has not yet been reached. In September last a typhoon 
of exceptional severity visited Hong Kong, and, considering the 
widespread destruction of life and property caused thereby, 
the Company was extremely fortunate to escape with but 
slight damage. The Colonial Government assented, in the 
course of the year, to the tramway rights, hitherto held by the 
Hong Kong Tramway Electric Co. (the Ordinance company), in which 
this Company held all the shares, being transferred to this Company. 
In consequence, the Ordinance company has been wound up, and all 
rights, property, etc., are now vested in this Company, subject to the 
charges thereon, constituting the security for the debenture holders. 
Owing to representations that have been made to the Board to obtain 
an oflicial quotation for the debentures, application was recently made 
to the committee of the Stock Exchange. That body, however, before 
granting the application, requires certain alterations in the Company's 
articles of association, То effect this an extraordinary general meeting 
is being called. Я 


LEAMINGTON AND WARWICK ELECTRICAL. 


The report of the Leamington and Warwick Electrical Co. for 1906 
states that the capital expenditure during the year amounted to 
£13,801, of which £11,207 was incurred in connection with the 
electrice tramways reconstruction and equipment, and £2,593 in con- 
nection with the power station and equipment fur the supply of elec- 
tricity. The funds necessary have been advanced by the British 
Electric Traction Co. The amount owing to the British Electric 
Traction Co. at Jan. 1, 1906, was £66,544. "This was reduced by 
the issue to that compauy of 5,174 ordinary shares at par, 
and the debt now stands at £28,035. To discharge this it 
is proposed to make an issue of debentures. The balance of 
£900 4 per ceut. debentures outstanding at the date of the 
last report has been redeemed. The working accounts show credit 
balances of £5,179 from traction and £208 from electric supply, 
and sundry receipts amount to £45. Deducting therefrom the 
administration aud general expenses, amounting to £1,268, payments 
to the superannuation fund £5, and debenture and other interest £114, 
there remains a balance of £4,044, To this has to be added the sum 
of £537 brought forward from the last account, making a total amount 
available for distribution of £4,581, which the directors recommend 
should be applied as follows: to depreciation and reserve account 
(raising it to £4,000) £500, dividend at the rate of 4 per cent. on the 
ordinary shares for the year, leaving to be carried forward £1,258. Tho 
tramways have been satisfactorily operated during the past year. The 
receipts have increased by £2,598 over those of the preceding year, 
while the power and running expenses are £125 less. Payment 
to local authorities and cost of repairs have increased, but these items 
of expenditure were low in the preceding year, owing to the tramways 
heing under reconstruction during part of the year The district is a 
residential one, aud trathe is much atlected by inclement weather, 
such as was experienced towards the end of the year, which caused a 
falling ott in the receipts. The number of visitors to Warwick in the 
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summer did not reach the average of previous years, but there was a 
large influx during pageant week, when all available cars were run, 
and every advantage taken of the improved traffie. The supply of 
electricity has progressed during the year, and the number of installa- 
tions connected at Dec. 51, 1906, was 58, exclusive of the tramway 
load, and is equivalent to 2,256 8-c.p. lamps, compared with 1,549 
8-c.p. lamps at Dec. 51, 1905. 


NEW COMPANIES REGISTERED. 


Brixton Motor Works.—Registered May 13. Capital, £3,000 
in £1 shares, 1,000 preference. Objects: to adopt an agreement with 
H. F. Harding for the acquisition ot the business carried on by him as 
the Brixton Motor Works. No initial public issue. Registered office: 
2834, Brixton-road, S.W. 


А. C. Smith, Engineers, Lincoln.—Hegistered May 9. Capital, 
£2,000 in £1 shares. Objects: to acquire the business of contractin 
electricians and engineers, manufacturers of talking machines and 
records, etc., carried on by S. E. Smith and Ada Smith at 271, High- 
street, Lincoln. No initial public issue. 

Halleys Motors, Manchester.—Registered May 14. Capital, 
£10,000 in £1 shares. Objects: to adopt an agreement with 
Halleys Industrial Motors and R. Gale relating to the appointment 
of this company as selling agents for Lancashire and Yorkshire, 
except Middlesbrough. No initial public issue. Registered office: 
88, Mosley-street, Manchester. 


Cable Accessories Co., Limited.—Registered May 13. Capital, 
£7,000 in £1 shares. Objects: to acquire the business of an elec- 
trical and mechanical engineer carrying on at Britannia-street Works, 
Tividale, Staffs, as the Cable Accessories Co., and to carry on the 
business of electricians, manufacturers of and dealers in cables, wires, 
lines, accumulators, and lamps, etc. No initial public issue. Regis- 
tered without articles of association. Registered office: Britannia- 
street Works, Tividale, Tipton, Staffs. 

Arthur Harburn, Limited. — Registered April 26. Capital, 
£500 in £1 shares. Objects: to carry on the business of motor and 
general engineers, repairers of and dealers in motorcars, motor and 
other cycles, carriages, and machines, electricians, and engineers, 
su n of electricity, manufacturers of dynamos, lamps, wires, 
cables, insulating material, accumulators, telephones, or other elec- 
trical apparatus and materials, etc. No initial public issue. Registered 
office: 70, Newgute-street, Bishop Auckland. 


John Stirk and Sons, Limited.—Registered May 4. Capital, 
£20,000 in £1 shares. Objects: to acquire () the freehold works, 
lands, and premises belonging to John Stirk and Sons, at Turney- 
street, Ovenden-road, Halifax, and the business carried on there ; (^) 
the freehold house 6, Turney-street, Halifax; and («) the freehold 
works at Exmoor-street, Halifax, occupied by the Northorn Engi- 
neering Co, (1900), with the plot of land adjoining, and the business 
carried on there; to adopt an agreement with G. Stirk, E. Stirk, 
R. Stirk, and J. G. Stirk, and to carry on the business of toolmakers, 
ironfounders, mechanical and electrical engineers, manufacturers of 
dynamos, motors, motor carriages, and vehicles, etc. No initial 

ublie issue. Registered office: 7, Turney-street, Ovenden-road, 

alifax. 


Tambopata Rubber Syndicate, Limited.— Registered May 3. 
Capital, £15,000 in £1 shares. Objects: to acquire (1) two rubber- 
owing estates on the east of the Tambopata River, Republic of 
livia, known respectively as El Porvenir and La Union, held under 
the Bolivian Government at a yearly rent of one Bolivian dollar per 
estrada ; (2) the benefit of a concession granted to Don Carlos Franck 
by the Government, under which he is entitled to certain rubber 
ound for each league of road built under such concession ; (3) certain 
arms or cultivated patches, buildings, etc.; and (4) certain tools and 
implements шешш to the above, and to adopt an agreement 
0 


with Don Carlos Franck and Messrs. Antony Gibbs and Sons. 
No initial public issue. Registered office: 15, Bishopsgate-street, 
Within, E.C. 


Liens Registered. 


Uxbridge and District Electric Supply Co., Limited, 
Uxbridge.—Lien registered May 8 for £1,000 6 per cent. debentures, 
part of £15,000. Amount previously issued £15,000. No trustees. 
Charged on the undertaking and assets generally. 


Urban Electric Supply Co., Limited, Westminster, S. W.— 
Deed- of acknowledgment of indebtedness registered May 10 for 
creating £75,000 44 per cent. first mortgage further debenture stock, 
making, with £200,000 already created, a total of £275,000 debenture 
stock, and being supplemental to trust deeds dated July 28, 1904, and 
Dec. 17, 1906, for securing £200,000 44 per cent. first mortgage 
debenture stock ; secured by a specific first charge on the statutory 
electric lighting and tramway undertakings now owned by the com- 
pany, aid the freehold and leasehold land and buildings held in 
connection therewith ; also by a floating charge on the other assets, 
undertaking, and property. 


PERSONAL. 


b 


Among the guests at the fiftieth anniversary which the Chemical 
Society of France celebrated last week were Sir William Perkin and 
Sir William Ramsay. 

The Exeter Corporation Tramways Committee have appointed 
Mr. A. Chapman, of Leeds, as working foreman at the tramway 
depót, at à wage of £2. 5s. per week. 


Mr. L. C. Bellamy, eldest son of the late Mr. C. R. Bellamy, general 
manager of the Liverpool Corporation tramways, has been appointed 
assistant manager of the Rangoon electric tramways. 

Conductor Sowerby, in the employ of the Darlington Corporation 
tramways, was last week presented with a handsome travelling port- 
manteau on the occasion of his leaving shortly for Canada. 

Messrs. Royce, Limited, of Manchester, have appointed Mr. C. S. 
Mallett to represent them in the London and South-East districts. 
Mr. Mallett, who has had a life-long experience of electrical engi- 
neering, for some years occupied the position of works manager of 
Messrs. Royce’s electrical works, and later acted as purchasing agent 
to the company, and is fully conversant with the latest practice as 
regards the construction and installation of electrical generating plant 
of all types, motor driving, etc., and the construction and installation 
of electrically-driven cranes and lifting appliances, transporters, 
capstans, and other labour-saving devices. His address pro tin. is 
7, Queen’s-gardens, Tetherdown, Muswell Hill, London, N. 


OPENINGS FOR CONTRACTORS. 


Arpwick—School additions. Education Office, Deansgate, Manchester, 

ARGENTINE Reruniic—Law courts, municipal theatre, Congress hall, 
etc., being built at Buenos Ayres; also university, cathedral, 
museum, and public offices at La Plata. 

Brpbronp—Cable for Electricity Committee (£59). 

BrernA—Cable extensions for the Eastern and South African Tele- 
graph Co. 

BETHNAL GREEN—Alterations at workhouse. 

BopmMix—Roman Catholic priory. Architects, Messrs. Ralling and 
Tonar, Exeter. 

BonEMIA—Extensions at Klang eleotricity works for the Kaaden 
Municipality (£28,000). 

Bompay—Water-power plant for 
J. Fleming and Co., Bombay. 

BRADTOꝶRHD— Wesleyan Sunday schools. Architects, Messrs. Walker 
and Collinson, Cheapside-chambers, Bradford. 

BirsroL—Four sub-stations. Mr. H. Faraday Proctor, electrical 
enginecr, Temple-back, Bristol. 

Briron FERRy—School for Glamorgan County Council. Mr, 
T. Mansel Franklin, clerk to the Glamorgan County Council, 
Westgate-street, Cardiff. 

BuKAREST—Electric generating plant required by the Military 
Authorities. 

CALVERLEY (Yonks)—House and cottage for Mr. T. Whitfield. 
Architect, Mr. H. W. Long, Greengates, Bradford. 

Carpi¥F—Refreshment room at Great Western Railway Station. 
Particulars from the Engineer at Newport Station. 

CoLNE—Weaving shed and looms to be erected at Earby, near Colne. 

CoNSTANTINOPLE—Telephone material for the public works department. 

Conk—Rebuilding premises. Mr. J. J. Murphy, Watercourse, Mill- 
road, Cork. 

Cv«—Police station. Mr. W. Tanner, county surveyor. 

DERBY— Electric tramways extension (£17,800). 

DuMFERMLINE—Proposed electricity supply scheme for Corporation. 

DuNDEE—Erection of electricity station for the Corporation. 

EpINBURGH—Water-pipe work at McDonald-road electricity station 
Electrical Engineer, Dewar-place Station, Edinburgh. Electrical 
and mechanical engineering laboratories at the Heriot-Watt 
College, Chamber-street (£9,000). Municipal art school (£40,800). 

ENFIELD—Schools at Eastfield-road. Architect, Mr. С. E. T. Laurence, 
22, Buckingham-street, Adelphi, W.C. 

Ерѕом Plant extensions at Corporation electricity works (£3,600). 

FaLMouTH—Hotel. Architect, Mr. A. J. Cornelius, Truro. 

FERNDALE—Institute and swimming bath for workmen at collieries o 


D. Davis and Sons, Ferndale (£12,000). Architect, Mr. T. Richards, 
Pontypridd and Pentre. 

FERNDALE—Electrical plant for power supply to pits for D. Davis 
and Sons (£150,000). 

FINcHLEY—Generating plant and extension of Corporation electricity 
buildings (£16,830). 

FrANcE— Wireless telegraph station near Boulogne to be put up for 
the Government. 

FromMe—Elecctricity works extension for the Urban District Council 
(£11,100). 

Grimspy—Coupled plant of 500 kw. capacity for Corporation elec 
tricity works (£3,550). 

Hastincs—Oriflamme arc lamps for publie lighting. 

Havwanp's HrATu—Two Lancashire boilers for county borongh 
asylum. Mr. J. Johnson, 12, Bond.street, Brighton. 

HENLEY-on-THAMES—Congregational church. 

Iral.y—Wireless telegraph station for Palermo and five miles telephone 
line for Naples, Messina, and Palermo. 

KEYHAM—New church (St. Thomas). 
Odgers, and May. 

LAMVETER—Extension of St. David's College (£25,000) ; chapel 
(£7,000). 

LEYLAND—Fire station, ete., for Urban District Council. 
Wilkinson, Publie Hall Buildings, Leyland. 

LiscAkD—Extension of car-sheds for Wallasey Urban District Council. 
Mr. W. Н, Travers, Public Offices Egremont, Cheshire. 


Killick, Nixon, and Co. and 


Architects, Messrs. Hine, 


Mr. M. H. 
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LivEnroor —Wesleyan. church in Liverpool- road, Birkdale (£3,000). 
Architect, Mr. H. E. Peach. 

LN oN (LN DON County CovsNcir)—Electrical, heating, and venti- 
latiug installation to be provided for Hammersmith publie baths. 
Architect Mr. J. E. Franck. Also lightning conductor required 
for a technical institute ; new schools and extensions and altera- 
tions to existing schools and provision of drill hall, including 
lighting and heating arrangements ; additional cable ducts for 
southern tramways (£2,200). 

Loxpox, 8.E.—St. Hilda's Church at Crofton Park (27,000). Arche 
tects, Messrs. Greenaway and Newberry, Queen Anne's-gate, S.W. 

LoNpoN, W.—Re-erection of buildings for D. H. Evans and Co., 
508-320, Oxford-street. Mr. J. Murray. 

Loxpox, W.C.—Hospital in Soho-square (£40,000). Architect, Mr. 
H. P. Adams, 28, Woburn-place, Russell- square, London, W.C. 

Luton - Extensions at the Corporation generating station (£17,000). 

MALAY ARCHIPELAGO—820 miles submarine cable from Java to Cocos 
Islands for the Eastern Extension, Australasian, and China Tele- 
graph Co. (£80,000). 

MANCHESTER — School in City-road, Hulme (£17,850). 

MEnTU VK TypFit—Extension of workhouse infirmary. 
Mr. T. Roderick, Clifton-street, Aberdare. 

Мҥкктнүн Typrin—Free library at Perrott-street, Treharris. 
tect, Mr. W. Dowdeswell, Treharris. 

MirpbtEskrRkovron —1,700-kw. generating set and rotary converters for 
the Cleveland and Durham Electric Power Co., Hinton's-buildings, 
Middlesbrough. 

Mil. AN Construction of and equipment for electric tramway for the 
Town Council. 

MiitriELpDo—Club-rooms at Upper Hopton. 
3, Market-place, Hudderstield. 

Monrrky - Erection of secondary and technical school (electricians’ 
work required). Architect, Mr. W. E. Putman, Town Hall, 
Morley. 

Nrwrogr—Additional plant, ete., for Corporation electricity under- 
taking (£20,000). | 

PiymMouTH—Schools, Architects. Messrs. Thorneby Rook. 
Builder, Mr. A. N. Coles, Plymouth. 

1 tracks and welding. Mr. J. Paton, Borough 
Offices, Plymouth. 

Pop _ar—New coroner’s court to be erected (£5,000). 

Port ELIZABETH (SOUTH AFRica)—Electricity works extensions for 
the Town Council (£40,000). 

PorTsMotTH—Maintenance of electric batteries, instruments, ete., in 
ee with sewage storage tanks. Borough Engineer, Town 
Hall. 

PrRESTON— Stores and houses at Tardy Gate. Architect, Mr. Munford, 
12, Guildhall-street, Preston. 

RAVENSTHORPE—Electric lighting scheme for the District Council 
(£2,425). Consulting engineer, Mr. A. B. Mountain. 

KvNconN— Schools for the Cheshire County Council. Mr. J. Light. 
burn, Town Hall, Runcorn. 

Sr. ÀGNEs—Stamps with plant. 
the West hitty Mino, St. Agnes, Cornwall. 

SHEFFIELD—Transformer sub-station of electricity supply. 
manager, Mr. S. E. Fedden, Commercial-strect, Shietfield. 

S_LEAFORD—New church (£6,000). 

NTErNEY — Borough electricity works extensions (£58,639). 

TAN TORhIE— Houses for the Tantobie Co-operative Society. Architect, 
22, Durham-road, Blackhill. 

Wates—Flectricallv-driven winding plant for Ynysfero pit, Treherbert, 
for the Troedyrhiw Coal Co. 

WaLTHAMsTow—Plant, ete., for 
(£26, 580). 

Wr AFKICA—Renewal (in autumn) of a portion of the Sao Thome- 
Loander telegraph for the West African Telegraph Co. 

WHITEHAVEN—Surface condenser at Corporation electric lighting 
station (£1,000). 

WILLINGTON—Methodist church. Architects, Messrs. T. E. Davidson 
and Sun, Pearl-buildings, Newcastle-on-Tyne. 

WolLvVERHAMPTON—Extension of boiler-house at workhouse, Heath 
Town. Mr. F. Hartison, Guardians’ Oflice, Wolverhampton. 


Architect, 


Archi- 


Architect, Mr. J. Berry, 


and 


General 


Corporation electricity works 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Caleutta.—The Municipal Council invite tenders for the lighting of 
the town. Tenders by Dec. 31. 

Trevi (Italy).—Tho Municipality invite tenders for lighting and 
power plant. Tenders by May 29. 

Bedford.—Tenders are invited for the supply of high and low 
tension cables for 12 months. Tenders by May 25. 

Paris.—The Minister of Marine invites tenders for the supply of 
iron masts for wireless telegraphy. Tenders by June 6. 

Sheffeld.—The Electric Lighting Committee invite tenders for 
turbo-alternator, exciter, condenser, etc. Tenders by May 27. 

Albany (W. Australia).—The Municipality invite tenders for the 
concession of public and private lighting. Tenders by July 10. 

Syaney.— Tenders are invited for the supply of telephone wire and 
material for the Postmaster-General’s department, Tenders by 
June 12, 


and maintenance of battery at their electricity works, 
June 11. 


рав. piping, ete. 


Particulars from the Committee of 


Dford.—The Urban District Council invite tenders for the repair 
Tenders hy 


Heston and Isleworth.—The Urban District Council invite tenders 


for continuous-current electricity meters, 240 and 480 volts. Tenders 
by June 3. 


Angouleme.—Tenders are invited for annual supplies, including 


electric cables and accessories, for the Poudrerie Nationale d'Angouléme. 
Tenders by May 27. 


Whitehaven.—Tenders are invited for the supply of condenser 
Particulars froni the Borough Electrical Engineer. 

enders by May 28. 

Limerick.—The Corporation invite tenders for annual supplies to 
the electricity department. Particulars from the Borough Electrical 
Engineer. Tenders by June 11. 

London, 8.W.—The London County Council invite tenders for the 
manufacture, supply, and delivery of electrically - operated car 
traversers, Tenders by June 11. 

Edinburgh.—The Corporation invite tenders for the laying of a 
cast-iron pipe line for condensing water at the M'Donald-road elec. 
tricity station. Tenders by June 3. 

Ealing.— The Corporation Electricity Department invite tenders 
for the supply of a water-tube boiler. Particulars from the Borough 
Electrical Engineer, Tenders by June 1. 

Islands. —Tenders are invited for the construction and 
working of telephone line. Particulars from the Post and Telegraph 
Department, Madrid. Tenders by June 1. 

London. - The London County Council invite tenders for the supply, 
delivery, and erection of high and low tension switchgear for eight 
tramway sub.stations, Tenders by June 11. 


Belfast.—Tenders are invited by the Corporation for one 2,000-kw. 
lighting switchboard and for one motor-generator. Particulars from 
the City Electrical Engineer. Tenders by June 1. 


Southwark. — The Borough Council invite tenders for the electrio 
wiring and lighting of the branch library at the junction of the Old 
and New Kent roads. Tenders to the Town Clerk by May 29. 


Leyton.—The Urban District Council invite tenders for annual 
supplies of electrical accessories, ete., for the tramways department. 
Particulars from the Tramways Manager. Tenders by May 28. 


Brisbane.— The Postmaster-General invites tenders for the supply 
and delivery at Brisbane of four sections of a common battery switch- 
board and 650 subscribers’ telephones to specification No. 145. 
Tenders by Sept. 2. 

Nelson (Lanos.).—The Electricity Committee invite tenders for the 
supply of one Lancashire boiler, with superheater and steam-pipes. 
Specifications, ete., from Mr. D. Helme, borough electrical engineer. 
Tenders to the Town Clerk by June 3. 

Algiers.— Tenders are invited for the supply of a multiple com- 
mutator switchboard for the new Post Office. Particulars from the 
Administration (enéralé des Postes et Telegraphes, 12, rue Dumont 
d'Urville, Algiers. Tenders by June 1. 

Goole.—Te Council invite competitive schemes for the erection of 
an elcctricity station. plant, and the necessary distributing mains to 
supply electricity within the compulsory area of supply. Schemes must 
be sent in by May 31 to Mr. J. W. Johnson, clerk to the Council. 


Grimsby.—The Urban Sanitary Authority invite tenders for the 
lighting of such of the public streets of the borough as are not lighted 
by elcctricity from the Corporation electricity works for one year. 
Tenders to the Town Clerk's Office, West St. Mary’s-gate, by June 8. 


Callan (Ireland). —The Callan Town Commissioners require esti- 
mates of probable cost for the erection of plant for the electric lighting 
of the town. Applications and ternis for same will be received by Mr. 
Michael Kerwick, town clerk, and laid before the Commissioners at 
their meeting on June 3. 

Great Yarmouth.—The Tramways Committee invite tenders for 
the following for 12 months ending June 16, 1908: oils and grease, 
iron, bolts and nuts, brake blocks, unbroken coke, brushes, and clean- 
ing materials, electrical accessories, and miscellaneous stores. Par- 
ticulars from the General Manager. Tenders to the Town Clerk by 
June 4, 

Glasgow.—Tenders are invited by the Trustees of the Clyde Navi- 
gation for the supply of electrical stores for year commencing July 1, 
1907. Specifications and forms of tender may be had on application 
to the Superintendent of Stores, 16, Robertson-street, (Glasgow. 
Tenders to Mr. T. R. Mackenzie, general manager and secretary, by 
10 a.m. on June 1. 

Edinburgh. Tender: are invited for the following work at 
M Donald.road electricity supply stution—steam, exhaust, and circu. 
lating water pipework—tor the Town Council. Specification, ete.. 
can be seen at the office of Sir Alex. B. W. Kennedy, 17, Victoria- 
street, Westminster, London, S.W. Tenders to the Town Clerk, 
City Chambers, Edinburgh, by 10 a.m. on May 27. 


Portsmouth.— Tenders аге invited for (1) supply and fixture of 
switchboards and wiring for experimental purposes, and (2) electric 
light fittings. Designs and tenders are also required for special 
electric light fittings in the new technical institute. Tenders to the 
Chairman of the Higher Education Committee, Technical Institute, 
Arundel.street, Portsmouth, by May 28. See advertisement in last 
issue. 


Dartford.—The Urban District Council invite tenders for the 


supply and delivery of the undermentioned goods during the year 
ending June 30, 1908: (1) lubricating oils; (2) electric meters ; 


(3) house cut-outs; (4) house service cable, jointing materia], and 


accessories for electric lighting department; (5) general stores foy 
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electric lighting department. Particulars from the Clerk, to whom 
tenders must be sent by June 11. 

Adelaide (South Australia).—The Postmaster-General's depart- 
ment invite tenders for one switchboard for 100 and one for 50 metallic 
cireuit lines ; one lightning arrester board for 100 aud one for 50 
metallic circuit lines ; 1,000 fuses for telephone sets; 500 Leclanch> 
cells, No. 2 size, complete; 100 mechanical registers; 12 differential 
galvanometers ; 15 electroniagnetic transmitters ; six resistance boxes, 
plug pattern ; 5 miles No. 20 copper wire, insulated with vulcanised 
indiarubber ; 5,000 copper tapes and 5,000 copper binders for 100lb. 
wire and No. 6 insulators. Tenders to the office of the Deputy 
Postmaster-General, Adelaide, by July 10. 


Derby.—The Tramways Committee invite alternative tenders for 
supply and delivery of materials and construction of works in con- 
nection with the permanent way and electrical equipment of a portion 
of their authorised electric tramways. The length of the route is 
about 14 miles, or, reduced to single line: scheme (a), 2} miles; 
alternative scheme (b) 21 miles. The work will be let in one contract 
(Contraet No. 11) Plans may be seen and copies of conditions, 
specification, quantities, with form of tender relating to the permanent 
way and electrical equipment, may be obtained on application to 
Mr. John Ward, borough surveyor and engineer; and further 
information relating to the electrical equipment from Mr. T. P. 
Wilmshurst, borough electrical engineer, on payment of £2. 2s., 
which sum will be returned to the contractors on receipt of a bona fide 
tender. Tenders to the Town Clerk by 9 a.m. on May 30. 


Queensland. —Tenders are invited for the supply and delivery of 
the following post and telegraph stores: 2 tons bolts and nuts; 500 
wrought-iron brackets; 10,000 Acme insulators; 500 leading: in 
insulator screws; 5,000 Acme spindles, in.; 4,000 Acme spindles, gin.; 
500 No. 1 galvanised carriers ; 20 miles insulated wire ; 5 miles lead- 
covered wire; 15 tons 20010. galvanised iron wire; 10 miles fancy- 
covered wire; 144 pints bakers’ fluid; 500 porcelain tubes; 10cwt. 
sheet copper ; 12 gross connecting screws ; 5 tons sulphate of magnesia ; 
3,000 No. 2 Leclanché zincs ; 500 No. 1 Leclanché zines ; 1 000 No. 2 
carporous pots; 500 No. 1 carporous pots; 1 ton sulammoniac ; 144 
two-way switches ; 2,000 Ericsson fuse tubes ; 60 Delville microphones 
and fittings; 10 gross No. 2 brass terminals; 10 gross No. 3 brass 
terminals. Forms and specifications may be obtained at the oftices 
of the Comptrollers of Stores at Brishane, Sydney, Melbourne, and 
Adelaide. Tenders to the office of the Deputy Postmaster-General, 
Brisbane, by June 24. 


RESULTS OF TENDERS. 


Portsmouth.—The Town Council have accepted the tender of 
Thomas and Sons, at £1,199, for wiring the technical institute. 


Whitby.—The Guardians have accepted the tender of Walker and 
Hutton, at £14, for installing the electric light at the workliouse. 


Belfast.—The Belfast Corporation Tramways have placed an order 
for 25 Brush single trucks with the Brush E'ectrical Engineering Co. 


Handsworth (Birmingham)—T!e Council have accepted the 
tender of Stewarts and Lloyds, at £485, for extension pipework at the 
electric generating station. 

Kidderminster.—The Kidderminster Electric Lighting and Traction 
Co. have placed an order for a 500-kw. Brush steam-enyine and dynamo 
with the Brush Electrical Enginecring Co. 

Stepney.—The tender of J. Calcutt. 2, Grafton-street, Mile End. 
at £86. 10s.. has been recommended for acceptance for the work of 
redecorating the otlices, ete., of the electricity works. 

East Ham.—The Town Council have accepted the tender of 
W. R. Reynold, Wandstead Park-avenue, at £271. 12s. 6d., for the 
wiring and fittings for the new central Carnegie library buildings, 
situate in High-street South. 

WalsalL—The Tramways Committee have accepted the following 
tenders for the supply of materials required in connection with the 
reconstruction of the Bloxwich sectiou : J. Benton, sand ; C. L. Stiff, 
slag, racking, and slag screenings ; F. W. Wood, haulage. 

Lowestoft. —The Town Council have accepted the tender of Parish 
and Durant for the free wiring of certain houses at 98. per point. The 
tender of the Lahmeyer Electrical Co., London, at £1,451. 11s. 9d.. 
has also been accepted for 2,500 yards of feeder cable and 2,300 yards 
of pilot cable. 

Bedford.—Thie Electricity Committee have accepted the tender of 
C. Franklin to supply during the vear ending June 30, 1908, about 
2,500 tons of Newstead coal at 12s. 9d. per ton, abont 2,000 tons of 
Cotes Park coal at 12s. 7d. per ton, and about 1,500 tons of colliery 
small at 11s. 10d. per ton. 

Stoke Newington.— The following tenders have been received for 
wiring and fitting the town hall for electric light: 


Appliances and General Engineering Co £238 0 0 
Pinehing and. Walton:n:n cre erae 198 0 0 
Si ß ðDj ͤ 0 ⁰⁰⁰ оваа у 197 0 0 
(Ü ⁰˙i“¹.àm y оо оа 195 0 0 
А. V. Gifkins апа ,,,. 179 5 0 
G. Weston and Sons ..,..................... ааа 179 0 0 
glass m биз иаа ̃ ЕТЕР 165 0 0 
E een... Нон ена А 159 18 0 
Miskin and Rice . ait er 159 0 0 
hound dv ðVXàßĩ’⁵ kk ab eee лар a ыр 140 0 0 
A. R. Ashmore and Co mii а. 120 0 0 
o )))) ³ĩͤévKv . bia vd Rev Eun 119 0 O0 


* Recommended for acceptance. 


The Electric Lighting Committee also recommend that the contract 
with W. T. Henley’s Telegraph Works Co. for house services and 


cable laying in connection therewith be renewed on revised schedule of 


prices. 


Wolverhampton. — Respecting the tenders in connection with the 
proposed extensions at the electricity works accepted by the Borough 
Council, and reported in these columns last week, the amount of 
Willans and Robinson's tender for alternators and condensiny plant 
should have been given as £13,416. 


Colchester.—The Tramways Committee have accepted the follow- 
ing tenders for the supply of various materials required during year 
ending March 31, 1908: Joslins, ironmongery ; Williams and Co., oils 
and grease ; Britannia Enginecring Co., castings ; Dick, Kerr, and Co., 
Abchurch- yard, Cannon-street, E.C., fittings for D. К. cars; Brecknell, 
Munro, and Rogers, Thrissel-street, Bristol, trolley heads, shields, 
wheels, ete.; P. R. Jackson and Co., Salford Rolling Mills, Manchester, 
armature coils for 25 B D K. motors; Watlington and Co., Moorgate 
Station-chambers, London. E.C., overhead material, trolley wire, 
bronze material (O. H.); Joslins and Co., rubber and fibre. Rest of 
Colchester. 

Govan.—The following tenders have becn accepted for the supply of 
stores to the electricity department for one year from May 16, 1907, 
to May 15, 1908, for the Corporation : —A. Macqueen and Co., Govan, 
crank chamber oil; Н. Wells Oil Co., Manchester, cylinder oil ; 
Dempster, Moore, and Co., Glasgow, packings and gauge glasses ; R. 
Flinn and Co., Manchester, washed cloths; J. Duncan, Govan, 
white and coloured waste, ironmongery, and drysalteries ; British 
Insulated and Helsby Cables, Prescot, lead-covered and armoured 
and vulcanised bitumen cables, and cable accessories ; J. A. Rudd and 
Co., Glasgow, rubber-covered cables; C. Sharp, Limited, Glasgow, 
bitumen compound, ete.; Ferranti, Limited, meters ; Chamberlain and 
Hookham, meters; Keighley Electrical Engineering Co., Keighley, 
fuse boxes; D. Richmond and Co., Glasgow, wrought-iron tubes; 
M'Dowall, Steven, and Co., Glasgow, cast-iron pipes ; Scott and Rae, 
Glasgow, cement; W. Morier, Govan, brushes; J. Storer and Co., 
Glasgow, caustic soda and sulph-alumina ; Robinson, Dunn, and 
Co., Partick, timber; Sloan Electrical Co., London, arc lamp carbons ; 
Cruikshank and Co., Denny, joint boxes; Electromotors, Limited, 
Openshaw, 4-h.p. to 4-h.p. motors; Lancashire Dynamo and Motor 
Co., Manchester, 5-h.p. to 30-h.p. motors; Adams Manufacturing Co., 
Igranie motor starters ; Brook, Hirst, and Co., motor starters; E. P. 
Allam and Co., London, D.P. switches. 


BUSINESS NOTES. 


TRACTION. 


Bury.—The Tramways Committee have appointed a sub-committer 
to report upon the question of holidays for the tramway employé-. 

Luton.—After a lengthy debate, the Town Council resolved las 
week to sanction Sunday running in connection with the proposed 
electric tramways. 

Cricklewood (Middlesex). — During the past week about a quarter 
of a mile of tramline has been reopened in Cricklewood, after being 
closed for some considerable time. 

Buenos Ayres. — Tho substitution of electric traction for horses in 
талау werk is proceeding steadily, aud by the middle of this year 
the horse-diawn car will have disappeared. 

Madras.—Tlic trafie receipts of the Madras electric tramways tor 
the fortnight ended May 15, 1907, amounted to Hs.17,580 —an increase 
of 33 per cent. on the corresponding period of the previous year. 

Railway Electrification —The /ui/iray Ners understands that 
the (reat Western Co.’s Park Royal branch is about to be clectiified, 
and that the contract has been secured by the Electric Construction 
Co., Wolverhampton. 

Brighton. —The Council have decided to place the balance of £364 
remaining unexpended of the sum of £400 set aside to meet claims in 
respect of accidents during the past financial year to à special account 
of the reserve fund, to be called the ** Reserve Accidents Account." 

Paisloy.—Tihe Darnley Hospital Committee have agreed to petition 
against the Paisley Tramway Co. 's provisional order iu so far as it 
relates to the proposed acquisition of ground immediately to the east 
of the hospital for the purpose of erecting a generating station. cat- 
sheds, repairing shops, ete. 

Moscow. A Reuter telegram from Moscow states that the inunic p. | 
authorities have concluded negotiations with an English tirm for tie 
construction of several liues of tramways. The cost of the scheme, 
including three stations which will be built. is 10 million roubles 
(£1,000,000), and the money will be raised by à municipal Ioan. 

Morecambe.—The Borough Council are having a scheme prepaid 
for the conversion of their present horse-drawn tramways to ele 
trically-driven cars. Mr. John Gardner, manager to the Chester 
Corporation tramways, was called in by the Borough Council to repert, 
and it is upon his advice that the scheme is being proceeded with. 

Exeter.—The accounts relating to the working of the Corporation 
trams for the year ended March 31 show that the net profit, added to 
the £520 brought forward, was £1,322, of which the Tramways Com- 
mittee recommended £322 to be applied to the reduction of rates. 
The net profit on last year’s working was £802, as compared witli 
£2,019 for the first year. 

Chiswick.— With reference to the removal of snow last winter from 
the tramlines into the sides of the High-road, and in the subsequent 
removal of which the Chiswick District Council required the Londen 
United Tramways to bear part of the cost, no satisfactory reply from 
the company having been received, the Law Committee have bea 
authorised to take such legal proceedings as they may think 
ad visable. 

United States.—The electrical tramway system of Baltimore is 
being extended in all directions, and the principal work now in cov- 
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struction is the line between Baltimore and Washington, which is 
expected to be in operation in July, 1907. The system is intended to 
embrace the Annapolis, Baltimore, and Washington line of 21 miles, 
bow a worked by steam, and another short line of nine miles 
between Washington and Laurel, Maryland. 

Cardiff.— When the minutes of the Cardiff Tramways Committee 
came up for consideration at a meeting of the City Council last week, 
the recommendation of the committee that Mr. Arthur Ellis, the elec- 
trical engineer and manager, be allowed a free hand in the manage- 
ment of the tramways for 12 months was amended to the effect that 
Mr. Ellis be allowed sole control ''in preparing time-tables and 
stopping places, and also the number of cars run." 


London United Tramways Bill.—At a meeting of the Surrey 
County Council a recommendation was put forward by the Parlia- 
mentary Committee to the effect that the Council should oppose the 
London United Tramways Bill in view of a communication which had 
been received from the Esher and Dittons Urban Council stating that 
the existing terminus of the tramway, which was contiguous to the 
approach of the Windows Bridge, on the Surbiten side, had increased 
the necessity for its widening. The Council adopted the report. 

Leyton. —The sub-committee of tho Tramways Committee recently 
decided that the practice of passes over the Council’s tramways should 
be abolished, and all the officials pay their own fares, including the 
traffic manager and the electrical силе. both of whom have 
frequently to yo over the system in connection with their duties. The 
Tramways Committee have since reconsidered the matter, refused to 
confirm the sub- committee's recommendation, and decided that in 
future free passes should be provided to the traffie manager, the 
electrical engineer, and two other officials. 

Richmond-on-Thames.—The Richmond Town Council bave, on 
the recommendation of their Tramway Committee, resolved to request 
the London United Tramways Co. to promote a Bill for authorising 
the construction of a line of electric tramways over Kew Bridge. The 
Council have waived certain of the restrictions which hindered the 
company from giving effect to their intentions some time ago, and 
have now decided not to insist upon the use of the small four-wheeled 
cars on the Kew-road line, while they are prepared to favourably con- 
sider proposals for an overhead systein of traction on that route. 


Kirkealdy.—At the end of last year there was a deficit on Kirk- 
caldy tramways of some £1,900. The receipts this year show an 
increase of £1,200, while to this has to be udded about £1,000 from 
the Wemyss cars for Un over the Kirkcaldy lines. This will 
clear off last year’s deficit. The passengers carried by the Kirkcaldy 
cars numbered 4,250,000, an increase of 750,000. The number carried 
by the Wemyss cars over the Kirkcaldy route was 270,000. About 
7.000 more car miles have been run by the Kirkealdy cars compared 
with the previous year, while the car miles run by the Wemyss cars 
numbered about 40,000. 

London County Counoll.—The work in connection with the 
electrification of the London County Council's section of tramways 
from Highbury to Highgate (Archway Tavern) was commenced on 
Wednesday. This section, when completed, will form a connecting 
link between Aldwych (Strand) and High Barnet. It will then 
be possible to travel by electric tramcars on lines owned by three 
administrative county authorities—London, Middlesex, and Hertford- 
shire. The Highways Committee is considering the possibility of 
arranging with the Metropolitan Electric Tramways, Limited, for the 
Council's tramcars on the Kingsland-road route to run as lar north as 
Seven Sisters’ corner instead of only to Stamford-hill (at Amhurst- 
park) as at present. 

Tarmouth.— The Caister electric car service was opened to the 
publie on the 16th inst., two days previous to what was at first antici- 
pated. At the opening of the extension it was stated that the Cor- 

ration had now 94 miles of route length and 14 miles of car track. 

hey possessed 35 cars and two car-sheds, and in addition improve- 
ments were being made at the Caister-road depdt to accommodate 
extra cars, provide a painting shed, and other necessary accommodation 
for the men. The total cost of the system to the Corporation— 
including the new extension and the purchase of the old Gorleston 
horse cars—was £115,000. The extension has been expeditiously 
carried out by the borough surveyor (Mr. Cockrill) and Mr. G. 
Bryant (tle borough electrical engineer). 

Bury-Bolton. —Thc tramway conuection between Bury and Bolton 
was officially inspected and opened on the 16th inst. At the opening 
ceremony a series of presentations were made. Colonel John Hall, 
chairman of the Bury Tramways Committee, was presented by the 
town clerk (on behalf of the Corporation officials) with a silver rose 
bowl and a pair of silver scissors to use in cutting the ribbon at the 
boundary of the Bolton borough. Mr. 8. К. Walker, chairman of 
the Tramways Committee of the Radclitfe District Council. was also 
presented with a pair of silver scissors, and Mr. Alderman Miles, 
chairman of the Bolton Tramways Committee, was presented by the 
Mayor of Bolton (on behalf of the members and officials of the Bolton 
Tramways Committee) with a framed photograph of all tlie members 
and officials of the committee. 

Dundee.—The receipts of Dundee Corporation tramways for the 
financial year ending May 15 amount to £57,672, being £7,518 in 
excess of the previous year. The receipts constitute a record, and а 
rise of £13,000 is recorded compared with two years ago. The 
passengers carried numbered 15,520,021, being 2,433,625 above the 
number carried in the previous year, while, as showing the increasing 
popularity of the tramways, the passengers carried are nearly five 
times as great as the number carried in the last year of the old com- 
pany's regime. So far as can be seen, the working expenses will 
approximate £56,000, and this will leave gross profit of about £21,000, 
a figure which will be sufficient, after the payment of interest and the 
contribution towards the sinking fund, to allow of a handsome sum 
being carried to the credit of the depreciation and renewals account. 


Tramways and Light Railways Association.—The (ici 
Circular for May of the Tramways and Light Railways Association 
starts with matters relating to the affairs of the association ; corre- 
spondence with the General Post Office on the subject of the Post- 
n.aster-General's proposed clause; progress of the committee on 
„Brakes, ete.” ; references to light railway orders. There is a full 
translation of the Proceedings on the subject of Brakes at Inter- 
national Traniways Congress held at Milan, September, 1906, including 
the two reports on brakes submitted to that congress. The paper 
read by Mr. J. A. Panton оп “ Rail Corrugations before the Institu- 
tion of Electrical Engineers is given in full, together with the dis- 
cussion thereon and Mr. Panton's reply; and, finally, there is an 
article by Mr. J. S. Warner on his method of recording the riding 
qualities of tramcars. 

Edinburgh.—The Tramways Committee of the Edinburgh Town 
Council had a mecting last week with Sir Alexander Kennedy with 
reference to the Gilmore-place and Broughton-street extensions. It is 
understood that Sir Alexander indicated that the power in the present 
stations could be made sufficient to work the extensions. He alee pro- 
posed to work part of the Broughton-street extension by means of an 
electric motor, and stated that the difference in the original cost between 
putting in an electric motor and working the cable by means of this and 
carrying a blind tube from M'Donald-road station, would be about £1,500 
cheaper for the motor. Inthe event of either the exhibition or the 
market extension being carried out, the sume principle could be 
applied. It is understood that the committee derided to ask from the 
lesseos a direct answer to whether they were prepared to pay the 7 per 
cent. on the exhibition extension line. 


Wigan. — The Electric Light and Tramways Committee of the 
Borough Council have appointed a sub-committee to inquire into the 
electricity and tramways undertakings. The loss on the tramways 
for the year ending March 31, 1907, was £16,392, as compared with 
£2,170 in the preceding year. The length of the Wigan tramways is 
24:86 miles, and the cost of the whole undertaking £515,212. The 
sinking fund and interest for the year was fixed at tho sum of £28,710, 
and whilst the receipts for 1906-7 were £9,117 over and above the 
receipts for the previous 12 months, the expenditure was £23,340 
more than їп 1905, the latter amount including £3,200, representing 
two years’ rents of the Ashton route. As regards the electric light 
undertaking, after paying interest and sinking fund, there was а 
profit on the Wigan works of £4,501, and a loss of £2,015 on the 
Pemberton works, where a further loss of £3,837 was incurred 
in 1905, 

Bombay.—A trial run over the new electric tramway took place 
on April 27 of one of the Brush Co.'s single-deck tramcars, equipped 
with two 30-h.p. motors, mounted on maximum traction trucks. 
The car was driven by Mr. G. W. Adamson, the car-shed superinten- 
dent, after a preliminary trial of mechanical brakes, the armature 
and commutator, the rheostats, resistances, auto-vircuit breakers, and 
lightning arresters and other appliances. Experiments cn route with 
the sand gear, brakes, and other fittings 0 that these appliances 
were quite satisfactory. The cars are due to be in the public service 
by this time. Those cara having a first and a second class compart- 
ment are painted red, lined out with blue and white, to distinguish 
them from the green, one-class carriages ; and there are in all the 
cars ample arrangements for ventilation. The double cars will seat 
16 first-class and 32 second-class passengers, the seats being of 
polished teak, of the **swing-back " variety. 

WalsalL—The following particulars are available respecting the 
working of the tramways during the past month and the.correspond- 
ing month last year—viz.: four weeks ended April 28, 1906—number 
of passengers, 577,538 ; receipts, £2,101; car miles run, 47,032; 
receipts per car mile run, 10°72d. Four weeks ending April 27, 
1907—number of passengers, 366,024; receipts, £1,944; car miles 
run, 45,135; receipts per car mile run, 10:82d. Wages paid (includ- 
ing repair of permanent way)—four weeks ending April 26, 
1906, £628; four weeks ending April 25, 1907, £571. The 
tramways manager has reported that the period taken for recon- 
struction of the Pleck section of the tramways was 54 weeks, and 
that he estimated the total loss of income on the section 
during that time, after taking credit for any saving in working 
expenses, at about £275. The Weduesb Corporation refused to 
allow the Corporation to run their cars into Wednesbury before May 1 
last, but assented to allow a trial trip to Wednesbury on April 30, 
and ou that date the journey was made both to Wednesbury and to 
Darlaston. 


LIGHTING AND GENERAL 


Handsworth (Birmingham).—4A cable store at an estimated cost 
of £84. 1s. is to be erected near the generating station. 

Bedford.—Thie electrical engineer has been empowered to purchase 
220 yards / twin service cable for £32, and 220 yards two /s and 
one ‘/o indiarubber lead-covered cable for £27. 

Stoke Newington.—The agreement with the Hackney Borough 
Council for electricity supply terminated on April 30, 1907, and the 
change over of the High-street supply to the Stoke Newington 
Council's mains was effected on May 1. 

Huddersfleld.—At the last meeting of the Electricity Committee 
it was reported tliat the number of cousumers this month is 2,500, as 
compared with 2,482 last month, or an increase of 18, and the lamps 
connected total 181,726, as compared with 179,981, or an increase of 
1,745. 

Partnership.—The London (ае announces that the partnership 
between C. H. Twigg, W. Rogers, C. W. Cooke, and A. W. Hogers, 
carrying on business as gas and electrical fittings manufacturers at 
Beumont Works, St. Step hen-streét, Birmingham, has been dissolved 
by mutual consent, 
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Finohley.—The Council have adopted the recommendation of the 
Electricity Committee to extend the plant at the generating station at 
an estimated cost of £16,830, and are making сабоо for а loan to 
cover the cost. 

Beira.—The Eastern and South African Telegraph Co. have 
announced their intention to lay their cable into Beira, thus 
connecting the port with Mozambique to the north and Delagoa 
Bay to the south. It is also the company's intention to send their 
line in to Quilimane. 

Walsall.—On the recommendation of the Finance Committee, the 
Council have decided to exercise certain borrowing powers of the Cor- 
poration, amounting to £10,000, for the purpose of the electricit 
undertaking by using for the time money forming part of the Walsall 
Corporation loans fund. 

Middlesbrough.—The Corporation have entered into an arrange- 
ment with the Cleveland and Durham Electric Power Co. to take a 
supply in bulk from the company, supplementing the supply at the 
municipal electricity works. The company are laying down an 
additional sub-station with a 700-kw. set. 

Portemouth.—The balance-sheet of the Corporation Electric Light 
Committee has just been issued. It shows that the year has been a 
very successful one, the net profit having been £10,700. Of this sum 
it is proposed to hand over 85,500 to the relief of the rates, the 
remainder going to the reserve and fire insurance funds. 

Institution of Civil Engineers. — In connection with the 
engineering conference to be held next month, meinbers who wish to 
take part in the discussions are requested to inform the secretary which 

of the subjects down for discussion they are specially interested in, во 
that copies of the introductory notes тау be sent to them. 


Change of Address.—The Maxim Electrical Co. inform us that 
they have removed their head offices and stores to Parliament- 
chambers, Great Smith-street, Westminster, S.W. They are providing 
increased facilities for the manufacture of their Maxim” are and 
incandescent lamps at their new works at Walthamstow, which will 
shortly be репе. 


Tariff Charges.—A treaty has been signed between France and 
Roumania, under which the tariff on the import into Roumania from 
France of electric apparatus for telegraphs, telephones, transmission of 
power, lighting, bells, interrupters, batteries for medical and chemical 

urposes, and all small articles connected with the use of electricity, 
has been reduced 20 per cent. 

Fixopone.--At the offices of Les produits chimiques de Avissy. at 
41, Eastcheap, E.C., this week we were shown some painting executed 
with this new non-poisonous white paint. The makers claim that it 
covers twice the surface that ап equal weight of white lead will do, 
and that it is less affected by climatic conditions. We understand 
that the base of the new paint is dolomite. 

Bombay.—Two Bombay firms. Messrs. Killick, Nixon, and Co. 
and John Fleming and Co., have at last secured a licence from the 
Bengal Government for generation and supply of electric power along 
the west bank of the Hooghly. Messrs. Killick, Nixon, and Co. have 
applied to Goverument for a licence for the supply of electrical energy 
for all purposes, includiug traction, in Poona. 

Stepney.—Tle Finance Committee are recommending the Council 
to provide for the expenditure of £58.639 for the erection of a new 
building and the installation of additional machinery in connection 
with the undertaking. The Borough Council have decided to oppose 
the London County Council (Electric Supply) Bill, as they consider it 
calculated to endanger their own undertaking. 

Siam.—Gas and electric light apparatus was imported into the 
Western Siamese States last year to tlie extent of £175. The imports 
of telegraph and telephone apparatus amounted to £478. With 
regard to rubber planting, the British consul at Monthon Saiburi 
reports that this is still only in the very initial stages. The soil, he 
says, seems well suited to this form of cultivation. 

Bruce Peebles Machinery.—We havo received from Messrs. Bruce 
Peebles and Co. copy of а new illustrated wall sheet showing sundry 
applications of Peebles electrical machinery, ete. The sheet has been 
во designed, (ater alia, as to be specially suitable for hanging up in the 
showrooms of electricity supply concerns, etc. Messrs. Bruce Peebles 
will be pleased to send copies to all bona fide enquirers. 


Leigh.—The annual report of the Leigh municipal gasworks shows 
a loss on the year of £584. 17s. 7d., and the total deticiency is now 
27, 054. 15s. 2d. The electricity works show a loss on the year of 
£407, as against a profit of £219 last усаг. The loss is practically 
owing to the repayment of the first instalment on a loan of £14,365, 
which has made an extra charge on the works of £628. 


France.—The Government has decided upon establishing a station 
for wireless telegraphy in the neighbourhood of Boulogne, probably at 
Grisnez, but the point is not detinitely fixed. The British consul at 
Boulogne states that much of the limestone exported to Norway is for 
the manufacture of carbide of calcium; it comes from the Marquise 
Quarries, about half-way between Boulogne and Calais. 


Lowisham.—At a general meeting of the Lee and District Traders’ 
Association the proposed electiic 11 of High- road. Lee, was 
discussed. Dissatislaction was expressed at the refusal of the 
Lewisham Borough Council to receive a deputation from the association 
on the subject. A deputation was appointed to wait upon the Council 
with reference to the railway facilities to Lee and Grove Park. 


Auckland (N.Z.).—In our advertisement columns there appears an 
announcement inviting applications for the post of chief electrical 
engineer to the city of Auckland, New Zealand. It is of great import- 
ance that applications should be posted at the earliest possible moment, 
and we would advise intending applicants to send in their applications 


not later than the mail leaving June 7, so as to reach Auckland within 
the time limit, 


Stock Exchange. — Application has been made to the Stock 
Exchange Committee to allow Kalgoorlie Electric Power and Lighting 
Corporation (1906) 100,000 ordinary shares of 10s. each, fully paió, 
Nos. 175 001 to 275,000, and 150,000 preference shares of £1 each, 
fully paid, Nos. 1 to 150,000, in lieu of the preferred shares of the 
Kalgoorlie Electric Power and Lighting Corporation, to be quoted in 
the official list. 


Spain.—An international exhibition of hygiene. arts, handicrafta, 
and manufactures will be held in the Crystal Palace, Madrid, in 
September-November next, under the patronage of the Spanish 
Government. Detailed particulars with reference to this exhibition 
can he obtained from ite Spanish representative in London, Mr. А. 
Donderis, Spanish Art Exhibition, Compton House, 994, Charing 
Cross-road, London, W.C. 

“South African Engineering."—W are asked to state that the 
case tried hefore Mr. Justice Lawrence and reported in the daily papers 
(May 17, 1907), of the young man who was induced to take up certain 
shares in the South African Engineer Co., that that journal is not 
connected in any way with the South African Enginrer, Certain of 
the morning papers gave the name in error as the South African 
Engineering Co., Limited. 

New Zealand International Exhibition.—Messrs. W. Asquith, 
Limited, High-road Well Works, Halifax, have been exhibiting one 
of their radials at the above. The machine, which has a maxinmni 
spindle radius of 4ft., is of their latest box-bed type, and fitted 
with gear speed and feed boxes. We understand it has been shown 
in operation, using high-speed twist drills, and has attracted great 
attention amongst engineering visitors. It has been awarded the gold 
medal. 

Denny.—At a meeting of the Town Council held on May 2, the 
agreement with the Scottish Central Electric Power Co. was discussed. 
The Council, with Mr. James A. Donachie, electrical engineer, Coat» 
bridge, went over and carefully considered draft of the agreement as 
revised by the power company, and they afterwards met the general 
manager and chief engineer of the power company, when the draft 
was again gone over and the terins thereof settled: subject to adjust- 
ment of the form of the agreement by the agents for the parties. 


Buenos Ayres.—4A consular dispatch reports that electricity has 
been introduced into various smaller towns in the Argentine Republic 
for light and power. The leading companies give the following figures 
of the current sold during last year for light: 15,410,000 kw., power 
6,700,000 kw. ; traction, 5,640,000 kw. This does not include public 
lighting. Many large buildings are going on at present in Buenos 
Ayres which should require lighting installations. Among these 
may be mentioned the new Congress hall, the law courts, the municipal 
theatre, and the university of La Plata. 

Chester.—The aggregate income of the Corporation electricity 
works was in 1906 £16,843, an increase over the previous year of 
£143. Tho total expenditure was £8,554, against £7,664 in 1905. 
From the net revenue of £8,289 intercst (£3,527) and sinking fund 
(£3,487) had to be deducted, leaving an apparent surplus of £1,275. 
The unexpended balance of the capital account is now £4,817. The 
loans outstanding amount to £94,033, and the amount standing to 
credit of the sinking fund is £6,868. At the end of the municipal 
year 1905-6 the works paid £850 fer the relief of the rates. 

Burnham.—The clerk to the Urban Council has informed the 
Council that the promoters of the electric lighting scheme for Burn- 
ham and Highbridge have withdrawn from the scheme, and have done 
so in spite of the passing of the provisional order by the Board «f 
Trade. The solicitors to the promoters, Messrs. Jacques, Clutton, 
and Moore, stated in a letter, which the clerk read, that the with- 
drawal of their clients was practically duc to the opposition offered 
the scheme by the Burnham Urban Council. The clerk repudiated 
this disposition, and maintained that only fair criticism of the pre- 
moters’ statenients had been made. 

Uffoulme.—Tlic representations made by Uticulme Parish Council 
with a view to the installation of the electric light in the town 
resulted last week in an offer by Messrs. Fox to supply the current, at 
a nominal cost of 2d. per unit, direct from their woollen factory, 
where the plant is in process of erection. This, however, is made 
provisionally that the town will lay the cable, which will involve an 
outlay of £200. The offer was received and accepted with much 
satisfaction by the Parish Council on Saturday, as by the installation 
of this new light, supplied at such а remarkably reasonable figure. а 
considerable saving to the rates will accrue. 

Dunfermline.— The question of the introduction of a supply of 
electric current for power and lighting purposes for the burgh of 
Dunfermline has been diseussed for 90 three years, The point 
now in dispute is whether the Council would be better {о provide a 
station of their own, or whether they would be cheaper to get a supply 
from the Fife Electric Power Co., who have erected a station in the 
district, and have been honeycombing the town with cables. Ata 
meeting of the Electric Lighting Committee it was agreed to consult 
an engineer of standing on the subject, and abide by his decision. A 
special meeting of the Council is to be held, when it is ex pected the 
committee's decision will be ratified. 

Edinburgh.—At a meeting of the Parks Committee of Edinburzt 
Town Council there was considered a proposal that the under;nouud 
telegraph wires should be laid in Princes-street Gardens. The Counci’, 
it will be remembered, refused the Post Office permission to lay the 
wires along Princes-street, and suggested Waverley Bridge, Ran sar 
lane, and Morrison-street as an alternative route. It is now ргор і 
that the cable should enter the East Gardens at the Waverley Bridge, 
pass along the walk, skirt the Scott monument, and pass along tte 
walk to the end of the garden, whence it might be continued by : 
tunnel to the West Gardens. The committee agreed to get a гер г 
from the city superintendent and the city gardener before coming to 
а recommendation, ` 


Burslem.—According to the report of the electrical engineer, Mr. 
Ashton Breniner, 24,296 units were generated in April. The equivalent 
of 8,052 8-с.р. lamps are at present. connected to tlie mains, exclusive 
of street-lighting. The Electric Light Committee are expecting to pay 
their own way during this year, and are consequently asking nothing 
from the rates. The accounts of this undertaking show that for the 
first six months of the existence of the works ending March, 1906, the 
committee lost £197, and that for the nine months ending Dec. 31 
last, to which period their accounts are now made up, the committee 
had, after providing for principal and interest on the loans accrued 
up to that date, made a prolit of £164, bringing the net loss, thercfore, 
on the first 15 months’ working to £33. 

Epeom.—At the last meeting of the Urban District Council the 
electrical engineer submitted a statement of electricity generated. and 
sold during the quarter ended March 31 last. The income from public 
lighting was £447, as against £382, and from private lighting £623, 
avainst £533. For the half-year ended March 31 the expenditure in 
connection with the works was 21, 151. 16s. 1d., and the income was 
£2,085. 158. 7d. The Local Government Board sanctioned the borrow- 
ing of £3.600 for the purposes of the plant extension, to be repaid, 
with interest, in 15 years. It was decided to ask the Board to extend 
the period of repayment to 22 vears. The committee, having further 
considered a petition from the residents in reference to the public light- 
ing of Woodlands-road, instructed the engineer to prepare an estimate 
of the cost of the suggested extension. 


Islington.— With reference to a communication front the Stepney 
Borongh Council respecting the alteration of the periods fixed by the 
London County Council for the repayment of loans for electric lighting 
purposes, the Lighting Committee of the Islington Borough Council 
have recommended the Council that in future all capital money for 
electric lighting purposes be borrowed for a period not exceeding the 
estimated life of the object for which it is required. They disagree 
with the views expressed by the Stepney Borough Council that the 
alterations will be most prejudicial to electric lighting undertakings. 
The same comuiittee also recommend that the metropolitan borough 
councils who are electric lighting undertakers be asked if they will be 
prepared to appoint representatives to attend a conference if convened, 
with a view to securing the reintroduction by tlie Board of Trade of 
the Supply of Electricity Bill. 

Wakefield.—Much excitement has been caused amongst trade 
unionists in Waketicld owing to the following notice which has been 
posted at the Wakefield Corporation's electricity works: In con- 
s quence of recent trouble and general upset of the smoothness of the 
station occasioned by the friction between non-union men and union 
men, it has been detinitely decided that on and after May 30 no union 
men will be employed, and should any of the employés be desirous of 
retaining their posts, they may do so by handing in thcir names to the 
undersigned. —H. A. Nevin.” Mr. Nevill is the chief electrical 
engineer to the Wakefield Corporation. and it is his intention to 
conduet the works independent of trade union interference. Last 
weck a meeting of the Wakefield Electric Light Committee was held, 
when the trouble at the electric light works was discussed, but no 
action was taken, the matter being left over until after the holidays. 


Italy.— A consular report states that the improvement of the service 
of posts, telegraph, and telephones between Sicily, proposed by the 
last Ministry, consist of the laying down of a new bronze wire of 3mm. 
between Rome and Palermo (1,052 km.), а new bronze wire of 3mm. 
between Naples and Palermo (803 km.), a new bronze wire of 3min. 
between Rome and Catania (907 km.), besides a new cable between 
Keggio and Messina of 31 kin. Ordinary iron wire lines are proposed 
between Palermo and Caltanisetta (132 kin.) and Catania-Caltanisetta- 
Girgenti (199 km.). All the above are single-wire lines. A wireless 
telegraph station is proposed lor Palermo, A single 5mm. telephone 
line is proposed between Naples, Messina, and Palermo. District lines 
ot 3mm. are to be constructed in Sicily during 1907-08 to the extent 
of 625 km.: in 1908 09, 1,081 Km.; in 1909-10, 160 km.; in 1910-11, 
146 km. Besides this, urban lines are to be constructed in Trapani, 
Caltanisetta, and Syracuse. 

Calcium Carbide Works in Ireland.—Tlere are a number of 
water powers in Ireland which might be used for the production of 
power for electro-chemical or electro-thermal operations, Several 
of these are being utilised for the production of calcium carbide. In 
connection with one of these schemes an order has recently been 
placed by Mr. Frank Broadbent, M. I. E. l., consulting engineer, for a 
640-h.p. Gilkes turbine coupled to a 430-kw. single-phase Mather and 
Platt alternator. This set forms the second set of this size for the 
works in question, and the turbine will operate on a Saft. total fall 
and develop the power at 500 r.p.m. Owing to the possibility of 
getting the furnaces close up to the water power, the alternators are 
run at low voltage—namely, 50—and are capable of developing up to 
10.000 amperes. They are self-regulating for constant output, and 
the turbines, therefore, are not hydraulically governed. As might be 
supposed, special attention needs to be given to the conductors carrying 
currents of the magnitude of 10,000 amperes. 


Rhondda. — Messrs. David Davies and Sons, Ferndale, are erecting 
a building and laying down electrical plant at Tylorstown at a cost of 
nearly £150,000. The intention is to provide an equipment to supply 
power for all purposes at the nine ре under the management of the 
firm. The No. 9 pit, Tylorstown, has only just been completed, and 
coal is now being worked in small quantities; at the No. 8 pit, 
adjoining, about 1,000 men are employed, and when all isin full 
working order at No. 9. 700 more workmen will be required. 
Additional housing accommodation is being provided at Stanleytown 
and on the side of Penrhys Mountain. Itis anticipated that 3,500 
tons of coal will be raised daily with an eight hours’ working day. 
At the new pit all the latest improvements in. colliery manipulation 
are introduced, a novelty being an electrical winding apparatus. This 
method has been adopted on the Continent, but in this country only 
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one essay lias been made to utilise it, and this proved a failure. Coal- 
owners have since been charv of experimenting, but the pioneers of 
the Rhondda Fach seem contident of success. The new generating 
station is from designs by Mr. W. H. Patchell, Westminster. who 
also acts as consulting engineer. The main structure will be 170ft. 
by 100ft., and three cooling towers, each 84ft. high and 33ft. in 
diameter, are to be erected. 


Cambridge.—At the last meeting of the Town Council the town 
clerk reported that the vicar of Holy Sepulehre had informed him 
that the ground in Round Church-street, where the Cambridge Elec- 
tric Supply Co. intended to place a sub-station, was part of the old 
churchyard, and that a faculty was obtained on April 9, 1874, fer 
throwing that part into the street. The ground was not in any way 
surrendered by the parish, or made over to the town, and the faculty 
was only granted on condition that the boundary of the old churel • 
yard was marked for its old length on the pavement by a land cf 
stone Ain. wide following exactly the outer side of the present work. 
A letter was read from the engineer and manager of the Cam) ridge 
Electric Supply Co. with reference to tlie proposed transformer station 
in Round Church.street, suggesting that the Corporation should 
arrange for the removal and reinterment of the human remains found 
on the whole of the site of the old churchyard, and inquiring on what 
terms the Corporation would approach the Ecclesiastical Commis- 
sioners with a view to the removal of such remains and the acquisition 
of the freehold of the ground, over which the public have at present 
a right-of-way, when it was agreed that the company be informed that 
the committee are not prepared to recommend the Council to incur 
any expense in the matter. 


Calcutta. According to the 7% iu, Trade Journal, the special 
committee appointed by the local Corporation to consider the best 
method of l'ghting the streets of Calcutta for a period of 10, 15, or 
20 years from May 1, 1911, have recommended that tenders should 
be invited up to Dec. 31, 1907, for lighting, by gas, oil, electricity, 
or other illuminants, of the city of Calcutta as vested in the Cor. 
poration of Calcutta. The city comprises approximately an area of 
20 square miles, containing about 170 miles of main thoroughfares, 
150 miles of smaller streets and lanes, besides several squares, markets, 
etc., the whole being lighted at present by 9,225 gas lamps of 24 e.p., 
84 high-power Janips equivalent to 2,074 lamps of 24 c.p., and 2,400 
oil lamps. The new contract is to be timed to conimence on Мау 1, 
1911, and the successful tenderer or tenderers will be required to have 
all arrangements completed and ready to begin and continue the 
lighting with etlect from that date. It is left to tenderers to propose 
their own plans for carrying out the project, the end in view being 
considerably to improve the present lighting of the city, and to 
this end it is suggested that representatives should be deputcd 
personally to inspect tlie area to be lighted, and the system now in 
force, in order that they may be in a position to judge for then - 
selves as to the best means to be adopted tor attaining the desired 
object. 

Hastings.—At the last Council meeting the Public Lighting 
Committee reported that they had inspected the lighting arrang. - 
ments at (Queen's-road, and had before them a report from the borough 
electrical engineer with regard to the lighting of portions of that road, 
and of the portion of Cambridge-road, by electricity, and recommen:l 
that four Oriflamme electric arc lamps be installed in Queen s-road, 
and one similar lamp at the junction of Elphinstone, Park, anl 
St. Helen's roads, two on tramway standards and three on the Corpora- 
tion's ordinary electric lamp standards: also that three Oriflanime 
electric are lamps be же | in Cumbridge- road, two on the Corpora- 
tion's ordinary electric lamp standards and one on a tramway standard. 
The five proposed electric lamps in (Queen's-road, ete., would displace 
11 gas lamps and one electric incandescent lamp, the annual cost of 
which was: three lamps, which for gas, lighting, and extinguishing, 
etc., cost £35. Js. 2d. each, £9. 9з. 6d. ; eight lamps, ditto, £4. 5s. 
each, £34; one electric lamp, £3. 10s.—total, £46. 19s. 6d. The 
cost for each of the proposed electiie lamps for current, carbons, 
trimming, and extinguishing would be £20 per annum— £100 jer 
annum—so that the increased annual cost of the improved lighting 
would be £53. Os. 6d. The three proposed electric lamps in Cambridge- 
road would displace nine ordinary gas lamps, the annual cost of which, 
at £3. 3s. 2d. each, was £28. 8s. 6d., and the increased annual cost of 
the improved lighting would be £31. 11s. 6d., or a total increased cost 
for the two roads of £84. 12s. per annum. The estimated cost of 
providing and erecting each of the proposed new electric lamps was 
£27, and the committee тош that the total cost of installing 
the proposed eight lamps—viz., £216—bhe paid out of rate account 
and spread over a period of three years. The Council adopted the 
report, 


PROVISIONAL PATENTS, 1907. 


May 10. 

10931. Improvements in incandescent lamp bulbs. David 
Falconer Campbell, Fairtield Building, Vancouver, British 
Columbia, Canada. (Complete specification.) 

10936. Improvements in arc lamp brake and focussing gear 
Janies Brockie, 60, Worship-street, London. 

10943. Improved means for connecting up electric cables. 
Robert Brown, 16, Great George - street. Westminster, 
London. 


( 10955. Improvements in telephone switch operating mechanism. 


Frank Maxson Potter, jun., 7, Southampton - buildings, 
London. (Date applied for under Patents Act, 1901, 
May 28, 1906, being date of application in United States.) 
(Complete specification.) 
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10969. Improvements in repulsion electric motors. Felten 
und Guilleaume-Lahmeyerwerke Act.-Ges., 47, Lincoln's- 
inn - fields, London. (Date applied for under Patents 
Act, 1901, May 14, 1906, being date of application in 
Germany.) (Complete specification. ) 

10972. Improvements in or relating to insulators for electric 
conductors.  Porzellanfabrik Kahla, Filiale : Hermsdorf- 
Klosterlausnitz, 111, Hatton-garden, London. (Date applied 
for under Patents Act, 1901, May 14, 1906, being date of 
application in Germany.) (Complete specification.) 

10979. Improved method of current regulation in electric 
installations in which storage batteries supplement 
the generator. Otto Schaller, Birkbeck Bank-chambers, 
Chancery-lane, London. (Date applied for under Patents Act, 
1901, May 14, 1906, being date of application in Germany.) 
(Complete specification. ) 


May 11. 


10993. Improvements in the electric lighting of specula. 
Samuel Kaplan and Emile Batault, 10, Rue Sénebier, 
Geneva, Switzerland. (Date applied for under Patents Aet, 
1901, May 14, 1906, being date of application in France.) 
(Complete specification.) 

10996. Improvements in arc lamps. Herbert Edmund Moul, 
18, Kensington Court-place, London. 

11022. Improvements in lightning arresters. Hugo Hirst and 
Paul Loescher, 71, Queen Victoria-street, London. 

11044. Improvements in electric cables and the bonding 
thereof. Albert Edgar Tanner and Ernest Alexander 
Claremont, 4, Bloomsbury-square, London. 

11066. Improvements in dynamos for train lighting. Henry 
Leitner, 4, South-street, Finsbury, London. 

11070. Improvements in and relating to switch mechanism 
for controlling electric motors. The British Thonison- 
Houston Company, Limited, 83, Cannon-street London. 
(Allgemeine E'ektricitats-Ges., Germany.) 

11071. Improvements ?> and relating to electrically-operated 
winding gear. Allgemeine Elektricitats-Ges., 85, Cannon- 
street, London. (Date applied for under Patents Act, 1901, 
May 12, 1906, being date of application in Germany.) 
(Complete specification.) 

11072. Improvements relating to plates for electrical accumu- 
lators. Michail Margulis, 7, Southampton - buildings, 
London. (Complete specification. 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on June 6.) 


1906. 


3172. Ships’ or analogous electric telegraphic apparatus. 
Montgomery. 

11058. Electric oirouit breakers. Stout. 

11462. Electromagnetic power transmission apparatus. Jani. 

11676. Devices for connecting the conductors of electric 
circuits, more especially intended ror use in the 
“wiring” of buildings for electric lighting. Berry and 
Harrison. 

Manufacture of incandescing bodies for electric 
incandescent lamps. Just, Hanamann, and Vereinigte 
Electricitats Act.-Ges. 

Methods of suspending the conducting wire of electric 
railways and the like. British Thomson-Houston Com- 
pany. (Allgemeine Elektricitiits-Ges. ). 

13585. Apparatus for enabling the transformation of a single- 
phase alternating current into a continuous current. 
Auvert and Ferrand. (Date applied for under Inter- 
national Convention, July 3, 1905.) 

Electric switches. British Thomson-Houston Company. 
(General Electric Company.) 

Electric starting machines having flywheels that can be 
uncoupled therefrom when working with light loads. 
Siemens Bros. Dynamo Works, Limited. — (Siemens— 
Schuckertwerke G. m. b. H.). 

Systems of electric motor control. British 
Houston Company. (General Electrie Company.) 

Electric starting switches and regulators. Allan. 

Signalling apparatus for electric railways. Paruscl. 

Mode of and means for electrically treating air and 
other gases. Bridge. 

Commutator switch for two igniting sources of olec- 
tricity. Horch. 

Instruments for indicating the flow of currents of 
electricity through conductors. Ross. 

Electric switch mountings. Olver and Crawford. 

Electric incandescent lamps. Forster. 

Supports for metallic filaments for electric incan- 
descent lamps. Lederer. 

Electric arc lamps. British Thonison- Houston. Company. 
(Allgemeine Elektricitats-Gesellschaft.) 

20703. Electrical resistances. Davy. 

21349. Electrolytic production of copper wire strip or the 

like. Cowper-Coles, 


11944. 


12621. 


13601. 
14945. 
15223. Thomson- 


16819. 
17071. 
17768. 


18083. 
18135. 


19299. 
19620. 
20210. 


20463. 


22715. 
24422. 
26983. 


Electric condensers or the like. Dearlove and Brown. 

Magnetic separators. Ruthenburg. 

Apparatus for detecting whether railway or like 
points are in their correct position and an electrical 
switch for use therewith. Siemens Bros. and Co. and 
Ferreira. 

Eleotro-doposition of iron. Cowper-Coles. 

Multiple-unit controlling systems for electric railways 
trains, and the like. Allmanna Svenska Elektriska- 
Actiebolaget. (Date applied for under International Con- 
vention, Jan. 2, 1906.) 


1907. 

Magnetic separaters. Cowper-Coles. 

Electrical switches. Dorman, Smith, and Baggs. 

Trolley wheels for overhead conductor systems of 
electric tramways and like purposes. Hilton and 
Dawson. 

Electromagnetic couplings for signals. 
Siemens Bros. and Co. and Ferreira. 

Current collectors for electrically-propelled vehicles. 
Allgemeine Elektricitats-Gesellschaft. (Date applied for 
under International Convention, Feb. 23, 1906.) 

Magnetically releasable locking dovices for miners’ 
lamps and the like. Muller. 


28897. 
29771. 


1085. 
1801. 
2555. 


2748. railway 


4263. 


5849. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. paid, Last price 
Commercial and Industrial. £ £ 
F Cum. Pref., Nos. 1-70, 000 1 = 23 
5 PY “hlhhkh⁰kõͥů ве вз оөоө зө зе . 3 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 .. 21/32-25/32 
British Aluminium Co., Ordinary, 2,001-40,000............ 9 .. Ў 
—— — 7 per cent. Cum. Pret., 1-40.000.................. 5 . Sabi 
“А” 6 per cent. Cum. Pref., 1-20,000............ 85 — У 
— —— $ per cent. Funding Certificates, 1-20,000 ........ 9 .. 4 
—— — 5 рег cent. lst Mort. Deb. Stock, Red. .......... 100 .. 99-103 2d 
—  — 54 per cent Loch Leven Deb (Reg.), R d.,1-5,000 100 .. 98-101 
British Insulated and Helsby Cables, Ord., 1-100,000...... 9 647 
—— 6 рег cent. Cum. Pref. 1-100, езже еже ЖИМ 53 
—— — 4 per cent. Mortgage Debentures ............-- ] wo 102.05 
British Thomson- Houston Co., 44 per cent. lst Mort. Deb. 
aeq U ³ AAA Ku A ĩ 8 100 .. 9296 
British n house Elec. and Manuf. 6 per cent. Pref., А T 
- 4 per cent. Mortgage Debenture Stock .......... 100 .. 64.68 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 .. i 
Non. Cum., 6 per cent, Pref. .................... 2 1- 
44 рег cent. lst Debenture Stock ................ 100 .. 8% 
44 per cent. 2nd Debent ure 8tock................ 100 79-18 
Callender’s Cable, ререпібцгев............................ 100 .. 1063-108; 
iin 8 5 — 104111 
5 per cent. Prei 5 34-93 
Consolidated Electrical Co., Ordinary, 1-110,000 .......... 1 5416-1016 
©гошрбоп and G; 35 135 
5 per cent. Dobentureeess 100 — 
Dick, Kerr, and Co., Ordinary, 1 20, 0 “ 1 15/16-1 9/16 
6 per cent. Cum. Pref., 1-305,000 ................ 1 жи 
— —— 44 per cent. Debenture Stock, Кей. .............. 100 102-105 
Edison and Swan United, A” Shares, 1-99, .......... 5 us 11 
— % A” Shares, 01-017, 199 5 24-23 
5 per cent. Debent uren. k 100 — 8392 
4 per cent. Deb. Stock, Red. .................... 100 .. 85 87 
Electric Construction, Nos. 1 to 112,100 .................. ВА 1-7Л6 
7 per cent. Cumulative Pref. .................... 8 „ 142 
4 per cent. Perp. 1st Mort Deb. ................ 100 .. #19 
Electrolytic Alkali Co., Ordinary, 1-202, 21 ꝗ 1 11/32-13/32 
Ferranti Limited, d per cent. lst Mort. Deb. Stock, Red. 100 .. — 
General Electric Company (1900), 5 per cent. Cum. Pret... — 8:91 
4 per cent. lst Mort. Deb. Stock ................ 100 .. 82 96 
W. T. Henley's Telegraph Works, Ordinary .............. 6 — 121: 
44 per cent. Preferene ee 6 — 81 1 
44 per cent. Debent uren 100 . 1067109 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 1 d 
4 per cent. Ређепіцгея.......................... 100 2 9 100 
National Electric Construction Co., 1-170,000 ....... ees. 1 .. 27/5:231/32 xd 
Parker, Thos., Limited, Ordinary ........................ 10 10-104 
Peebles (Bruce) and Co., 6 per cent. Cum. Pref., 20,001-50,000 5 4-44 
Telegraph Construction and Maintenanoe................ 19 .. 50 
5 per cent. Bonqag·zme me 10n . 31004" 
White, J. G., and Co., 6 per cent. Cum. Pref., 1-15,000 .... 10 .. 9:10 
Electric Lighting and Supply.— 
Adelaide Electric Supply Co., 6 p. с. Cum. Pref.,1-10,000 .. E 41-54 
sournemoutnb and Poole, Ordinary .......... . 10 .- 94 0 
44 per cent. Cum. Pref., /,501-15,000 ............ 10 ss 94 10 
—— 6 per cent. Cum. Second Pret., 15,001-22,500 ... 10 — 10.0: 
per cent. Debenture Stock, Rede. 100 — 101-104 
Bromley (Kent) Electric Light and Power Co. .......... — 221 
44 per cent. 1st Debenture Stock, Red. .......... 100 — 9 
Brompton and Kensington, Ordinar / 5 „ 83 
7 per cent. Preference ................. . 5 — 74+, 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-60,000.. 5 œ 1:85 Ad 
Nos. 80,001-1 ,000 ‚—œ—e t 666 ee оо ьа 4 =a 6-7 ха 
Cambridge Electric Supply Company, £10 Ога. .......... 8 _ 124-134 
Canadian General Electric Co., mon Shares 8100 .. 128-132 
Central Electric Supply, 4 per cent. Guar. Deb. Stock .... 100 — 10)203; 
Charing ом, West End, and City Electric Supply, Ord., 3 4 
—— 44 per cent. Cum. Pref., 1-80,000 ................ 5. ш 44 
—— per cent. DebentureStock, Red. .............. 100 . 96 39 
"City Undertaking,” 43. р.с. Cum. Pref., 140,000 5 3} 44 
ditto (1903) 40,001-80,000.......... 5 „ 5121 
Chelsea Electricity Supply .............................. = 5; 4 
4} percent. Debentures ........................ 100 — 10-1 
Chicago Edison Co, lst Mt. 5 p. c. 30-yr. Gid. Bds., Red., 
CJJ—§%ͤ bancs ⁰õvym ⁵⁵ sous ua Sens #1000 .. 98-101 
City of London, Ordinary rho 10 „ 92-103 
6 per cent. Cumulative Pref......... ........... 10 — 111-121 
5 per cent. Debenture Stock .................... 100 . 25-126 
we per cent, 2nd Deb. Stk. Prov. Certa. (all pd.).. 100 .. 97-100 
City of Wellington Electric Light and Power Co., о per 
cent. Registered 1st Debe., d., 1-1,63) — 25550 50 = 48-93 
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Name. Ec Last price 
£ £ 

Cordoba Light and Power Co., lst Mt, Stl. 5 per cent. Bds., 

, ⁊ᷣ -v y ШЕ; 100 — 90-92 

County of Durhem Riectrical Power Distribution Co., 

8 10,001-50,000 .............................-. 8 * 44-5 
— r cent. Preference, 1-50,000 .................. б: 44-5 

County ot A 7. „„ 11 
a 6 per cent. »*999092300909090900009000099 10 = 10 158 
— omi Dal Debentures Prov. Certa. AU рї. Ro: 100 . 160510 
— 44 per cent. 2nd Debentures Prov. Certa. ....... — 95-88 

Edmundson s Electricity Corporation, ,150000.. 5 — rh 
— —- per cent. Cum. wu ЧИЕ oun 8 "E 12-23 
— — 4& ver cent. First Mort. Da * 90 

Electrical 3 Co. of Ontario. 5 per ‘cent. М. 

Mort. 39-year Gold Bonds, '0,751-15.75) .............. — .. 79-81 p.c. 
Electric Lt. & Traction Co of Aust..6p.c Cm Pf.,130,000 8 nd 
— 5 percent Debenture Stock Bed 1 = P8- 

Blectric Supply Oo. of Victoria, 5 per cent. lat Mt. Deb. 

1 ² ᷑ · ꝙUↄœUœ k лове гое . 100 969% 

Folkestone Electric Su ‚ Ord. Nos. 1-10,000 ........00 5 om ay 

cent. Deb. Btock, Red............ . 100 . 97-1 

Hove Rl c ting, Ord.. 1-15,000 ооа ETET) вооев 5 = 7-74 

Indian Electric Su and Traction Co, 6 per cent. Con- 

struction Deb. ек, Бе. 23 ĩðVZu wae Cee ИЙЕ 100 .. 196.103 

Isle of Wight Elec. Lt. and Pwr, e с. Pb. Stk. Red. 100 94-97 

ND p Blectric Power and Lig , 6 per cent. Сиш, 

122 c CI É V s = 25/32 29/32 
Kensington & & Koigh'abridge Elec. Lt. Ord., 1-210000 .... 5 .. 8494 
Ведае да азб ище апа i Ord Hin, 4 pe 

cen Deventare ск Е о PON iia, re. ; 100 РЕ 97-108 

Kidderminster Dist. Elec. ting Traction, - 

London Electric, % % %% „ %%% %% „%%% „0% 0 % „„ ее oe ° ео 14-24 
——— 6 per cent. Prein 5. a 88.80 
— 4 per cent. lst Mortgage Debenture Stock, Red... 100 

Madras Electric Supply tion, 5 cent. Construc- 

Deb. Stock., Red. v. Certa.), all paid ........ — . 944-S75 

M tan Ord „ 100,001-500,000 .. ............... 5 * 63 61 
— 44 pe per cent. t Mortgage Debenture Stock.. . 100 .. 105 09 
„ ome NoD 5 — 44 52 

“ы? t. Mortgage Debenture, Red... .100 . 88 e3 

Mexican Setelo L Light Co., 5 per cent. lat Mort. Gold ‘Bde, 

1935, C 1-1,000 ($100), D J. A 0000 — 78-80 p. с. 

Mexican Light and Power Oo, Capital Stock.............. 1 50-52 
988000 J00 cent. lst Mort. Gold beeen Red., 1-4,000 

(9500), 4,001-14,000 ($1, 1000) ЕРЕН ООСОР АУА Я = ge 85.87 

Midland Klectric Power 44 p.c. 1st Mort. Deb, . — . 95-98 

— ар 078005 ые upply, Ordinary: I 8 — 71 1 
— о, **950990060690029»600990905*9999209099 eo 8 
— da, 78,001.87 800 (sued at £2 prem. 168. — 2 — 3 
5 44 paid * — NA 
—— u a prem., 8. ee 1 

Notting НШ Riectric Lighting з v 12 15 
nau Det у Mort. Debs. Nos, 1-500 (Reg.) . — 9699 

Oxford Electric, Ordinary, 1-96 and 40-14,310 ............ — Ы 
——— 4 per cent. Debenture Stock .................... 100 2 96 98 

River Pilate Electricity Co., Ord., 1-119,687 & 120,501-120,507 1 .. 9/16-11/16 xd 
——— 6 per cent. Nou-Cum. Pref., 1- 100,000 о о 1 . . 13/16-15/16 xd 

4 рег cent. Debenture stock, Вей................. 100 96-100 

Rosario Electric Co., 6 per cent. Cum Pref., 1-20,000 ...... 5 .. 6-54 
— — 6 per cent. Cum. 20d Pref., 1-15,000 FEES 4. 4-4, 

Royal Electrical xad cer осмо Montreal, ч per cent. First 

Shares Mortgage Kok eue AE oS aae rere 100 99 

Shawinigan Water and Power Co., ә рс. Сора u Mt. Зав. — .. 98-100 p. c. 

Smithfield Markete Electric Su ply, Ord ees D. 14-24 
——— 4 per cent. Debenture Stock .. ere 10 „ 7377 

South 9*e*25e«2250000092220290992«»900a2952990€9 b азиз 21-21 

South Metropolitan Electric Light and Power, Ord. ED аю кі 
— 7 per cent. Cum. Pref. . FFF 2 2 „„ 1 es od tds 

5 and Fall м Мог Пер. "101 -20,080 ...... 255 NEP 15 n 

am 8 Mall, Ordinary, "2992530090925 27 4 
— — 7 per cent. Frei. e*9900909000800909000902000909€90 5 e 98 85 
———— 34 per cent. рэз e 6 „ „ %% „%% „ „ „ „„ „6 „ о 22 026 „ „ „ „ „6 ee 100 = 99 

F Ordinary, 8-30-007 „зе. Ô m 144 
——— per cent. бшш ve Preference, 50,001-80,000 б ba 23 15 
— 44 per cent, Pret,110,01-338851 шш... 6 — 54-53 

Electric Tramways.— 
ANO Argentine. Di per cont Cum. Pref., 1-260, 007 ; „5 илә 15/16 
canos Wee Det сеп Debenture Stock, 188.... 100 — 153-126 

Auckland Elec. Trams., 5 o u мо Deb. Stk., Red. es. 100 „ 104-107 

Barcelona Tramways, Ord., 1-20,000 .............. és vbses MU. um 
Ee gar Gant Cum Pur Stinson: 110000 .......... 10 - — 
— — 5 per cent. Deb. Red., 1-600 662 29 2 6 2 2 26 „„ „ . ө 100 еж — 
— ^ cent, Red. Deb. Stock ................... .l0- — 

Bath Elec. ways, Ld., Pref. Ord. Shs. 75,001-150,606.. a 14 
—— 5 per cent. Cum. Pref. Shares, 1-55, rc 1 * ate 

and Midland Trams., 4) p c. lst Db. Stk., Red. 100 .. -93 

Blackpool and Fleetwood Tramroad ...............-- 10 .. 15-15 

Bombay Elec. Supply & Trams. Co., б per cent. Cum. Pref. 8 `. 4 

3 per cent. Deb. Stock, Red РЕТ 100 .. -99 
way Invest. Ord., 1-75,000 22 „%% % % „„ 6 ов B ° 5 eu 2-24 
een bera Cam Pree Nos. 1-75,000 m < 45-54 
р N Deb. Stk., Red., Prov. Certa. all pä.. 100 . 88-102 
British ( umbia Electric Railway Co., Пек . 100 .. 123-127 
Pret. 2 6 6 6 „„ „6 „6 „ 6 6 %%rl „%% „„ „% „„ „%%% „ „% „„ „ 0 6 6 60 100 [1 106-111 
per cent. Cum. Perpetual Pref. Stock.. 100 .. 102-106 
ес 1-6,250, of £40 each 40 .. 99-101 
per cent. Vancouver Power Doo = 1024-1035 
5% e 10 -24 
gair сеа T EE .. 10 ~ 61 62 
NOCET. Stock ... 100 — 99.103 
Deb. Stocck k ee 100 e 79-82 
Buenos Ayres and PE ⁵ĩðͤb a — 34 A xd 
A” 6 per cent. Cm. P£., 1-40,000................ 6 44-58 xd 
= nee e ces aL р ~ 4751 ха 
— § per cent. Deb. Stock, Red. 6 6% % %%% „ %%j%/6ç U в өг 100 = 105-115 
“cone Ayres Elecirio rama, 5 po. Deb Bc; Rel 10 ПШ 
Bueoos € „ pc. De v. — 
Buenos Ayres Gd. Nat. Trams. Co., 5j per cent. Pref. De 3005101 
eee ook. ! Deb. Bonds, Red., 1-2,275 ............ 100 .. 100-105 
Ayres Lacroze Trams. Co., Stg. 5 per cent. 1st Mort. 
Dex Mon Red 105,000 ee ee ee ee ee ee „ „„ „ „ о о 1 oe 2 

Calcutta е; оооооавооое о 699 22 2 2 6 о 2 2 „ 0 oe 4 
— — 106,001- 610 62 2 „ „„ „%%% „%% %%% „%% %% „ „ „ 0 (FETE ENT) es 7 8 xd 
— 55 "10,000. €9*90609609006092042009€ e es 1 -108 

Cape ways, Nos. 33 = a 

City of Birmingham Tramways, о per oen t. Cum. Pref. .. 5 au 4 
— — 4 per cent. lst Mortgage Deb., 125 917) ...... 100 . 98-101 
City of Buenos Ayres Trams. Co. (1904 р. 1-248 MEER 5 s. 94-58 xd 

———— 4 per cent. Deb. ылан and ША Е ХИМ 100 .. 97-101 
Colombo Biectric Tram а eden 9 per сеп Ü 
Mortgage Debenture Stock, Red. e» сө 64 64 os 64 єз 64 Q9 аю e 96-100 


Name, E © Last price, 
£ £ 
Cork Electric Tramw and Lighting Co., Ordinary 6 6 00 10 [d 14-1* 
T. G pot cint, Cum. Pret % % % %% %%% %%% % %%% %%% % „%% „ „ оо ове 10 үе 13 105 
— § ME. Debentures FC ĩ²V;́ bare e es . 100 . 1 
Dublin U iir do: e » Ord., Noa. 160,000 ...... 10 æ 14.154 
— A Аана thin 1-40,00............ 100 Pr 134-144 
5, per cent. Mort. Debe 1-5,000 Red. ...........- 5 94-96 
Hastings and Dist Elec. Tram. Co., 44 p.c. Deb. Stk., xad. 100 .. 898-101 
Havana Electric Rall Consolidated Mort. : per е 
yeat Coupon Bonds of 1952, 1-6,957 ................#1,000. 85-90 
Tramways, "*9»09990995€9€22020509 "0909?0999?90080208t9*^09 all г 1 18-19 | 
6 per cent. Cum. Pref. ...... S» Ps ate leu — UON 14-14 
44 per cent. Deb. Stock LE E E EE SE] LE eee — 108-1 
Isle of Thanet Electric Tramways and Lighting, 5 per c. 
Cum. Pref., Nos. 30,001-60 **0065099*42900000€090€0925800280800200 6 dad 1-8 
4 per cent. lst Mt. De Stock. 6 0e %%% % %% % „ „ ое 100 ав 68-75 
Kalgoorlie Electric Tramways, 1-25), 8 1 . N32 5/3 
5 per cent. '* A Deb. u k. ...... 100 .. 9185, 
——— 6 per cent. B" Deo. Stock.. 100 .. 80-8% 
Kidderminster and District Lighting and Traction, Pref... 5 — 8-84 
Lancaanire Unite d Tramways Limited, 5 per cent. Prior 
Lien Deb. Stock, Red... ee "8 оозвпооооосо сово оевово оо 100 ы 96-98 
——— £296.500 200 Mort. Deb 8 „ 6 %%% %% „% %% „%% =» = — 
——— £835. 530 Deferred Deb. Stock (all fully — “= — — 
Lisbon Bleotric Tramways Limited, Ord., Nos. à 1 ..1 316-1 7/16 
— 6 per cent. Cum. Pref., Nos. 1-425,553 ee 1 21116-1 Me] 
Deu Ü ted Tira Mort, Deb. » 1-5,00) Bel. ha PON Ny ger is 70 67 
on per cent. am. 02500 020200 HER 
— per cent. 1st Mt. Db. Stock, Red. . 5 2 2 6 6 66 6 00 100 ae £5 83 
Madras Dec. Trams. (1904), 5 per oent. Deb. Stk, Rd. ....100 w 98-101 
Manila Elec. B R and Lghtg. rp. Sn c. 1st Lien and Coll 
Tr. Sinkg. Fund Goid Bonds of 1955, Red., 1-4 635 .... $1,009 . 93-95 
Manx Elec Kallway Co., 54 p.c. Cum. Pref., 301-21,635 and 
/// ³·˙ͥ/ е а еа О гала ЗЯ 97.160 
44 per cent. let ci A "^is Stock, Red. .......... 100 .. 71 
Metropolitan Elec. Trams., Def 1,000,001 1.3 314,016... 1 ш 1/65/16 
——— 5 per cent. Cum. Pref. bib obi 000,000... 4 we 27, 32.3132 
——— 44 per cent. Deb. Stock, Red............... Бере = 96-99 
Mexico Trams. Co., Gen. Cons. Ist Mort 50-year 5 per cent. 
Gold Bonds .......................................... — . 98.86 p.c. 
Milwaukee Rlectric Rail an actos 50-ут Cons. 
Mort. Bonds, 1926, 18 200 nd 000............ 01,000 .. 1035-106 
Montreal Street Rail, 44 per cent. Sterile Deb., 000 
N (ME) isi ees „ 6 „ „ 6 о A Dern t. i. 16,000 and 100 =» 102-104 
ew Gen Traction, per oen Cum. Pret., . an 
34,001-74,000. оооосвоьоооооовсоотоооооо оо оо осоосоововоооооо оо 6 ae 333 
111 [ашны Птшшшу ы; 10 .. 12 
——— per cent. 5059009290029 66% „% „„ %% „% „% „6 6 „6 оо 10 = 1 
Perth Blec. Tramways 5 per cent. 1 Mrt, Deb. 8k... 100 -106 
Potteries Electric Ж 6 „ „„ „ 6 „ 20 1 = 44 
5 per cent. Cum. Pref., 500,001-545,000............ 1 2 9375 
oent. Debenture Stoc **-290 ee ee ee W 0-5 100 = 4-994 xd 
Provincial [Tramways Co., Ordinary, 1 24, 318 to wrt enacts 10 .. 64-5 
—— 6 per cent. Cum. Pref., 1-10,000 .................. 10 .. 101-111 
Rango rou Tramway and Supply Co., 6 p.c. Cum. Pref., а А 
* е э а ® э = @Ф э = э % eevee ® Ф э ө э е ә „„ э ө ө „% „ „„ Ф э о „% % „%% „%% „„ е 6% о 0 ee U 
44 per cent. lst Mort. Deb. Stock, Red. .......... 100 .. 97.1 
Sao Paulo Lramway. L'gut, and Power Co................. $100 .. 12514 
5 per cent. lst Mort. Deb., Кей. 1929, 1-11,000 ....3500 .. 96-97 p.c] 
South Metropolitan Electric Tramways and Lighting бо, 
S pet cent. Cum. Pref., 19,571-169,570, Prov. Certs. . 1 . 2932-1 1/32 
cent. Deb. Stock, Red. 1940 ................ .100 .. 8285 


Рн District Electric Tramways, 5 p.c. lst Mort. 


Deos, Red., 1-1,600 .... ............................. 1 E" 86-90 
Yorkshire (West Riding) Elec. Tiam. Co., Ocd., 70,001-110,000 5 .. 1-14 
——— por cent. Uum. Prel., 1-46, | x tue 9. .. 31-3 
—— 44 per cent. Ist Deb. Stock, | ^. ................ 10 .. 39. 

Electric Railways.— 
————— 4 pet cent. Pref. oe J am 92-94 
— 2 Seri e qu» an ao «зо «по €D ФӘ en om en 
—— å p.c Deb. stock (Prov. t Corte., d paid), 10) . 105-106 
City and South London, Consolidated Ordin 9 ꝝ˙ũ4ĩ 100 . 41-435 
——— 4 per cent. Debenture Stock 6 %%% „„ 100 102-106 
—— 5 per cent. Pref. Stock '91 6 6 % %%% % %%% %% %% „%% ое ое 100 as 117-121 
P9 90 99 2 %%% % % % %% „%% „ „% „% „%%% „%% „666% 60 100 e 115-118 
^ 2 2 9 % % „ 6% 66 „% „% оо „66 „„ 66 „ 06620 100 Lnd 109-112 
Liverpool Overhead, 5 er cer cent. Prei РРР — " d = 10-104 
» „„ „„ „„ „„ „„ „„ „„ „ ^ 1 
——— 4 per cent. Mortgage Debentures, Red., 11.700. — o “30, 
Underground Electric Railways London, 5 pet cent, 
Profit-Sharing Secured Notes . оооооооо о #eaeeeee 88606 — j -— eee 74-77 
Telegraphs and Telephones — 
Amazon Telegraph Oo., 1-25,000 .......................... 10 . 5-34 
5 per cent. Debe., Hed., within .-1,069 ............ 100 .. 88-91 
American Telephone and Telegraph, uoi Соар Trust 4 per 

ош Bonds, атк ,000 ECC On o КО > ы 

Anglo-American Telegra t nary k! eR 4-64} 

ы 6 percent Preferred ону CC 100 1074-1031 

Deferred O 100 204-204 
Anglo-Portuguese Telephone 'Co., 5 per cent, dat Mort Deb. 

8 J/CCõ§Ü˙⁊—ẽ 8 100 90-101 
Chili Telephone Co., 1-44,00)... 9' xs 63-75 
Commercial Cable Čo., ster, 500- -year 45 p.c. Deb atk., Bed. 109 . 924-944 
Cuba Submarine Telegraph Co., Ordinary, r 16, 0000 10 8-Р 

10 per cent. Preference, r. e 10°... 16-1 
Direct Spanish Telegraph Uo., EAS „5 „„ „%% „„ 6„ „6 6 0 %%, O 5 ove 3a a 
—— 10 per cent. Cum. Preference . дебои оний с. Dose > ОД 9, 
жн рр 44 pe t cent. Debs., 1. 600... вапеоооооосеооооооо €Poccoo»t 9009000929 50 ate 100-1 
Direct United States Cable Co. suada 155-16 
Direct West India Cable Co., 4; per "cent. ` Debs., "Reg. 

within 1-1,200, Red. 100 ... 100-102 
Eastern and South African, 4} рег cent. “Mort. "Dete., within 

1 5, 00, 19° 9.. %% IIT ol eee 98-101 

—— — 4 per cent. Reg. Mort. Debs. (Mauritius Sub. dy). 
1 8, 000, 1913. %% 0 25 eee 9?-100 
Eastern Extension, "Australasia and ‘China, 1-300, 000 Е es 10 se — 134-14 
—— 4 рег cent. Mort. Deb. Stock, Perp. .. . . . 100... 1034-1064 
Eastern Telegraph Co., Ordinary Stock ......................... 100. ... 136-141 
34 per cent. Preference Stock .. eee 100... 887-904 xd 
4 per cent. Mortgage Debenture Stock. . . . 100 . . 1035-1064 
Great Northern Telegrapn Co. (of Copenhag en) p 10 54-36 
Halifax and Bermudas Cable Co., M per gene my Mort. 
1 a — éni "E > 85 100204 
ndo-Kuropean Telegrap T F see 
Marconi's Wireless 10 Oo., 1. 250, 127. issue. Mors ii ; 
296,128-384,190 . zc C ars * 
Monte Video Telephone Co., Ordinary, 2. 72,000... esee 1 1616-1 1/16 ха 
9 per cent. Preference, 1 S жа {1 ха 
Oriental Telephone and Electric V 1 195/10-17/16 xd 
— cent. Cum. Pref. . eeeeeeeese re ene 1 ep 1 14 xd 
Pacific and Buropean Tel., 4 p.c. Guar. Dobe., Bed., 1-1,000 100... 
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Name. Amount rast price Name. Amount Last price 
25 2 Pg 
National Telephone, Preferred 100 .. 108-110 Telephone Co. of Egypt, 44 per cent. Deb. Steck, Red. ...... 100 99-102 
——-— Deferred Вос... ооо воо» ә» з» 100 . 1044-1064 West African Telegraph Оо. .............................. croso ........ lu. us 10-104 
—-— 6 percent, Cum. First Prei. . 10 111-187 Weat Coast of America, 1-30,000 aud 53 001-53 003..... 85 io А i 
— 6 рег cent. Uum. Second Pref. 66 0 6% 6% %% %%% %% „ „„ „ 10 10-12 4 p.c. Debe., 1-1, 500, Gua. by Western L'olegrapo... sa 1 
—-— 5 per cent. Non. Cum. Third Pref. .............. 6 .. 55/16 > 755 West India and Panama Telegraph Uo. , Ordina: y.. ...... ꝗ 110 .. 9416-1 NG 
— 33 per cent. Deb. Stock, Hed. .................. 100 „ 954-974 6 per cent. Cum. let Рге{өгепсө......................... 10 8-84 
— 4 per cont Deb. Stock, Red. . ооо е.» „ 100 „ 100-104 ——-— 6 per cent. Cum. 2nd Preference —— — 0... 652 
United River Plate Tele. O.., Urdinary, V 1: 100,009 mo: es)090 „ 62-74 5 per cent. Debs., Red., 1 e e AGU: ooe 100-103 
——— $ per cent. Cum. Pret, 1- езек уке. с Ө? жаз b-54 Western Telegraph Co., 1:207.930. sens 8 . 10 . 1353-14 
— 5 рег cent. Debentare Stock, Red... se [III 100 eee 109-118 — — I 4 per cent. Debenture Stock, Red... Ore seeereenereeereares 100 102 105 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Return sfor 


Miles of 


Increase ОР Accounts for past year, 
week. decrease. a 
Line. a ä — 
Current Total Oar miles 
Badin | 1907, | 1906 | Week. year. 1907. | 1806. | Binding | seipte| carried. PUR: 
8 g 8 £ 
Aberdeen Corporation ..........|May 15 1,523 122 |+ 11| + 1,725. 253 | 45 May 51| 64,071 | 15,630,851 | 1,379,723 
Ayr Corporation op 1 2 23t j- 9 — 8 8 „ 15 14,388 816, 946 
Baker street and Waterloo Ву... , 18| 4,260 | 1,359 | +1,0)1| + 8,746 | — — = =. 
BirkenheadOorporation ........| 19 1,023 9S1 |+ 72| — 557 |45 63) 45°53) {arch 31| 55,085 | 11,145,531 | 1,309,903 
Birmin bam Corporation . . . 4 os 18 6.181 =. = =. 5% | — 51| 17,155 | 4,709,798 | 266,586 
Blecubürn Corpbratſon . 15 1087 | L06: |+ 2 f 655 | dà „., 28 68.875 6.661.720 886.955 
Blackpool Corporation, 26|] 526 551 5|- 839 171 174 31 — = = 
— „ 18| 53 374 — 15| + 5| 164| 164 Deo. 31| 51,846 | 2,585,677 | 579,264 
Bolton Corporation ..........-.| » 19) 2,7 | 1,873 |+ 274) + 105 | 42 2 | March 51| 95,766 | 20,205,196 | 2,161,130 
BournemouthOorporation ......| „ 15| 1,532 1.487 |+ 45| v әс 17410 4 , 31) 55,876 | 10,058,288 | 1,121,623 
Bradford Corporation eeccccesee| 99 11 4,669 4,423 | t 241 + 379 95 95 | 1|250,085 | 47.108.000 | 5,055,592 
Brighton Corporation ..........| » 19] 872 825 |+ 95) - 45) op] 8) 180,339 | 11,321,160 | .152,828 
Bristol Tramway Company......| » 17 5,152 | 5,095 |+ 56] — Sli | 14| Оес.511259,799 | 45,312,372 | 6,127,135 
Burnley Согрогайоп............| » 18 1.257 | 1,10 |t 15/ - 40 | 4) | March51| 57,992 | 11,092,704 | 1,197,772 
Burton Corporation ............| » 19 285 261 |+ 22|- 198 | в „  1|17,950| 3,878,869 | 454,082 
Cardiff Corporation ............| — P ж = — |3802 |32. , 1[112,209 | 24,134,365 |: ,770,049 
6| — 223 . . 
Oarliste Tramways Company ....| » 18) _ 181| 175 ; 8:5| 8:5| бОес,51| 10,715| 2,955,002 | 559,756 
Obntral London Rall way. . .. . .. 18| 5.828 | 6,625 |- 895) -1275 | 6 6] , 31347,588 | 44,875,547 | 1,981,214 
8 y and South London Rallway. ., 19| 3.156 9185 + 474) + 1,516 | 6| 6 TE MC = = 
olohester Corporation » 8| 195 | 1 " 8 | 8 | Merch 51| 10,588 | 2,457,553 | 320,78 
= 33 — 135 
Cork E. T. aud L. Company ....| „ 16| 459 437 154 | 154 Dec. 31| 24,895 , 5,814,576 | 882,256 
Darwen Corporation . 17] 2:8 287 | t. !1|1- 74| 733| 7'23| Maroh31 — =з eee. 
: — 6|- 125 
Dover Corporation.............. „ 18| 212] 203 2| «| 4 31| 11,250 | 2,855,200 | 284,343 
Dablin aad Lacan Electric Еу... ,. 19 10 | 105 |F 642 7 421 60| 68] Dec.3t} 6:558 | 402.511 | 110,75 
Dablin U. E ., 17] 5,60) | 4,955 + 48, | 8) . 31/267,489 | 50,050,949 7.077,37; 
. 85| + 7,485 
Dundee City Tramways .......| » 15 1,120 | 1034 |+ ' 22 | 21 May 15 50,154 | 13,086,396 | 1,005,911 
Gast Нат Corporation 16] 91] 925 * 7|— 155| 14 | 14 | Marohs1| 36,652 | 3,689,658 | 863,816 
1,618 | 4-62,2 74 19 
sgow Corppration............ 13| 18,163 | 16,515 | + , 794 b | May31|766,480 |195,767,519 |17,945,595 
loucester Corporation ........ „ 15| 260 257 T S| + К: 15 | 15 | March; 15,466 ‚902,077 865/505 
аа ub can ие = 7 |] „ 31] 74,019 | 17,849,662 | 1,540,707 
alifax Corporation ............| — = = К ; 
HaddersteldOorporstion ......| „ 17| 1,585 | 1,079 |+ 10% 4 57) 35 35 „ 31| 69,938 | 12,858,150 | 1,666.86 
ullOorporation ..............| « 18 2,403 2101 |+ 99! + 9: 96 | 26 » 51[118,651 | 47,102,921 | 2,910,698 
ford Corporation..............| — — = 105 | 104 ‚ 31 — = Es 
ay Reston Corner ste »ssesseseés| os 29| 151 132 es + 12109 9 — = - = 
irkcaldy C yrporation .......... = = = 74 Tè May 15| 11,586 | 3,626,65 419,800 
23) 6 15 
Lancashire United Tramways ..| ,. 15| 1,223 934 | + 677) +! 38, | 28 A 
Leeds Corporation . ...... . . .. „ 11| 6.560 | 6005 |+ 1 +2618 | 89, | 894 | March 25 298,855 | 64,225,666 | 7,121,038 
Leicester Corporation , 18| 2365 | 2237 42 | 48 Deo. 31| 26,011 | 12,039,252 | 1,229.507 
357 3.179 
Liverpool Corporation .. . . o 11 11,014 | 10,657 | + + 15. 104 | 104 31/547,685 |116,642,6 12.166, 419 
LiverpoolOverhead Railway....| » 19| 1,509 | 1,345 | + 164) + 50: &65| 665| June30 81,508 | 11,171,86 | 1,024,275 
London County Council ........| » 11| 32,116 | 26,046 | +6.070| 421,285 | gg | 93 - a == S 
Lowestoft Corporation ..........| — = == = 6 6 Sept. 50| 14,511 | 3,128,867 353,435 
Maidstone Corporation. — — 2031 = a 2 | March}1) 4,740 850,121 112,227 
Manchester Corporation ........| » 13 | 14.955 | 12,872 | +255] + 9,763 | 149 | 149 „ 511651,956 126, 900,87 14, 183,12 
Metropolitan District Railway.. ., 19 7,881! 8,154 450 — 5,193 | 24 | 24 — йй = 
‘ = 59 —25 452 — 
Metropolitan Rallway ..........| o» 19 1502: | 15,084 : 74 |+ 74 = = A EE ше = 
Neun Corporation ............ » 18 1 151 т 81 + 102 81 22 „ 31] 6, 159 1,932,647 206,358 82 | 7-16 | 8,2259 | — 
ew3astie-on-TyaeCorporetioo..| . 18 4.051 | 5,740 = 50 | 50 «51,197,849 | 43.069,93 | 4.326.152 1:07 10-98| 5:967 7% 
Newport(Mou.)Corporation....| „ 18| 60| 575 |+ 55 + 255) 54| 154] „ 31) 30,356 | 7,252,535 | 785435 | — 928 — 64 
Oldham Corporation............| 77 — = те 34 34 „% 85| 65,653 | 15,466,245 | 1,504,740. [1°16 {1045 | 1,886 | — 
1) — 120 
Porbemoath Corporation........| » 18] 1.761 | 1,769 | + 284 281 „ 51| 95,702 | 19,625,389 | 197,499 [1:17 [1165] — 
Rewdlag Corporation............| » 16 655 soy |+ 39 - 42 3| 35 HE ead 5 D 17 116 = 
Rochdale Corporation ..........) — = = xx е 21°29 | 21:29 „ 31 14,881 | 2,837,110 586,547 |184 | 9-25 | 1108 7% 
RD, him Corporation ......... — = = = 94 94 » 31 93,569 | 5,951, 472 593,054 |107 | 9-55 82,79 
ваКоеа Corooration ............| » 13 4,582 | 4,407 Tos + 325 701 703 „ 51/214,11 | 39,815,560 | 4,884,590 | 1°88 |1029 — = 
Soarborough Teamways бо. ....| — — = = 44 44 = = => Bs = EE = - 
Sheffield Corporation ..........| » 19 5,452 | 4,79 t 9n + 2.619 357 353 „ 25/240,565 | 63,952,285 6, 9.899 903 | 9°543| 3,663 | ** 
B)qtu*smpton Corporation . —— == — = = 18 18 „ 31| 49,565 | 9,294,771 108,369 | 1°37 11 0 — 78 
S»athend-on-Sea Oorboratlon . ., 15] 348 327 19 — 15| 9 9 Е es = = ex sem = 7 
Stookport Corporation .... —....| — — = 25 25 4 31 39,550 | 6,766,051 | 1,027,715 — |923 — |4 
Sunderland Oorporatlon ........| » f 1385| 12% |+ 149|- 78 | a | go | ,, si 64,958 | 15,564,463 | 1,495,685 1.094 10.2% — loar 
Bwinion Ootooration ..........| .. 8| 158 17 e 44) 64 . 31| 4.997 | 1,515,757 | 108.751 |0-87 |1163 | 1.37 | 
Torquay Teamways .......... » 16] 173 — ^a — 515| — | iP 2 = — — 
ese U. D. C. . . „ 18] 7 | 722 |+ 98) + 13% |1185 11-95] =, 31 38,768 | 7,418,881 | 778.8 1.80 |194 ]. 7% 
окоп Corporation 2. 2—..| — = = ve 9 9 „ 31] 17,057 4,418,925 405,565 — |9 — ta 
8 923 | 14-7 . ; 
Wert Hen Oorporation ....... 15 | 2.514 | 2215 | + 28) + 1 147 „ 31 — | 26,773,748 | 1.257,165 — — — 
Wolverhampton Corporation .. „ 15 811] 810 |+ |+ 1| 20 | a9 „, 581 41.805 | 8847.066 | 850,358 10-583 2,068 | 
е —————-——-—— —. —————-—————-——- ——————_—_—.—_—_—.—_——_—_——_————————_——————————_—_——__. 
ө Including tteamtraics t And 9! alles of taterlacing track GTeala mile, 5 Pet mile of etugie ты А Half-years Qgures, kb Double track 
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adopted in the Alioth-Fynn and Crompton motors; in tbe 
Schuler motor the stator is provided with a three-phase 
winding as in Fig. 3. Tho windiug is arranged in three 
sections, any two of which are always in circuit. To 
reverse the motor the connections are changed over to the 


qr 


remaining winding, thereby shifting the axis of the magnetic 
field. In the Déri motor the rotation is reversed by a 
movement of the brushes. This method, however, is much 
more complicated than the use of a simple change over 
switch, as in Figs. 2 and 3, this latter arrangement being 
much preferred to the brush movement. 


W 


FIG. 4. 


Another arrangement of reversing is shown in Fig. 4, 
in which two sets of brushes are provided on the rotor, one 
set being either side of theaxis F. On short-circuiting any 
pair of brushes, the motor will run in one direction or the 
other.— JUNO. 


Answer to No. 965 (awarded 5з.).—1 assume that this 
question applies to the ordinary simple repulsion motor 
without compensating windings, as this feature is generally 
dispensed with on small motors such as would be gencrally 
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used for cranes and hoists. A short description of the 
principle of these motors will be of assistance in under- 
standing the method of reversal. Fig. 1 shows diagram- 
matically a two-pole motor, and for simplicity shown with 
salient poles. Assume an alternating field in the direction 
NS. en if we put two brushes in the positions А, A 
(at right angles to N S), as the E.M.F.'s due to the trans- 
former action of the armature in the field are equal. lf 


we now move the short-circuited brushes through 90deg. 
to B, B, we have the E. M. F. s between B, В а maximum 
due to the transformer action, and we get а heavy current 
circulating in the brushes. The armature is, in fact, a 
short-circuited secondary to the fields, and produces a 
counter flux in the direction N S. Note that as the 
currents in A, B and A B (also A, B, and A Bi) are 
flowing in opposite directions, and there is, therefore, no 
flux in the direction A, А, and, therefore, no torque. Now 
assume the brushes in a position C C, at 45deg. to NS 
(see Fig. 2). Then the coils on either side of the armature 
in the zone X Y produce an unbalanced E.M.F., and we get 
a current circulating in the brushes as in the last case. This 
current flows in the same direction in all the coils under one 
pole and produces a field in the direction B, В. We have now 
two fields at right angles, and this is the condition necessary 
for torque, iud so the motor will run and do work. Note 
that the magnitude of the angle « controls the ratio of 
* motor " conductors to motor field, and thus the speed, and 
is, in practico, anything between lOdeg. and 45deg. A, A 
is called the neutral point. It will be seen that by moving 
the brushes to а point on the other side of A, A, as at 
K K, we get the current in the armature flowing in the 
opposite direction, and thus reverse the direction of rotation 
Therefore, in order to reverse the direction of rotation, 
we must move the field and brushes with reference to one 
another. 

The following are the chief methods of 5 
this: (1) Two sets of brushes are put on (one for eac 
direction), and leads taken from them to the controller. 
One pair is shorted for one direction and the other pair for 
the reverse. The disadvantages of this method are the 
doubling of the sparking due to shorting coils of the arma- 
ture, and the losses in the long leads to the controller (C? R 
losses). (2) Winding the stator with a two-phase winding 
and using one winding for one direction and the other for 
the reverse. The disadvantages of this method аге: (1) It 
is necessary to use an angle of 45deg. (electrical) to keep 
this the same for both directions. (2) Excessive cost of 
atator copper. (3) Still another method, and probably the 
most satisfactory for most jobs, is to use a cam on the 
controllers to move the brushes mechanically for reversing. 
Of course, for a controller which is some distance from 
the motor а solenoid may be used for moving the brushes 
and contacts on the controllers for actuating this. The 
winding of the stator is a simple matter. Salient poles 
are not used in practice, the stator winding being dis- 
tributed over the pheriph of the air-gap in slots. 

As these repulsion motors are generally built in works 
manufacturing induction motors, the standard induction 
motor carcase is used and a single-phase winding wound in 
a few of the slots (about a third) (see Fig. 5). When 
using the second method of reversing, the second phase is 
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wound in the position indicated by dotted lines. The 
method of winding is precisely the same as for a single- 
phase induction motor.—M. J. 


Question No. 966. —Mention a few of the quickest and most reliable 
methods of finding faults of the following nature—c.y., a low 
resistance earth in one conductor of a two-wire system of which 
the conductors are of different sectional area ; also for a short- 
circuit between two conductors of a three-core cable, the three 
conductors being free from carth. 


Answer to No. 966 (awarded 7s. 6d.).—I believe the only 
satisfactory method of localising faults on electric lighting 
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mains is some form of the fall of potential tests. I use 
the following tests, and find them very accurate; very 
little apparatus is necessary, and no great skill is required 
in carrying the tests out. The apparatus necessary is only 
that which may be found in any station —viz., an ammeter 
reading to about 50 amperes, a voltmeter reading from about 
01 volt to 5 volt, a resistance to regulate the current (a 
large motor-starting resistance would do). I use current 
from the mains, but three or four fair-sized accumulators 
might be used if preferred. 

o test for the earth, the apparatus is connected up as 
shown in Fig. 14. The far end of the faulty and the 
healthy cable are joined together. The voltmeter, V, is 
connected across the mains at the near end. Current is 
applied to the faulty cable and sent to earth vid the fault. 
If a battery is used one pole is connected to earth, but I 
use the middle wire of the three-wire system, which is 
earthed at the works. The current only flows in the faulty 
cable as far as the fault, where it leaves the cable 774 the 
fault. The voltmeter, therefore, measures the fall of 
potential from X to the fault. The rest of the cable simply 
form voltmeter wires. Sufficient current is put through to 
get a good reading on the voltmeter. These readings are 
booked. The current is then put in in a similar way from 
the far end, as shown in Fig. 1n, the voltmeter remaining 
where it was. The voltmeter now shows the fall of 
potential along the length Y to the fault; these readings 
are booked. The ratio of these two sets of readings is 
the ratio of the distance of the fault from either end. 
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Call the first readings A, V, and the second A, V,. Then 
(A, x VI) - (À, x V,) = resistance of main. Let L equal the 
length of the main in yards ; then 


A xV xL 
(A, x VI) + (A, x Vo) 


Erample.—Suppose we put 50 amperes through in each 
case, and that we get 01 volt when testing from near end 
and ‘275 volt when testing from far end, and that the 
main is 300 yards long, 


50 x 01 x 300 Bi 
(50 х 01) + (50 x 275) 


If, in addition to the second cable, a third is available (a 
pilot wire will do), the apparatus need not be shifted to 
take the second reading, both readings being taken at the 
near end, as shown in Figs. 2 A and в. The calculations 
are the same as in the case of Fig. 1. It does not matter 
if all three cables are of different sizes, neither does it 
0 the results if there is considerable resistance in the 
ault. 

To test for the short between two cores of à three-core 
cable, all cores being free from earth, connect up first as 
shown in Fig. 5А, one of the faulty cores being connected 
to the healthy core at the far end, the voltmeter being 
placed across the same two cores at the near end, current 
is put through the two faulty cores, the circuit being com- 
plete vid the fault. The voltmeter shows the fall of 
potential from X to the short. Book the readings. Then 


= distance of fault from near end. 


= 10°5 yards approx. from near end. 


connect the junctions of the faulty and the healthy cores 
to earth at the far end, one pole of the battery to the core 
that is not directly earthed, and the other pole to earth, as 
shown in Fig. 5в. Put a sufficient current through the volt- 
meter shows the fall of potential from earth to short. Book 
the readings. The calculations are the same as in the pre- 
ceding cases. 

Until I tried the above-mentioned tests some years ago, 
I was in favour of the 500-kw. generator and pick-and- 


Y Y 


CABLE 


EARTH FAULT EARTH FAULT 


рист WI 


- 


4 * 


shovel method, also the cut-and-try method (Electrical 
Engineer, Aug. 9, 1901, p. 202, Answer to Question 
No. 395). I have tried the telephone method and the 
loop test, and found them unreliable, the resistances 
being too low for the loop test; and the telephone 
method is at best only а rough approximation, and is 
sometimes very misleading. Other tests requiring potentio- 
meters and other very delicate instruments are objection- 
able, as it is rough on such instrumenta to be laid about on 
heaps of dirt in wet weather, and I object to taking valu- 
able books containing formule out to read on wet nights. 
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The tests described are very accurate, the calculations are 
of the simplest, the apparatus will stand knocking about, 
and is not expensive. —8S. 


[Other replies to Question No. 966 will be given in our 
next issue.— Eb. Z. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If tbou hast knowledge, let others light their candle at 16, 


(QUESTIONS. 


975. In a tramway station using negative boosters (series machines) 
an automatic device is arranged so that iv tlie case of the arma- 
ture circuit of the booster motor being opened, a relay opens 
the booster circuit. What is the object of this? Would the 
booster have any tendency to run away if the relay did not 
operate '—L. C. C. 

976. In the design and construction of series transformers for use 
with relays, meters, or instruments, what are the salient points to 
look after to obtain the same ratio between primary and secondary 
currents from one-twentieth of full load to 50 per cent. over- 
load ^ How much can the external resistance (in the secondary 
circuit) be varied without altering the ratio more than 2 per cent. 
on a well-designed series transformer? Give sketches showing 
shape of punchings, and also the best saturation of the iron to 
work at at full load. E. 


ANSWERS. 

Question. No, 966,—Mention a few of the quickest and most reliable 
methods of tinding faults of the following nature—c.y., a low 
resistance earth in one conductor of a two-wire system of which 
the conductors аге of different sectional urea ; also for a short- 
circuit between two conductors of a three-core cable, the three 
conductors being free from earth. 


Answer to No. 966 (awarded 7s. 6d.).—Methods of 
localising faults in conductors : 


1. Bridge method, for an earth on one of two conductors. 
Let A B and C D represent the two conductors, one of 
which has an earth on it, say A B, at E (Fig. 1). The 
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ends В апа D are joined or “looped” together by a wire 
of low resistance ; À and C are joined by a bridge galvano- 
meter, G, and by two resistances, À F and C F ; the point 
F being connected tbrough the key, K, with the battery, 
the other pole of which is earthed. It will now be seen 
that this arrangement of conductors constitutes a Wheat- 
stone bridge, F А and F C being two arms, whilst А E and 
C D B E are the others. The resistances F A and ЕС 
are adjusted until, on depressing the key, К, and making 
the galvanometer circuit, there is no deflection. Then 

FC CE 

FA AE 
ut CE+A E=R (where Е = resistance of the two cables 
in series), 


„. CE=R-AE 

and FC R-AE, 
FA AE ' 

> R (F A) 

or кере кү 


So that, knowing the resistance per yard of the two cables 
from their specifications, and measuring the total length of 
each, the reaistance of А E can be obtained, and hence the 
length А E. In this method any resistance between the 
conductor and earth at E has no effect on the calculation 
of the resistance of A E, so that if suitable resistances, 
F C and F A, are at hand, this method is recommended, as 
a portable battery may then be used. 
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2. Bridge method, for a short-circuit between two of 
three conductora, the three being isolated from earth. In 
Fig. 2 let Q R, A B, and C D be the three conductors, two 
of which, Q R and A B, are short-circuited at I. Consider 
() R the same as the earth was in the last casc, and the 
short circuit at E then may be looked on as an earth on to 
( R. The connections are exactly аз befure, and tho 
length A E is calculated in the same method, the 
resistance of Q R not being taken into account at all, 


5. Fall of potential method, for an earth on one of two 
conductors. In this method a steady current has to bo 
sent through the faulty conductor bv an insulated battery, 
and in a two-wire system, if these two conductors are cut 
off from the rest of the system, and if there is no other 
earth on the svstem, the current may be taken from any of 
the other supply mains, connecting them through a 
variable resistance and ammeter to the cables under test. 
The connections are shown in Fig. 3, where R is the 
resistance, À the ammeter, L N the faulty cable with earth 
at M, and K J theothercable. By connecting a low-reading 
voltmeter between L and earth, the reading obtained is the 
drop in volts along L M. "The voltmeter is then connected 
between N and earth, indicating the drop in volts along 


| 


M N. This may be done by either having au extra wire 
connected from N along the surface of the ground back to 
where the first reading is taken, or the voltmeter is carried 
along to the end, N, of the cable. Since the current in the 
conductor is constant, and the conductor is of uniform 
section throughout its length, the drop in volts between 
any two points is proportional to the length between these 
points. Therefore, 


Drop in volts between L and M length L M 
Drop in volts between Mand N length M N' 


во that measuring the total length between L and N, the 
distance of the fault from either end can be deduced from 
the above equation. 

4. Fall of potential method for a short-circuit between 
two of three conductors which are isolated from earth. As 
in the case of the second method, the third wire, O P, in 
Fig. 4, may be considered as the carth in method 3. Since 
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the three wires are free from earth, the current in this case 
can be taken from a three-wire system with earthed neutral 
without disturbing the rest of the system. The voltmeter 
readings being taken between the third wire, O P, and L 
and N respectively, the length, L M, may be found as in 
method 3.— Pow. 


Answer to No. 966 (awarded 5s.).—For the localisation 
of low-resistance earths, one of the most reliable methods 
is hy Murray’s loop test. Fig. 1 shows the connections. 
A Band C D are the two conductors of the main, the fault 
being at point X on CD. ABand C D are joined by a 
short connection, B D, of sectional area preferably the same 


Fig. 1. 


as cither A Bor CD. EF is the slide wire of bridge, which 
may be anything from a few feet of copper wire stretched 
across a jointer's tent to a £20 bridge built to specification. 
For all ordinary tests it will be fouud that a length of, say, 
Solt. of No. 18 Beacon or oiher resistance wire arranged 
as in Fig. 2 on a board will give very good results. The 
connections А E and CF should be as short as possible. 
and preferably of same section as one of the mains. 
M is a galvanometer or low-rcading milli-voltmeter with 
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central zero. 
a storage battery, or, if the tests are being made on а 
two or three wire network having one pole earthed, by 
an incandescent lamp connected to one of the live mains. 
P is moved along E F until M gives no deflection. 
If A B and C D, and the connections BD and A E and 
C F, have all the same sectional area, then the total loop 
being E A B, D CF, the distance of the fault X from F is 
d x total length of loop. Should the conductors A B 
and C D have different sectional areas, the faulty main 
should be taken as the standard, and the length of the 
good main reduced to a length corresponding to a length 
of the same sectional area as the faulty one. For example, 
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let A B and C D be each 100 yards long, А B, say, 
0'1 square inch, and C D 0'2 square inch ; then the resist- 
ance of А B being twice that of C D, A B is equal in 
resistance to 200 yards of 0'2 square inch cable. So that 
the loop A B D C is equal to 500 yards of conductor of 


same sectional area as C D. The length of connections | 


B D, A E, and C F should be calculated in the same way, 
and included in total length of loop. 

The writer prefers to dispense with bridge, and to 
measure simply the drop of potential of а small current 
from A and © respectively to the fault. Fig. 3 shows 
connections. In this test C X and A B D X act as volt- 
meter leads. The method requires a minimum of apparatus 


“Р 


Fic. 3. 


on а three-wire network with neutral earthed—only a 
milli-voltmeter and incandescent lamp and a tape line. 
To localise a “short” between two conductors in a 
three-core cable, the three conductors being free of earth, 
a modification of the last test may be used. From Fig. 4 
it will be seen that А B, C D, and E F are the three con- 
ductors, the “short” being between A B and C D at the 
point X. Ав in the previous tests, а battery or current 
from the live main may be used for the tests. First F and 
D are connected and a certain definite current sent round 
the loop C DF E. The milli-voltmeter connected across 
А C gives the drop of potential, V!, from C to X. If the 


Anaea 


Fic. 4. 


voltmeter connections are now changed to А and E, it will 
indicate the drop of potential, V? on X DFE. Then, 
provided the conductors C D and E F have the same sec- 

ү! 

VI + V2 
CDFE. In making tests involving drop of potential, 
the testing current should be kept as low as possible to 
prevent arcing, which would alter the resistance of the 
fault.—G. L. B. 


tional area, the distance of X from C equals x loop 


The testing current may be supplied by | 


flow of current at the fault? 
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Answer to No. 966 (awarded &s.).—It would have been 
useful to know on what system the two-wire network has 
been laid. If a solid system has been employed, the quickest 
method of finding the fault will undoubtedly be the 
inductive one. Should the cables be either lead sheathed 
or drawn in a metallic conduit, the same degree of accuracy 


with which the fault can be located is not always obtain- 


able as on a solid system laid in stone or wood troughing, 
5 the writer has obtained satisfactory results even 
on cables with metallic protection. There are, however, 
two considerations to be made before applying this test— 
firstly, whether the cable be of sufficiently heavy cross- 
section to stand the current necessary for the test; 
secondly, is there any danger of the sound cable being 
injured by heating which may be produced by the 
If it be decided to 
employ this test, Fig. 1 will show its application. 
A and B are the two mains, B, the negative, being 


faulty. A is then earthed through an interrupter or 


RESISTANCE > 


Fic. 1. 


contact breaker, and a resistance which may be a bank of 
lamps taking six to eight amperes at the normal voltage of 
the system. A, of course, should be earthed at the station 
or feeding end of its length. The interrupted currents in 
B induce secondary currents in the search coil, D, producing 
humming in the telephone receiver connected to D. Starting 
with D close to the ground from the station end and 
proceeding along B, we hear the hum in the telephone until 
the fault is passed, when the humming ceases, if not 
entirely, yet to such an extent as to be easily detected. 


END OF MAIN l 


Fic. 24. 


If the supply of current is alternating, no interrupter is, 
of course, needed. Also if lead-sheathed or metallically- 
protected cables are under test, À must be connected to 
the sheathing or metal casing of B instead of to earth. 

The most accurate test to employ would be Murray's 
loop, though it takes longer to perform than an inductive 
test. Fig. 2 illustrates Murray's test with both slide-wire 
and Post Office pattern bridges, but the test with the slide- 
wire bridge will be described, because, being direct reading, 
less time is needed to make the test. A and B shall be the 
two mains, B being faulty. A and B are joined together 
at one end, great care being taken that the contact resist- 
ance of the joint (and, indeed, of all other connections) be as 
small as possible. Fig. 2A shows the connections for use 
with a direct-reading slide wire bridge. CE D is the slide 
wire, E and D being moving contacts over the whole 
length, S C being the zero end of the scale. С is the 
galvanometer, and K К are keys or teppers. The ques- 
tion states that the cables are of different sections, therefore 
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NOTES. 


Mr. Bion J. Arnold.—The íates have certainly been 
unkind to Mr. Bion J. Arnold, the well-known American 
electrical engineer, who met with an unpleasant accident 
the other day. "When in the act of starting the engine on 
his brother's automobile the engine “kicked back” the 
handles, striking Mr. Arnold on the chin and bringing his 
teeth together with so much force that the end of his 
tongue was entirely severed. The unfortunate victim must 
have displayed considerable fortitude, for a newspaper 
account of the accident states that Mr. Arnold closed his 
mouth firmly, though the blood from the severed tongue 
drenched his clothes, sprang into the machine, and drove 
rapidly and accurately to a hospital where he arrived 
20 minutes after the accident happened. The surgeons 
stitched the tongue together and assured Mr. Arnold that 
it would knit and that he would in time be able to speak 
again.” We sincerely hope that Mr. Arnold may have the 
speedy recovery which his doctor predicts. 


Prices of Continental Motors.—4An interesting 
comparison has recently been given by Dalémont in the 
Revue Electrique between the selling prices, the cost of 
material and the cost of labour for electric motors in 1904 
and in 1900. The following table gives the approximate 
average cost for motors of 1 h.p. to 50 h.p. in 1904 stated 
as a percentage of the cost in 1900: 

German makers. French makers. 


Selling price 63:2 percent. 59:8 { 
bereite g . . 735 dá - 65:5 E эш 
Labour ...... 653, 557 „ 
Selling price 64 6T8 , 
Three-phase.. ds lal ... 643 „ 694 „ 
Labour ...... 53:5 „ 61 И 


It will be seen that, in spite of the increasing cost of iron 
and copper, the cost, of material fell decidedly, due probably 
to the improved design as regards ventilation, etc. The 
lower cost of labour may be accounted for by the replace- 
ment of manual labour by machine tools. 


London Power Supply.— As we predicted some time 
ago, & compromise has been arrived at on the London 
County Council (Electric Supply) Bill, as a result of which 
the Bill goes forward to committee with the support of all 
parties. The debate on the amendment for the rejection 
of the Bill was resumed in the House of Commons on 
Wednesday night, and after a very short discussion the 
amendment was withdrawn and the Bill read a second 
time. It was also resolved to commit the Bill to a 
committee of nine members, to whom all petitions already 
presented against the ВШ are to be referred, and a 
motion of Mr. Lloyd-George—viz, “That it be an 
instruction to the committee that if any power be 
conferred upon the London County Council to transfer 
or lease to any company, local authority, body, or person 
any of the powers, duties, or liabilities entrusted to it by 
this Bill the conditions on which such power shall be 
exercised shall be embodied either in this or а subsequent 
Bill"—was agreed to without any discussion. So the 
County Council have been able to secure the progress of 
their Bill, and though the compromise may not in itself be 
ideal, it is, at least, the best possible solution in the present 
circumstances. 

Electric Hygienic Food - Warmer.— The Lancet 
draws attention to a simple adaptation of the electric 
current for heating effects in the “hygienic food-warmer,” 
which holds out the promise to reduce the trouble and 
inconvenience of keeping infants and invalids’ food suitably 
warmed at all times to a minimum. In the apparatus 
described an electric incandescent lamp is employed, the 


resistance of which may be so adapted to any given main 
supply that the heat of the lamp will slowly bring milk or 
other liquid food to a definite temperature—say, between 
100deg. and 110deg. F., and will maintain it there. The 
lamp is situated at the base of an open box. Immediately 
over the lamp is a perforated metal shelf on which the 
bottle, preferably of the hygienic type or boat-shaped, 
rests. With the right lamp, adapted that is for the voltage 
of the particular circuit, it is impossible to cook the food 
or to raise it above the temperature suitable for administra- 
tion, and thus the warmed food is available at any hour, 
The adaptation of the electric current for this purpose is 
an excellent idea, which should be very generally appre- 
ciated. It is stated that the cost of the electricity for the 
purpose of working the warmer is less than 14. per day 
for continuous service. 

Publications Received.—Mr. Н. M. Hobart has, in 
conjunction with Mr. A. J. Ellis, published through 
Messrs. Whittaker and Co., London, a work оп “ Armature 
Construction.” The authors explain in a prefatory note 
that they have approached the subject from the con- 
structional and practical standpoint rather than from the 
designing and calculating standpoint. Their method may 
be best explained by citing an example. Thus, in the 
chapters dealing with windings, the subject is dealt with 
in the aspect of the practical possibilities of the windings, 
the electromagnetic properties not being considered to such 
an extent as they would in а more general or more 
theoretical treatise. Other chapters deal with the prepara- 
tion of armature laminations, the armature frame and core 
ventilating pieces, construction of squirrel-cage armatures, 
and commutator construction. The book contains over 
400 illustrations. A word of thanks is due to the 
publishers of the book for their enterprise in the employ- 
ment of colours in the winding diagrams, which will be a 
great help to the study of polyphase windings and 
multiplex continuous-current windings. The book is 
published at 15s. net.— We have received a copy of the 
latest issue of the Atti of the Associazione Elettrotecnica 
Italiana, which contains, among others, interesting com- 
munications from Carlo Clerici on metallic-filament incan. 
descent lamps, and Giovanni Anfossi on hydro-power plant. 


Water Power for Smelting.—The installation of 
hydro-electric smelting plant which the Famatina Develop- 
ment Corporation are laying down at their Santa Florentina 
mine for the treatment of ore is not of exceptional interest. 
But the performance of this plant when installed will be 
watched with interest, for great expectations in the way of 
economy are placed upon it by the directors. Captain 
W. B. McTaggart, chairman of the Famatina Development 
Corporation, told the shareholders of that company at 
their annual meeting the other week that contracts for the 
machinery were let in April, and that the work had been 
put in hand. The General Electric Company of New York 
and the Pelton Wheel Company are the contractors for 
the electrical machinery, and among others who have been 
entrusted with contracts are Messrs. Adolf Bleichert and 
Co. and Messrs. Fraser, Chalmers, and Co. The whole of 
the work, including the building of the smelter, the erec- 
tion of the electrical plant, the pipelaying, and everything 
necessary to start the smelter going, will be about £40,000. 
The site which the directors havechosen—Santa Florentina— 
seems a particularly favourable one upon which to erect an 
electric smelter, for about one mile distant runs the River 
Amarillo, which the engineers have measured and ascer- 
tained that all the year round it is capable of giving a 
constant supply of power, which by means of turbines 
will give the power required sufficient for smelting and a 
considerable amount available to be carried up to the 
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mines to be used there for electric lighting, hoisting, 
and other mechanical purposes. 

The Helion Lamp.— At the eleventh annual meeting 
of the American Electrochemical Society held at the com- 
mencement of last month, а summarised account of the 
proceedings of which appears in our esteemed contemporary 
the New York Electrical World, a further record was given 
of the progress made in the development of the helion 
lamp. Prof. Н. C. Parker, who, in conjunction with Mr. 
Clark, first introduced that type of lamp, presented a paper 
on the subject and showed some lamps in operation. The 
progress recently made in incandescent lamps is due, he 
said, to the use of higher temperatures. The higher the 
temperature of the filament the colder the light. In the 
design of electric filament lamps it is not the melting 
point of the filament, but the point of vaporisation which 
is of importance. Pure silicon has a melting point of 
1,400deg. C., but to get an illumination of 1 c.p. per watt 
a temperature of at least 2,100deg. C. is required. It 
seems, therefore, almost hopeless to try silicon. But Prof. 
Parker claimed that silicon has the lowest vapour tension 
of anything known. In this respect at least it was 
promising, and that is the starting point of Mr. Clark's 
work. While others believe that the filament of the 
helion lamp is a silicon carbide, Prof. Parker claims it is 
pure silicon, but in a different allotropic state than ordinary 
silicon. The relation of “helion ” (the name given to the 
material of the filament of the lamp) to ordinary silicon 
is, he stated, the same as that of the metallised " graphite 
of the General Electric Company to ordinary carbon. Prof. 
Parker, therefore, spoke of the “helion” lamp as a 
" metallised-silicon" lamp. The filament, he said, with- 
stands а black-body temperature of 2,500deg. 

Manchester Local Section.—The annual report of 
the seventh session of this section of the Institution of 
Electrical Engineers states that the number of members 
totalled 740 at the end of the session, as compared with 
769 last year. The average attendance at meetings has, 
however, been well maintained, and the papers read were 
of general interest. The following officers and committee 
have been elected for the ensuing year: chairman—Mr. 
M. B. Field; vice-chairman—Mr. Miles Walker; com- 
mittee—Dr. F. H. Bowman, Messrs. S. L. Brunton, 
W. Cramp, A. A. Day, J. Frith, Dr. E. Hopkinson, 
Messrs. G. Layton, J. S. Peck, P. A. Ramage, Dr. A. 
Schuster, Messrs. S. J. Watson, A. P. Wood; past- 
chairmen (ex- officio members of the committee)— Messrs. 
C. D. Taite, S. L. Pearce, and T. L. Miller; hon. secretary 
and treasurer—Mr. Н. W. Wilson, 19, Brazennose-street, 
Manchester ; assistant secretary—Mr. А. L. Green, 
2, Churchill-avenue, Manley Park, Manchester. The 
students’ section has also had a successful session, though 
their meetings and visits were not so well attended as last 
session, the average attendance for meetings being about 
45 members and friends and for visits about 30. Upon 
the decision of the chairman of the Manchester Local 
Section, from the four papers which were selected by the 
members from those read last session the two Schwartz 
premiums of two guineas and one guinea respectively were 
awarded to Mr. W. Browning for his paper “Some Notes 
on Electrical Conductivity,” and to Mr. F. Shaw for his 
paper on “Electric Lamps.” A premium of £5 was also 
awarded to Mr. W. Browning by the Council of the Institu- 
tion for his paper, ** Some Notes on Electrical Conductivity.” 
The committee expresses its appreciation of the interest 
taken by Prof. Schwartz in connection with the work of 
the section. 

Pooling Electric Patents.—lt may at first sight 
кесш strange that in a country where the law has permitted 
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the free growth of great “trusts,” that same law should be 
rigorously applied to a simple business arrangement between 
two important firms because it savours somewhat of the 
nature of a trust. But there are trusts and trusts. There 
is, for instance, that pernicious kind of trust which has 
developed to a dangerous extent in the States, and of 
which, to the perverted imaginations of certain writers in 
the London Press, there appeared the elements of a similar 
growth in this country in the designs of electrical engineers 
and capitalists from the North of England. Then there is 
another kind of “trust,” more rightly known as a 
“combination,” which leads to economic production, which 
permits the better and more profitable utilisation of capital, 
and which, by means of economies in capital charges, 
works, and incidental costs, enables manufacturers to work 
certain patents which would otherwise have either to be 
left antouched altogether or to be worked on a limited 
scale. The advantages of a mutual working arrange- 
ment have been realised by the General Electric (New York) 
and Westinghouse Companies, who 10 years ago entered 
into an agreement to regulate prices upon their products 
as protected by their respective patents, Several anti-trust 
laws, including the Sherman Act, were already in force or 
were being enacted in various States, which, it was thought, 
could prevent the General Electric and Westinghouse 
Companies giving effect to their agreement. Ви a 
decision has recently been rendered by one of the appeal 
courts of the United States which declares the particular 
agreement valid and without anything that the Act was 
intended to prevent. The judgment also deals with the 
question in a way to protect owners of patents and inven- 
tions, and makes it quite clear that when a patent is 
purchased from the inventor, the purchaser has the right 
to control prices and output (provided the public are not 
deprived of any right) and that in апу case the public 
are not entitled to profit by competition among infringers 
of the patent. 


Merchant Venturers' Technical College.— We 
are glad to note that this well-known Bristol institution is 
recovering from the effect of the recent unfortunate fire, 
which entailed considerable damage, and is to rise, ph«enix- 
like, from its ashes. The plans for the restoration of the 
main building of this college have now been approved by 
the Society of Merchant Venturers. In the basement of 
the building there will be the engineering workshop and 
forge, the electrical engineering laboratory, and the 
hydraulic laboratory, both of which will be much larger 
than those burned down. А portion of the space at the 
back of the college will be covered over, and in it will be 
placed the experimental engine, dynamos, and central 
electric light and power station, now situated in the 
Rosemary-street branch building of the college, as well as 
the testing machines of various kinds. Оп this floor also 
will be found the rooms of the professors of electrical 
engineering and motor-car engineering, the boiler house, 
heating chamber, and battery house. Оп the first floor 
will be found the gallery of the great hall, a large 
mechanical laboratory, engineering lecture room, drawing 
office, etc., as well as a room for the professor of mechanical 
engineering. The second floor will include the lesser hall, 
the physical, optical, and photographie laboratories, 
physical lecture theatre, lecture rooms, library, and 
research laboratory, while on the new third floor provision 
is made for a gymnasium and for the chemical department. 
It is expected that the whole of the work of restoring and 
refitting the building will be completed in time for the 
students to return to the main building in September, 
1908. From the description of the provision to be made 
it will be seen that the governors are concentrating {һе 
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work of their college во as to provide a much more extensive 
equipment for those departments which train civil, 
mechanical, electrical, mining, and motor-car engineers, 
and which prepare for the B.Sc. degrees of the University 
of London in science and engineering. With this end in 
view they will discontinue certain portions of the work 
formerly undertaken by the college. 

Incorporated Municipal Electrical Association. 
The official programme of the twelfth annual convention to 
be held in Sheffield in June (from the 25th to the 28th 
inclusive) has now been issued, and, judging from the 
papers that are announced to be read and discussed, and 
the visits arranged, members and delegates are likely to 
pass a most profitable and interesting time. The conven. 
tion opens on the morning of Tuesday, June 25, in the 
town hall, where the Lord Mayor (Alderman Styring) will 
welcome the association, after which Mr. S. E. Fedden, 
chief electrical engineer, Sheffield, will deliver his presi- 
dential address, to be followed by а paper by Mr. R. L. 
Acland (Chesterfield) on “ Extension of Electricity Supply 
to Outlying Districts." Thursday morning will be given 
over to the annual general meeting. Under the new regu- 
lations governing the constitution of the cóuncil, all 
members of the council will retire on this occasion, but are 
eligible for re-election. In the afternoon the following 
papers will be read and discussed: (1) Cheap Power Supply 
by Municipalities," by Mr. C. E. C. Shawfield, chief elec- 
trical engineer, Wolverhampton, and “The Costs of or 
Charges for Electricity Supply," by Mr. Н. К. Burnett, 
chief electrical engineer, Barrow-in-Furness ; (2) “ Deprecia- 
tion," by Mr. C. H. Yeaman, chief electrical engineer, 
Hanley. The business side of the convention will be con- 
tinued and concluded on Friday, when Mr. A. J. Cridge, 
chief assistant electrical engineer, Sheffield, will read a 
paper on “ Alternating-Current Distribution.” One of the 
papers arranged for this date has had to be withdrawn, but 
the subject to be discussed will be announced later. The 
lighter side of the convention is by no means to be 
neglected, in spite of the heavy business programme to be 
gone through. A visit has been arranged to Messrs. 
Vickers-Maxim’s River Don Works for Tuesday afternoon, 
and the whole of Wednesday has been allotted to an excur- 
sion to the Dukeries. On Friday afternoon visits will be 
paid to the Kelham Island tramway power station, Neepsend 
power-house, and Sheep-street station. The Lord Mayor 
has invited the members of the association and delegates to 
a reception and dance at the town hall for the Tuesday 
night, and on the following night the annual dinner will be 
held at the Royal Victoria Hotel. The meetings, with the 
exception of those on the opening day (which take place 
in the town hall), will be held at the Royal Victoria Hotel. 


Technical Training of Telephone Engineers. 
In discussing Messrs. Cohen and Shepherd's paper on 
„Telephone Transmission Measurements at the Institution 
of Electrical Engineers the other week, Mr. Frank Gill, of 
the National Telephone Company (who are to be congratu- 
lated upon their public-spiritedness and generosity in 
allowing the authors to make publie the results of much 
valuable and expensive experimental work), drew attention 
to a new point which has arisen from the change which the 
art of telephony has undergone within recent years. This 
change, said Mr. Gill was hardly appreciated even by 
telephone men, let alone by those outside the business. 
But the point which he emphasised most was that the 
schools were not devoting sufficient attention to the study 
of wave propagation. Не pointed out that when a student 
left college and entered into a central station or dynamo 
works, he could carry with him and make use of some of 
the instruction he had received in the schools right into 


are said to have proved entirely successful. 


his work. But it was otherwise in the case of telephony. 
When a student came from college to advanced tele- 
phone work, he was able to make use of very 
little of the training which he had received. The 
subject is really worthy of serious attention, for when 
we come to consider the amount of capital involved in 
telephone undertakings, it will be admitted that the atten- 
tion which is given to it in the schools is in no way com- 
mensurate with the magnitude of the capital involved. Mr. 
Gill said that outside those engaged in the business the 
advance of telephony is really due to very few men, among 
whom he mentioned Heaviside, Blakesley, Pupin, and 
Kennedy. It is to be noted with satisfaction that the work 
of Oliver Heaviside is beginning to receive due apprecia- 
tion. Mr. Gill thought it was time that the claims of 
Heaviside were recognised by telephone men, and everyone 
interested in telephony will endorse what Mr. Gill has said, 
and join with him in the hope that not only will honour 
be shown to whom honour is due, but that our appreciation 
will take the more tangible form of making provision for 
giving adequate instruction in the art of telephony in our 
secondary schools and technical colleges, and the fitting of 
our present-day students to follow up the work of the 
pioneers in telephone engineering. 


Electrical Manufacturing.—The annual report of 
the General Electric Company of New York, which has 
just been issued, reveals a remarkable expansion of business 
during the past year, which amounted to about £12,000,000, 
and left a gross surplus of income over expenditure of 
about £3,000,000. Certain interesting statistics and some 
novel features of engineering connected with the year’s 
business deserve to be reproduced for the benefit of elec- 
trical manufacturers on this side. It is stated, for instance, 
that during the year turbo-generators of an aggregate 
550,000 h.p. were sold, and that large numbers were 
shipped all over the world. Sales of large apparatus 
increased, and the tendency continues towards the direc- 
tion of larger sized units. The maximum sizes in various 
lines аге: 


Uni Nominal Overload 

| rating. capacity 
Turbo-alternators  ......... 9,000 Ку. ...... 15,500 kw 
Waterwheel generators ... 7,500 kw. ...... 11,250 kw 
Direct-current generators 2,700 kw. ...... 4,000 kw 
Induction motors............ 6,000 kw. ...... 9,000 kw. 
Transformers ............... 7,500 kw. ...... 11,250 kw. 


The size and the voltage of transformers for use in long- 
distance transmission work continue to increase. The 
report states that the company are now building on order 
a number of transformers of 7,500 kw. capacity for opera- 
tion at 104,000 volts. Their high-tension switching 
apparatus has been still further developed during the year ; 
one notable instance has been the design and successful 
testing of a switching device for 100,000-volt operation. 
It is of interest to note that during the present year 
they have sold to one customer 28 machines of a total 
capacity of 74,000 kw., to be employed in the reduction 
of metals. These machines are the largest direct-current 
generators in existence, were especially designed by the 
company for the purpose, and those already completed 
Another 
direction in which the General Electric Company are 
striving to spread the utilisation of electricity is for 
driving rolling-mills in the manufacture of steel and 
they have several contracts in which the motors for 
driving the mills average about 10,000 h.p. capacity 
each. The summary which we have given from the 
General Electric Company's report presents a striking 
contrast between the increasing success of electrical 
manufacturing in America and the painfully slow recovery 
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of the industry in this country from the crisis through 
which it is passing. None of our great manufacturing 
companies can show results to compare with those of 
their foreign contemporaries. On the contrary, they 
bear unmistakable traces of the effects of the crisis 
through which they are passing, and their recovery is 
hampered instead of fostered by two factors, one of 
which operates within and the other from without. In 
short, the prospccts of an improvement in the market 
for English electrical manufacturers are very remote so 
long as there is that fierce interneciary competition 
between the home producers themselves, and the 
unrestricted admission of Continental and American 
products into our home market. 


Electric Railways in America.—Mr. W. J. Davis 
read & paper recently before the Chicago branch of the 
American Institute of Electrical Engineers, in which he 
gave some indication of the magnitude and direction of 
engineering development in apparatus for the electrical 
equipment of high-speed interurban railways. These 
systems are divided into three classes: (1) 600-volt 
direct-current, using either overhead trolley or third rail ; 
(2) 1,200-volt direct-current, overhead trolley ; (3) single- 
phase alternating-current, 3,300 or 6,600 volt, overhead 
trolley. From a table which is given in the paper, we 
gather that the length of track miles of each of the 
systems named is 188, 129, and 142 miles respectively. 
The total horse-power of the motors sold is 43,380, of which 
600-volt direct-current has 33 per cent.; 1,200-volt direct- 
current, 27 per cent.; and single-phase alternating-current, 
40 per cent. It is interesting to note that two-thirds of 
the total motor capacity sold consists of 1,200-volt direct- 
current and single-phase alternating-current motors. As to 
the relative merits of the three systems, these, of course, 
must depend upon local conditions, and each case must be 
specially investigated, so that in reading Mr. Davis’s deter- 
mination of the relative merits one must bear this in mind. 
Mr. Davis holds that (1) street railways and elevated roads 
in cities should unquestionably be equipped with standard 
600-volt direct-current apparatus ; (2) suburban lines 10 to 
15 miles in length, operating cars on frequent headway, 
should be equipped with 600-volt direct-current system ; 
(3) for high-speed interurban railways operating cars 50ft. 
or more over all at speeds of 40 miles an hour or more— 
(a) the 600-volt direct-current system is the most reliable 
on account of being most fully developed ; (^) the 1,200-volt 
direct-current system is somewhat cheaper in cost than the 
600-volt system, but is as yet an untried system; (c) the 
single-phase alternating-current system will in most cases 
show material saving in cost over the direct-current system, 
and has been developed to a point where it may be con- 
sidered commercially successful and capable of giving satis- 
faetion in operation, if properly proportioned for the service 
to be performed. He gives some interesting comparative 
costs of the equipment and operation of the various lines. 
On a typical suburban road (single track) the first costs of 
the various systems are given as follows: 600-volt direct- 
current, £5,494 per mile; 1,200-volt direct-current, £5,234 
per mile; 6,600-volt alternating-current, £4,894 per mile. 
The relative operating costs per mile (single track) per 
annum: 600-volt direct- current, £148 ; 1,200-volt direct- 
current, 2155;  6,600-volt alternating- current, £121. 
Another method of comparison is to capitalise the annual 
saving, exclusive of fixed charges. Mr. Davis assumes 
15 years as the average life of equipment and construction 
work, and at this rate the present value of the annual 
saving in operating expenses per mile of track at 5 per cent. 
interest will be: for the 1,200-volt direct-current system, 
£151; to which add saving in first cost, £260 = 7°5 per 


cent., making total capital value of £411 ; for the 6,600-volt 
single-phase system, £278; to which add saving in first 
cost, £600 = 16 per cent., making total capital value of 
£878. 


Electric Conduction.—An interesting address on 
electric conduction was delivered by Dr. C. P. Steinmetz 
before the American Electrochemical Society last month. 
Dr. Steinmetz says there are phenomena outside and inside 
of a conductor. Outside there are electromagnetic and 
electrostatic stresses, and inside of the conductor conver- 
sion of electric energy into heat. It is usual to distinguish 
different classes of conduction. The briefest definition of 
metallic conduction is perhaps that metallic conductors are 
those in which energy is converted directly into no other 
form but heat. They have in general a positive tempera- 
ture-resistance coefficient, but this rule does not hold for 
alloys. Electrolytic conduction is always accompanied by 
chemical action. The resistance of electrolytic conductors 
is, in a general way, about one million times higher than 
that of metallic conductors. As a rule, electrolytic con- 
ductors have a negative temperature-resistance coefficient. 
Thirdly, in the cases of gases and vapours, much work 
has been done in recent years to extend the ionic theory 
(which originated from electrolytic conductors) to the con- 
duction of gases and vapours. Dr. Steinmetz thinks these 
are mere theoretical speculations or rather pictures of what 
happens, but not facts. Such hypotheses are often useful, 
but may later on be discarded, or, as is now the practice, 
they are amended and reamended for the sake of con- 
tinuity so that a hypothesis may become later on 
something quite different from what it was before. 
Since there are enough disturbing factors in the actual 
experimental measurements, Dr. Steinmetz proposes not to 
introduce another source of error—namely, theory. He 
proposed to deal simply with experimental facts. In gases 
and vapours there are two different classes of conduction. 
First, the electric discharge (Geissler discharge at reduced 
pressure and the spark at ordinary pressure) is charao- 
terised by the fact that the discharge passes through the 
gas and vapour which already fills the space. Second, the 
arc is characterised by the fact that the current is con- 
ducted through a vapour which is produced by the arc 
itself from the material of the electrodes. The arc is con- 
tinuous, the discharge is discontinuous. By spectroscopic 
measurements or by simply looking at the arc it is possible 
to determine what the material is which carries the current. 
A positive magnetite electrode with a negative carbon elec- 
trode give the carbon arc. A negative magnetite electrode 
with a positive carbon electrode give the iron arc. A 
negative magnetite electrode and a positive copper elec- 
trode give also the iron arc. ‘These are illustrations of the 
general rule that the material which produces the vapour 
and transports the current in an arc is that of the negative 
electrode. In general, an alternating current cannot 
maintain an arc (carbon being an exception) just for the 
reason that the arc requires a vapour stream from the 
negative electrode, and with alternating current the elec- 
trodes change their polarity every half period. Alternating- 
current arcs are possible only with materials whose boiling- 
points are so high that the disruptive voltage is higher 
than the voltage required to maintain the arc. As a 
general rule one can shift from positive to positive electrode, 
but not from negative to negative. Thus continuity at the 
negative is absolutely essential. 


Telephony.—Telephone engineers have often been 
heard to reproach the Council of the Institution of Elec- 
trical Engineers for the comparatively little time which is 
allowed for the discussion of telephone matters. There 
would seem suflicient ground for such a complaint, but we 
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have the asssurance of the President of the Institution 
that the paucity of papers dealing with telephone engi- 
neering is in no way due to the Council, who were very 
anxious to bring this subject to the foreground, but found 
great difficulty in persuading telephone engineers to come 
forward with papers. Mr. B. S. Cohen and G. M. 
Shepherd, however, stepped into the breach, and towards 
the close of the session presented a very valuable paper on 
“Telephone Transmission Measurements” (which has 
already appeared in these columns). So much interest 
was aroused by the paper that the discussion upon it could 
very well have extended over four nights without being 
exhausted, instead of the two which could only be allowed. 
Many of the speakers touched upon the importance of 
avoiding distortion, which was shown to be great. Mr. A. 
Campbell showed that the transmitter resonates strongly 
to certain frequencies. It had also been shown that the 
receiver resonates, and Heaviside pointed out line 
resonance. With all these sources of distortion we can 
only wonder at the analytical power of the human ear. 
Mr. J. Elton Young considered that more attention should 
be paid to distortionless circuits detained by leakage. Mr. 
Cohen, in his reply to this, said that leakage in telephone 
cables seemed scarcely applicable. Too much attenuation 
was introduced, which could not be compensated by 
increasing the energy transmitted in telegraphy. The 
distortionless condition for 2010. cable worked out at 
about 200 ohms insulation resistance per mile, and attenua- 
tion was increased sixfold. With 400lb. aerial circuit the 
insulation resistance was 85,000 ohms per mile, an increase 
of attenuation only 1°9 times. Mr. Cohen thought there 
might be some real improvement in transmission in this 
latter instance. Mr. John Gavey said that the oscillo- 
grams which appeared in the paper were very much in 
agreement with those he had himself given in 1905. He 
touched upon the question of consonants and vowels, which 
had been previously referred to by Mr. J. E. Kingsbury, 
who seemed to be of the opinion that the consonants 
would look after themselves if the vowels were taken care 
of. Mr. Gavey was not quite certain that it would be 
possible to improve the telephone either as a transmitter 
or a receiver on a mathematical basis, and he mentioned that 
our senses, whether of sight or hearing, implied something 
more than a mathematical or optical instrument. We had 
to listen to speakers, some with clear, distinct voices, and 
others who spoke as if they had their mouths filled with 
some substance, and yet articulation was obtained in both 
cases, although in the one case all the harmonies were 
apparent, while in the other none were perceptible. He 
thought that telephone users got somewhat the same 
results on long-distance lines. With the extreme length of 
line over which it was possible to get articulation, the 
skilled telephone user could hear perfectly well all that 
was said as long as there was sufficient volume. Mr. J. G. 
Hill wanted to know whether the transmitter distortion 
might not counteract the line distortion, but Mr. Cohen 
said this appeared almost inconceivable. In any case, he 
said there was, of course, no relationship between the two 
effects, though there might be accidental coincidence some- 
times. Mr. Hill appeared to have some misgiving as to 
whether the results obtained with instruments of precision 
would not upset some of the results obtained with the 
voice and ear for sending and receiving respectively. Mr. 
Cohen replied that this was due to a misunderstanding. 
The ear must be the final arbiter in settling the transmis- 
sion efficiency of a new type of circuit or instrument. 


Wireless Telegraphy.— Prof. J. A. Fleming lectured 
before the Royal Institution last Friday night on “Electric 
Wave Telegraphy.” He gave an interesting account of 


- 


results, 


the great importance which the position of wireless tele- 
graphy had now attained, especially in regard to marino 
communication. A cardinal feature of wave telegraphy, 
he said, is the antenna at the transmitting and receiving 
station. At the transmitting station high-frequency electrio 
currents are set up in the sending antenna, and these create 
electric and magnetic forces in the space around, which are 
propagated as waves with the velocity of light. But 
whereas in light a wave-length—from crest to crest —may 
measure from the 50,000th to the 500,000th of an inch— 
these waves are between 200ft. and 20,000ft. long. To 
measure wavelengths Prof. Fleming has invented an 
ingenious instrument called а cymometer. It consists of 
& tube containing the rare gas neon, and when brought 
into tune with the circuit the gas glows brilliantly. Prof. 
Fleming showed experimentally the action of this instru- 
ment. There are now two systems, known as the spark 
and the arc systems. Of the latter, the one now before 
the publie is the invention of Mr. Poulsen, of Copenhagen. 
With an are apparatus of his own, Prof. Fleming showed 
some experiments illustrating the production of high- 
frequency undamped or continuous oscillations in a long 
wire wound on an ebonite rod. Incidentally he proved by 
a striking test with à neon vacuum tube that the oscilla- 
tions are not really continuous, but broken up into irregular 
groups. Prof. Fleming does not accept the view that 
undamped waves will put an end to spark telegraphy, 
which is now mostly in use. Moreover, he said, the 
electric are is not the only method of producing continuous 
waves. For some months past Mr. Marconi has been 
working out a purely mechanical method of creat- 
ing such waves, and with considerable success. His 
method is exceedingly simple, and by means of it 
any existing station for spark telegraphy could be 
easily converted into a station sending out undamped 
electric wave-trains instead of intermittent wave-trains. 
À decided advance has been made recently in the form of 
the wave-detector at the receiving station, and he mentioned 
that an electrolytic detector had been invented. It consists 
of a nitric acid cell in which is placed a platinum plate and 
a very fine platinum wire. The cell is connected with a 
battery, and when oscillations or waves pass through the 
cell they produce an audible signal in the telephone. It 
has recently been found that an electrolytic detector can 
not only send dots and dashes, but can reproduce articulate 
speech, and thus electric wave (or wireless) telephony has 
become an accomplished fact. Successful experiments 
have recently been carried out between Nauen and Berlin, 
а distance of 16 miles. It is almost practicable at the 
present moment to speak across the English Channel by 
wireless telephony, and within the bounds of possibility 
that at some time we may telephone without wires to а 
ship in mid-Atlantic. Prof. Fleming also described an 
incandescent-lamp detector of his own invention, which has 
proved an extremely sensitive long-distance receiver. 
Another crucial matter in wireless telegraphy is the sending 
of electric waves in any required direction. Two methods 
are now in use. Опе is Mr. Marconi’s, in which the 
vertical sending wire or antenna is replaced by: antenna“ 
with a short part vertical and a longer part horizontal. 
Such a wire radiates best in the direction opposite to its 
free end-points. Making use of such bent sending and, 
receiving antennie, he can reduce, the radiation in. dive 
tions in which they are not: wanted. Profi Braun, of: 
Strasburg, has devised a method of using three? vérticall 


antenn:, setting up different oscillations,’ which are а 
maximum іп one direction and zero in the opposite: one.. 
Не said, in conclusion, that wireless telegraphy opened out: 
paths of investigation which: might lead to к 
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INSTRUMENT CONTROL SPRINGS. 
BY CHARLES C. GARRARD, PH.D. 


1. Introduction.—In order to ensure a satisfactory action 
of an instrument which has spring control, the correct 
design of the spring is of paramount importance. In the 
majority of cases the choice of material from which the 
Spring may be constructed is not restricted in any way, 
beyond the condition that it should be of non-magnetic 
material. An exception is the case of the moving-coil 
ammeter, in which the current is led into the moving coil 
by means of the control springs. In this case it is necessary 
that the springs should be of low ohmic resistance. In 
order to attain this end, these springs sometimes have been 
constructed of sterling silver (92:5 рег cent. silver 
and 7:5 per cent. copper). This has a low electrical 
resistance, but the mechanical properties are such as to 
render its use very harmful (see curve Fig. 2). Of late, 
however, good conductivity bronzes have been obtainable 
whose mechanical properties are very much better than 
those of the silver. 

The design of & spring having only in view the attain- 
ment of a certain controlling torque is а simple matter. 
The chief difficulty is to obtain a spring which 
will not show any error due to “fatigue.” This 
fatigue error shows itself by the instrument becoming 
Inaccurate after the needle has been deflected for a 
considerable period, as, for example, in the case of a bus- 
bar voltmeter, which is always deflected near maximum 
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scale deflection. The spring apparently becomes weaker, 
consequently the instrument reads higher. If now the 
current be switched off the instrument, it will be observed 
that the needle is off zero, and if this zero error be sub. 
tracted from the reading of the needle when deflected, the 
remainder is the true reading. This means that the force 
required to deflect the spring per unit of angular deflec- 
tion remains unaltered. A sub-permanent set, however, is 
caused in the spring, which results in the error. With 
instruments, therefore, which have a free zero it is a 
simple matter to break the circuit occasionally and to note 
the zero error, if any. This should be subtracted (or 
added) to the reading to obtain the true measurement. 
This eorrection, however, can be carried out only with 
instruments having practicaly an evenly divided scale, 
such as moving-coil ammeters or voltmeters. This state 
of fatigue to which the spring attains due to prolonged 
deflection is gradually removed by the spring spon- 
taneously recovering itself if left undeflected. Should the 
pointer of an instrument be set to zero with the spring 
fatigued, it is obvious that the recovery will result in a 
negative zero error, which would have to be added on to 
the reading. 

That the subject has not received the attention it should 
have received from instrument makers is shown by Fig. 1, 
which gives the results of a time test carried out on a 
moving-coil voltmeter (not set-up free zero instrument) 
made by a leading American firm of instrument makers. 
It will be seen that the fatigue error causes a variation in 
the calibration of 24 per cent. There can be no doubt that 
the error is due to fatigue, as the recovery every time the 
instrument is left undeflected is so marked. Such an 
instrument, while excellent as a test instrument, which is 
only occasionally deflected, would be almost useless for a 
bus-bar voltmeter (the use for which, by the way, it was 
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intended), as the correction for fatigue (zero error) would 
be so large. 

Fig. 2 shows a similar test on а moving coil ammeter 
having the old-fashioned silver eontrol springs, as men- 
tioned above. Ав а comparison, Fig. 5 can be taken, 
which is a time test taken on a moving-coil voltmeter made 
by Messrs. Ferranti Limited. It will be seen that fatigue 
is eliminated entirely. "There is à small variation, but this 
is only of an amount comparable with the experimental 
error of the test. 

Theory of Flat Spiral Springs.—Consider a small piece of 
the spring, P, Q, (Fig. 4) before deflection. On deflecting 
the spring the only thing that happens is that the spring 
bends along its entire length. Due to the bending moment 
the outside layers of the metal stretch slightly, and 
the inside layers are compressed slightly. Let r, be the 
radius of curvature before deflection and r the radius after 
deflection. The neutral line in the metal of the spring is 
indicated by the dotted line, and this does not change in 
length by the deflection. 

Let the bending moment at P be M. This is equal to 
the sum of the moments of the tensional and compres- 
sional stresses which act at right angles to the section, P. 
Consider а small area, a, in the section, P, at а distance » 
from the neutral axis. The total tensional force in the 
area, а, is equal to p a z, where p is the stress in the 
material at unit distance from the axis. The moment of 
this force is p a 22. The sum of all such moments taken 


over the whole section, P, is p I, where I is the moment of 
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inertia of the cross-section. This is really but a matter of 
definition (Perry, “ Practical Mechanics,” p. 105). 


M=p I 
The tensional stress along the outer edge of 
is p 2 where ¢ is the thickness of the spring, since the 


. (1) 
the spring 


neutral axis of a rectangle go through its centre. The 
outer edge of the spring will stretch by a fractional amount 
equal to tho stress divided by E, the modulus of elasticity. 
Thus 


Length of outer edge after deflection 
Length of outer edge betore deflection 
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l 1+ 5 *r 
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But since the length of the neutral line remains 
unaltered, Р Q =Р, Qo 
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heferring to Fig. 5, we desire to calculate the torque 
required to cause the deflection, D. After the deflection 
has taken place, we can regard the part P N O of the 
spring as a rigid body. The forces acting on P N О are as 


follows: (1) a bending moment at P= +1 E & - _ jr (2) 


0 
a couple at O, whose moment is — С; (3) a force at P; (4) 
a force at O of value f acting in the direction of, say, O F. 
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Take moments round Р; the condition of equilibrium 
is that the sum of the moments should be zero. 


Е1(®- 1)-c-fi-o. 


г 70 
а 1 
EI Ẹ Р 2 dl=C dl 4 fh di, 
r 70 
where d/ is a small element of length. It is obvious that 
if we add up for each small element of length we get 
Elo=CL+[ fhd, 
J 0 
where о = total angular deflection. 
Now | : yh а= f L x perpendicular distance of centre of 


gravity of spring from O F. 
As the spring never gets very seriously deflected, the 
centre of gravity always remains in the geometrical centre, 


^ Elo=CL (3) 
which is the fundamental formula for spring calculation. 
C is the torque exerted by the spring in gramme-centi- 
metres; L is the length of the spring in centimetres ; w is 


the angular deflections in radians; E is the modulus of 
elasticity in grammes per square centimetre, and I is equal 


: „ where b and “ are the width and thickness (in 


centimetres) of the section of the spring strip. 


Marimum Safe Stress in Phosphor - Bronze — Having 
obtained now a formula for the strength of the spring, we 
have to determine the maximum stress to which it will be 
safe to subject the material of the spring. Naturally we 
desire, after we have determined the maximum safe internal 
stress, to design the spring with as large a factor of safety 
in this respect as possible. 

On referring to Figs. 1 and 2, it will be seen that the 
fatigue which occurs is of rather a peculiar nature. At 
first sight one would say that the set which occurred was a 
permanent one. As, however, the spring recovered fully 


in the course of a few days, the set is really a sib | Electrochemical Society, Philadelphia, May 2. 


permanent one, although one generally considers a set as 
sub-permauent when the material recovers in the space of 
a few seconds. "The usual criterion applicable to determine 
whether a material is stressed within safe limits, from the 
point of view of fatigue, is the constancy of the constant 
in the law 

Stress = E x strain. 


It is found that by applying this criterion a value of 
maximum safe stress is yielded which agrees well with the 
limit found permissible by the writer. ja must be pointed 
out that, of course, the figures given here should be con. 
trolled carefully by experiment. The figures adopted are 
those for good phosphor-bronze, such as 1s used usually for 
the construction of instrument control springs. In order 
to make sure that the material which may be available has 
similar properties, experiments should be made as indicated 
in Figs. 1, 2, and 3. By calculating the maximum stresscs 
in the springs experimented upon, and observing their 
action as regards fatigue, the constants may be obtained 
which can be used in the formul:e given above. 

Friedr. Janus gives the following table for the phosphor- 
bronze as used by the spring manufacturers, Pfaff and 
Schlauder ( Elektrotechnische Zeitschrift June 15, 1905) : 

Stress 1n gramnies per 


Modulus of elasticity 1n grammes 
square centimetre. 
1 я 


per square centimetre. 


// / A soc ass 118:8 x 107 
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CCC 118:8 x 107 
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e. — 117 x10 
NE 115:5 x 107 


From the above figures it will bo seen that E remains con- 
stant till the stress is 655 x 10? grammes per square centi- 


Fic. 5 - А is the vertics] distance of P from the line О F. 


metre. The present writer thinks that 600 x 10? maximum 
safe stress for good phosphor-bronze to be a satisfactory 
value to be used for all ordinary work. 


(To be continued. ) 


A PRACTICAL LIMITATION OF RESISTANCE 
FURNACES—THE ‘‘ PINCH” PHENOMENON.* 


bY CARL HERING. 


The object of the present paper is to describe a limiting 
condition sometimes encountered in practice with resist- 
ance electric furnaces, which appears not to have been 
known and was very unexpected, and which may at times 
be serious and perhaps quite insurmountable. It applies 
to that type of resistance furnace in which the material 


to be treated forms the resister, in the form of a column 


of liquid in a trough, as distinguished from that type in 


| which the resister is a foreign body like graphite of 
| platinum, which is surrounded or enclosed by the materials 
| to be treated. 


Of these two classes of furnaces the latter 
is by far the simpler in theory, in practice, and in opera- 


* А paper read at the eleventh general meeting of the American 
(Slightly condensed.) 
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tion. Innumerable difficulties encountered in the former 
are overcome in the latter, and it is probably a good rule 
to use the latter, whenever possible, in preference to the 
former. As the reason for using an electrical furnace instead 
of а combustion furnace is generally the high temperature 
it produces, the conditions encountered in practice which 
limit the temperature may become very important. In 
the present paper the term limitation will, therefore, 
be used to refer to those conditions which limit the 
temperature. | 

It is well known that if a wire be connected between the 
two poles of a source, it will be heated to a certain tem- 
perature. Now, if it be made shorter and shorter, and, at 
the same time, smaller and smaller in cross-section, 80 as to 
have the same resistance, it will become hotter and hotter, 
although the current and voltage, and, therefore, the watts, 
are the same. In other words, the watts per cubic inch 
ате thereby increased. It might, therefore, be argued that 
by simply increasing the watts per cubic inch in a furnace, 
any desired high temperature may be reached, up to that 
of volatilisgtion, which means the destruction of the 
resister. This, however, is not the case. 
reached which is far below this temperature, due to a 
curious and surprising phenomenon which the writer has 
observed, and which he has termed the ** pinch phenomenon.” 
‘This limit may at times be a very serious one, as it is sure 


A limit may be. 


to exist, and may sometimes limit the temperature to such 


a low value as to entirely defeat the object of the furnace. 
This phenomenon has apparently never been mentioned or 
described in the leading treatises, and, therefore, does not 
seem to be generally known, and, as it may at times bea 
very serious limitation to the possible temperature in some 
electric furnaces of this class, it was thought that a descrip- 
tion of it and its effect on their operation may be of interest 


Fic, 1. 


to furnace designers.  Theoretically, this curious pheno- 
menon is also of considerable interest. Dr. E. F. Northrup, 
of Philadelphia, to whom tho author described this pheno- 
menon some months ago, took а great interest in it, and 
made a very thorough and able study of it, both from the 
mathematical and physical as also from the experimental 
standpoint, including also the quantitative relations. His 
very interesting paper was read before the Physical Society 
on March 2. 

The phenomenon is as follows: When the current 
density in a liquid conductor in an open channel is increased 
sufficiently, the conductor will be found to contract in 
cross-section with considerable force, especially at a place 


where there is some slight obstruction in the channel, or. 
where, for any other reason, the cross-section is less than 


$he average. 
plastic material that has been pinched between the 
fingers ; as the column of liquid looks as though it were 
being pinched by some mysterious and invisible force, 
the writer termed it the “pinch phenomenon,” for 
want of a better name. In Fig. 1 E E are the cold elec- 
trodes of sucha furnace; C is the column of liquid con- 
ductor, which acts as the resister; and P is one of these 
pinched contractions. The liquid on both sides of the 
contraction slopes like the letter V; with inclinations of 
45deg. and over. The liquid will stay in this position, 
thus forming à stable state. The inclined surfaces of the 
liquid, though smooth, showed signs of great internal 
agitation, as though the liquid was continually running 
down hill, but was being as rapidly forced up hill again. 
It was а somewhat curious and interesting sight to 
see the surface of a liquid sloping at a steep angle 


and yet be in a stable state. The first impression was that. 


a large leak had suddenly formed, and that the molten 


metal was rapidly flowing down and out through it, but. 


it was soon found that the condition was a stable one. 
When, under these circumstances, the current density is 


This contraction resembles the depression in. 


still further increased, this V-shaped depression becomes 


deeper and deeper until it finally reaches the bottom of the 


channel. This, of course, breaks the circuit, and the liquids 
then immediately flow together, only to be instantly parted 
again, thus forming a violent automatic interrupter of the 
current, accompanied by a sputtering of the metal, loud 
crackling sounds, and, incidentally, by the great disgust of 
the:man who .is running the furnace, as if means that the 
limit has been exceeded,.and if the circuit is not opened at 
once at the switch to allow the parted liquids to flow 
together again to their normal level, there is a strong 
likelihood that the reduction of the current will cause the 
core to freeze in this parted condition, which gives rise to 
serious difficulties in mending the break so that it will 
carry current again. 

If there is any dirt, infusible material, or pasty, poorly- 
conducting slag floating on the surface of the liquid, it will 
naturally fall into this cavity, and as the conductor in the 
narrow neck is apt to volatilise, owing to the high current 
density, while the rest of it is apt to freeze, owing to the 
reduction of the current, the result is that a complete 
break is apt to form, through which it may be very 
difficult, and sometimes impossible, to start the current 
again, thus requiring a dismantling and reconstruction of 
the furnace. It is obvious that this phenomenon places a 
limit. to the current which can be passed through a liquid 
resister of given cross-section, thereby limiting the tem- 

erature which can be obtained. This limit may be far 
below that desired, thus completely defeating the purpose 
of the furnace. It, therefore, is an.important factor to be 
taken into consideration by the designers of this class of 
furnace. What the limit of temperature will be will 
depend, of course, on the particular circumstances; it is 
evidently not possible to give any fixed rule. It may, 
perhaps, be subject to calculation, but this is doubtful, as 
this local pinching seems to be originally induced by 


| some obstacle or contraction in the channel, which, 


being generally accidental, is not within the reach of 
mathematics. 

It is certain, however, that this tendency to' pinching 
and consequent parting exists, and must be guarded against. 
If, for instance, a portion of the channel is made smaller 
than the rest, for the purpose of increasing the temperature 
locally, great danger exists that this phenomenon will 
defeat that purpose, and it should first be determined by 
experiment whether it will take place before dependence is 
placed on the operation of such a design Under some 
conditions this temperature limit will be quite low. With 
mercury, for instance, this pinch phenomenon will take 
place under favourable conditions before the temperature 
has risen appreciably. One of the experiments made by 
Dr. Northrup at the writer's suggestion has shown that if 
the channel is quite uniform, the contraction in cross-section 
will also be uniform over its whole length—that is, the 
level of the liquid will lower uniformly, and, therefore, the 
danger of parting will not be so great. This explains 
the observation made by the writer that in a furnace of 
this type the liquid conductor kept creeping up on top of 
the cold electrodes, as at D D in the illustration, piling 
itself up in large quantities and solidifying after it got 
there. Fresh material had to be added for some time to 
keep up the level, until the stable conditions were finally 
reached. This stable condition is different for each 
current. P 

The question naturally arises, how can this pinch pheno- 
menon be avoided? Ав the forces which cause it—namely, 
radial pressures toward the central axis—are bound to 
exist, the only way scems to be to render them as harmless 
as possible, instead of trying to resist them. To do this, 
the channel should be made as perfectly uniform as possible 
and kept free from obstructions. A very liquid flux should 
be used, if possible, to dissolve any solid foreign particles 
and to float or wash them away. The cold electrodes 
should have vertical faces where they are in contact with 
the liquid resister, so as to obstruct as much as possible the 
piling up of the liquid conductor at those places. When 
the current is stopped, the level of the liquid will become 
horizontal again, and will, therefore, rise; hence an 
additional range of regulation must be provided for 
starting up again with an enlarged cross-section. But, 
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even with all these precautions, an increase of current 
density will lower the level until at some weak point a 
rupture will be likely to take place. 

Another precaution is to make the channel as deep 
as possible, and, therefore narrow in width. The 
writer noticed, and Dr. Northrup has since confirmed 
it by experiment, that the force which causes this 
pinching does not act to produce an unstable equilibrium; 
the contracting force reaches a stable state when it is 
balanced by the hydrostatic pressure of the liquid. Hence, 
by making the channel deep, the tendency to a complete 
break is reduced. This, however, necessitates making the 
channel narrow, thereby increasing greatly the tendency 
to develop a weak spot due to some obstruction or con- 
traction. It also greatly increases the loss of heat through 
the walls of the furnace. Hence, both depth and width 
should be made large, which means short channels, low 
voltages, enormous currents, or else a large capacity of the 
furnace. In other words, the danger from this source is 

eatly increased as the furnace becomes smaller in capacity. 
Some idea of the pi ds of this contracting force may be 
had from a case in the writers experience, in which the 
V-shaped depression extended down as much as 6in. through 
molten iron to the bottom of the channel, causing а com- 
plete rupture, followed by freezing, which necessitated the 
dismantling of the furnace. Another good rule is, do not 
use liquid resisters if the conditions permit using a solid 
one, which heats the materials by contact. There are 
other reasons, also, for this conclusion. 

Those interested in this phenomenon from a physical 
standpoint are referred to Dr. Northrup's paper, mentioned 
above. He therein demonstrates, mathematically, the 
correctness of the writer's first assertion—namely, that the 
contracting force was due to the encircling lines of force, 
and that its effect was, in some, though not in all, respects 
like that of stretched elastic bands, tending to compress 
the conductor radially toward the centre. He furthermore 
found that this compression produced a pressure at the 
centre, causing the material there to be forced out at both 
ends along the central axis, somewhat like when a rubber 
tube, filled with liquid, is squeezed or pinched with the 
hand, which will tend to force the liquid out at both ends. 
With a vertical column of mercury he has succeeded in 
thus producing a small fountain of mercury issuing from 
the centre of a large conductor, and by letting this mercury 
flow back near the outside of the conductor the fountain 
plays continuously. Thus he produced continuous motion 
by merely passing a current through one conductor, without 
magnets, commutators, brushes, bearings, etc., presumably 
the first time such motion was ever produced. As was 
originally observed by the writer, the phenomenon is inde- 
pendent of the direction of the current, hence takes place 
with either direct or alternating currents. 

The action might be explained, as Dr. Northrup sug- 
gested, according to the principle that currents flowing in 
a like direction attract each other. Hence all the linear 
current elements in a conductor should be attracted to its 
centre, causing a contraction. This does not, however, 
explain why these current elements should drag the 
raaterial of the conductor with them. Why does not the 
current simply become denser at the centre! An electrical 
current passing across a running stream does not seem to 
be carried down with the stream as though it were insepar- 
able from the water; but it always seems to take the 
shorter path across it. Then why should the electric 
current when in motion drag the conductor with it as 
though it were inseparable from it? Yet it does do so in 
some cases, as in a unipolar disc motor, and one is, there- 
fore, led to conclude that this matter has not yet been 
clearly explained by physicists. The writer's belief is that 
his original suggested explanation is more satisfactory 
namely, that this pinch phenomenon is due to some action 
of the ever-present encircling magnetic lines of force, which 
are all under tension like stretched rubber bands, and, 
therefore, exert a radial pressure on the material which 
carries the current. Dr. Northrup's mathematical investiga- 
tions confirm this suggested explanation, in so far that he 
has shown that the contracted conductor has many more 
lines of force encircling it on the outside than the original 
had, when both carry the same current; he shows that 


many additional lines of force are created by this contrac- 
tion, and their radial pressures, due to their tension, have 
therefore been added to that of the others, which were 
there before ; this would explain the increased pressure on 
the contracted conductor. 

Although this phenomenon is а serious obstacle in 
electric furnaces having liquid resisters, it at once suggested 
to Dr. Northrup an application to simple forms of measur- 
ing instruments like those of the indicating and integrating 
types, that measure direct, and alternating currents equally 
well, and it may raise in the mind of the inventor new 
visions of the possibilities of the long-looked-for com- 
mutatorless direct-current dynamo and motor, or self- 
starting single-phase alternating-current motor. An analysis 
of this phenomenon leads to many interesting deductions, 
which, however, аге not in place іп a paper on furnaces. Опе 
of these is that Ohm’s law may perhaps not be strictly true for 
high current densities. Another isthat theaction of fuses and 
of the Caldwell interrupter may be due, in part at least, 
to this phenomenon. Perhaps the action of the speaking 
arc is due to this phenomenon, as was suggested by Dr. 
Northrup. This phenomenon should be clearly distin- 
guished from the well-known and entirely different one, 
according to which a flexible circuit tends to enclose the 
largest possible area, and, therefore, tries to enlarge itself 
into a circle. The latter has been observed in induction 
furnaces, in which it seems the molten iron in the circular 
trough sometimes acts as though it were under the influence 
of а strong centrifugal force, and to such an extent that 
the bottom of the trough can be seen. 


ON SOME EXPERIMENTS ON THE 
CHARACTER OF VESSELS.* 
BY CAPTAIN W. BARTLING, I. N. R. 

I.—The Development of the Magnetic Character of а Steel Ship. 


During the construction of the steamer “ Thueringen“ 
at the works of the Weser Shipbuilding Company, Bremen, 
the writer had the opportunity of taking а number of 
observations with а view to obtaining actual quantitative 
measurements of the effect of various influences on the 
standard compass. The observations were taken with 
three instruments—a deviation magnetometer, a specially 
constructed swinging system of magnets, and an instru- 
ment to measure the power of inclination. The results of 
the experiments show very clearly the typical development 
of the ship’s magnetisms. The writer considers this may 
be of some interest to shipbuilders and navigators. As 
a basis, let us refer to the well-known elementary 
magnetical experiment. A bar of iron hanging in 
the magnetic N. and S. direction and given the proper 
inclination for the latitude (say about 68deg.), will 
become magnetic after a certain time: reversed, it 
will lose the magnetic power again. But if the bar 
be hammered while in its first position, it will retain this 
magnetic power even if reversed, but will lose the 
power on being hammered again in the reversed position. 
Considering a ship as a great magnet, we applied the afore- 
said theory to the above-mentioned steamer, only the 
magnetic axis was not parallel with the keel. 

The Thueringen is a cargo steamer of 131m. long, 
16m. beam, and 10m. depth. ‘Ibe direction of the build- 
ing berth whereon she was built is S. 55'ódeg. E. The 
circumstances were very favourable from the experimental 
point of view. Owing to a strike of riveters, the whole 
ship was completely plated and all bulkheads and decks 
built in, while only about 5 per cent. of the riveting was 
finished (exclusive of the double bottom). The first 
experiment was made 10 weeks after the double bottom 
was built and riveted. (Line 1, Fig. 1): The first 
measurement showed 25 per cent. to be the polaric 
power of the ship, the direction was nearly opposite 
to the horizontal magnetic power of the earth. The 
vertical power was increased by 33 per cent. of the vertical 
magnetic power of the earth. (Line 2, Fig. 1): A month 
later about 40 per cent. of the riveting was completed, 
JJ! ⁵-m·à d ĩ а 


MAGNETIC 


* Paper read before the North-East Coast Institution of Engineeis 
and Shipbuilders, May 24, 1907. 
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and the process of induction had considerably advanced to 
about 34 per cent. (Line 3, Fig. 1): Again, a fortnight 
later, 60 per cent. of the riveting being finished, the induc- 
tion was proportionally increased. The steel structure of 
the flying bridge was built separately alongside of the ship 
and was now lifted bodily into place by a couple of cranes ; 
the measurements showed a decreasing influence as the 
result of this additional structure ; a magnetic system in 
itself, it fortunately carried contrary poles; this is clearly 
shown in the figure. (Line 4, Fig. 1): Again, 14 days 
later, 90 per cent. riveted, and induction increased to 
45 per cent. (Line 5, Fig. 1): Ten days later а small 
ship on the building berth alongside the Thueringen 
was to be launched, and to show the influence of the vc.sel 
the writer took measurements just before and just after 
the launch. The influence on the magnetic power was 
unexpectedly so small that it can be neglected, only tho 
deviation of the magnet needle changed a few degrees, as 
shown by Line 6, Fig. 1. 
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Еа. 1. —Steamer's Head on the Building Berth, 8. 54-3deg. E. 


Fourteen days later the Thueringen was ready for 
launching, and the ship was now a magnet of considerable 
power—namely, about 57 per cent. of the horizontal 
magnetic power of the earth. The vessel, after launching, 
was—please remember the first elementary magnetic 
experiment—swung and placed as near as local condi- 
tions would ч in the opposite direction—namely, 
N. 32deg. W. Before while on the berth, it was 
S. 53deg. E. The success of this measure was perfect, 
the magnetic power decreasing from day to day, but con- 
siderably quicker than it had increased; after 20 days it 
was only 15 per cent. of the earth power. Compared with 
this turning of the vessel the addition of the funnel, masts, 
engines, and boilers had only a very small influence on the 
ship. The magnetic conditions proved to be very satis- 
factory for both the compasses on the flying bridge. The 
Thueringen went to sea without a compensating magnet 
for the standard compass, and with only one compensating 
magnet for the steering compass. The deviation of the 
standard compass after the trial trip was N. = + 5deg. (E.), 
E. = + 70deg. (E.). 


A second ship, nearly a duplicate of the former, was 
afterwards built on the same building slip in nearly the 
same length of time. The magnetic conditions were found 
practically similar, the ship’s polaric magnetic power being 
59 per cent. of the earth’s power on the launching day. 
This vessel was not swung and her head lay S. 31'3deg. E. 
during completion and outfit. The magnetic power 
continuously increased, a maximum value of 68 per cent. 
of the earth’s power being reached when the ship was ready 
for sea. The deviation of standard compass, without any 
compensating magnets, was N. = + 22deg. (E.), E. = 
+ 56deg. (E.). As a result of the above, seven compensating 
magnets had to be put in the compass, considerably 
lessening the most valuable quality of the compass needles — 
namely, the strength of the horizontal power in pointing to 
the magnetic north. The conditions on plain cargo boats 
are very simple, but become more complicated on passenger 
vessels with many decks and closed steel bridge houses 
It may be added that the rails of the flying bridge of the 
„Thueringen were of galvanised iron, except two small 
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sections 6ft. long, one immediately in front and the other 
immediately abaft of the compass. In the second ship 
(having the greater deviation) all the rails within a radius 
of 10ft. were of brass and teak in order to improve the 
compass. 


IL—The Improvement of the Compass Position by the Use 
of Unmagnetic Material. 

All horizontal bars (both longitudinal and athwartship) 
underneath the compass have а weakening effect on the 
horizontal polarie power of the instrument. In steam 
vessels the material near the compass to be taken into 
consideration consists mostly of horizontal steel bars. It 
is evident that the power of a compass on a steel ship is 
always smaller than on shore. The influence is not the 
same on all compass points. It is mostly stronger on E. 
and W., on account of the greater proximity of the induced 
poles in the athwartship's direction than on the N. and 
S. course. If the horizontal power on shore = Н be taken as 
unity, the horizontal power on board will be = А x Н, A being 
a coefficient varying with the local conditions of the compass 
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position. On a normal merchant steamer the coefficient А | each step corresponding to one 8-c.p. lamp. The lever, 


is usually about 0:8—that is the polaric power on board 
is eight-tenths of the polaric power on shore In the 
conning towers of some men-of-war А does not exceed 0'3 ; 
such а compass is no use at all. In general, the greater A 
the better the com position. 

The simplest and beat solution of the compass question 
would be to use unmagnetic material for the ship; cost 
price about £100 per ton. We know a number of alloys 
of iron which do not take up magnetism within certain 
limits of temperature. They are nickel, manganese, cobalt, 
chrome, silicium, and a few more. As a curiosity it may 
be mentioned that a strong steel magnet becomes 
uomagnetic in a р of +400deg. C., but this 
temperature is rather high for the compasses and officers. 
We have used unmagnetic nickel steel in our newer ships 
in the near vicinity of the standard compass with good 
resulte, the alloy containing 23 per cent. nickel. In one 
of our large vessels now building, we have interrupted all 
the horizontal steel in the deck under and above the com- 
pass, and replaced it with 6ft. of nickel steel bars contain- 
ing 23 per cent nickel From the experiments on this 
ship the writer hopes to arrive at a А of from 0:9 to 0:95— 
an improvement of about 15 per cent. 


THE JOHNSON AND PHILLIPS PREPAYMENT 
ELECTRICITY METER AND TIME SWITCH. 


On Monday last we had an opportunity of inspecting 
the new penny-in-the-slot electricity meter which Messrs. 
Johnson and Phillips are now manufacturing in quantity 
at their Victoria Works, Old Charlton. The meter has 
been designed for use in small consumers’ premises where 
the load is not likely to exceed 10 8-c.p. lamps. There are 
several novel features in the meter which make it in 
advance of some of the previous attempts in the same 


Fid. L—The Current Recording Gear of Messrs. J h son and Phillips’ 
Prepeymert Meter. 


direction. In Fig. 1 we illustrate the meter portion of the 
mechaniem, which is shown both in plan and in elevation. 
This consists of a moving-iron ammeter, A, in which the 
needle is removed and replaced by tbe snail, B. The 
ammeter coil is screwed to the bottom of the case, and 
in the instruments we saw the snail, B, was stepped, 


C, is hinged at the point D. Its upper end engages on 
the surface of a second snail, E, which revolves in the 
direction shown by the arrow. This is driven by the 


Fio 2.—The Prepayment Meter closed. 


meter clock, making one revolution every five minutes. 
When the highest part of the cam passes the lever, the 
weight on this lever causes it to move until the finger at 
the lower end is stopped by the snail on the ammeter 
spindle. This movement occurs once every five minutes, 
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Fid. 3.—View of the Prep aj ment Meter with case removed. 


and the ammeter snail is then held until the snail, E, driven 
by the clockwork moves the lever back, and with it the 
pawl, F. The extent of this movement of the pawl which 
drives the tooth wheel, G, is thus dependent on the amount 
of current passing through the ammeter during what may 
be termed the backward stroke of this rocking lever. The 
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wheel, G, thus receives a motion which is proportional to 
the current through the meter. This part of the apparatus 
is exceedingly simple, and it may be noticed that there is 
no abnormal friction on the ammeter. These moving iron 
instruments of Messrs. Johnson and Phillips have a 
remarkably even scale, so that the steps on the snail, B, 
are equal, and correspond to one tooth of the wheel, G. 
This part of the meter having been explained, we can 
now turn our attention to the design of the prepayment 
device, and of the switches for making and breaking the 
current. 

The meter is driven by a clock which is wound up by 
the customer each time a coin is inserted. The winding 
gear is locked when all the electricity paid for is con- 
sumed, and can only be released by the insertion of a 
penny. This is placed in the slot seen in Fig. 2, and the 
coin trap then has to be pressed back, which brings the 
penny over the slot in the meter case. This simple 
device of displacing the slots through which the coin 
enters the case prevents a wire being inserted in order 
to start the winding gear. When the penny has passed 
down into the meter, the handle seen in Fig. 3 is 
turned, which winds up the clock. The last movement 


Fie. 4.—View of the Johnson and Phillips Time Switch closed. 


of this handle closes the switch .and renders the light 
available. The winding operation moves an epicyclic gear 
through a certain distance for each coin inserted. The 
maximum value of coins which the meter will absorb at 
one time corresponds to one unit of electricity. 


cannot deliver the penny into the meter, and is also 
prevented from returning into its normal position. The 
epicyclic gear is moved back by the tooth wheel, G, in the 
manner described above А disc on the same shaft as 
the epicyclic gear, as shown in the illustrations, indicates 
to the user how much electricity he has yet to receive for 
the payments made. 

In addition to the ammeter movement described above, 
the meter is furnished with an electromagnet, through 
the winding of which the main current also passes. The 
armature opposite the end of this magnet core is attracted 
when lamps are switched on, and the slight movement 
allowed releases a brake which otherwise presses against 
the balance wheel of the clock. The clock is thus pre- 
vented from going when electricity is not being used, and 
is bound to be always wound up and ready to give the 
necessary driving force to the snail, E, independent of the 
time over which the consumption of the pennyworth of 
electricity is used. It will be noticed that the time the 
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pennies are inserted, the coin trap when pushed back 
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clock is going is dependent on the time taken to consume 
the penny worth of electricity, so that if the consumer uses 
all his 10 lamps at once there is a danger of the clock being 
overwound. To prevent this, the usual rigid connection 
between the clock spring and the driving drum has been 
dispensed with in favour of a stiff frictional drive which 
can slip should overwinding become necessary. This 
overwinding does not in any way affect the accuracy of 
the meter. 

As regards the switches which are closed when winding, 
itis interesting to note that the circuit is not finally com- 
pleted until the winding handle has been moved round to 
the full extent of its travel. This prevents the consumer 
from being defrauded by inadvertently stopping the 
winding movement when he sees that the light has come 
on. In the inverse operation the locking gear which 
holds one switch in position is first released by the 
return of the epicyclic gear to its original position. The 
movement of this switch releases the other, which arrange- 
ment relieves the clockwork to an appreciable extent. 

The meters as issued by Messrs. Johnson and Phillips 
are arranged for a definite price per unit. This can after- 
wards be changed by altering two gear wheels only, which 


Ето. 5.-—View of the Switch open. 


is an exceedingly simple operation. The meter is arranged 
for three sealings; thus the meter itself is completely 
closed, the compartment holding the terminals is sealed 
independently both of the meter and of the coin receptacle. 
The collector will not have access to either the terminals 
or the meter. 

After carefully considering the arrangement, it seems to 
us that the meter is likely to be both knave and fool proof. 
What is, perhaps, equally important to the central-station 
engineer is the price. This has been the stumbling block 
with some types of prepayment meters, which have cost 
considerably more than ordinary meters and yet have to 
be used with the smaller consumers whose accounts will 
not stand much in the way of capital charges. Messrs. 
Johnson and Phillips inform us that their meters described 
above will not be open to objection on account of price. 


The Johnson and Phillips Patent Time Switch. 


There was also on view on Monday last the automatic 
time switch which the firm has standardised for circuits 
which have ‘to be periodically opened and closed. Figs. 4 
and 5 show clearly the details of the switch in question, 
which is.remarkable for substantial details too frequently 
lacking in such apparatus. As will be seen, the main 
switch has a long break, and carbon contacts are provided 
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so as to keep the main contacts in good order. It is 
designed for working currents up to 80 amperes. The 
small motor at the base of the switch provides the 
mechanical energy for operating the same, and it is the 
circuit of this motor which is closed by the clock. The 
period during which the motor is at work is only seven 
seconds when closing the switch and two seconds when open- 
ing it. The clock is provided with a dial on which the full 
24 hours are marked, and the contacts can be placed at 
any point round this dial. These two contact horns are in 
the normal switch arranged one for opening and one for 
closing, as the switch is most frequently used in connection 
with street-lighting work. If, however, a motor is required 
to work at regular intervals throughout the day, more 
contact horns can be added as required. The motor is 
arranged to wind up the clock every time the switch is 
opened or closed, and the same arrangement is adopted as 
in the prepayment meter described above to prevent over- 
winding on the main spring. The switching device, seen in 
Fig. 4, for operating the subsidiary connections to the 
motor is exceedingly neat. The switch as a whole is well 
made, and should work for a long time without supervision. 


THE PRESENT STATE OF DIRECT - CURRENT 
DESIGN AS INFLUENCED BY INTERPOLES.* 
BY F. HANDLEY PAGE AND FIELDER J. HISS, STUDENTS, 
(Continued from page 725.) 


IV. THE EFFECT OF THE INTERPOLE UPON THE DIRECT- 
CURRENT MACHINERY. 


From a consideration of the, principles outlined above it 
can be judged upon what lines the rearrangement of the 
design should proceed. It is evident that the heatin 
limits will remain the same whether interpoles are роу 
or not, and it із опу by a better distribution of the losses 
and a different proportioning of the various parta of the 
machine that an economy can be effected. For the very 
small sizes it is not probable that it will be found of much 
advantage to adopt commutating poles as a standard. The 
extra labour cost entailed in fitting commutating poles is 
of considerable consequence, the available space between 
the poles is constricted, the total number of field coils would 
be doubled, and, as the heating limit is reached before the 
sparking, advantage cannot [^ taken of the saving in 
material which is effected in large machines by a reduction 
in the length of the air-gap, and so forth. Only machines 
above 40 kw. to 50 kw. output will, therefore, be considered 
in the following. 

Poles.—The extensive adoption of interpole windings 
will probably decide once and for all the question of 
the shape of the main poles. Up to the present time 
there has been no consensus of opinion as to whether in 
general main poles of circular or rectangular shape should 
be chosen, makers of equal repute using poles of both 
sections on all sizes of machines. From the general 
standpoint the authors are of opinion that the cheapest 
designs are obtained by the use of round poles in bipolar 
and four-pole machines, but rectangular ones for all 
machines with a larger number. The following argument 
may be adduced for the conclusions arrived at above. A 
given diameter of armature having been chosen, the maxi- 
mum flux per pole will be determined by the radial depth 
of armature core which can be allowed. This will be 
settled by the diameter of the shaft and the necessary 
allowance for the transverse ventilating holes in the core. 
With four-pole machines this maximum flux can be easily 
obtained with round poles, and the use of a rectangular 
section will only bring with it the attendant disadvantages 
óf the greater mean length of turn and the extra cost of 
winding. With large machines, where there is ample 
room inside the armature, it is found that with rectangular 
poles a much greater armature flux can be obtained, and 
thus for a given armature reaction a much greater output 
for the same size of machine is obtained. Although there 
will be а corresponding increase in the yoke and armature 
cross-section, and in the field copper due to the increased 
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mean turn, this design will be cheaper than one in which 
round poles are used, in addition to the fact that it will 
have smaller over-all dimensions. With interpole designs 
the question of space makes the employment of the 
rectangular pole even more necessary, and will no doubt 
lead to its use on smaller sizes than would be the case with 
ordinary machines. 

Number of Poles.—It is this question of space as well as 
the application to the design of the conclusions drawn in 
Section III. which leads one to the result that it does not 
appear desirable to increase the number of poles with the 
new designs. Although on paper by so doing a consider- 
able saving may be effected in amount of material used, 
yet the general sensitiveness of a machine with an abnormal 
number of poles fits it rather for laboratory experiments 
than for practical working, especially under adverse con- 
ditions. This will be more clearly seen if the com- 
mutator is considered. The brushes will have to be 
narrower or they will cover a wider zone than the inter- 
pole are, with all the resultant evils noted in Section III. 
The same amount of brush shifting will be relatively a 
greater percentage movement in the smaller neutral zone 
than where the number of poles is smaller. This is the 
cause of the extreme sensitiveness to brush shifting, which 
is such a prominent feature of this class of design. The 
difficulty of the increased number of segments no longer 
exists, as a much higher voltage per segment can be per- 
mitted, 20 to 25 volts per segment being successfully dealt 
with without any tendency to flash over. This applies to 
ordinary direct-current generators, and not to high-voltage 


Fic. 12 —Field Distribution Turb»-Generator. 


machines with a wide range of speed variation, turbo 
machinery, or cases in which a high reactance voltage has 
to be dealt with at a very weak field. 

Armature Length.—At first sight it would appear that a 
eonsiderable saving could be effected in field copper by 
slightly increasing the core length of the machine and 
reducing the high flux densities in the teeth, which are 
common in modern machines. This is possible, as one is 
no longer restricted in length by commutation conditions. 
A limit is, however, soon reached beyond which a further 
increase in length is not economical. If this be exceeded, 
it will pay to increase the densities again until the increased 
cost of copper as a per cent. of the total cost just balances 
the per cent. increase in output. This density seems to be 
about 19,500 to 20,500 lines per square centimetre, depend- 
ing on the machine considered. The greater flexibility in 
the matter of tooth densities is due, of course, to the fact 
that it is no longer necessary to have a stiff field to prevent 
distortion. The latter is by no means got rid of, as will 
be seen from Fig. 11, Curve F, but is, in fact, greatly 
accentuated owing to the smaller air-gaps used. It is not 
а serious item with constant-specd machines, such as are 
built for direct coupling to high-speed engines, but with 
turbo-generators or motors operating at high speed or with 
a wide variation of speed the overload which can be with- 
stood is practically dependent on this. Flashing over at 
the commutator from one brush set to another—an 
experience only too common with turbo sets—is due to 
this, the volte per segment being enormously increased due 
to the distorting effect of the armature. 

Pole-Shors.—QOne method of reducing this evil to a 
minimum is that employed in a turbo-generator designed 
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by Dr. Breslauer shown in Fig. 12, the air-gap being made 
greater at the edges than in the centre ; the flux distribu- 
tion obtained by this method is also shown. At first it was 
thought that were it not for the question of humming the 
pole-shoes could be made without any chamfering at the 
tips, but this is not the case where the distorting effect is 
great and the reactance voltage is high. The shape of the 
pole-shoes should he such as to give maximum magnetic 
reluctance for the path of the armature or cross flux so that 
the distorting effect is a minimum; it is, therefore, best, 
in addition to the long air-gap employed at the tips, to 
make the latter as narrow as possible. | 

Slots.—]n large machines where a deeper slot can be used 
without any appreciable diminution in the width of the 


Fi. 13. 


slot, the output can be increased by putting more copper 
in the slot owing to the greater room in it. 

Armature Strength. It must not be forgotten that these 
increased armature ampere-turns will necessitate more 
interpole turns, and that, therefore, there must be a certain 
point beyond which it will not pay to increase the rating 
even if there is ample room in the slot. This limit is 
reached when there are from 300 to 360 ampere-bars per 
centimetre of armature circumference, the figure to be taken 
depending on the size of the machine. 

Windinys.—In the choice of windings one has now a 
much freer hand ; a series winding can often be employed 
where formerly commutating conditions would necessitate 
a parallel one. With interpole machines preference should 
always be given to a series winding, as its self-equalising 
properties are very valuable with the short lengths of 
air-gap employed. Another important feature is that the 
variation in commutating flux is less with the series wind- 


Fic, 14. 


ing. Fig. 13 will make this more clear. Suppose a four- | 


pole machine with 29 slots and six coils per slot; the two 
pitches are / = , = 43, slots 1 to 8. When the centre of 
slot 1 coincides with the centre of pole A, slot 8, which 
contains the other side of the coil, will be a quarter of a 
slot pitch from the centre of pole B. The E M.F. induced 
in the short-circuited coil will be the sum of the E.M.F.’s 
induced in the two sides of the coil. With an odd number 
of slots as above and a series winding these E. M. F.'s 
will add up as їп Fig. 144, whereas in a parallel winding 
where the number of slots is a multiple of the number of 
poles they will add up as in Fig. 14r. It is this difference 
in phase between the two E. M.F.s which is equivalent to a 
widening of the pole arc that led some early experimenters 


to declare in favour of а narrow pole аге, thus avoiding 
leakage troubles. The other troubles, such as blackening 
of the commutator and sensitiveness of brush position, 
eventually led to the abandonment of the narrow arc. 
Series-parallel windings should be avoided except in the 
cases mentioned below, as they usually lead to heavy 
equalising currents flowing under the brush from winding 
to winding. This will be very little improved by equalising 
connections. The only time when they can be employed 
with good results is with eight or a larger number of poles, a 
doubly re-entrant (S) or a duplex (оо) winding having been 
used with excellent results by one of the authors on several 
occasions. A doubly re-entrant winding is best with an 
8, 12, or 16 pole machine, a duplex with a 10, 14, or 18 
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ЕІ. 15 —Air-gaps and Armature Diameters Interpo!e and 
Non-Interpole Machines. 


Da. T 


A ir-Gaps.—The question of air-gap length to be used has 
already been brought up in connection with the apparent 
iron losses of the armature, and has to be carefully con- 
sidered, as it is no longer necessary to use more thin 
mechanical clearance demanda. It must not be forgotten, 
however, that with a small gap, if the armature is slightly 
out of centre, big mechanical stresses will be set up duc to 
the magnetic pull on the armature. The curves in Fig 15 
represent the airgaps which have been employed i" 
ordinary non-interpole machines compared with the air- 
gaps which the authors consider will be approximately 
adopted by most manufacturers, who will take full advan- 
tage of the designs with commutating poles. Below these 
figures it is not advisable to go for mechanical reasons, 
and above them the machine will be costly in amount of 
copper used. 
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FIG. 16.—Etticiency Curves Interpole and Non-Interpole Machines. 


Commutators.—One hears rumours on every hand of the 
great reduction in commutator diameters and lengths which 
have taken place since the introduction of the interpolar 
design, leading to a great saving in that expensive item 
commutator copper. The reduction in the number of com- 
mutator segments has led designerstoreducethe commutator 
diameter until with the maximum number of segments 
which would be used with the interpolar design the pitch 
of the segments is the smallest permissible for mechanical 
reason. The advantage gained is, to a certain extent, more 
apparent than real. With the smaller commutator the 
brushes must be narrower or the amount of the neutral 
zone covered by the brush will be too large, and owing to 
the decreased section more brushes per spindle will be 
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required. This assumes that the same current density is 
employed in both cases. Опе will very often find that for 
both the designs the area of the commutator is practically 
the same in both cases, and for the following reasons. 
The C? R loss will be approximately the same in both cases, 
being equal to twice the amperage of the machine, and the 
brush friction losses will not be sensibly reduced owing to 
the decreased peripheral speed of the smaller commutator. 
Whether the two areas are the same or not depends upon 
the ventilation obtained through the lugs. If the decrease 
in diameter does not improve it, the areas are equal for 
equal temperature rise. When there are few segments, as 
in an interpole machine, and plenty of room between the 
lugs, the improved cooling effect will sometimes make it 
possible to dispense with one or more brushes per spindle, 


FIG, 17. - Field Magnet Frame, 7:5 h.p., 500 volt, 400/1,000 r. p. m 


and to obtain a corresponding reduction in commutator 
length. A second point gained is where a certain wearing 
depth of commutator is specified —for examp'e, lin. Suppose 
two cases, a commutator 6in. diameter and 4in. long and 
one 8in. diameter and 3in. long, the exposed surface being 
the same in both cases. The volume of active copper in 
the first case is proportional to т (3? -- 2?) 4 = 20 т, in the 
second to т (4? - 5?) 5 = 21 т. The mechanical construction 
is also cheaper with the smaller size. Against these 
advantages must be set the fact that the smaller the com- 
mutator diameter the narrower must be the brushes, and 
the more sensitive will be the machine to brush shifting. 


Fig. 18.— Field Magnet Frame, 360 h p., 550 volts, 500 r. p.m. 


A ratio of 60 per cent. of armature diameter to com- 
mutator diameter appears to be quite low enough for true 
economy. 

Efficiency.—As has been repeatedly pointed out by 
several writers, the effieiency curve is much improved at 
light loads with auxiliary designs. The constant losses 
are diminished, the iron losses being less, due to the 
decreased tooth densities, the excitation loss less, due to 


the decreased length of air-gap. In Fig. 16 are given 
the efficiency curves of two generators illustrating this 
point. 

Conclusions.—The question which faces the manufacturer 
is whether auxiliary poles should be regarded merely as 
adjuncts to a standard line of machines, arrangements being 
made that they may be fitted to variable speed, variable 
voltage, and generally difficult cases with a minimum of 
cost, or whether new designs should be got out. Reviewing 
the way in which the designs can be modified, it will be 
seen that all the following advantages, if to be made full 
use of, will demand a complete rearrangement of the design. 


For large machines the works cost will be cheapened owing 
to: (a) The higher armature reaction employed. The extra 
cost of the interpole copper and winding being more than 
offset by the increased output obtained and the saving 
on the main field, no ampere-turns being required for 
armature reaction. (b) The smaller air-gap. This still 
further reduces the amount of copper required. (c) The 
armature can be made longer and of smaller diameter, 
thus effecting a great saving in the mechanical design and 
labour costs. (d) А smaller commutator, giving а better 
ventilated armature and a cheaper mechanical construction. 


Edge of Armature Core. 


Main Pole Shoe. 
Main Pole Shoe 
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Ета. 20.—Auxiliary and Main Poles, 200 kw., 500/540 volts, 400 r. p.m. 


The working qualities will be improved owing to (a)-the 
smaller number of segments, which will minimise the 
trouble so often experienced due to high micas or bars ; 
(b) better commutating qualities, a properly designed 
machine giving no load to 50 per cent. load without shift- 
ing of the brushes or any signs of sparking ; (c) it follows 
that there will be less attention required at the commutator 
and less frequent renewal of brushes. 
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V. MODERN PRACTICE IN DinECT-CURRENT INTERPOLAR 
DESIGN. 


The following examples of machines will serve to illus- 
trate the way in which manufacturers have taken up the 

uestion of the adoption of commutating poles. They are 
ева separately under their various types, but for the 
sake of a better comparison are detailed out as far as 
possible in Table III. Fig. 17 illustrates a shunt motor by 
the Lahmeyer Company of 7:5 h.p., 500 volts, 400-1,000 
r.p.m. This is a fair example of interpoles applied to a 
small machine, and one notes the use of tapered coils on 
the main poles to provide more room for the auxiliaries, 
and also the skewed form of pole-shoe referred to above. 
Motor 158 h.p. 240-265 volts, 60-00 r.p.m. In the ty 
shown in Fig. 17 the poles are bolted on from the outside. 


I< ~~~ -350---- 


———— 500 


A different method consists in fixing them from the inside. 
Fig. 18 illustrates a motor of 360 h. p., 550 volts, 500 r. p. m. 
This is one of the Lahmeyer Company's latest types, and 
here the principle of tapered main coils and concentrated 
auxiliary coils is fully adopted. Fig. 19 represents a 
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are shown in Fig. 20. The main pole-shoes are сиб away 
on the one side to reduce leakage to а minimum. The 
auxiliary pole-shoe is given a special shape for the ваше 
reason. (For further details see Table IIL) Fig. 21 
represents а motor of the Oerlikon Maschinenfabrik of 
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22 h. p., 180 volts, 500-1,100 r.p.m. Tapered main coils are 
used, and also a small-diameter commutator. In Fig. 22 
is illustrated a dynamo of 100 kw., 500 volts, 400 r.p.m., 
from Siemens Bros. Dynamo Works. A commutator of 
larger diameter has been used with this dynamo than with 
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Fic. 22.—100 kw., 500 volta, 400 r.p m. 


dynamo of 1,100 kw., 630 volta, 94 r. p. m., by the same 
company. The method of winding shown in Fig. 18 has 
been carried still further, and the main coils are now only 
wound on a part of the pole, the rest being left bare to permit 
of more room for the commutating coils. Details of a dynamo 
by the Phoenix Company of 200 kw., 500-540 volts, 400 r.p.m., 


most interpolar designs. 
advantage is taken of the core; efficient ventilation of the 
coils is ensured by leaving the coils untaped. Details of a 
dynamo of 115 kw., 460 volts, 250 amperes, 550 r.p.m., by 
Kolben and Co., are given 
details of a motor of 30 h.p., 440 volts, 230-800 r. p. m., 


By the use of square poles full 


in Table III. Fig. 25 gives 
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TABLE III. 
= | Laurence, 2" "e m Johnson and Brown- 
| Scott, and Co. Kolben. Breslauer. Phenix. Oerlikon. Phillipe, Limited. Boveri. 
2l P а а 4 4 4 898 6 6 4 
Output. . . . . . . . . . . | 30 n 115 kw. E 200 kw. cnp 125 kw. 250 kw. 
ш per minute .................. 8 n 1, 400 500/1.100 428 500 
PJ ͤ ЕЕН 440 500/540 180 550 500/600 
Ampegs‚gͤ»s 16/63 250 4:5 400/570 111/105 226 240/200 
Armature a aes . — oe 591 180 875 450 610 700 
d in IF РИ : 328 90 — 250 — 381 
Length mmu dmmꝛꝛkw . 254 320 90 (270 170 255 $30 
Slot dimensions—mm.  .................. Мы x 17:7 15 А 50 7:5 х 13:5 = х 33 55 deep х 31:7 
ре ии 76 main 08-16 | '— | — - = 
aa taal Saag { inter. 3 0:8 3— 5 2:5mm. 63:6 
Interpole ape M РИУ d 209 '8 d "s 16 x 40 d = 70 — 101:6 x 38 70 
i section—oem.? .................. 6:4 58:5 — 101°6 х 38 — 
vi shoe агеа ........................ 25:4 x 50:8 40 x 160 28 x 40 44:5 x - — 101:6 x 38 = x 35/70 
lal etal diameter—mm............. 356 — — — 500 380 530 
egments ............. F700 267 201 — 111 — — — 
Output eoeffi ciel. 42:6 42:0 180:0 38:0 51:0 26:5 61:0 
Ampere bars per ст. ..................... 248 210 63 — — = = 
И 1:27 тір. — — — — — — 
Flux per pole 1000 . \ 5-10 max. 6:55 0:512 = un __ Ес 
Reactance voltage . t en! FT ds — = ш x 
шше tums/pole ..................... | i ane i 555 150 — == | RE Jd 
pee ¼ 8 016 x 25: 5:5 х 50 d=1°3 — = = = 
Pole aro/pole pitch . . .. ... ... Бит 0*69 0*65 0-75 E 15 0:68 
18:25 = — 750lb. — 


Copper weight q | 4541}. 750 


by Laurence, Scott, and Со. This machine was designed 
for constant torque at varying speed. This firm have 
kindly consented to the publication of their views on this 
question. They are not in favour of interpoles for standard 


Fie. 25 — Auxiliary and Main Pole. 


machines below 30 h.p. to 40 h.p. and do not fit them 
except in special cases of speed variation, etc. For larger 
machines, although of opinion that a considerable saving 
could be effected in iron, but not much in copper, the space 


EE | 


FIG. 24. - 100-kw. Cascade Converter. 


occupied by the extra coils is great, and the complications 
involved go a long way to nullify the advantages of com- 
mutating poles. Their machines are designed to give 
satisfactory results without interpoles, and thus are not 


specially made for them. Fig. 24 shows a 100-kw. cascade 
converter by Brown-Boveri. This machine is noteworthy 
for the fact that only two instead of four interpoles are 
used. This is only possible with a series winding on the 
armature. In the machines which one of the authors has 
designed for Johnson and Phillips, Limited, square poles 
have been adopted so as to obtain the maximum use of the 
armature core ; the interpoles are cast in with the yoke, 
thus avoiding the cost of 5 and fitting. An 
illustration is also presented of the field et yoke of a 
125-kw., 428. r. p. m., 550-volt machine, and of a drawing of 
the yoke of a smaller machine of 30 h. p., 800 r. p. m., 
230 volts. In this size the poles are bolted to the yoke, 
this being а case in which interpoles have been fitted to an 
ordinary machine. 
(To be continued.) 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The following were elected to the Institution of Electrical 
Engineers at a meeting held on May 25: 


Meiibers.—J. H. Craig, 15, Greenfield-creecent, Birmingham; R. D. 
Mershon, 116, West Eighty-fifth-street, New York; A. J. J. Pfeiffer, 
Calcutta Tramways Co., 1, Queen Victoria-street, E.C. 

Associate: Members.—J. Barnard, School House, Chaldon, near 
Caterham ; H. A. Burson, St. Catharine’s, Ontario, Canada ; H. Codd, 
care of Mrs. Gething, 24, Cambridge-road, Aldershot ; G. H. Eaten, 
Strathdene, Ashton-under-Lyne; F. W. Gaskins, National Telephone 
Co., 160, Pilgrim-streot, Newcastle-on-Tyne ; C. Gould, Estate Office, 
Trafford Park, Manchester ; W. Grant, 40, Keppel-road, Chorlton- 
cum-Hardy, Manchester; G. H. Lofts, Town Hall, Devonport, 
Tasmania; W. Lunn, 31, Richmond-road, Bayswater, W.; W. К. 
Morton, 66, Palmerston-street, Moss Side, Manchester; E. A. 
Petithory, Western Electric Co., North Woolwich, E. 

Studcus.—E. H. Child, Trevena, Shawfield Park, Bromley, Kent: 
W. M. Dempster, 3, Lilyville-road, Fulham, S.W.; C. H. Harvey, 
4, School Cottages, Mayford, Woking; M. W. Martin, 230, West 
Regent-street, Glasgow; J. V. Rugeroni, Electricity Works, King's 
Bastion, Gibraltar. 


FORTHCOMING EVENTS. 


FRIDAY, May 31. 

North-East Coast Institution of Engineers and Shipbuilders.— 
At 7.30 p.m., at the Literary and Philosophical Society, Westgate- 
road, Newcastle-on-Tyne, discussion on Captain W. Bartling's 
paper оп ‘‘Some Experiments in the Magnetic Character of 
Vessels.” 

МохрАҮ, JUNE 3. 

Society of Engineers.—At 7.50 p.m., at the Royal United Service 
Institution, Whitehall, ‘‘ Working Experiences with Large Gas- 
Engines,” by Mr. Cecil A. St. George Moore. 

SATURDAY, JUNE 8. 

Junior Institution of Engineers.—At 10.15 a.m., visit to the works 

of Messrs, Kodak Limited, Harrow, 


poc oe cem am _ -- 


162 


THE 


ELECTRICAL 


^. ENGINEER. 


| Published every Friday. 
Price Threepence; Post Free, Threepence-Halfpenny. 


Editorial and Publishing Offices: 
180-140, SALISBURY COURT, FLEET STREET, 


LONDON. E.C. 
Telephone No. 12278 Oentral. 


OONTENTS. 


Technical Problems, with 
Solutions by Practical Men 7454 
NOD. Loon ( 
Instrument Control Springs... 750 
А Practical Limitation of 
Resistance Furnaces—The 
** Pinch " Phenomenon...... 
On Some Experimenta on the 
Magnetic Character of 
CCC 
The Johnson and Phillips 
Prepayment Electricity 
Meter and Time Switch ... 
The Present State of Direct- 


155 


Current Design asInfluenced 

by Interpoles .................. 751 
Institution of Electrical 

Engineers ..................... 761 


Forthcoming Events........... 761 
Dynamo and Motor Designing 762 
Correspondence .................. 7 
Some Points of Interest to 
Manufacturers 


63 | Companies’ Stock and Share 


Glasgow Electricity Works ... 763 
A  Permanent-Leak Water 

Lightning Arrester ..... ... 
À New Demand Indicator ... 
Electrolysis from Tramway 


Returns: «iiie eor Ete 766 
Hammersmith Workhouse 

Inu; 768 
Legal Intelligence... . ......... 769 
Companies’ Meetings and 

Beposés ........................ 769 


New Companies Registered ... 770 


Parliament . 771 
Openings for Contractors 771 
Personal . 772 
Contracts for Eleotrioal 
Supplies Pd 772 
Traction Notes 115 
Lighting Notes .................. 774 
Provisional Patents, 1907 ... 776 


ll. 


| .. TO CORRESPONDENTS. 

All Rights Reserved. Secretaries and Managers of Companies 
are invited to furnish Notices of Meetings, Issues of New 
Shares, Installations, Contracts, and any information 
connected with Electrical Engineering which may be 


tnteresting to our readers. 


Inventors are informed that 


any account of their inventions submitted to us will 
receive our best consideration. 

All communications intended for the Editor should be addressed 
C. H. W. Biaes, 139-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 


noticed, 


TO ADVERTISERS. 

Advertisements should be addressed to the Publisher, 189-140, 
Sahsbury Court, Fleet Street, E.C., and should reach him 
not later than noon of Thursday. Special Terms for 
a series can be arranged on application. 

SITUATIONS WANTED will be charged at three words for 
One Penny (prepaid and net), with a minimum charge 


of Sixpence. 


TO SUBSCRIBERS. 

“Тнк ELECTRICAL ENGINEER " can be had by Order from 
any Newsagent in Town or Country, and at the various 
Railway Stations; or it can, if preferred, be supplied 
direct from the Office on the following terms. 


3 months. 6 months, 12 months 
United Kingdom ............... 86 .. 68. 6d. ... 13s. Od. 
Other Places ..................... Ба ... 108. 6d. . 91s. Od 


. 64d. 
(Post Free, Payable in Advance.) 


Post Office amd Postal Orders for Subscription 
Should be made payable to 


Оћстиез, 
and Advertisements 


C. H. W. Biaas, 139-140, Salisbury Court, Fleet 
Street, London, and be crossed '* Union Bank," 


THE ELECTRICAL ENGINEER, MAY 31, 1907: 


DYNAMO AND MOTOR DESIGNING. 


The work of the dynamo designer has no finality, as is 
shown by the admirable paper read by Messrs. Page and 
Hiss before the Institution of Electrical Engineers. In this 
paper the influence of competition is given full weight, and 
we look to the designer to see that economy in the cost of 
production shall not be accompanied by a loss of efficiency 
in the machines turned out. Thus, as the authors state : 
“The heavy drop in the selling prices of all types of elec- 
trical machinery which has taken place during the last six 
or seven years, due to the keen competition which has 
prevailed during this period, has resulted in the cheapening 
of manufacture, not only through the introduction of 
better shop methods, but also through better electrical 
design—that is, the increased economy of material, shown 
by the decreased weights of active iron and copper used, 
with an accompanying reduction in over-all dimensions, is 
to be measured both by the saving in material and by the 
consequently smaller labour charges. This improvement 
eannot be attributed to any radical changes or departures 
in design, as since the introduction of carbon brushes and 
multipolar field designs there have been practically no new 
constructions used. It is entirely due to more careful 
attention paid to the detail work of the machine as 
evidenced by the improved commutating qualities, and by 
working closer to the heating limits; improvements which 
necessarily follow a better grasp of the principles under- 
lying successful machine design and working operation. 
The modern tendency is to work the machine right up to 
its heating limit, and by means of ample ventilation in both 
armature and field to use the minimum amount of copper 
and iron compatible with good mechanical design and 
running." We do not agree with the authors, however, as 
to the introduction of commutating poles not involving a 
radical change in design. These poles, first suggested 
many years ago, are now to be found on practically 
all turbine-driven dynamos, and they are becoming 
more and more common for motor work. The time 
was thus ripe for a thorough review of the work 
of the best firms. This review Messrs. Page and 
Hiss have provided, and their paper will serve as a record 
of the progress to date of interpoles in direct-current 
machinery. They have, however, confined their attention 
to machines of capacity exceeding forty to fifty kilowatts. 
Their reasoning for this limit is as follows: “It is 
evident that the heating limits will remain the same 
whether interpoles are employed or not, and it is only 
by a better distribution of the losses and a different 
proportioning of the various parts of the machine that 
an economy can be effected. For the very small 
sizes it is not probable that it will be found of much 
advantage to adopt commutating poles as a standard. The 
extra labour cost entailed in fitting commutating poles is 
of considerable consequence, the available space between 
the poles is constricted, the total number of field coils would 
be doubled, and, as the heating limit is reached before the 
sparking, advantage cannot be taken of the saving in 
material which is effected in large machines by a reduction 
in the length of the air-gap, and so forth.” In spite of the 
above, several firms are manufacturing small motors with 
interpoles, and they claim a saving from their new stan- 
dards. To get the full advantage of the commutating 
poles, the motors are so designed that heat can be 
more easily dissipated from the windings. In one type of 
machine that we have in mind the armatures are well 
ventilated. The field coils are made longer than the 
magnet coils, and through the air space so formed a 
continual flow of air is maintained by the armature. This 
air passes out between the armature core and the end 
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windings, so that a good cooling action is obtained. With 
this well.ventilated design, the losses which a given size 
motor will stand without exceeding the standard tempera- 
ture rise can be increased until full advantage is taken 
of the commmutating poles. Ав a rule, only one such 
pole is used for each pair of poles in the field, 
and this tends to keep down the cost of manufac- 
ture. The material needed for these newer machines 
to produce a given output is remarkably low, and 
vet the regulating qualities of the machines are not 
sacrificed. Now, as ever in the history of English dynamo 
manufacture, the designer is faced with the difficulty of 
showing a profit with the prices obtainable. The materials 
rise in price without the sale value of motors increasing, 
and it is only by the adoption of the latest improvements 
that balance-sheets can be kept in a satisfactory state. One 
cannot but admire the way in which designers have met 
and overcome the difficulties in the adoption of interpoles 
t» turbine -generators and other machines, and we wish 
that the commercial side of the competition between makers 
could be overcome, so as to give an adequate reward to all 
concerned. 


CORRESPONDENCE. 


% One man’s word is no man's word, 
Justice needs that both be heard." 


RE QUESTION No. 966. 


Sir,—I am afraid that “S.” has made a great mistako 
in the formula given on p. 7444. In his answer to 
the above question he gives the distance of fault as 

A, VL 
(A, Vi) T (А, Vj) 
ВА! 

(A, V)* A, Va) 
of potential respectively from one end, and A, V, being 
the current and fall of potential respectively from the 
other end. 

In his example, by keeping the current constant in both 
tests, he gets the correct result, but let us assume that in 
the second test the current is 25 amperes instead of 50 
amperes, then the fall of potential will be halved ; then by 
his formula the position of the fault will be | 


50 x 01 x 500 
(50 x 010) + (25 x 1575) 
The same example worked out by the correct formula is: 


f NETS yards approx. 
(25 x 01) + (50 x 1375) '25 + 6:875 
If 5 current is constant in both tests, the formula becomes 

Vi 
VI T V, 

I cannot agree altogether with the diagram in Fig. 1. 

I think it better when taking the second test to take the 
voltmeter along with the rest of the gear, so as to have the 
whole set under the main engineer's eye instead of having 
& second person taking the reading of the voltmeter at the 
other end ; also an a wet night it is not advisable to keep 
the lid of a disconnecting box off longer than necessary.— 
Yours, etc., CLIFFORD F. BOWEN. 


Ipswich Corporation Electric Supply Dept., Ipswich. 


whereas the correct formula is 


A, and V, being the current and fall 


= 58:1 yards approximately. 


SOME POINTS OF INTEREST TO MANUFACTURERS. 
(Communicated. ) 


The writer has recently had an opportunity of comparin 
the methods and electrical manufactures of Germany iud 
America with those of Great Britain. It is а common 
source of complaint that our competitors are able to under- 
sell us in the open market, but in making this complaint 
а question arises which must not be overlooked. The 
question is whether our competitors are able to quote a 
lower price for an article of equal quality to our own. In 
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the writers opinion this question must be answered most 
distinctly in the negative. It is, however, an indisputable 
fact that a very large quantity of foreign manufactured 
electrical material is annually purchased and put into use 
in this country, and as this fact clearly proves that a 
demand exists for a certain quantity of second-grade 
apparatus, we may well ask ourselves the question, Would 
it not be well worth our while to establish factories for the 
manufacture of this class of goods in this country 

It appears evident that there is, and always will be, a 
demand for both first-grade and second-grade classes of 
electrical manufactures, more especially with regard to such 
articles as switchgear, arc lamps, instruments, etc., and there 
appears to be no logical reason why both classes should 
not be manufactured in this country. Now, what do we 
find to be tho chief difference between the two classes of 
goods! In the cheaper class a considerable saving may be 
effected by introducing a less expensive finish—indeed, 
finish forms quite an important item in the works cost of 
any manufactured article. Then, again, bearing in mind 
the price of copper, brass, and similar metals, it will be 
evident that a great saving may be effected by using these 
materials with the utmost economy. As an illustration of 
the above point, the writer has frequently seen massive 
and expensive hexagon brass nuts used on the back of 
switch panels and similar places where they are never seen, 
and where an article at а fraction of the cost would have 
proved in all respects as satisfactory. 

In the case of large main switches the contact blades 
are frequently formed of solid bars of highly-finished 
copper ; but it will be evident that this construction might 
be much cheapened by merely using sufficient copper to 
carry the current, and by fitting a stiffening bar of 
malleable cast iron to supply mechanical strength. A very 
large demand exists for switches to carry from 50 to 200 
amperes, these being largely used by contractors as main 
switches on house and office service installations. Under 
such conditions the switeh is seldom, if ever, called into 
action at all, and we most frequently find a cheap-grade 
switch of foreign make installed; and, indeed, provided 
the break is large enough, a switch of light and inexpensive 
make is all that is required. | 

Turning to instruments such as ammeters and voltmeters, 
we find that there are many cases where nothing beyond 
а cheaply-finished and approximately correct - reading 
instrument is required. Motor circuits in factories may 
be mentioned as an instance of the above. A very large 
number of arc lamps are annually imported into this 
country, and the sole reason that enables the importers 
to sell them is that they can be offered at somewhat lower 
prices than the British-made article. | 

Here, again, finish and economy in tho use of expensive 
metals account for the difference in price. In manufacturing 
arc lamps much saving may be effected by making the outer 
case of iron, and then heavily galvanising the finished case 
and then stove enamelling. ith copper at its present 
price the above is well worth doing. The number of cheap 
foreign incandescent lamps annually used in this country is 
enormous, although their efficiency is so low that in the 
end they cost the consumer many times the price of a first- 
class article. However, facts are stubborn things, and the 
fact remains that millions are annually used, and will be 
used so long as competition and contractors exist. 

To sum the matter up, since à certain section of buyers 
will have the cheapest article procurable, why should we 
not make these ourselves instead of letting the foreigner 
take the profit. 


GLASGOW ELECTRICITY WORKS. 


At the meeting of the Local Section of the Institution of 
Electrical Engineera on the 14th inst., Mr. W. W. Lackie, 
chief engineer of the Glasgow Corporation electricity 
department, gave a description of the works and plant 
under his charge, and illustrated his remarks with an 
interesting collection of lantern slides. At the outset, 
Mr. Lackie said that what he bad to say would be purely 
descriptive, and would not include the results of the 
running of the plant nor treat of the interesting questions 
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of the data thus obtained. These matters he hoped to 
bring before them at a later date. The speaker then pro- 
ceeded to give a résumé of the history of electric lighting 
in Glasgow from 1877 to the present time. Speaking of 
the high.tension plant in the Port Dundas works of the 
Glasgow electricity department, Mr. Lackie said this plant 
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consisted of turbo-driven alternators running at a speed of 
750 r.p.m., and coupled direct to 3,000-kw. alternators 
generating three-phase current at 6,500 volts with a 
periodicity of 25 cycles per second. The centre point 
of the star winding is not earthed, and he shows a 
diagram of connections of four static voltmeters which will 
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Fia. 1.—The Artificial Load Tank at the Glsszow El:ctricity Works. 


gallery in the engine-room. At the end of the high-tension 
switchboard building there is a permanent test tank 
(Fig. 1) for testing the extra high-tension ques consisting 
of a circular iron box, 6ft. high by 6ft. diameter, with a 
supply of water discharging into it by means of an upright 
pipe in the centre of the tank, and discharged by three 


pipes equally spaced round it. Three copper rods, each 
insulated with porcelain bushes, are hung from a teak- 
wood triangular structure carrying them, and this 
structure can be lowered so as to allow the conductors to 
dip into the test tank to any depth required to give 
an artificial load. "This tank is used for dissipating betwcen 


at once indicate any earths that may occur on the system. 
One voltmeter shows the voltage across phases, and each of 
the others show the voltage between each phase and earth. 
The current from the alternators is taken direct into the 
high-tension switehboard building, a distinet and separate 
building from the engine-room. All the switches in this 
building are, however, operated from the switchboard 


4,000 kw. and 5,000 kw. 
was found when the tank was first used. The tank was 
filled with water from the town water supply—zi.c., Loch 
Katrine water—but when the rods were fully lowered into 
the tank, not one ampere of current could be seen to be 


An interesting state of things 


flowing with 6,500 volts between the rods. At first it was 
thought there was a broken connection in the circuit, but 
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ultimately canal water was run into the tank, and imme- | mention that a somewhat similar type of arrester was seen 


diately a path was started, and, once started, Loch Katrine 
water did all that was necessary. In the sub-station 
the high-tension feeder from the power-house passes 
through a switch on to a short length of ‘bus bar, 
and from this through another switch to  1,000-kw. 
induction motor. These induction motors are direct- 
coupled to 1,000-kw. continuous-current dynamos generat- 
ing current at 500 volts. The direct current is con- 
veyed to the low-tension switchboard on the side of 
the sub-station opposite to that on which the high-tension 
board is situated. Each sub-station supplies its own area 
at time of full load, but in all but one district the load 
after 10 p.m. and until 6 a.m. is taken up by the main 
{онип station. This means that there is one or more 
ow-pressure trunk mains run on to the low-pressure 
switchboard in all sub-stations. 

With reference to street-lighting, Mr. Lackie explained 
that this was now controlled in Glasgow by distant-control 
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Fic. 2.—General arrangement of Tubing. 


switches with a time interval on each. This meaus that 
the engineer in а sub-station when darkness falls closes a 
small switch which actuates an arc lamp switch in the 
basement of a column in the street. This switches on 
20 arc lamps, and in 20 seconds the next series of 20 is 
switched on automatically, and so on round the 400 lamps. 


A PERMANENT-LEAK WATER LIGHTNING 
ARRESTER. 
BY LEWIS W. DIXON, 


The following is a description of a water lightning 
arrester recently erected at the Treforest power station of 
the South Wales Electrical Power Distribution Company 
mear Pontypridd. The two accompanying photographs 
Show the general arrangement of the apparatus—Fig. 1 the 
glass tubing, etc., outside the building, and Fig. 2 the 
zarrangement of the switch and fuse gear fixed to the wall 
Hebind the main switchboard. 

Before proceeding with the description, I should like to 
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at work by two of our engineers some 24 years ago at the 
D'Avignonnet power station of the Société Grenobloise de 
Force et Lumitre in the South of France, the working 
pressure between phases being 26,000 volts. On hearing 
of this the writer set to work and designed a piece of 
apparatus on the same principle—but with several improve- 
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ments—to cope not only with static charges and disturb. 
ances, but, if possible, with atmospheric discharges, which 
have caused a great deal of trouble at one time and another 
on the South Wales Company’s extensive distribution 
system. 

Two horizontal water-pipes are provided, flow and 
return, efficiently connected with the neutral of the gene- 
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rators and the station earth-plate. To the “flow” and 
“return " vertical pipes of glass tube are connected, joined 
at the top to a special piece of glass tubing shaped like an 
inverted ** U," having a glass bulb in the centre, into which 
the point of the line wire dips, being made watertight at 
this point by a conical plug of indiarubber. The“ flow“ 
and “return ” through this loop of glass tubing represents 
the maximum resistance for one of the three lines, being 
approximately 700,000 ohms, which at the nominal pressure 
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of, say, 6,800 volta that exists on the system, between line 
and earth, will give a leakage of about goth ampere. 

The resistance in the three sets can be conveniently 
altered, if necessary, by connecting up any one of the rows 
of metal sockets to earth which form the joints of the 
glass tubing. The sockets themselves are provided with 
gunmetal stuffing boxes with rubber insertion, with the 
addition of a 05 square inch cable connector. A leakage 
can thus be obtained, if desired, of about „sth, goth, „0, 
тесі ampere (the lengths of tubing below can be short- 
circuited for safety as well). These sockets are firmly fixed 
to iron brackets supported on Locke insulators tested to 
50,000 volts, which are cemented into the wall of the 
power-house (see Fig, 3). 

Fig. 4 shows the diagram of connections to the station 
bus bars (it being proposed to erect another set to act as a 
duplieate to the present ones) and it will be extremely 
interesting to know if it will relieve matters to any extent 
in the event of any of the overhead lines being directly 
struck by lightning or by the action due to an atmospheric 
discharge in the neighbourhood, аз on one occasion last 
winter, during a severe thunderstorm, all the Lahmeyer 
spark gaps connected to the various feeders and 'bus bars 


A 
Lackie Maximum Demand Indicator. 


in the power station were seen to act vigorously, an atmo- 
spheric discharge having apparently struck the company’s 
11,000-volt overhead lines between Ystrad Rhondda and 
the Cambrian Colliery, Clydach Vale, some 12 miles away 
from the power station. 

The lines above referred to are protected by Wurtz 
spark gaps, which to all accounts failed to act, as most of 
the energy went to earth from the “primary ” to “ earth 
shield” of one of tho transformers at the Cambrian; but 
the fact of the spark gaps having acted in the power station 
goes to show that the whole of the system was considerably 
disturbed thereby. 

Another discharge occurred in the same district about 
two months ago, but this time the Wurtz arrester acted 
well, and we are inclined to think that the lines were not 
actually struck, but were affected by a discharge occurring 
in the immediate neighbourhood of the conductors, there 
being so little damage done. It seems, therefore, that the 
use of permanent resistances will at any rate help to level 
off the usual surging and resonance phenomena one gets in 
underground and overhead mains, and we have every con- 
fidence, although we have only allowed for the passage of 
a small current, that the effects from lightning discharges 
will be considerably lessened. | 


А NEW DEMAND INDICATOR. 


À new maximum demand indicator, devised and patented 
by Mr. W. W. Lackie, chief engineer of the Glasgow Cor- 
poration electricity department, is about to be put on the 
market. This instrument combines the meter and indicator 
in one case, thus saving space and lowering first cost. 
The device may be made to have any time lag, and is 
suitable for fitting to any motor meter. А beam pivoted 
at D, as shown, and a weight, W, so as to pass а cord 
freely through it up to but not beyond the stopper, N, 
having a coil, C, with a plunger, B, at one ead and a small 
toothed wheel, S, at the other end, the toothed wheel, S, 
gearing with the counter mechanism of the meter. When 
a current is passed through the meter it also goes through 
the coil, C, which is connected in series with the meter. 
This causes the plunger, B, to be pulled down and the other 
end of the beam to be forced up, causing 5 to gear with 
the wheel, K, of the counter mechanism. This wheel, K, 
causes S to rotate, and a fine cord attached to it is wound 
up. This cord has a stopper, N, on it, which pulls the 
weight, W, and carries it along the beam, A, until it 
reaches such a position as will enable it to overcome the 
pull of the plunger, B, and S falls out of gear. The small 
weight, R, suspended at other end of cord unwinds the 
cord from S, the stopper, N, going back to zero position, 
leaving weight, W, in a position corresponding to the 
strength of the current, as shown by pointer, P, on a 
graduated scale marked on beam, А. hen an increase 
of current goes through coil, C, wheel, S, gears once more 
with K, but the cord has to be wound up from its former 
position before stopper, N, carries weight, W, апу further. 
This arrangement gives a time lag, the time taken to record 
any current being practically the same in all cases. Short- 
circuits have no effect on this instrument, and it is said to 
have many other improvements over the thermal type of 
demand indicator. 


ELECTROLYSIS FROM TRAMWAY RETURNS. 


Two v. Three Wire Distribution. 


The following report from the Proceelings of the 
American Institute of Electrical Engineers gives full details 
of the experience of Messrs. Paul Winsor and J. W. 
Corning at Boston. This is part of the discussion on 
“Electrolysis,” which has given such full information of 
American practice. 

Mr. PAUL WINSOR said: We think we have a pretty 
good railroad in Boston; well bonded, a good deal of 
return copper, and we follow it pretty closely. But in 
certain places we have bad conditions ; the trouble we have 
had, unknown or unlooked-for trouble, has taken place 
near the Harvard power station, where there is а marsh of 
salt water, and beyond which, about a mile away, is the 
first car track in that direction. A large number of water- 
mains are located near by, but a careful study of the 
situation has reduced the electrolytic trouble most materially. 
The telephone company have taken great pains to survey 
their cables, and when they find a place where they think 
there is danger of electrolysis, they consult with our engi- 
neers, and we put in either a negative feeder or a connec- 
tion to our rail. This removes the trouble. On our own cables 
we have cut the lead in many places, made special connec- 
tions, and got rid of the trouble. The Metropolitan 
Water and Sewerage Board have some large pipes running 
into Boston. We studied the matter carefully with them, 
and finally put 11 insulating joints in those pipes. Some 
of the joints are of rubber and some are of wood, ordi- 
nary bell and spigot joints, with fin. to Zin. of pine caulking. 
Some time ago we made some experiments in operating 
certain portions of our road on the three-wire system. 
Some of the data we got regarding the current in the 
noutral back to the station—that is, the return currents 
through the rails and underground structures—seem to me 
of interest in connection with the present discussion. As 
wo thoroughly appreciate the practical difficulties of operat- 
ing stations on a three-wire system, the matter is not 
uttered as a panacea for the cure of electrolytic troubles, 
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nor even as а practical method of operating ; it is offered 
simply as of interest in the general discussion. Mr. Corning 
will present this part of the discussion. 

Mr. J. W. CORNING said: A few years ago in connection 
with the study of some power problems on our system, Mr. 
Winsor suggested that we investigato the feasibility of 
using the three-wire system. Some experiments were 
made, and, in view of the papers to be presented this 
evening, it was thought that a part of the results obtained 
would be a matter of interest to the members of the 
institute. These results appear in graphical form in 
Figs. 1 to 15. Our system is supplied with power from 
10 power stations, and is divided into upwards of 70 
feeder sections. In order to explain these results more 
intelligently, I will call your attention to Figs. 14 and 15, 
comprising nino of these feeder sections fed by the Harvard 
power station in Cambridge. You will notice from these 
maps that the dash lines indicate the boundaries of the 
feeder sections, the numbers of which appear. The heavy 
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lines indicate tracks. Passing through this district from 
one side to the other will be scen depicted somo 48in. 
water-mains. The power station location is indicated by 
the star (*). We operate on tho two-wire singlo-trolley 
grounded-return system. Fig. 14 represents the ordinary 
relation between feeder sections with this system. Referring 
now to Fig. 15, it will he noted that certain of the feeder 
sections have been shaded. In the oxperiments referred 
to these sections were supplicd from this power station 
by current from a generator connected in three-wiro 
relation with the rest of the station. No line change 
was made in the feeder sections beyond installing an 
additional set of insulating joints in the trolley wire at 
the points of intersection of positive and negative sections. 
For the purpose of our investigations test wires were run 
from the powcr station in three directions for a distance of 
from 1:5 to 2:5 miles, and simultaneous readings taken at 
several points along the line, under both two wire and 
three-wire operation. The observations that are interesting 
in connection with the subject this evening are: («) return 
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drop: (^) potential difference between pipe and rail; (c) 
current flowing on pipe. The observations under two-wire 
and three-wire operation were taken about two hours apart 
for a period of one half-hour each, the endeavour being to 
have the loads on the individual feeder sections as nearly 
as possible the same throughout both sets of observations. 
Fig. 1 shows the return drop to the power station from a 
point about 2:25 miles distant, under two-wire and three- 
wire operation. Ав before stated, the results are avcrages 
of readings taken at intervals of 10 seconds throughout а 
period of 30 miuutes. The loads on the shaded section of 
Fig. 15 under two-wire and three-wire operation аге as 
shown in the following table : 
ТАвЕ I.—Average Load on Section. 


Section. Two-wire. Three-wire. 
S 215 ^ 5 d suot 222:0 
CCC %/éͤÜ—˙2³ĩ inn 133 ˙2 
E 0 ³˙¹¹ ой, 251:9 
UD. ..................... 130 411:0 
ЕЕРЕЕ SILO. са 249-0 
Totals _.................. EFF 6 1,2671 
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From this table it will be seen that the conditions with 


respect to load are almost identicalin both cases It will 
be noted that the returu drop under two-wire operation, 
represented by the full line, was reduced to that under 
three-wire operation, represented by the dash line, the drop 
throughout this length being reduced by about 85 per 
cent. 


Fig. 2 gives the results of а test which was repeated on 


another day in which practically the same results were 
obtained. The following table gives the loads in the several 
feeder sections : 


TAkLE II.—Average Load on Section. 


Section Two-wire. Three. wire. 
ТО и 218. 3. Su: obs 305:2 
jo roO 196'9 ( 303-2 
FP // ric sts 2750 
90: оон / 5160 
Ө леса 3 /ͤ 3539-0 
Totals s; 1,560 / “„ 1,7584 


Fig. 5 gives the potential relation between pipe and rail 
along the line of the first test wire. The full line represents 
the relation under two-wire operation, and the dash line the 
relation under threo-wire operation, values above tbe zero 
line referring to positive condition of pipes and those below 
the line to negative condition of pipes. It will be seen that 
the high reading obtained near the power station has been 
reduced very materially, although at the same tire the 
pipe has been rendered positive throughout the whole 
length under consideration by а gradually décreasing 
amount. The loads in the several shaded feeder sections 
under two-wire and thrce-wire operation while the above 
test was being made are shown in Table III. 


Fic. 6. 
ТАНЕ III.—Average Load on Section. 


Section. Two- wire. Three -wire. 
E 2052 eris 266'6 
TE - uiii i ast ode 1490 н 189:2 
CC . URS 295 ˙2 
OO! uae 8 020 Q' aeisstriiceesitss 5270 
;ͤ;ͥ kun Sh eai 3529-0 
o е L525"]-. 4 ³·˙· 8 1.607 0 


Figs. 4, 5, 6, and 7 give results obtained along the second 
test wire. Figs. 4 and 5 show return drop relations on two 
different days. The current relations in the several shaded 
feeder sections for Figs. 4 and 5 are as shown in Tables IV. 


and V. 
TasLe IV.—Averagoe Load on Section. 


Section Two-wire. Three- wire. 
P I senis 208 
J вено 130% 8 149 
„„ ТАС она 262 
OO. еол 21, Mr 454 
9I. аео 206 A 500 
Totals L338 асга 1,373 

Taste V.—Average Load on Section. 

Section. Two-wire. Three-wire. 
77 208 % а ага 181:9 
ТЇ. c NERA 15200 134:6 
ТЭ асно DID MM 252:6 
N 458962 аа, 46л `0 
RA outs 20010. iuis s 302 0 
Totalt 20е 1529 2.- aa 1,5151 


Attention is called to two sets of results, in each case under 
three-wire operation. While the upper set of observations 
was being taken, Section 70 was feeding in the usual 
manner, whereas, while the lower set of observations was 
being taken, it was fed from the other side of the thrcc- 
wire system. Figs. 6 and 7 show the potential relations 
on the pipe along the line of the second test wire under 
two-wire and three-wiro operation, and it is clearly seen 
that in these cases the potential differences between pipe 
and rail have been almost eliminated. The load relations 
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of the sections while these observations were being taken 
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are shown in Tables VI. and VII. 
TABLE VI.—Average Load on Section. 


Section Two-wire. Three-wire. 
j| AE C 199 
o rn 111 
„ o erroe 285 
S SIE „ 404 
. CCW 277 
LORIE ANTI ET LOB. axpawideiresendips 1,276 

TABLE VII.—Average Load on Section. 

Section. Two-wire. Three-wire. 
TU. E EE T „„ 267 
N... R 199 
WWA J 255 
cO MESSIS D PERRO „„ 556 
N R 370 
Me So 1.607 


Fig. 8 gives the return drop along the line of the third 


test wire. While the three-wire system was in operation, 


Section 70 was fed part of the time from one side and the 
rest of the time from the other. The results are as shown. 
It will be seen that the return drop in this case was practi- 
cally wiped out, the three-wire potential curve practically 
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coinciding with the zero line. The effect of reversing 
Section 70 in this case was not as great as it was in the 
last instance, but is just noticeable. The load on the 
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several sections while these results were being taken is 
shown in Table VIII. 


TABLE VIII.—Average Load on Section. 


Section Two-wire. Three-wire. 
NWS S 321 
NN ните ОРАР ИГ, 199 
(TO: ea c e ere F 256 
RAR ЙЫЗ CF Nia 600 
1 OIA: uim el 380 
Totals è 
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Figs. 9 and 10 show the effect on the pipe potential іп this 


distriet of three-wire operation as compared with two-wire 
operation, and similar relations of potentials are observed 


as have been observed in the previous cases. I would now 
call your attention to Figs. 11, 12, and 13, which show 
readings of current flowing on the large mains which 
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traverse the district in question under two-wire and three- 
wire operation. These readings were taken for a period of 
30 minutes at intervals of 10 seconds. It will be seen 
in Fig. 11 that under two-wire operation the average 
current flowing on the pipe was 42:8 amperes, with a 
maximum of 70 amperes. Under three-wire operation this 
current was reduced to an average of 6'5 amperes, and а 
maximum of 20 amperes. On Fig. 12 an average current of 
106 amperes, with a maximum of 155 amperes, is reduced 
by three-wire operation to an average of 16:5 amperes and 
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a maximum of 55 amperes. In Fig. 13 an average current 
of 51 amperes, with a maximum of 70 amperes under two- 
wire operation, is reduced by threé-wire operation to an 
average of six amperes and a maximum of 20 amperes, 


The results in each one of these last three figures were 
taken at a different point on these pipes, the current bein 
calculated from the resistance of the pipe, and the potenti 
drop along a single length, not including joints. In the 
case of the three-wire operation the averages given are 
averages of all observations, those below the line being 
taken with a positive sign. In these three cases the three- 
wire operation shows a reduction in current flowing on the 
pipe of 85, 85, and 88 per cent. respectively. 


HAMMERSMITH WORKHOUSE INQUIRY. 


At the resumed inquiry on Wednesday respecting the alleya- 
tions of extravagance in the building of a new workhouse and 
infirmary at Hammersmith, which is being conducted on behalf 
of the Local Government Board by Mr. J. S. Oxley, evidence 
was given by Mr. James Enright, of the firm of Messrs. J. and 
J. S. Enright, the consulting electrical engineers under whose 
superintendence the electric lighting installation at the work- 
house and infirmary was carried out. He said he first came 
into touch with the Hammersmith Guardians concerning the 
work in March, 1904. He made an application for the work at 
the time. He was appointed in June of the same year at a 
commission of 52 per cent., it being then thought that the lifts 
would form part of his work. They were, however, found to 
be a part of the architect's work, and his commission was 
consequently increased to 44 per cent. In reply to the 
inspector, Mr. Enright declared that he did not pay nor 
promised to pay consideration to any of the Guardians in 
respect of his appointment. He added that no preliminary 
report was made, nor was he asked in the early stages 
what his ideas of the cost of lighting would be, nor did the 
Guardians suggest any special forms of lighting. The system of 
wiring was his own suggestion, but he did not accept the words 
duplicate wiring." It was a two-circuit system, and would 
involve very little more expenditure than the single-wiring 
system. The statements regarding the system were most mis- 
leading. He mentioned that the practical use of the system 
had been proved at Islington Infirmary, where his firm installed 
it. On several occasions the main fuses had blown. As the 
two-circuit system was in use only half the lights in the wards 
were extinguished. Had there been a single-circuit system all 
the lights would have gone out, and serious trouble might have 
resulted. The cost of wiring at Hammersmith compared favour- 
ably with similar establishments, the actual cost of wiring for 
the engineer’s scheme being £4,828. 16s. 44d., which worked 
out at £2. 5s. 4d. per point. Prices varying from £2. 15s. to 
£5 per point were common. Mr. Enright was still under 
examination when the inquiry was adjourned tili yesterday. 
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LEGAL. INTELLIGENCE. 


DEVLIN v. BELFAST CORPORATION. 


In the Court of Appeal (Dublin) on Friday last, before the Lord 
Chancellor, Lord Justice Fitzgibbon, and Lord Justice Holmes, 
judgment was given in the case of Devlin r. Belfast Corporation. 
The appeal was by the plaintilf, а widow, engaged in the weaving 
business, from an order of the King’s Bench refusing to set aside a 
judgment for the defendants, the Corporation of Beltast, as owners of 
the tramway system, on the grounds that the findings of the jury at 
the Belfast Assizes, at which the case was tried, before Mr. Justice 
kenny, on Dec. 20 last, were contradictory, and that the material 
case was not left to the jury—namely, whether or not the personal 
injuries, for which damages were claimed, were caused by the negli- 
gence of the driver of an electric car in a highway in Belfast. which 
tramcar collided with a horse and trap, driven by a third party, or 
were caused by the conibined negligence of the motorman and the 
third party. The driver of the trap was thrown out of it by a 
collision with the tramcar, and was flung against the plaintiff, causing 
the injuries complained of. 

The Lorp CHANCELLOR was of opinion that the decision of the 
Divisional Court was wrong, and that a new trial should be granted. 

Loup ЈехтісЕ Еїтистннох concurred with the Lord Chancellor. In 
this case an innocent person had sutlered, and there should be a careful 
inquiry as to who was the real cause of the injury to tho plaintiff, 
llis Lordship thought that the directions of the judge to the jury 
were unduly favourable to the defendants. The judge seemed to think 
that if the tramcar servant had done anything contributory to the 
happening of the accident that it was an error, if any, of judgment. 
He told the jury that the party causing the injury was the proximate 
cause, but not the effective cause. Obviously some of the jurors 
thought there was negligence by the driver of the tramcar, and he had 
пр doubt that the result of the trial should have been in favour of the 
plaintitt. 

Lorp Justice Hormes dissented. He had no doubt that the 
accident was not attributable to the negligence of the tram driver, and 
the result of his opinion would be that he would dismiss the appeal, 
with costs, but the majority of the Court had arrived at a different 
conclusion, and there would have to be а new trial. 


POST OFFICE TELEGRAPH POLES. 


At Watford County Court on Monday, the dispute between the 
Postmaster-General and the Watford Urban Council came before Judge 
Roberts, acting as arbitrator. 

In extension of their telephone and telegraph systems the Post 
Office wished to place poles for overhead wires in Queen's and 
Aldenham roads and Water-lane. Tlie Council refused their consent, 
owing in the first case to heavy traflic, in the second to the narrowness 
of the road, and in the third to danger from the erection of the 
poles. . They asked that the wires should be placed underground. 

His Honour decided that the wires must be placed below the ground 
in Queen's-road and also in Aldenham-road, but reserved his decision 
in regard to Water-lane to sce if the Post Office could succeed in 
obtain wayleave from private owners. 


COMPANIES’ MEETINGS AND REPORTS. 


BRUSH ELECTRICAL ENGINEERING. 


The eighteenth gencral meeting of the Brush Electrical Engineering 
Co. was held on the 23rd inst., under the presidency of Lord Vaux of 
Harrowden, chairman of the Company, at Salisbury House, E.C. 

In moving the adoption of the report (Ле еа! Engéneer, May 17), 
the CirariMAN expressed regret that the balance-sheet submitted com- 
pared unfavourably in some respects with that for the previous year, 
but said that the situation, so far as the manufacturing and trading 
aspects were concerned, arose from exceptional causes. The gross 
profit on trading, ete., was £65,802, as compared with £73 929 for 
1905, while interest and profit on sales of securities realised only 
44,755, as against £8,001. Owing to the fact that the principal 
cities and towns of the United Kingdom had now completed the 
equipment of their electric tramway systems, there has been а cou- 
siderable diminution in the demand for tramway rolling stock, which 
hiad been one of the Company's most important lines of manufacture 
in the past. The directors, therefore, found themsclves confronted 
with the problem of finding other work to keep the rolling-stock 
side fully occupied. In these circumstances they naturally turned to 
the allied industry of main-line rolling stock, and were successful in 
securing important contracts, which had been executed in such a 
rnanner as to give complete satisfaction to their customers, and 
establish the Company thoroughly as recognised builders in this 
iinportant industry. Works of this description, however, inevitably 
took more time to carry through than the lighter work of tranicar 

construction, and the consequent lock-up of the Company's working 
capital had been a serious matter. They had, therefore, been com- 
pelled to borrow, and the conditions of the mon-y market during the 
past year had been all against obtaining cash on easy terms. Another 
new manufacturing line to which they had been giving special atten- 
tion was that of motor vehicles. They had taken a lease of the works 

лїї up by the British Automobile Development Co. adjoining this 
Company's main works at Loughborough, and were now turning out 
rotor orunibuses and other types of commercial motor vehicles, for 
vw hich there was now a regular and increasing demand. As regarded 
electrical engineering departments, they had made very substantial 


progress in widening the markets for the Company's steam-turhine 
and reciprocating engine generating sets. Unfortunately, the есте 
petition in this branch of engineering continued to be vey 
severe, and was intensified by the fact that they were not ony 
hampered by the free admission of Continental and American 
products into our home markets, but that the producing power 
of English factories was in itself in excess of the demand. The result 
was that every contract of importance here was strenuously fought for, 
and the successiul competitor mere often than not had canse to regret 
his success, which generally meant that he had taken the work at too 
low a price. This unsatisfactory state of alfuirs at home had compelled 
the Company to pay closer attention to foreign contracts, where, by 
reason of the greater risks involved, the competition was not so 
serious, and they had met with a gratifying measure of success in this 
direction, recent examples of their large steam and electrical plant 
now being in operation in South America, South Africa, Australia, 
New Zealand, India, ete. Without expressing any opinion as to tho 
merits of the Tariff Reform programme, it certainly had appeared to 
him to be a little anomalous that English manufacturers, by reason 


largely of foreign competition in their home markets, should be com- 


pelled to seek a large proportion of their work abroad. 

Mr. W. L. MApGEN, managing director, seconded the motion. 

Mr. EMILE GanckE, who took part in the discussion on the motion 
for the adoption of tlie report, expressed his Impey with tho 
directors in the very troublous times they had passed through. He 
said that until conditions generally iniproved it was very doubtful 
whether electrical manufacturing companies in this country could 
secure the full profit to which they were entitled. He was in 
Australia during the past year, and was struck with the way in which 
the Germans and Aivericans were able to compete with us in foreign 
countries. Instead of reducing or withdrawing their agencies they 
were able. by reason of subsidies which their shipping companies 
received from their Governments, and by reason of the various other 
aids which their Governments gave them, to conipete with English 
manufacturers in a very serious way, and they were extending and 
enlarging their agencies and their warehouses with the view of doing 
business on a larger scale. Unfortuuately, English firms were not 
making sufficient profit at home to enable them to incur the necessary 
expenditure for pushing foreign business as adequately as that business 
deserved, or as was necessary for the pues of meeting forcign come 
petition. Shareholders in industrial concerns in this country should 
consider seriously the general industrial conditions prevailing with 
regard to the tiscal question. It should be considered by them, not 
from the point of view of politicians, but of men of business, and he 
could not help thinking that if they did that they would sec many 
ways in which their investments in industrial undertakings of this 
kind would be improved very materially. 

Тһе motion was carried unaniu:ously. 


OSWESTRY ELECTRIC LIGHTING. 


The annual general ше was held last week, under the chairman- 
ship of Mr. E. Bremner Smith. 

The report of the directors and statement of accounts (Electricul 
Engineer, May 24) were taken as read, and the CHAIRMAN, in moving 
their adoption, observed that repairs had cost them more owing to 
extensions at the works, while the sale of current had been slightly 
less. This arose from the efforts of the directors to meet the con- 
sumers as far as possible, with the result that their available balance 
was considerably less as compared with the previous year. There was 
not à large profit on the undertaking ; if there was, the directors 
would endeavour to make some reduction in the price of current. In 
late years the plant had been greatly increased, entirely out of capital, 
and that, and the payment of a dividend of 4 per cent., showed that 
their condition was very healthy. The directors were happy to be able 
to state that, so complete was their plant at the generating station, 
they would be able to carry on for a number of years without any 
further expenditure in this direction. 

Mr. С. Perks seconded the motion, which was carried. 


SOUTH STAFFORDSHIRE TRAMWAYS. 


A meeting of the shareholders of the South Staffordshire Tramways 
(Lessee) Co. was held last week. 

The Cain MAN (Mr. Emile Garcke), in moving the adoption. of the 
report (Elertrical Engineer, May 24), said the Company's relations 
with local authorities were improved in many respects, and he trusted 
that in future years they would be able to work with better results to 
the Company than had been the case during the last two years, when 
the services were very much disturbed by the breaking up of the 
system, owing to the local authorities exercising thetr rights of 
purchase under the Tramways Acts. The receipts for the year had 
increased by £1,300, and the passengers carried were 843,000 more. 
The proportion between the receipts and the working expenses had 
decreased from 71 to 61 percent. With regard to the Birmingham 
Midland Tramways Joint Committee, the directors considered that the 
joint working of the lines under one management had been fully 
justified by results. 

The report was adopted. 


LEAMINGTON AND WARWICK ELECTRIC. 


The n:eeting of the shareholders of the Leaniiugton and. Warwick 
Electric Co. was held at the Company’s offices in London last week, 
Mr. Emile Garcke presiding. 

In moving the ороп of the report (Electrical Engineer, May 24), 
the CHAIRMAN said the operations of the tramways had been very 
satisfactory during the past year, the receipts having increased by 
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£2,598, while the expenses were £125 less. The district being a 
residential one, traffic was much affected by inclement weather, such 
as was experienced towards the end of the year, and consequently 
there was a falling off in the receipts from that source. The number 
of visitors to Warwick in the summer did not reach the average of 
previous years, but there was a large influx during the pageant week, 
when every advantage was taken of the improved traffic. The supply 
of electricity had increased during the year. 
The report was adopted. 


BRITISH ALUMINIUM. 


The report of the British Aluminium Co. for 1906, to be presented 
at the meeting on June 4, states that the profit for the year trans- 
ferred to appropriation aceount is £155,023. To this has to be added 
£3,880, the balance of profit remaining undisposed of from the 
previous year, making a total available profit of £158,903. "There 

as to be deducted for debenture stock and debenture interest 
£29,328 ; the balance of expenses of issue of Loch Leven debentures 
and new capital £19,772 has been written off, and, in addition, 
£7,828 has been applied in reduction of goodwill account. The last- 
nanied two sums, amounting together to £27,601, have been utilised 
in purchasing and cancelling £28,800 of the Company's debenture 
stock, and 3,455 funding certificates have been purchased and 
cancelled at, a cost of £14,534. There thus remains available 
£87,440, of which it is proposed to write off for depreciation 
£20,000, leaving £67,440. Of this sum there has been appropriated 
in the payment of (1) dividend on A preference shares for 1906, 
£6,000 ; and (2) interim dividend on 7 per cent. preference shares for 
1906, £7,000. The Board now propose to pay a final dividend on the 
7 per cent. preference shares for 1906, interest on the funding certificates 
for the year 1906, 5 per cent. interest on amounts paid up on con- 
version shares to Dec. 51, 1906, and a dividend of 7 per cent. on the 
amounts paid up on the ordinary shares for the year 1906, leaving а 
balance to be carried forward of £34,548. During the year progress 
had been made with the development of the Loch Leven power 
scheme. Under the contract with Sir John Jackson, Limited, the 
hydraulic portion of the work has to be finished by Aug. 15, 1908, by 
which date, under contracts made with several firn:s, all the generat- 
ing plant sRould be installed in the power-liouse. Ву that date also 
the aluminium factory is expected to be erected and equipped. The 
erection of workmen's dwellings in the village of Kinlochleven is pro- 
ceeding rapidly. With a view to obtaining an increased production of 
aluminium prior to the completion of the Leven works, the Board 
acquired & partially-developed power at Stangfjord, in Norway, and 
took steps to develop some 3,000 h.p. at Leven, which latter can be 
utilised without interfering with the progress of the main scheme. As 
а result, it is expected that the production of aluminium will com- 
тепсе in Norway in a few weeks’ time and at Leven in the autumn. 
The Board has also acquired the concessions for a water power of 
considerable magnitude at Orsiéres, in Switzerland, and intends to 
proceed with the construction of the works without delay. Already 
the Board has commenced the construction of a railway line to 
connect Orsiéres with the main line of the Swiss Federal railways 
at Martigny. These extensions involve a large expenditure. То 
meet this and other outlays, the share capital of the Company has 
been increased by £600,000 by the creation of 40,000 6 per cent. A 
preference shares of £5 each and 40, 000 1908 conversion shares of 
£10 each. It is intended to allot the latter on the 11th prox. pro rata 
to the registered holders on that date of tho 7 per cent. preference, 
ordinary, and existing conversion shares. Iu 1895, on the occasion of 
the aequisition by this Company from the Société Anonyme pour 
l'Industrie de l'Aluminium de Neuhausen of the English patents for 
the manufacture of aluminium, the latter company undertook to 
furnish to this Company detailed information as to the process then 
used at its Neuhausen works, and this Company, in return, undertook 
only to use such information in works in the United Kingdom or in 
the colonies or dependencies of the United Kingdom. The Neuhausen 
company recently contended that this Company could not manufacture 
aluminium abroad without infringing that agreement. As this 
Company was about to enter upon the manufacture of aluminium 
upon the Continent, an agreement was come to with the Neuhausen 
company to end all outstanding provisions of the 1895 contract upon 
this Compuny paying to the Neuhausen company the sum of £100, and 
engaging for a maxinium period of 10 years from Jan. 1, 1907, not to 
use or permit to be used any part of the Orsieres water power for the 
production of aluminium. 
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NEW COMPANIES REGISTERED. 


Fors Accumulator Co., Limited.— Registered May 1. Capital, 
£10,000 in £1 shares. Objects: to acquire putent No. 17,238 of 
1905 for improvements in electrodes for secondary batteries, and the 
benefit of applications for patents for other inventions relating to 
improvements in batteries, and certain trade marks relating thereto ; 
to adopt an agreement with H. F. Joel, A. M. I. C. E., and to carry on 
the business of electrical engineers, manufacturers of and dealers in 
accumulators, storage batteries, and electrical appliances of all kinds, 
ete. No initial public issue. Table“ A" mainly applies. Registered 
office: 110-11, Strand, W.C. 

Wisbech Electric Light and Power Co.—Registercl May 18. 
Capital, £25,000 in £l shares... Objects : to adopt an agreement with 
the National Electric Construction Co. to take a transfer of the under- 
taking authorised by the Wisbech Corporation Electric Lighting 
Orders, 1901 and 1906. No initial public issue. First directors (not 
less than three nor more than seven): W. B. Cownie, F. E. Stanley, 
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and J. T. Jervis. £100. £25 each per annum (chairman £50) and 
10 per cent. of surplus profits available for distribution after 5 per 
cent. has been paid on ordinary shares, divisible. Registered ottice: 
Queen Anne's chambers, Westminster. 


Northern Power Syndicate, Limited.—Registered April 23. 
Capital, £500 in £1 shares. Objects: to adopt an agreement or 
agreements; to acquire any shares or interest in a company or com- 
panies any of whose properties are situate in Norway, Denmark, or 
Sweden, or elsewhere, or any interest in land, water, and sources of 
power or rights connected with the use thereof in the said Scandinavian 
kingdoms or elsewhere ; and to carry on the business of vendors, 
purehasers, owners, and workers of shares, water or other power, 
mineral, vegetable, and other products, etc. No initial public issue. 
ns istered without articles of association. Registered oflice: 25, College- 

ill, E.C. 

Shields Construction Syndicate, Limited.— Registered April 26. 
Capital, £5,000 in 4,500 ordinary shares of £1 cach and 20,000 
deferred shares of 6d. each. Objects: to undertake the construction 
and equipment of any light railway, tube railway, or tramways; to 
acquire any order or Act of Parliament relating to the same; to adopt 
an agreement with E. Anderson ; to enter into any other agreements 
for the acquisition of concessions or licences for the establishment of 
railways or tramways, the installation of electric lighting, or the 
accumulation, distribution, and supply of motive power, and to carry 
on the business as electricians, engineers, etc. No initial public issue. 
Registered office: 62, London-wall, Е.С. 


Anglo-South American Public Works Co., Limited.— Registered 
May 9. Capital, £10,010 in 10,000 ordinary shares of £1 each 
and 200 founders’ shares of 1з. each. Objects: to acquire the con- 
nection in South America of Kirby, Son, and Brown, of 1, Victoria- 
street, S.W., and G. J. H. Hooghwinkel, of Dacre House, West- 
minster, to adopt an agreement with W. C. Kirby, W. A. Brown, and 
G. J. H. Hooghwinkel, to acquire any contracts, concessions, rights, 
and privileges relating to the construction, equipment, and manage- 
ment of railways, tramways, docks, harbours, wharves, canals, and 
other public works and conveniences of all kinds, and to carry on 
business as financiers, company promoters, underwriters, agents, etc. 
No initial public issue. 

Fusion-Welded Metals, Limited. Registered May 16. Capital, 
£250,000 in £1 shares. Objects: to acquire and develop an invention 
relating to improvements iu connection with. the welding of metals 
covered by patents Nos. 27,628 of 1906 and 3,505 of 1907, and pro- 
visional protection No. 86 of 1907, so far as the same relate to the 
United Kingdom, colonies, and dependencies ; to adopt an agreement 
with the Carbo-Welding Syndicate ; and to carry on the business of 
founders, welders of iron, steel, or other metals or nietallic substances, 
engineers, manufacturers of engines and other machinery and carriages 
of all kinds, toolmakers, brassfounders, metalworkers, boilermakers, 
iron and steel converters, etc. Minimum cash subscription, 20 per 
cent. of the shares offered to the public. The first directors (to 
nuniber not less than three nor more than seven) are T. Bolton, W. E. 
Cattley, W. McCowan, and J. A. Smeeton. Qualification, 100 shares. 
Remuneration, £200 each per annum (chairman £300) and 5 per cent. 
of the net profits (maximum in any year £1,000 each). Registered 
office: 6, Old Serjeants'-inn, E.C. 


Liens Registered. 


T. A. W. Clarke, Limited (Electrical Engineers, Leicester. 
A debenture, dated May 2, 1907, to secure £1,000, charged on the 
company’s undertaking and property, present and future, including 
uncalled capital, has been registered. Holder: J. T. Clarke, Havelock 
Works, Leicester. 


Warren Beattie and Co, Limited (Electrical Engineers, 
Middiesbrough).—A debenture dated May 7, 1907, to secure £1,500. 
charged on the company’s undertaking and property. present and 
future, including uncalled capital, has been registered. Holder: 
H. Drummond, 6, Sackville-place, Newcastle-on-Tyne. 


Newcastle and District Electric Lighting Co., Limited. —'ir- 
ticulars of £100.000 5 per cent. second debentures, created by resolu- 
tion of Feb. 1, 1907, have been filed pursuant to Section 14 (4) of the 
Companies’ Act, 1900. Property charged: the company’s undertaking 
and property, present and future, including uncalled апа unpaid 
capital. No trustees. 


Newcastle and District Electric Lighting Co., Limited, 
Newcastle-on-Tyne.—Particulare required by Sub-Section 4, Section 
14, of the Companies Act, 1900, registered May 17, relating to 
£100,000 5 per cent. second mortgage debentures. No trustees. 
Charged on the undertaking and all the property and assets, present 
and future, including the uncalled and unpaid capital, subject to 
£150,000 44 per cent. debenture stock. 


Broughton Copper Co., Limited (Manchester)—A second deleu» 
ture, dated May 8, 1907, to secure £40,000, has been registered, 
Property charged : the company's undertaking and property, present 
and future (except uncalled capital and Garston Copper Works), 
subject to £150,000 debenture stock. A specific mortgage on the 
Garston Copper Works and certain land, etc., at Garston, bearing the 
same date, has also been registered by way of collateral security. 
Holder: Colonel A. Bibby, Bordeaux House, Petersfield. 


Madras Electric Supply Corporation, Limited, London.— 
Trust deed registered May 17, supplemental to a trust deed gated 
Feb. 22. 1906, and pursuant to au order of the High Court of Justice 
dated May 3, for securing £250,000 5 per cent. construction deben- 
ture stock. Trustees: C. C. Cave and C. F. Tufnell. Secured on the 
licence. granted by the Government of Madras under the Indian 
Electricity Act, 1905, known as the Madras Electric Licence, 1205: 
also by a floating charge on the undertaking, fixed plant, machinery, 
appurtenances, etc. 
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PARLIAMENT. 


London Electric Supply. 

The House of Commons resumed consideration on Monday of 
the London County Council (Electric Supply) Bill on the 
amendment of Mr. СосктнорРЕ for its rejection. 

Mr. Wakp said the Board of Trade had delayed in regard to 
the Bill, and the delay had been disastrous. Не, however, 
supperted the second reading of the Bill because of the new 
instruction of the Board of Trade. 

Sir E. CoRNWALL said the urgency of the question justified 
the present County Council in going forward with the measure, 
but he looked for fuller inquiry into the matter on the part of 
the committee to which the Bill would be entrusted, and he 
hoped that committee would give them much help and guidance. 
Not only the Bill itself, but the whole question should be 
inquired into. It was necessary that the House should know 
exactly what was the intention of the present London County 
Council. The present position was unsatisfactory and unecono- 
mical, and for this reason he hoped that the Bill would be read 
a second time. If the measure failed to pass into law it meant 
that the present system would be developed, which would be 
the worst thing that could happen for London. 

Mr. Cave hoped that the Government would not consider 
that the areas outside London were satistied with the Bill. 
The committee should consider the interests of the outside 
areas, 

Mr. KrEanLEv, on behalf of the Board of Trade, said it was 
the general desire that the Bill should go to a committee, and, 
in view of the prolonged debate which took place on the last 
occasion, he hoped the House would, without further discussion, 
agree to the second reading. 

The motion for rejection was negatived, and the Bill read a 
second time. On the motion of Mr. CoURTHOPE it was sent to а 
hybrid committee. 

Mr. Luoyp-Georaut then moved: ‘ That it be an instruction 
to the committee that if any power be conferred upon the 
London County Council to transfer or lease to any company, 
local authority, body, or person any of the powers, duties, or 
liabilities entrusted to it by this Bill, the conditions upon which 
such power shall be exercised shall be embodied either in this 
or a subsequent Bill." 

This was agreed to. 

Private Bills. 

The following Bills have been read a third time in the House 
of Commons : 

The London County Council (Tramways and Improve- 
ments) Bill, the Birmingham Corporation Bill, the Lancashire 
and Yorkshire Railway Bill, the Leeds Corporation Bill, the 
London and North-Western Railway Bill, and the London 
United Tramways Bill. 

The Aberdeen Corporation Bill, which seeks to supply elec- 
tricity in the area. outside the city boundary and including the 
parishes of Old Machar, Dyce, Newhills, Peterculter, and Nigg, 
has been before a Select Committee of the House of Lords, 
who have found the preamble proved. 

Radio-Telegraphic Committee. 

Evidence was given before the Select Committee on Tuesday 
by Mr. CHARLES BRIGHT, who said it was of importance to this 
country and to Lloyd's Corporation that we should develop 
radio-telegraphy for maritime purposes by regulations that 
would obviate the present position of one wireless company 
refusing to intercommunicate with any ship or shore station 
fitted with apparatus other than its own ; and it was clearly 
most desirable for us that as many ships and shores as 
possible should be fitted with a wireless installation. If this 
country refused to ratify the convention, ships fitted with 
Marconi apparatus would have to replace that apparatus by 
another belonging to a company that would intercommunicate 
with other systems, or else forego all ideas of communicating 
with shore stations belonging to countries adhering to the con- 
vention. It should be remembered that without an inter- 
national convention of some kind there would be no security 
that any message signalled from ship to shore would be trans- 
mitted to its destination on the telegraph system of the country 
concerned. By modifying the convention we should gain a 
wide experience of different systems, besides stimulating further 
discovery and invention. 

The hearing of evidence was concluded on Tuesday. 


OPENINGS FOR CONTRACTORS. 


ACCRINGtoN—Brush works for Mr. W. Architcet, Mr. H. 
Ross, Cannon-strect, Accrington. 

AMBLE NogrHU MEERLAND)—Teleplione extension by the National 
Telephone Co. 

I5 AHNIN — Extensions in connection with the electricity undertaking 
for the Urban District Council (£1.500). 


Phillips. 


Barnes, S. W. —Extension of electricity works at High-street, Mort- 
lake, for the Urban District Council. Mr. С. B. Tomes, surveyor, 
Council House, High-street, Mortlake, S.W. 

Barry— Hospital at Wyndham-street. Mr. G. C. Pardoe, 160, Halton- 
road, Barry. 

Brerna—Cable extensions for the Eastern and South Atrican Tele- 
graph Co. 

BELFAsT-—Extensions to premises of Messrs. W. and G. Baird. Archi- 
tect, Mr. Н. Seaver Scottish Temperance-buildings, Belfast. 

BTLrAST - Workliouse infirmary for Board of Guardians (£11,000). 

BIRMINGHAM—New works for the Amorduct Manufacturing Co. at 
Witton. 

BorsovEn—Church at Carr Vale. 

Bompay—Water-power plant for 
J. Fleming and Co., Bombay. 

BotRNEMOUTH—Science and art school for the Borough Education 
Committee. 

Bulsrol.— Four sub-stations. Мг. II. Faraday Proctor, electrical 
engineer, Templo-back, Bristol. 

BroMLEY (KEN T) —Secondary school for County Council. 

BukAnrkEsT—Electric generating plant required by the Military 
Authorities. 

DukAnEST—New chamber of commerce to be built. 

BrrntEy—New palace and hippodrome. Architects, Messrs. К. 
Horsfall and Son, 224, Commercial-street, Halifax. 

CAMBRIDGESHIRE — Electric light and producer gas installation at 
Fulbourn Lunatic Asylum, proposed by the County Council 
(£7,000). 

CARMARTHEN—Electrie lighting agreement entered into between 
Corporation and Messrs. J. B. Saunders and Co. 


Killick, Nixon, and Co. and 


CHELMSForD—Post office. H.M. Office of Works, Storey’s-gate, 
London, S. W. 
CLECKHEATON—Post осе Architects, Messrs. Howorth and 


Howorth, Cleckheaton. 

DarLiNGTON—Sehool. Mr. G. Winter, borough surveyor, Town 
Hall, Darlington. 

Denn au- Winding plant for collieries owned by the Harton Coal Co. 
of Newcastle-on-Tyne. 

EastbouRNE—Plant for Corporation electricity works (£9,934). 

Epinburou—Municipal art school (£40,800). Architect, Mr. J. M. D. 
Peddie. 

EpnxoNToN—Children's homes to be built by the Guardians. 

Ермохтех — Кесігіс light sub-station for the North Metropolitan 
Electric Power Supply Co. Mr. G. E. Eachus, Town Hall, 
Lower E lmouton. 

E. Wemyss (ScorraNp)—Scliool. 
Wemyss School Board. 

FrAsERBnURGII—Post. office (£3,000). 
McRobbie, Fraserburgh. 

GILWERN (WALES)—Two semi-detached houses for Messrs. Edwards. 
Architect, Mr. N. G. Lewis, F.1.A.8., Oak-street, Abertillery. 

GLAascow—Buildings at the Royal Infirmary. Architect, Mr. J. 
Miller, A.R.S.A., 15, Blythswood-square, Glasgow. 

HackNEY.—The central library із to be rewired. 

HANLEY—12 street fuse boxes for Electricity Department (£24) ; arc 
lamps and posts (£264). 

HaArnukrnsAGE—Wesleyan church and schools. 
Smith and Ensor, 1, Hartshead, Shetheld. 

HENDON (MipbDLESEX)—Exter sion of overl:cad wires for General Розі. 
Oflice telephones. 

НкЕхнАМ—Ког the restoration of the abbey (£10,000). 

HorEMAN—Post office. Architect, Mr. J. Wittet, Elgin. 

Hvurr—Fish-curing premises. dwelling-houses, ete. 
Messrs. Freeman, Son, and Gaskell, Carr-lane, Hull. 

ILForp—Free library. Mr. H. Shaw, engineer and surveyor to the 
Council, Town Hall, Ilford, Essex. 

IsLEWornTH—Work at Grosvenor House and Dundee House, Mill Plat, 
Isleworth, for the Guardians of Brentford Union. Mr. W 
Stephens, clerk, Union Offices, Islewurth, W. 

KinMAcorLM (RENFREWSHIRE)—Extension of generating plant tor the 
Kilmacolm Electric Lighting Co. 

LaNcAsTER—Secondary school for Education Committee (£16,000). 

LEIGH (EssEx)—Public otlices for the Council (£1,500). 

LoN DGN (LoNpoN Country Covncit)—Electrical, heating, aud venti- 
lating installation to be provided for Hammersmith public baths. 
Architect, Mr. J. E. Franck. Also lightuing conductor required 
for a technical institute ; new schools and extensions and altera- 
tions to existing schools and provision of drill hall, including 
lighting and heating arrangements ; additional cable ducts for 
southern tramways (£2,200). 

LoNx DON, W.—Re-erection of buildings for D. H. Evans and Co., 
508-320, Oxford-street. Mr. J. Murray. 

Lox DON, W.C.—Hospital in Soho-square (£40,000). Architect, Mr. 
H. P. Adams, 28, Woburn-place, Russell-square, London, W.C. 

Luwesrorr—Schools for the Trustees of the Wesleyan Chapel, High 
street. Architect, Mr. R. Scott Cockrill, Crossley House, London- 
road, Lowestoft. 

MaAncaArE—HRemoval of tramway company's centre staudards. 

Menruyr—50 houses at Twyrodyu for the Town Council (£8,400). 

Mippiesex —Houscs at Hayes and Streatham. Messrs. Trevor and 
Taatle, 70, Finsbury-pavement, London, Е.С, 


Mr. A. W. Tyler, clerk to the 


Architects, Messrs. Reid and 


Architects, Messrs. 


Architects, 
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MIpp ESO U- 1. 700-kw. generating set and rotary converters for 
the Cleveland and Durham Electric Power Oo., Hinton's- buildings, 
Middlesbrough. 


MinriELD—E'ectric drive at the Urban District Council pumping 
station (£475). Surveyor, Mr. Gill. 

NARBOROUGH (LEeicESTER)— Hospital at the new asylum. Architects, 
Messrs. Everard, Son, and Pick, 6, Millstone-lane, Leicester. 
NELSON —Lancashire boiler for the Electricity Committee. Mr. D. 

Helme, borough electrical engineer, Nelson. 

PorrLAn—New coroner's court to be erected (£5,000). 

Porr ELIZABETH (SourH ArRICA)— Electricity works extensions for 
the Town Council (£40,000). 

PorTSMOUTH—Hospital extension (£8,000). 

Pups¥y—Tramway from Stanningley to Greenside for the Town 
Council (£14,350). 

RAVENSTHORPE—Electric lighting scheme for the District Council 
(£2,425). Consulting engineer, Mr. A. B. Mountain. 

REDDISH—Mill for the Broadstone Spinning Co. 

RtPoN— Business premises in Fishergate. Architect, Mr. J. Rayner, 
Market-place, Ripon. 

Runcorn—Council school for the Urban District Administrative Sub- 
Committee for Education. 

$T. AxpREWS- Parish church to be restored (£21,300). 

Sr. HELENS - Schools. Architect, Mr. F. S. Biram, Hardshaw- street, 
St. Helens. 

SHEFFIELD—School at Whitby-road, Darnall. Architects, Messrs. 
Potter and Sandford, 16, St. James's-row, Sheffield. 

SILSDEN (Yonks) — Premises at Keighley-road. Architect, Co-operative 
Wholesale Socicty, 1, Balloon-street, Manchester. 

SouTHEND—Mains extension by the Corporation (£89). 

SovrHALL—Secondary school for tlie Middlesex County Council 
(£12,000). 

SrAINLAND (Yonks)—Mill for Messrs. B. Taylor and Sons. Archi- 
tects, Messrs. O. К. Horsfall and Sons, Lord.street-chambers, 
Halifax. 

Srock ronr—Doubling mill for the Stockport Ring Spinning Co. 

TEDDINGTON—Sunday school adjoining the Baptist chapel (£3,500). 

TRAWDEN (Lancs.)—School (£9,000). County Architect. 

Trrno—Kesidence for Mr. F. Wickett at St. Clement. Mr. L. Winn, 


architect and surveyor, 27, Boscawen-street, Truro, and the Free 
Library Chambers, Redruth. 


TyNEMOUTH—R.C. school at North Shields. 
H. Gibson and P. J. Steinlet. 

WaLsALL—Electricity works extensions (£10,000). 

WARMINSTER—Gas-engine and plant for Urban District Council. 
Prof. H. Robinson, Parliament-mansions, Victoria-street, West- 
minster, S.W. 

Warronp—Mains extensions for the Urban District Council (£49). 

WirrEnAvEN—School. Architects, Messrs. Grayson and Ould, 31, 
James-street, Liverpool. 

WHITEHAVEN—Altcrations to premises for Mr. J. R. Foster. 
tect, Mr. A. Huddart, 9, Lowther-strect, Whitchaven. 


Wonksor.—Economiser, cables, cte., for the Urban District Council 
(£2,000). 


Architects, Messrs. 


Archi- 


PERSONAL. 


The Shrewsbury Town Council have agrecd to the appointment of a 
superintendent mechanical engineer at a salary of £150. 


Mr. William Spain has retired from the firm of Hubert Davies and 
Spain, and Mr. John Hubert Davies is now carrying on the business 
himself under the name of Hubert Davies and Oo. 


The Vincit Co. have been recently appointed the sole agents of 
Great Britain, Ireland, and the Colonies of the Vienna Carborundum 
Works, manufacturers of carborundum and ‘‘clectrite.” 

Mr. W. G. T. Goodman, a former pupil of St. George's Commercial 
Schools, Ramsgate, has been appointed electrical engineer to the 
Municipal Tramway Trust, Adelaide, South Australia, at a salary of 
£1,250 per year. 

The Blackpool Corporation Tramways Committee are recommending 
the Council to increase the salary of Mr. Furness, clectrical engineer, 
trom £520 to £600 per annum, the latter to be considered the 
maximum, and that of Mr. John Lancaster, the tramways manager, 
from £300 to £350 per year. 

Mr. Buchan, of Messrs. Buchan and Partners, Edinburgh, has been 
appointed by the Duntermline Town Council to report upon the pro- 
posed bulk supply from the Fife Electric Power Co., to which reference 
was made in our business notes last week. 

Mr. E. J. Reindorp, who is leaving the staff of the East Ham 
Corporation electricity works to take up a position with the Cape 
Copper Co. in the north-west of Cape Colony, was last week presented 
by the stat?! with a cabin trunk and knife. 

We learn that Mr. Ernest M. Scllon, M. I. E. E., who has been 
associated with Mr. Stephen Sellon, M. I. C. E., in business for some 
time, is now a partner in the latter's practice, which will now be 
carried on as heretofore under the title of Stephen Sellon and Partners 
at 36, Victoria-street, London. S.W. 

The following is the full text of the King's telegram of condolence 
sent to the late Sir Benjamin’s Baker's sister, Mrs. kemp, Dowden 
Green, Pangbourne, on May 20: The King commands me to express 


the sincere regret with which he has heard of your distinguished 
brother's death, and his sympathy with you at the great loss you 
have suffered.“ | 

Mr. Reginald P. Wilson, of 66, Victoria-street, Westminster, informs 
us that he is leaving shortly for America, where he will spend a few 
wecks on business. Mr. Wilson has been directed by the Board of 
Trade to conduct the arbitration between the Blackpool Corporation 
and the St. Annes and Lytham Tramway Co. respecting the cost of 
certain alterations to the tramlines in the vicinity of South Shore 
Station. 

Mr. Ashby W. Warner, A. I. Mech. E., of Norton, near Stockton-on- 
Tees, has recently been admitted into ришет in the firm of 
А. Haacke and Co., the well-known boiler and pipe coverers, non- 
conducting experts, proprietors of the original fossil meal composition, 
and ейге into this country of kieselguhr, which is so extensively 
used for various pu . Mr. Warner has been for 16 years m 
of this firm, in 1 Glasgow, and West Hartlepool. It is intended 
to turn the firm into a limited company during the present year, but 
probably there will be no public issue fer the shares. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


——— 
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Bradford.—The Corporation electricity departmeut invite tenders 
for the supply of steam coal. "Tenders by June 7. 

Paris.—Tho Minister of Marine invites tenders for the supply of 
iron masts for wireless telegraphy. Tenders by June 6. 

Albany (W. Australa)—The Municipality invite tenders for the 
concession of public and private lighting. "Tenders by July 10. 

E4monton.—Tenders are invited for the erection of electric light 
sub-station, for the Urban District Council. Tenders by June 3. 


Ilford.—The Urban District Council invite tenders for the repair 
and maintenance of battery at their electricity works, Tenders by 
June 11. 

Heston and Isleworth.—The Urban District Council invite tenders 
for continuous-current electricity meters, 240 and 480 volts. Tenders 
by June 3. 

Victoria. —Tle Postmaster-General at Melbourne invites tenders for 
the supply and delivery of telegraph and telephone materials. Tenders 
by July 16. 

Bristol.—The Corporation invite tenders for four electricity sub- 
stations. Particulars from Mr. H. F. Proctor, Temple-back, Bristol. 
Tenders by June 14. | | 

Warminster.—The Urban District Council invite tenders for gas- 
engine and plant. Particulars from Prof. H. Robinson, Parliament. 
mansions, Victoria-street, S.W. 

London, 8.W.—The London County Council invite tenders for the 
manufacture, supply, and delivery of electrically - operated car 
traversers. Tenders by June 11. 

Edinburgh.—The Corporation invite tenders for the laying of a 
cast-iron pipe line for condensing water at the M’Donald-road elec- 
tricity station. Tenders by June 3. 

Hobart.—The Postmaster-General invites tenders for the supply of 
telephone material. Particulars may be obtained from 72, Victoria- 
street, Westminster. Tenders by June 17. 

London. The London County Council invite tenders for the supply, 
delivery, and erection of in and low tension switchgear for eight 
tramway sub-stations. Tenders by June 11. 

Brisbane.—The Postmaster-General invites tenders for telephone 
and telegraph material. Particulars may be obtained from the Agent 
at 72, Victoria-street, S. W. "Tenders by June 24. 

Pontypridd.—Tenders are invited for a six month's supply of 
steam nut coal to the electric light and traniways departments. аг 
ticulars from the Engineer and Manager. "Tenders by June 3. 

St Paneras.—The Borough Council invite tenders for supplying 
an overhead traveller for the extension of their power house, King’s- 
road. Tenders to tlie Town Clerk by June 12. Sce advertisement. 


Limeriok.—The Corporation invite tenders for annual supplies ef 
accessories, cables, meters, ete., to the electricity department. Par- 
ticulars from the Borough Electrical Engineer. Tenders by June 11. 


Brisbane.—The Postmaster-Gencral invites tenders for the supply 
and delivery at Brisbane of four sections of a common battery swit-h- 


| board and 650 subscribers’ telephones to specitication No. 145. 


Tenders by Sept. 2. 


Knares —A water carnival is to be held in August, and 
the committee invite tenders for the searchlight and telephones in 
connection therewith. Particulars may be obtained from Mr. C. 
Hebblethwaite, Knaresborough. 


Penrhiwoeiber (Wales).— The Penrikyber Navigation Colliery Co., 
Penrhiwceiber, R.S.O., Glam., invite tenders for the supply of electric 
lamps. Forms of tender may be obtained on application to the 
Secretary. Tenders by June 6. 


Sydney.—The Postmaster-General invites tenders for wire insu- 
lators, telephones, secrephones, junctions, switches and plugs, and 
switching cords etc. Particulars from Captain Collins, 72, Victoria- 
street, S.W. Tenders by June 12. 

Nelson (Lancs.).—The Electricity Committee invite tenders for the 
supply of one Lancashire boiler, with superheater and steam-pipes. 
Specifications, etc., from Mr. D. Helme, borough electrical engineer. 
Tenders to the Town Clerk by June 3. 

Grimsby.—The Urban Sanitary Authority invite tenders for the 
lighting of such of the public streets of the borough as are not ligated 
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by electricity from the Corporation electricity works for one year. 
‘Tenders to the Town Clerk's Office, West St. Mary's-guto, by June 8. 


Callan (Ireland). —The Callan Town Commissioners require esti- 
mates of probable cost for the erection of plant for the electric lighting 
of the town. Applications and terms for same will be received b Mr. 
Michael Kerwick, town clerk, and laid before the Commissioners at 
their meeting on June 3 

Swansea.—Tle Town Council invite tenders for the supply apd 
fixing of continuous and alternating current arc lamps, resistances, 
choking coils, arc lamp pillars, brackets, switch pillars, and accessories. 
Form of tender from Mr. C. A. L. Prusmann, borough electrical engi- 
neer, Swansea. Tenders to the Town Clerk by June 4. 


Great Yarmouth.—The Tramways Committee invite tenders for 
the following for 12 months ending June 16, 1908: oils and grease, 
iron, bolts and nuts, brake blocks, unbroken coke, brushes, and clean- 
ing materials, electrical accessories, and miscellaneous stores. Par- 
nt from the General Manager. Tenders to the Town Clerk by 

une 4, 


Warrington.--Tenders are invited for supply of low-tension cable, 
for the Electricity and Tramways Committee. Form of tender may be 
obtained from Mr. F. V. L. Mathias, borough electrical and tramways 
engineer, Howley, Warrington. Tenders to the Chairman of the 
el and Tramways Committee, Town Hall, Warrington, by 
June 5. 

London, S.W.—The London County Council invite tenders for the 
manufacture, delivery, and laying of (% about 60 miles of high-tension 
three-core lead-covered electric cable, otc. ; and (^) about 95 miles of 
low-tension lead-covered electric cable, telephone cables, etc. Forms 
ot tender to be obtained from the Clerk of the Council, County Hall, 
Spring-gardens, S. W. Tenders by June 11. 

Dartford.—The Urban District Council invite tenders for the 
supply and delivery of the undermentioned goods during the year 
ending June 30, 1908: (1) lubricating oils; (2) electric meters ; 
(5) house cut-outs ; (4) house service cable, jointing material, and 
accessories for electric lighting department; (5) general stores for 
electric lighting department. Particulars from. the Clerk, to whom 
tenders must be sent by Juno 11. 

(Sootland).— Tenders are invited for the following elec- 
trical supplies for the Town Council: engine-room stores ; tools and 
ironmongery ; cables; cable jointing requirements; double-pole service 
cut-outs ; meters ; incandescent lamps; arc lamp carbons ; wena 
oils; coal; wood troughing, etc.; boiler scale solution; consumers’ 
installation materials. Forms of tender to be obtained from the Burgh 
Electrical Engineer. "Tenders to the Town Clerk by June 3. 


Adelaide (South Australia).—The Postmaster-General's depart- 
ment invite tenders for one switchboard for 100 and one for 50 metallic 
circuit lines; one lightning arrester board for 100 and one for 50 
metallic cireuit lines: 1,000 fuses for telephone sets; 500 Leclanch? 
cells, No. 2 size, complete ; 100 mechanical registers; 12 differential 
galvanometers ; 15 electromavnetic transmitters ; six resistance boxes, 
plug pattern ; 5 miles No. 20 copper wire, insulated with vulcanised 
indiarubher ; 5,000 copper tapes and 5,000 copper binders for 100lb. 
wire and No. 6 insulators. Tenders to the office of the Deputy 
Post master-General, Adelaide, by July 10. 

Queensland. — Tenders are invited for the supply and delivery of 
the following post and telegraph stores: 2 tons bolts and nuts; 500 
wrought-iron brackets; 10,000 Acme insulators; 500 leading-in 
insulator screws; 4,000 Acme spindles, 3in. ; 4,000 Acme spindles, gin. ; 
500 No. 1 galvanised carriers; 20 miles insulated wire; 5 iniles lead- 
covered wire; 15 tons 20010. galvanised iron wire; 10 miles fancy- 
covered wire; 144 pints bakers’ fluid; 500 porcelain tubes; 10cwt. 
sheet copper ; 12 gross connecting screws ; 5 tons sulphate of magnesia ; 
3,000 No. 2 Leclanché zines ; 500 No. 1 Leclanché zines ; 1 000 No. 2 
carporous pots; 500 No. 1 carporous pots; 1 ton sulammoniac ; 144 
two-way switclies ; 2,000 Ericsson fuse tubes ; 60 Delville microphones 
and fittings; 10 gross No. 2 brass terminals; 10 gross No. 3 brass 
terminals. Forms and specifications may be obtained at the oflices 
of the Comptrollers of Stores at Brisbane, Sydney, Melbourne, and 
Adelaide. Tenders to the office of the Deputy Postmaster-General, 
Brisbane, by June 24. 

Calontta.—Tenders are invited for lighting by gas, oil, electricity, 
or other illuminant of the streets, thoroughfares, and public resorts of 
the city of Calcutta, as vested in the Corporation of Calcutta. The 
city comprises approximately an area of 20 square miles, containing 
abont 170 miles of main thoroughfares and 130 miles of smaller streets 
and lanes, besides several squares, markets, latrines, slaughter-houses, 
and other public resorts. the whole being lighted at present by 9,225 
gas lamps of 24 c.p., 84 higher power lamps equivalent to 2,074 lamps 
of 24 c.p., and 2,400 oil lamps. The new contract is timed to com- 
тепсе on May 1, 1911, and the successful tenderer or tenderers will be 
required to have all arrangements completed and ready to begin aud 
continue the lighting with etlect from that date. Tenders should be 
for 10, 15, or 20 years. It is left. to tenderers to propose their own 
plans for carrying out the DE the end in view being to con- 
siderably improve the present lighting of the city, and, to this end. it 
is suggested that representatives should be deputed to personally 
inspect the area to be lighted and the system now in force, in order 
that they may be in a position to judge for themselves as to the best 
means to be adopted for attaining the desired object. Mr. P. N. 
Mookerjee, secretary to the Corporation: Tenders to the Vice-Chair- 
man by Jan. 2, 1908. 


RESULTS OF TENDERS. 


Genoa.—The Westinghouse Co. has secured a £600,000 contract 
for electrifving the suburban State railways of Genoa. 

Govan.—The contract for electric motors from 4 h.p. to 4 h.p. has 
been placed with Electromotors Limited, of Openshaw, Mauchester, 


— м 


Sydney (N.8.W.).—Electromotors Limited, of Openshaw, Man. 
chester, have again obtained the contract for direct-current motors 
from 4 h.p. to 25 h p. 

Plymouth.—Thermit Limited have the order for welding joints 
and anchoring in connection with the Mannamead reconstruction of 
Plymouth Corporation tramways. | 

Staffordshire.—Tie District Electric Co., of Wolverhampton and 
Stourbridge have had instructions to carry out an extensive electrical 
installation for lighting, etc., in connection with Enville Hall, Statls, 
for the Right Hon. Lady Grey, which is another of many similar con- 
tracts already cari ied out by this firm. 

Surface Condensing Plant.— Messrs. Willans and Robinson, of 
Rugby, have recently received orders for their surface condensing 
plant for the following : Wolverhampton Cor, oration, two complete 
sets to condense 20,000lb. of steam each per hour: Dublin United 
Tramways (1902) Co., one set to condense 20,0001b. of steam per 
hour; Cheltenham Corporation, one set to condense 20,0001b. of 
steam per hour. These orders bring the total number of Willans 
surface condensers built during the past two vears up to 53, represent. 
ing about 2,250,0001b. of steuni to be condensed per hour. 


— — — — o ——— — — 


BUSINESS NOTES. 


TRACTION. 


Argentina. — The work of constructing an electric tramway systen: 
in Lugan has already been comn.enced for the Compania Transatlantica 
de Electricidad Alemana. 

Bolton.—Mr. A. А. Day. the borough electrical engineer and tram- 
ways nianager, lectured on ‘‘ Electric Traction“ to a large assembly of 
tramway employes the other night. 

Walthamstow.—The electrical engineer and the tramway manager 
have been instructed by the Council to prepare a scheme for the 
more economical working of the tramway. 

Erith.— The Council have asked their consulting engineers (Messrs. 
Hawtayne and Zeden) to submit a report and estimate as to the 
probable financial result of the tramway extension to Upper Belvedere. 

Margate.—Tho tramway company's centre standards for their 
overhead system on Canterbury-road and Marine terrace and drive are 
likely to be removed and placed at the sides of those important 
thoroughfares. | ae 

The Dust Problem.—In view of the great interest now being 
taken in the attempts of experts and inventors to solve the dust 
problem, a circular from Tarmaciser, Limited, 7, Victoria-street, 
Westminster, S. W., describing their process and apparatus should be 
of interest to some of our readers. 

L—The dispute between the Blackpool Corporation and 
the 8t. Annes and Lytham Tramway Co. respecting the cost of certain 
alterations to the tramlines in the vicinity of the South Shore 
pona is being referred to an arbitrator, before whom the 

orporation will be represented by counsel. 


Leyton-West Ham.—The first six months of the through running 
tramway agreement between Leyton and West Ham expires to-day 
(Friday), and it is stated that the result, from a financial point of 
view. is considered to be so unfavourable to West Ham that a revision 
of the arrangement is desired by tlie borough. 

The Motor Club.—The Motor Club is moving rapidly. Though 
scarcely seven weeks old the membership now stands at over 800, and 
there is & waiting list of 100 more. The committee have made 
arrangements to hold the first club run to Brighton on Sunday, 
June 9, starting from the clubhouse at 10.50 a.m. 

Neweastle.— We understand that the accounts of Newcastle tram- 
ways have now been completed, and show that the net protit on last 
years workings amounted to £28,000, and not £26,000 as was esti- 
mated. Thus, after paying the £12,000 to the relief of the rates, 
there will remain 216.000 to be carried to the depreciation fund, 
instead of £14,000 as was anticipated a short time ago. 

Hampstead.--The work underground of the Hampstead, Euston, 
and Charing Cross Railway is rapidly approaching completion, and 
the construction of the lifts and stations above ground is also well 
advanced. At the Chalk Farm Station, at the junction of Haverstock- 
hill and Adelaide-road, the railway company has given up a consider- 
able portion of land to widen the footpaths adjoining their premises, 
and the Hampstead Borough Council has undertaken to pave the 
footways at a cost of £184, which is to be repaid by the company. 

Birmingham-Aston.—Tle arrangement between the Birminghan: 
and Aston Corporations and the B. E. T. Co. for through running 
between the city and tlie Aston boundary at Chain Walk was brought 
into effect last week. Passengers desirous of travelling to Perry Barr 
still have to change at Chain Walk, the Handsworth Council having 
failed up to the present to settle their difference with the B. E. T. Co. 
During the present week a further arrangement for through runnin 
has been carried into operation, a service between Villa Cross iid 
Erdington having been commenced. 

Croydon.—It is understood that the agreement for the running of 
through tramcars between Croydon, Penge, and the Crystal Palace has 
been signed, It will take effect as soon as certain necessary arrange- 
ments are complete. The Croydon Corporation will provide the cars 
to run between Croydon aud the Penge terminus, and the South 
Metropolitan Tramways Co. will supply the cars for service between 
Croydon and the Crystal Palace (high level) Both undertakings 
stand to gain by the interchange of cars, and the principal advantage 
to the publie is the end which will be put to a troublesome change at 
the Croydon and Penge boundary. 
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Birmingham.— The annual report of the Tramway Committee 
shows that the gross profit for tlic year amounts to £52,543, aud after 
payment of interest and sinking fund and other charges, there remains 
a net profit of £26,660. The committee propose to place £14,660. 
1s. 6d. to the reserve fund, and to carry the balauce of £12,000 to tlie 
borough fund in reduction of rates. This is the first time that the 
tramways of the city have come into the municipal accounts as con- 
tributing an iucome. The £12,000 includes а full year's operations of 
the Aston route, but only three months' of the much more extensive 
lines now worked by the Corporation. 


Halifax.—The financial statement of the Halifax Corporation 
tramways for the past municipal year records a loss on the year's 
working of £1,687, as contrasted with a profit for the previous year of 
£3,201. There was a reduction in income fron: £80,925 to £77,995, 
whilst the expenditure went up from £77,724 to £79,683. The tram 
disaster at North Bridge iu July involved payments for compensation 
claims amounting to £2,300, of which only £1,000 was recovered 
frou: the insurance company, that being the maximum amount of 
their liability for any one accident. A considerable portion of the 
remaining difference is attributed to the tram strike in August last. 


Cricklewood.—Sir Richard Nicholson has addressed a letter to tlie 
Hendon District Council intimating that the Light Railways and 
Tramways Committce were doing all they could to acquire the neces- 
sary land as quickly as possible with a view to the widening of 
the Edgware-road. Having regard, however, to the length of time 
which has expired since the attention of the County Council was 
drawn to their obligations as to the road widening in this important 
thoroughfare, the District Council do not consider that satisfactory 
progress has been made, and have resolved that unless some definite 
assurance is received that the work will be put in hand within a 
reasonable time they will submit the matter to the Bourd of Trade. 


St. Malo (France),—It is stated in a consular report that it has 
been decided to double the rails between St. Malo and La Gouesniéro, 
on the Rennes-St. Malo line. The tramway Plancoet. Matignon lias 
been working during the summer, and now requires only the section 
St. Briac-Lancieux to connect the line Lison-Lamballe with Dinard. 
The section Miniac-St. Servan-St. Malo may at any time be voted, 
and will certainly facilitate communication with a considerable tract 
of country, and is easier ot access to farmers and others than the canal. 
The Société des Tracteurs Bretons is constructing an electric tramway 
between St. Servan-St. Malo-Parame, with works at the Talard, on 
the road to St. Servan, which was to have been connected with motor- 
boats for Dinard. 


Tramway Men's Conference. —Tle Amalgamated Association of 
Tramway and Vehicle Workers, at its conference at Nottingliam last 
week, passed a resolution which expressed the view that the Doard of 
Trade should exercise more discretiou iu laying down the speed limit 
to be observed in dificult pieces of track. The opinion was also 
expressed that every conductor should receive instructions in the use 
and effect of the brakes of his car, and that sanding apparatus should 
be workable from either end of the car. Another resolution deplored 
the malign influence of sectional societies combined with the apathy 
and ТС of many of those whom they sought to benefit, and 
instructed the executive council to take steps for the initiation of a 
more etticient method of extending their membership, and to appoint 
an organiser for that purpose. 


Spen Valley Councils and Tramways.—With regard to the 
application of the Yorkshire (Woollen District) Electric Tramways for 
a further 12 months’ extension of time for the completion of their 
undertaking in the Spen Valley, the Cleckheaton District Council 
have addressed a protest to the Board of Trade. Several previous 
extensions have been granted on the understauding that the company 
were in negotiation with other parties“ for a transfer of the powers 
in reference to the uncompleted lines (which would connect Cleckheaton 
and Hightown by way of Hartshead Moor), and the Connell point out 
that no information is forthcoming as to the result of these negotia- 
tions. and that no reason for the present application is disclosed. If 
farther time is required for the completion of these negotiations, the 
Council would not be adveise to a shorter period of grace —ssy. of six 
months—but they hope that in the event of any trausfer of powers tlic 
succe :ding undertakers will not be relieved of any of the liability or 
obligations of the company under their orders, and that any further 
extension of time will only be granted conditionally upon au under- 
taking that the scheme shall be completed within two years from the 
date of the transfer. The application is also being opposed by the 
Liversedge District Council, who are concerned in reference to the 
Hightown district. 


Tarkey.—The American Consul-General at Beirut says that he 
recently visited Damascus, and saw overhead trolley cables in the 
streets, and a few miles up the Barada river the station erected. for 
the generation of clectric motor power. Damascus, the oldest 
sirviving city in the world and the most typically Oriental one 
ia the Turkish dominions, leads in Turkey in adopting electricity 
for purposes of light and locomotion. The harnessing of the Darada 
for such ends emphasises the change which is fast overtaking 
Ottoman industrial aud social life. On Feb. 7, 1907, the new electric 
street cars and street-lighting service iu Damascus were handed over 
by representatives of the Ottoman Goverument, who had come from 
Constantinople for that purpose, to the Société Ottomane Imp‘riale 
des Tramways ct d'Eclairage Electrique de Damas. At first the street 
service will cover only the distance from Salhyeh to the Meidan, some 
five miles through the city from suburb to suburb. Cars were to com- 
mence running On March 14, on which day the Ottoman fiscal year 
begins. Electric lights have been installed, and Damascus is now 
being lighted by 1,000 electric street lamps, for which the munici- 
uus pays an annual rental of £2,750. Besides these the company 
ave put in more powerful lights in the Grand Mosque, in the publie 
Squares, and in the Serail. Private electriclights are soon to be intro- 
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duced in shops and residences. The installing company is Belgian. 
Some of the electrical supplies aud apparatus have come from England, 
Germany, and France, but all cars, motors, dynomos, ete., have been 
bought in Belgium. Concessions for electric lighting and stret 
railway undertakings have been granted to corporations lu Damascus, 
Beirut, Aleppo, Smyrna, and Salonica.. So far nothing has been 
heard of the authorisation of telephone companies. 


LIGHTING AND GENERAL. 


Northumberland.—Tlic National Telephone Co. are including 
Amble in their Alnwick area. 


Watford.—The Urban District Council have resolved to extend the 
electric lighting mains at a cost of £49. 

Leyton. —The Urban District Council have arranged for the opening 
of a showroom for electrical fittings and accessories. 

Stepney.—The Lighting Committee have recommended the Doroug' 
Council to petition both Houses of Parliament against the Lon іо 1 
County Council Electricity Bill. 

Stirling. For the four weeks ending April 13, 24,972 units of clee- 
tricity were generated at the Corporation power station, as compared 
with 21,059 for the same period of 1906. 

St. Malo.—Froni a consular report we gather that telephone and 
teiegraphie lines, especially the former, are increasing rapidly, and 
communication is getting casier every day. 

Chemical Apparatus.—We have received from Messrs. Burgoyne, 
Burbidges, and Co., of 12 and 16, Coleman-street, London, a complete 
list of their chemical and physical apparatus. 

Clacton. - -It is annouuced that the first 10 months’ working of the 
Council's electric lighting undertaking has resulted in a deficit of 
£800. "This is less than was originally estimated. 

Eastbourne.—A Local Government Board inquiry is to be held 
next week into the application of the Town Council to borrow £9,934 
for extension of plant at the Eastbourne Corporation electricity works. 


Hampstead.—The Borough Council have decided to reduce the 
charges for meter rents to consumers of electric current. The change 
will reduce the revenue from meter rents from £3,870 to £1,935 кг 
annum. 


Barnstaple.—Thic local ratepayers’ association have called for a 
graduated scale of charges for electric light, and for an outside 
audit of the whole of the accounts of the Council’s undertaking since 
its inception. 

China.—A consular report from Hankow states British, French, 
and Russian concessions have now electric light, and the native com- 
ару has signed a contract for an independent installation for the 

hinese Town. 

Southend.—Messrs. Babcock and Wilcox have agreed to carry out 
certain alterations to the mechanical stokers in the Corporation elec. 
tricity works for £400. Mains extensions are to be carried out at an 
estimated cost of £89. 

Calcutta.—The number of units delivered to consumers by the 
Calcutta Electric Supply Corporation during the four weeks ended 
April 26, 1907, were 511,662 compared with 497,922 units in the 
corresponding four wecks of 1906. 

First Meoting.—The London Cazelte states that the first meeting 
in the estate of the Improved Electric Supplies, Limited, 7, Great 
Newport-street, London, will be held at Bankruptcy-buildings, Carey- 
street, London, W.O., at 11.50 a.m. on June 18. 

Cambridgeshire.—The Finance Committee of the Cambridgeshire 
County Council are considering a report of the visitors of the Fulbourn 
Lunatic Asylum with respect to the proposed installation of producer: 
gas and clectric light plant at a cost not exceeding £7,000. 

Wrexham.—During April 44,802 units of clectricity were gene- 
rated at the Corporation electricity works, compared with 37,965 a 
year ago, and 51,225 in March. A sub-committee are to meet 
to consider the appointment of an expert to report upon the works. 


Worksop.—The District Council have decided to purchase an 
economiser for the clectric lighting works, new feeders for outlying 
districts, and a supply of cable for extensions, ote., at a total cost of 
£2 000, and application is to be made for sanction to acquire a loan of 
that amount. 

Milan Exhibition. —There is a sum of £4,963 to the credit of the 
British Commission at the recent Milan International Exhibition. It 
has been resolved to return to the Treasury £4,700 out of the grant ot 
£10,000 received from his Majesty's Government pending final settle- 
went of the accounts. | 

Stoke. Thie electrical engineer, in his monthly report, states that 
during the month cf April 15,500 units were supplied, an increase en 
the corresponding period of last year of 62 per cent., and that the 
number of consumers now on the books was 284, representinz a total 
of 24,125 8-c. p. lanips. 

New Works.—Tle Amorduct Manufacturing Co., of London, 
inform us that they have just purchased a freehold building site, 
extending to some seven acres, at Witton, Birmingham, where thev 
propose to erect large new works, in which the whole of their m Cel 
factures will be concentrated. { 

Carborundum Wheels. —T ie Vincit Co., of 1175, Qaeen Victoria- 
street, London, E.C., have forwarded us an illustrated catalogue ay 
the carborundum and ‘‘clectrite” wheels, manufactured by tlie Vicnra 
Carborundum Works, for whom they are the sole agents in Great 
Britain, Ireland, and the Colonies, 

Exeter.—In moving the adoption of the Electrie Lighting Con 
mittee at a recent meeting of the Council, the Mayor said that, com. 
pared with 10 years ago, there were six times as many consumers 
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74 times as many lamps, 44 more light and power consumed, and more 
than five times the capacity at tlie works. 

Hendon (Middlesex).—The Urban District Council have granted 
the necessary wayleaves to the General Post Office authorities for an 
extension of telephone poles from the existing pole near the Red Lion 
to a point about 50 yanks from the North Lodge, Harrow Weald Park, 
and also for the erection of poles on the north-east side of the road, 
with overhead wires. 

Notioe of Removal.—The Union Electric Co. ask us to announce 
that on and after June 1, 1907, their office for Scotland will be at 
12, Waterloo-street, Glasgow, where they have secured increased office 
accommodation on the first floor. The telephone numbers are 1,910 
Argyle and 2,048 Central (Post Office), and the telegraphie address 

emains ‘‘ Kandus, Glasgow.” 

South Wales.—It is understood that the South Wales Anthracite 
Colliery Co. intend greatly developing both the Ynyscedwyn and the 
Ystradfawr pits. The Ynyscedwyn pit is to be sunk to the lower 
s»ams. raising the output trom 800 tons to 1,000 tons per day, and 
the Ystradfawr pits are to be widened and supplied with new 
machinery, including electrical plant. 

Mirfield.—Electric light is being installed at the parish church at 
a cost of about £180. Messrs. Falshaw and Son, electricians, 
Harrogate, have the work in hand, which it is hoped to complete 
T Sunday week. The District Council have resolved to e the 
electric drive at their pumping station. The cost of the installation 
of the electric plant is estimated at £475. 

Bond Drawing.—The Electricity Supply Co. for Spain announce 
the result of the fourth drawing for 90 6 per cent. first mortgage 
debentures, value £100 each, and 50 7 per cent. ** B" mortgage deben- 
tures, value £100 each. Holders of the drawn numbers will be paid, 
with interest to date, at the office of the company, Colleye-hill- 
vhambers, College-hill, London, E.C., on July 2, 1907. 

Holiday Travel —Two interesting little booklets have been 
published for which there should be a strong demand at this season 
of the year. One of these is the May issue of the week-end and 
holiday A. B. C.,“ published at 119, Pall-mall, London, S.W., and 
the other is the London and South-Western Railway official illustrated 
guide aud list of seaside and farmhouse apartments, hotels, etc. 


Notice of Intended Dividend.— According to the London Gazette, 
the last day for receiving proofs in the estate of G. Robson and J. S. 
Robson, electrical engineers, Empire-buildings, Newgate-street, New- 
castle-on-Tyne, is June 13. The last day for recciving proofs in the 
estate of G. Robson, carrying on business as electrical engineer at 
55, Falmouth-road, Heaton, Newcastle-on-Tyne (separate estate), is 
June 13. 

Stock Exchange. — Applications have been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant 
a quon to Sao Paulo Tramway, Light, and Power Co.'s 10,000 
additional shares of 100dol. each of capital stock, and to allow Sao 
Paulo Tramway, Light, and Power Co.'s 500,000dol. additional 5 per 
cent. first mortgage debentures of 500dol. cach, Nos. 11,001 to 12,000, 
t» be quoted in the official list. 

Sheffield. —The new scheme of electric light recently installed on 
Sheffield Moor was inspected last week. The scheme is considered 
etlective so far as the Moor is concerned. The Electric Light Com- 
mittee have, however, in nearly every instance utilised tramway 
standards for hanging the lamps. Some of these are not opposite the 


side streets, and the result is that several of the thoroughfares running 


off the Moor are now very poorly illuminated. 

Power Loeses in Shafting.—Some tests were recently made in 
Cleveland, Ohio, in 16 ditferent works, using from 8 h.p. to 400 h.p., 
to determine what percentage of the power was absorbed by the 
shafting. It was found that in one quarter of these factories 48 per 
cent. of the power was used to drive the shafting, that the general 
average was 56 per cent., and that in ono factory 807 per cent. was 
thus lost, leaving but 19:5 per cent. to drive the inachines. 

Whaley Bridge.—The Urban District Council have had before 
them a communication from Mr. Antrobus, of Manchester, stating 
that at Whaley Bridge they were in a good position for obtaining 
electricity by water power from the water which was running to waste. 
It was possible for the Council to produce their own current, and at a 
rate less than that paid for gas. The entire cost of the works should 
not exceed £3,000. Nothing has been done in the matter. 

Redditoh.—A Local Government Board inquiry was held at Red. 
ditch on Tuesday into an application by the Redditch District Council 
for sanction for a loan of £7,500—£4,000 for electricity undertaking 
extension and £35,500 for the provision of a refuse destructor in 
Summer-street. The loan for electric supply purposes is intended to 
repay an excess of capital expenditure amounting to £1,407, £1,000 
for main extensions, and the balance for various purposes in connection 
with the works. 

Barking.—A Local Government Board inquiry has been held 
respecting an application by the Council for sanction to borrow £1,500 
for purposes of their electrical undertaking. The money is wanted 
for extending the undertaking in order that the Council may supply a 
manufacturing firm with electricity. The firm have entered into an 
agreement to take 100.000 units per annum, and. several other trades- 
men in the town have agreed to take current from the Council if the 
extension їз carried out. 

Mine Fatality.—On Monday night a fatality occurred at the New 
Mountain Colliery, Gorseinon, by which а n:an was electrocuted and 
three other men were slightly injured. How the accident occurred is 
not known. The only electrical plant on the mine is a 500-kw. 
pumping engine, and this was not working at the time. It is 
believed, however, that the switch must have burnt out, and that 
then tle current was conducted along the hauling rope which the 
deceased was grasping at the moment. 


— . - 


Gravesend.—After considering the tenders received for carrying 


out work and supplying materials for the Мом сее extension (in con- 
nection with which 

subject to the consent of the Local Government Board being obtained 
to the borrowing of the sum of £9,500 as at present applied for, the 
tender of the Western Electric Co. for cables and street works at a 
cost £3 449. 17s. 6d. being the lowest, be accepted), the Town 
Council decided last week to refer the whole matter back. 


the Electric Light Committee recommended that, 


Clonakilty (Ireland).— Ata meeting of the Lighting Committee 


of this town last week estimates were received for lighting the town 
by electricity and oil gas. The electric lighting scheme involved a 
sum of £2,750 (including dvnamos, switchboard, cable, meters, 
buildings, etc.), and with 500 25-c.p. lights and publie lighting the 
recipts were calculated at £670 and the expenditure at £528. With 
the other illuminant the capital expenditure was estimated at £3,500, 


the receipts at S550 and the expenditure at £280 per annum. 


Manchester.—The Electricity Committee of the Manchester Cor. 
poration have decided to ask the Council to take the necessary steps 
for borrowing а further sum of £112,850 to meet the cost of new 
works during the next three years. Mr. Pearce, chief engineer, csti- 
mates that £3,250 will be needed for superheaters and other things at 
the Stuart-street station, £6,500 for new mains, £32,000 for trans- 
forming plant and switchgear for supplying large consumers, and 
£14,600 for additional plant at the Corporation sub-stations. 


Kilmacolm.—The electrical undertaking has been at work for 
$) years, and is making very satisfactory progress. The supply is 
entirely а domestic one, tho district being one of the principal health 
resorts in Scotland. Already 150 consumers are coupled to the supply 
mains, and there are 20 new houses in course of erection and to be 
fitted with electric light. Cables are laid on all existing roads, and 
the contract for new roads hus been placed with Messrs. Callender's 
Cable and Construction Co. An extension to the generating plant at 
the works is at present under consideration. 

Electric Supply Football League.—A meeting was held in the 
offices of the St. James's and Pall Mall Supply Co., Carnaby-street, on 
Thursday, May 23. Representatives from the various electric supply 
companies attended, and the following appointments were ШОШО. 
hon. treasurer, Mr. Horrobin, St. Pancras; hon. secretary, Mr. J. W, 
Fraser, L.C.C. Tramways Power Station, Greenwich ; hon. registration 
secretary, Mr. J. De Voil, St. James's and Pull Mall. Applications 
are invited from electric supply companies' football clubs situated 
within 15 miles from Charing Cross, and should be addressed to the 


secretary. , 

York.—A slight fire occurred at the Theatre Royal, York, last 
week, the cause of which is said to be due to the fusing of an electric 
conductor. It appears that there was an old and defective fuse box in 
a cellar under the stage. Whilst replacing the box, which had been a 
cause of some ditticulty in regard to the lighting of the theatre, an 
assistant employed by the Corporation electricity department misplaced 
a wire, which created a short-circuit, and caused the wires to fuse, and 
there was immediately an outburst of flame over the area of the 
wiring. The supply was soon disconnected, and very little injury was 
done Теў the destruction of the fuse box and wires. 


Aberdeen.—The annual inspection by the Corporation of the 
electricity station took place last week. A statement was made 
regarding the progress of the department, from which it appears that 
at the close of the first year's working the units generated amounted 
to 72,000. At the close of the fifth year the units generated were 
roundly 472,000. At the close of the next five years the units gene- 
rated were 2,987,487. At July 31, 1906, there were 4,945,198. The 
total number of units generated for the nine months of the present 
financial year was 4,419,373, an increase of 404,398 over the corre- 
sponding period of last year. There was at present installed 6,250 h.p. 
of plant, and it was hoped to have another engine of 1,200 h.p. 
installed and ready {о cope with the coming winter's load within the 
city. 

Italian Telephones.—The Morning Post correspondent at Rone 
reports that the Italian Postmaster-General has Mn to Parlia- 
ment his scheme for the acquisition of the telephone service by tlio 
State, into whose hands it 1s to pass on July 1. The Italian tele. 
phones are at present in the hands of 74 different companies, and the 
Government has already arranged to purchase the principal urban tele. 
phone systems for a little over £610,000. Later on, no doubt, the 
rates will be reduced, though in Rome it is not at present unduly 
high—108 lire (or about £6. 15s.) per annum for the ordinary sub- 
scriber. It is pointed out that whereas eight years ago Italy had a 
very high place in the scale of telephone-using nations, she has lately 
receded in this respect, and this falling off is attributed to the main- 
tenance of tlie telephones in the hands of private companies. 


Steel Rail Combine. —The Daily Telegraph Barrow correspondent 
says: The International Rail Syndicate, which represents the steel 
rail trade of the world, has come to the agreement to continue the com- 
bine for another five years. It was originally established in 1903 for 
the protection of British interests as against foreign encroachments, 
but it was ultimately found necessary to include foreign makers in the 
combine, in order that there should be as fair a distribution as possible 
of foreign business. The basis of the arrangement was on a total 
foreign trade of 1,500,000 tons, of which British steelmakers took 
rather more than one-halt. Since that date less steel has been bought 
in the aggregate by foreign users, but an increase in price is recorded, 
as a result, Чоц в, of the existence of the syndicate. The secret of 
the new arrangement arrived at is, of course, carefully guarded, but 
it is known that the capacity of production of the world in steel rails 
has increased in the interval, and the percentage of trade now allotted 
to British makers will, therefore, be less than it was.” 


Electrical Power for Mines.—The Harton Coal Co., of New- 


castle-on-Tyne, are carrying out а comprehensive electrical power 
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scheme in connection with their mines. The current is to be supplied 
in bulk by the County of Durham Electrical Power Distribution Co. 
and taken by the coal company at their St. Hilda, Boldon, Whitburn, 
апа Harton collieries, as also at their quarries, staithes, and pumping 
stations. The power available is a three-phase supply of 2,600 volts, 
40 cycles, and all of the motors, of which 15 are already on order, are 
to be constructed for this high voltage. Eleven of the motors are to 
be used for driving haulage and winding engines through reduction 

ear, while the remainder are for driving pumps and air compressors, 

irect coupled. The haulage and winding motors four of which will 
have a normal output of 120 b. h. p. running at 400 r. p. m. and seven a 
normal output of 80 b.h.p. running at 480 revolutions, are to be pro- 
vided with three low massive pedestal bearings mounted on a conimon 
base-plate, the motor shaft being oxtended to receive the pinion wheel 
between two bearings. 


Dundee.—At a meeting of the Electricity Committee of the Dundee 
Town Council, Mr. Richardson, the electrical engineer, submitted a 
draft of tho accounts for the past year, which showed, in the opinion 
of the committee, that the department has had a very successful year, 
and expressed their appreciation of the management of the electrical 
undertaking. Mr. Richardson, in a report he submitted, detailed 
certain proposals as to the charges for current, as undernoted, which 
the committee approved of. The price for heating, cooking, radiators, 
ete., to be reduced fron: 2d. to 14. per unit, while the price for light- 
ing is to be on the following graduated system: for cach unit in the 
first 2,500 units per quarter, 34d. per unit; second 2.500, 3d.; third 
2,500, 2id.; fourth 2.500, 24d.; fifth 2,500, 2jd.; all units in excess 
of 12,500, 2d. per unit. A sub-committee has also been appointed to 
deal with special applications for power in bulk, and to discuss with 
Mr. Richardson as to the right price to be charged in each case. The 
above alterations are considered to be a great step in advance as 
regards municipal electrical undertakings, and a more business-like 
method of deciding the price to be charged each large consumer taking 
a bulk supply. 

, Carmarthen. —At а meeting of the Carmarthen Town Council it 
was resolved to enter into an agreement with Messrs. J. B. Saunders 
and Co. for the electric lighting of the district. The draft contract 
gubmitted provides that the contractors apply for a provisional order, 
and that the maximum price to be charged for electricity supplied for 
lighting purposes to be fixed by the provisional order at 5d. per Board 
of Trade unit. ‘‘ Lanterns” are to be provided, fixed with lamps, 
41 of which are to give 48 c.p. and the remainder to give 28 c.p. 
The wires for public and private lighting, and for the supply of 
energy, may be overhead or underground. The payment to is made 
8 Corporation to the contractors is to be at the rate of £3. 
12s. 


6d. per annum for each lantern kept alight till the morning, and | 


£2. 15s. 6d. per annum for each of the remaining lanterns. These rates 
are based on the assumption that the total number of lanterns is to be 
232. The agreement is to remain in force for a period of 14 years 
from the time of the completion of the installation, but any time after 
the expiration of the first seven years the Corporation may, if they so 
determine, require that the rate of payment to he made by them 
under this agreement shall be revised and a new rate fixed. At any 
time after the expiration of the period of 14 years the Corporation 
may, on giving six months’ previous notice to the contractors, purchase 
the undertakipy as a going concern. 


Hanley.—The electrical engineer's monthly report to the Town 
Council states that in March, 1907, 111,441 units wero sold, against 
83,022 in March, 1906, the total generated were respectively 137,874 
and 119,680 units, and maximum loads 885 kw. and 817 kw. The 
coal consumption per unit was 10°71lb., against 12 ölb. a year ago, 
and the works cost 898d. compared with 1:060d. per unit sold. The 
coal bonus payable to the stokers was 2s. 6d. per stoker for the month. 
The electrical engineer also reports that in the month of April, 1907, 
there had been connected five new lighting consumers, taking 
159 lamps; that extensions had been made on the premises of 
10 existing consumers, equivalent to 169 lamps; and that one new 
power and one new heating consumer had been coupled to the mains, 
the latter representing 210 lamps. The electrical engineer has been 
authorised to obtain one dozen twin 18 street fuse boxes at a eost not 
exceeding £2 each. A new Heathman extension ladder has been 
ordered for the electricity works. It is also proposed to provide 
means of testing tlie efficiency and full load sustained power of motors 
sold by the department at a cost not exceeding £25. The Council 
have agreed to apply the sum of £264, being balance of sanctions over 
expenditure upon strcet-lighting, to the cost of providing additional 
ure lamps and posts upon the Works Committee agreeing to the 
erection of 18 additional lamps and providing the balance of cost. 


Hull Telephones. —At a meeting of the Hull Telephone Committee 
on Tuesday it was reported that Mr. Bennett (cousulting engincer) 
and the telephone manager had formulated a scheme for giving 
more ЫШ intercommunication between the Corporation and 
the National Telephone Co.’s systems. The telephone manager 
reported that the proposals put forward by the National 
Telephone Co. -would necessitate the installation of a transfer 
„board, which would be equipped with clearing signals con- 
trolled by the respective subscribers’ telephones, and that this 
system would mean the passing of the calls to two operators, 
instead: of direct. He therefore recommended the advisubility of 


uniting the best points of each proposal, which would involve the. 


installation of-apparatus in the exchange апа slight additions to each 
instrument at a cost of between £950 to £1,000, and the writing off 
of apparatus recovered to the value of £256. To set against this 
expenditure, he pointed out that the operators would be able to attend 
to more calls. Thus, with the increase of the system, which on the 
present basis would 1cquire an additional three operators, no increase 
of stall would be necessary, but, on the contrary, the wages of three 
operators would be saved, A report was submitted estimating 


the income the Corporation would derive if they adopted the 


11086. Improvements in and  oonnected 


11163. Improvements in lightning arresters. 


11105. Improvements in electrical distribution. 


11166. Improvements in the method of generating 


11262. Improvements in electrical m 


11288. Improvements in or relating 


rates recently brought into force by the Post Office and the 
National Telephone Co. in towns where there is no competition. 
Based on the present rate of calling per subscriber, the annual 
amount to be paid for exchange rentals would be £18,500 but to 
that was to be added the amount that would be derived from extension 
instruments and extra apparatus, and also calls to Hessle, Beverley, 
Cottingham, etc. This would bring the total up to £19.700. The. 
income of the Corpor ition from their existing rates was £8,989. The 
difference between these two amounts represents part of the benefit 
Hull telephone users get from competition. A letter was read from 
the Postmaster-General with reference to the extension of the Hull 
area to include North and South Cave, which the Postmaster-General 
had consented to at the request of the National Telephone Co. under 
the conditions usually imposed in such cases. The committee decided 
to iuform the Postmaster-General that the Corporation could net see 
their way to vary the principle at present existing on their systetu 
under which no cliarge was made for junction calls. 


_ PROVISIONAL PATENTS, 1907. 


May 13. 


11079. Improvements in or connected with joints or contacts 


for electric conductors. Harold Skipwith and ':uy 
Marquis Newbery, Norfolk House, Norfolk-street, Strand, 
London. ; | 
with telephone 
receivers Herbert Watson Sullivan, 19, Great Win- 
chester-street, London. 


11099. Double-pole loose-handle magnetic blow-out circuit 


breaker. Frank Whipp, Old Market-chambers, Rochdale. 


11122. Improvements in accumulator plates. Joseph Theodor 


Szek. 53, Chancery-lane, London. 


11123. Improvements in electric conductors. Oliver Townsend 


Hungerford, London. 


specification. ) 


111, Hatton garden, (Complete 
William Gitlord 
and Emond Marion Dixon, Norfolk House, Norfolk-street, 
Strand, London. (Complete specitication. ) 

John Somer 
ville Highfield, 322, High Holborn, London. 

high- 
tension direct electric ourrents. John Somerville 
Highfield, 322, High Holborn, London. 


11177. Improved apparatus for holding and compressing 


objects during their exposure to Rontgen rays. 
Herbert John Haddan, 31, Bedford-street, Strand, London. 
(Polyphos Elektrizitiits G. m. b. H., Germany.) 


11178. Improved method of fastening metallie filaments in eleo 


tric glow lamps. Herbert John Haddan, 31, Bedford-strect, 
Strand, London. (Bergmann Elektricitits- Werke Aktien: 
Gesellschaft, Germany.) (Complete specification.) 


11183. Improvements relating to the speed control of bodies 


driven by alternating-current eleetric motors. Henry 
Alexander Mavor, W. B. Hird, aud Mavor and Coulson, 
Limited, 46, Lincoln's-inn-fields, London. 


Mav 14. 


11195. Improvements in and relating to holders for incan- 


deseent electric lamps. William 
Buchanan-street, Glasgow. 


Parry Jones, 96, 


11197. New and improved electrical contact maker for signal 


arms. Courtenay Harold Wish Edmonds, Thomas Eli 
Haywood, and McKenzie and Holland, Limited, Vulcan 
Ironworks, Worcester. 


11218. Trolley head. John Gibbons Ledwich, Rose Hill, Black- 


rock, co. Dublin. 
easuring instruments. 

Edwin F. Northrup, 55, Chancery-lane, London. (Date 
applied for under Patents Act, 1901, May 26, 1906, 
being date of application in United States.) (Complete 
specification.) 

11271. Improvements in and relating to Hertzian wave 
telegrapby. Alexander Muirhead, 323, High Holborn, 
London. 

to alternate - current 
motors. Valere Alfred Fynn, 70, Chancery-laue, London. 

11289. Improvements in and connected with the control of 
electrically-propelled vehicles and trains. Henry 

| Coghan O'Brien, 6, Lord.street, Liverpool. 

11297. Improvements in the recovery of gold from cyanide 
solutions. Sherard Osborn Cowper-Coles, 4, South-strect, 
Finsbury, London. | 

| May 15. 

11347. Improved telephonic dictating system and devices. 
William George Heys, 51, Deansgate-arcade, Manchester. 
(General Acoustic Company, United States.) (Complete 
Specification.) f : 

11352. Improvements in or connected with electrically 
operated or controlled whistles or sound. signalling 
apparatus. William’ Joseph Willett Bruce, 15, Water- 
street, Liverpool. О, | . 

11362. Improvements in magazine arc lamps: James Brock ie, 
60, Worship-street, London. | | 
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11353. Improvements in and relating to devices for deter- 
mining the resistance of liquids and electrolytes. 
William Pollard Digby and Charles William Vavasour 
Biggs, 82, Victoria-street, Westminster, London. 

11381, Improvemonts in messenger call installations. Siemens 
Bros. and Co., Limited, and George Sylvester Grimston. 
Birkbeck Bank-chambera, Southampton-buildings, London. 

11363. Improvements relating to prepayment electricity 
meters. Adrian Baumann, 18, Southampton-buildings, 
London. (Date applied for under Patents Act, 1901, 
May 16, 1906, being date of application in France.) (Com- 
plete specification.) 

11409. Electromagnetic ignition device for multiple-explosion 
engines. Albert Killing, 65, Chancery - lane, London. 
(Complete specification.) 


Mav 16. 

11425. Improvements іп and  oonneoted with electrical 
resistances. William Royston Laidlaw and William 
Cranswick Laidler, 5, John Dalton-street, Manchester. 

11450. Improvements connected with aro lamps. Thomas 
McLelland, jun., and Charles Kratt, 14, Valeview-terrace, 
Glasgow. 

11450. Improvements in electric switches. John Henry Tucker, 
trading as J. H. Tucker and Co., 128, Colmore- row, 
Birmingham, 

11466. Improvements in induction motors and in the method 
of starting, connecting up, and controlling the speed 
of combinations of such motors. Jens Lassen la Cour, 
34, Custle-strect, Liverpool. (Complete specification. ) 

11471. Improvements in the electro-deposition of metals. 
Sherard Osborn Cowper-Coles, 82, Victoria-street, West- 
minster, London. 

11476. Improvements in or relating to operating devices for 
electrical switches for use more particularly in con- 
nection with train - controlling systems. Siemens- 
Schuckertwerke G. m. b. H., 139, Queen Victoria-street, 
London. (Date applied for under Patents Act, 1901, 
June 16, 1906, being date of application in Germany.) 
(Complete specitication.) 

11470. Improvements in or relating to dynamo-electric gene- 
rators and motors. Charles Warre Kay, 139, Queen 
Victoria-street, London. 

11478. Improved process for the electrolytic oxidation of 
isoborneol to camphor. Oliver Imray, Birkbeck Bank. 
chambers, Southampton-buildings, London. (Society of 
Chemical Industry in Basle, Switzerland.) 

11520. Improvements in electric switches. John Henry Tucker, 
trading as J. H. Tucker and Co., 128, Colmore-row, 
Birmingham. 

May 17. 

11538. Improvements in holders for electric lamps and 
shades. James Arthur Gosling, 22, Southampton-butdings, 
London. (Complete specitication.) 

11541. Improvements in means for electrically operating 
apparatus. Henry Stafford Hatfield, 18, Palmeira- square, 
Hove, Sussex. 

11573. Improvements іп  electrically-operated gas- valves. 
Harry Hill and Albert Ernest Hacking, 11, Burlington- 
chambers, New. street, Birmingham. 

11581. Improvements in hydraulic lifts eleetrically operated. 
Edinond Meyer Tudor Boddam, 8, Estelle-road, London. 

11582. Improvements in apparatus for wireless telegraphy. 
John Ambrose Fleming, University College, Gower-street, 
London. 

11594. Improvements in and relating to electric motors 
specially adapted for rolling-mills. Allgemeine Elek- 
tricitats-Ges., 85, Cannon-street, London. (Date applied 
for under Patents Act, 1901, May 21, 1906, being date of 
application in Germany.) (Complete specification.) 

11598. Improvements in and relating to dynamo-electric 
machines. The British Thomson - Houston Company, 
Limited, 83, Cannon.street, London. (Allgemeine Elek. 
tricitats-Ges., Germany.) 

11604. Improvements in contact voltmeters. Henry Leitner, 
4, South-street, Fiusbury, London. 

11015. Improvements in or relating to the manufacture of 
carbon brushes for electrical machines. William 
Edward Lake, 7, Southampton-buildings, London. (La 
Société Anonyme Le Carbone, Franco.) 

11616. Improvements in or relating to electromagnetic 
registers. Isidor Fluegelman, 7, Southampton-buildings, 
London. (Complete specification.) 

11618. Improved electric heat-regulating apparatus. The 
Dental Manufacturing Company, Limited, and William 
Thomas Pearson, 522, High Holborn, London. 

21621. Improvements in means for operating alternating- 
current machines in parallel. Morgan Brooks and 
Milton Kent Akers, 6, Lord-street, Liverpool. (Date 
applied for under Patents Act, 1901, Jan. 18, 1907, 
being date of application in United States.) (Complete 
specification. ) 

11030. Improvements in and/or connected with telephones. 
Maurice Edmond Arnold Wallace and Shurmur Sibthorp, 
19, Farringdon-street, London. 


May 18. 

11647. Telephone register for trunk calls. Henry Walton 
Ludlow, 83, Rea-street, Birmingham. 

11670. Improvemonts in electric aro lamps. Henry Stafford 
Hatfield and Frank Michael Lewis, 18, Palmeira-square, 
Hove. 

11673. Improvements in commutators for electrical machines. 
Siegfried von Ammon, Westinghouse Building, Norfolk- 
street, Strand, London. 

11695. Improvements relating to radio-telegraphy. The 
Amalgamated Radio-Telegraph Company, Limited, 7, South- 
ampton - buildings, London. (Georg Seibt, Germany.) 
(Complete specification.) 

11701. Improvements in dynamo - electric machines. The 
Phenix Dynamo Manufacturing Company, Limited, and 
Robert Pohl, 322, High Holborn, London. 

11706. Reciprocating re-hour oontinuous-current eleo- 
tricity meter. Charles Joseph Tyler, 6, Wellclose- 
square, St. George's, London. (Complete specification.) 

11718. Improvements in or relating to surface-contact electric 
traction systems. Edward Albert Mitchell, 47, Lincoln’s- 
inn-fields, London. 


11710. Manufacture of a plastic mass com- 
Siemens und Halske Aktien.-Ges., Birkbeck 
Bank-chambers, Southampton-buildings, London. (Date 


applied for under Patents Act, 1901, May 19, 1906, 
being date of application in Germany.) (Complete speci- 
fication. ) 

11717. Improved manufacture of incandescence electric lamp 
filaments of tungsten or alloys thereof. Siemens and 
Halske Aktien.-Ges., Birkbeck Bank-chambers, South- 
ampton- buildings, London. (Date applied for under 
Patents Act, 1901, May 19, 1906, being date of appli- 
cation in Germany.) (Complete specification.) 

May 21. 

11754. Improvements in telephone transmitters. William 
George Heys, 51, Deansyate-arcade, Manchester. (General 
Acoustic Company, United States.) (Complete speci, 
fication.) 

11774. Improvements in oentral battery telephone exchange 
systems. John Alexander Homer, 1А, Lausanne- road, 
Peckham, London. 

11780. Improved electric cable. 
33, Cannon-street, London. 
Company, United States.) 

11780. Improvements in electrical devices and apparatus. 
Frank Brazil Cook, 18, Southampton-buildings, London. 

11794. Improvements in or relating to the control of electric 

. motors. Johan Gustav Viktor Lang, 7, Southampton- 
buildings, London. 

11808. Improvements in telephonic apparatus. Edwin Alfred 
Graham, 46, Lincoln's-inn-tfields, London. 

11814. Improvements in oonneotion with electric oircuit 
breakers. William Harding Scott, 47, Lincoln’s-inn- 
fields, London. 

11823. Improvements in devices for amplifying electrical 
currents Harold Williamson Lake, 7, Southampton- 
buildings, London. (John Stone Stone, United States.) 
(Complete specitication. ) 

11823. Improvements in transformers for use in making 
electrical measurements. Siemens Bros. and Co., 
Limited, Birkbeck Bank-chambers, Chancery-lane, London. 
(Siemens und Halske Act.-Ges., Germany.) (Complete speci- 


fication. ) 
May 22. 
11850. Rotary intermittent electric sign switch. Arthur 
Botting and William Henry Botting, 7, Chapel-road, 
Worthing, Sussex. 


William Evarts Richards, 
(The Electric Loop Cable 


11872. Improvements п or relating to dynamo-electric 
machines and motors. Siemens Bros. Dynamo Works 
Limited, and Max Kloss, 139, Queen Victoria-strect 


London. 

11873. Improved method of and means for altering thc 
working speed of polyphase motors. Siemens Bros. 
Dynamo Works, Limited, aud Herbert Bryan Poynder, 
159, Queen Victoria-street, London. (Complete speci. 
fication. ) 

11874. Improvements in or relating to combined electrical 
mechanical systems for the storage of power. 
Siemens. Bros. Dynamo Works, Limited, and Herbert 
Bryan  Poynder, 139, Queen  Victoria-street, London. 
(Complete specification.) 

11894. Improvements relating to electric incandesoent lampe. 
Charles Pauli, 20, High Holborn, London. (Complete 
specification.) 

11911. Improvements in electric aro lampe. Henry William 
Headland and Frederick Plutte, 77, Chancery-lane, 
London. 

11917. Improvements in electrodes for resistance 
Hermaun Róchling, Johannes Schoenawa, and Wilhelm 
Rodenhauser, 6, Lord - street, Liverpool. (Complete 
specification.) 

11926. Improvements in controller mechanism for eloo- 
trically-operated cranes, lifts, and the like. The 
British. Thomson-Houston Company, Limited, 85, Cannon- 
street. London. (Allgemeine E'ektricitáts-Ges , Germany.) 
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11940. Apparatus to measure the quantity of electricity 
passing through an X-ray tube. Alexander Howard 
Pirie, 185, Kentish Town-road, London. 

11959. Improved electrical fuse. Albert George Charters and 
John Griffith Jones, 37, Chancery-lane, London. 
(Complete specification.) 

11979. Supported carbon for electric aro lamps. Deutsche 
Beck-Bogenlampen G. m. b. Н. and Heinrich Beck, 
Thanet "House, Temple Bar, London. (Date applied for 
under Patents Act, 1901, Jan. 29, 1907, being date of 
application in Germany.) (Complete specification.) 

11084. Improvement in electrical motor starting and 
regulating switches. Thomas Lancelot Reed Cooper, 
20, St. Leonards-road, Ealing, Middlesex. 

19010. Improvements in automatic electric boosters. Robert 
Coryton Roberts and Philip Lyle Riviere, 4, South-street, 
Finsbury, London. 

19090. Improvements in and relating to apparatus for use 
in space telegraphy. The British Thomson Houston- 
Company, Limited, 83, Cannon-street, London. (General 
Electric Company, United States.) 

May 24. 

19043. Improvements in and relating to electro-signalling by 
means of clectric waves. Axel Orling, 22, South- 
ampton-buildings, London. 

12050. Improvements in or relating to dynamo - clectric 
machines and motors. Siemens Bros. Dynamo Works, 
Limited, and Max Kloss, 159, Queen Victoria-street, 
London. (Complete specification.) 

19053. Improvements in ventilating dynamo-electrio gene- 
rators, motors, and the like. Siemens-Schuckertwerke 
G. m. b. H., Queen Anne’s-chambers, Broadway, London. 
(Date applied for under Patents Act, 1901, May 31, 1906, 
being date of application in Germany.) (Complete speci- 
fication. ) 

12065. Improvements in holders for incandescent electric 
lamps. Matthew Favero, 40, Chancery-lane, London. 

12069. Improvements in and relating to mariners’ compasses. 
Johu Clark Dobbie, 62, St. Vincent-street, Glasgow. 

19099. Improvements in or relating to olectric motor 
equipments for marine propulsion. Henry Alexander 
Mavor and Mavor and Coulson, Limited, 46, Lincoln’s-inn- 
fields, London. 

19079. Eleetrically-hoated steam radiators. Robert Napier 
Cunningham and Auguste Brackensteck, 56, Ludgate-hill, 
London. 

12081. Improvements in electrically - propelled vehicles. 

Willis Nelson Stewart, 23, Southampton-buildings, London. 

19089. Imprevements in and relating to internal-combustion 
engines. The British Thomson - Houston Company, 
Limited, 83, Cannon-street, London. (General Electric 
Company, United States.) 

19090. Improvements relating to alternating-current commu- 

tating electric machines. Allgemeine Elektricitüts-Ges., 
83, Cannon.street, London. (Date applied for under 
Patents Act, 1901, May 25, 1906, being date of application 
in Germany.) (Complete apecification. ) 
May 25. 

19199. Improved supports for clectric incandescent lampe. 
Frederick Percy Driver, 55, Gondar-gardens, West Hamp- 
stead, London. 

12135. Improvements in magneto-electric ignition apparatus. 
Willy Roos, 65, Chancery-lane, London. (Complete speci- 
fication. ) 

19150. Improvements in electrio typewriters. Joseph Lemblé, 
4, South-street, Finsbury, London. (Date applied for 
under Patents Act, 1901, May 25, 1906, being date of 
application in Germany. (Complete specification. ) 

19152. Improvements in and relating to olectrical house 
terminal boards and out-outa. Sydney Heathcote 
Penning, 94, Griffin-road, Plumstead, London. _ 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on June 1j.) 


1906. 

6838. Dynamo-electric generators. Johnson. 

9112. Electric motor control systems. British Thonison-Houston 
Company. (General Electric Company.) 

Electric batteries. Buhot. (Date applied for under Inter- 
national Convention, May 23, 1905.) 

Electrical switches and fusible cut-outs. Oprendck 
and Pollak. 

Electric glow lamps. 
Akt.-Ges. (Auerges. ) 


116052. 


11667. 


12325. Justice. (Deutsche Gasglihlicht 


12497. British Thomson- 


Control of dynamo-electric machines. 
Houston Company. (General Electric Company.) 
12500. Electric tclegraph apparatus. Brown. 
12686. Electromagnetic friction-clutch reversing gear. Spence, 
14359. Electromagnets. British Thomson-Houston Company. 


(General Islectric Company.) 


14598. Electric measuring apparatus. Harris. 

14911. Joint boxes, fuse boxes, switch boxes, and the like for 
telegraphic and other electrical cables. Bould. 

Dynamo-electric generators. Ketchum. 

Electric transformers. British Thomson-Houston Com- 
pany. (General Electric Con:pany.) 


Telegraphy. Delany. 

Systems of electric distribution employing trans 
formers and controlling apparatus therefor. British 
Thomson-Houston Company. (General Electric Company.) 

Electrodes. Connor and Stubbs. 

Process for the soldering of incandescence filaments 
of eleetric incandeseence lamps to the conducting 
wires.  Kuzel (Date applied for under International 
Convention, Jan. 20, 1906.) 

Controller systems chiefly for ecleotrically-propelled 
trains or vehicles. Siemens Bros. Dynamo Works, 
Limited, Jenkin, and Lydall. 


16729. 
16895. 


17180. 
17561. 


22752. 
25994. 


26148. 


$8025. Locomotives. British Thomson - Houston Company. 
(General Electric Company.) 
1907. 


596. Electric furnaces. Cowper-Coles. 


7861. Jewelled bearings for electrioal and other instruments. 
Wennstrom. 


COMPANIES' STOCK AND SHARE LIST. 


Name. ра! Last price 
Commercial and Industrial. £ £ 
Alliance Electrica! Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 3-8 
Ord., 1 125,000 ͥ . 1. 4i 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 .. ii 
British Aluminium Co, Orvinary, 2,001-40,000............ 5 .. 521 
7 per cent. Cum. Pref., 1440000 ...............- 5 .. Sabi 
"A" 6 percent. Cum. Pref., 1-20.000 .......... 5 . Siti 
— 4 рег cent. Funding Certificates, 1-20,000 . "e 44, 
—— — 5 per cent. lst Mort. Deb. Stock, Red. .......... 100 .. 99-105 xd 
——— 54 per cent Loch Leven Deb (Reg.), Red. 1-5,000 200 ; &8-101 
British Insulated and Helsby Cables, Ord., 1-100,000...... — 647 
—— 6 per cent. Cum. Pref. 00, өе же өе AS QE .. ibi 
——— 44 per cent. Mortgage › Debentures c 100 . 102.105 
British Thomson. Houston Co., 44 per cent. 1st Mort. Deb. 
Stock, Red... 100 .. 9:6 
M n house | Bec. and Manut. 6 per "cent, Pret, 11 
——— per cent. Mortgage Debenture Stock .......... 100 .. 64608 
Brush Hlectrica] Engineering, DEAE Nos. 1-106,731 .. 2 .. 4-і 
Non. ‚ 9 per cent. Ргеї. .................... о.е 1-14 
—— 4 per cent. lat Debenture Stock ........-..+.. 100 .. 89-92 
per 5 2nd Debenture Stock 100 . 75-78 
Callende га Cable, Debent ure. 100 1052-1084 
MT CORSET SEHR ER ов ов EEEE ELSES EHD EE DELO оо „%% § e 104 114 
5 pe E PRM I e oso md we saceeees 5 . |.» 
Consolidated eotea Co., Ordinary, 1-110,000 .......... 1 . 516-716 
Отошроп and Coo 5 .. 24-2 
5 рег cent. ређепіцгев.......................... 100 . RO- 
Dick, Kerr, and Co., Ordinary, 1 20,000 .................. 1 .. 15/16-19/16 
6 per cent Cum. Pref., 1-306,000 ................ I 14-1: 
44 per cent. Debenture Stock, 33 100 .. 1024.05 
Edison and Swan United, ЧА" Shares, 1-99, 11 = 1- 
—— '* A" Shares, 01-017, 139 .......- 5 - 21-21 
5 per oent. Беһепфпгев.........................- 100 . 882 
4 per cent. Deb. Stock, Red. .................... 100 .. 8587 
Electric Construction, Nos. 1 to 112,100 `.. 3 2 — i76 
7 per cent. Cumulative Pref. .................... 2. 142 
4 per cent. Perp. lst Mort Deb. 107 .. 7983 
Electrolytic Albalt Co., Urdinary, 1-202,218................ 1 .. 11/32-13 32 
errant: Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 — 
Genera] Electric Compan (1900), 5 per cent. Cum. Pref... 10 — 84 эй 
4 per cent. lst Mort. Deb. Stockkd 100 .. 82 
W. T. Henley's Telegraph Works, Ordinary .............. 8 œ 112 17 
44 per cent. Preference... eue . » 5 — fi 1d 
—— 44 рег cent. Deben turen 100 .. 107 109 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 . 15 а 
4 per cent. Беһепїїгөй.......................—.- 1m .. 88 
National Electric Construction ton бо, 1- 170,000 ............ 1225 a , 3182 xd 
Parker, Thos., Limited, Ordinary ........................ lu 104 


Peebles ( Bruce) and Co., 6 per cent. Cum. Peto 2 N 000 5 аА. 
l'eiegraph Construction and Maintenance 


5 per cent. Bonds . РРА — о, у 
White, J. G., and Co., 6 per cent. Cum. Prel., 1.15, 000 10 .. 94-10 
Electric Lighting and Supply.— 
Adelaide Electric Supply Co., 6 p. c. Cum. Pref., 1-10,000 . ee 41-51 
dournemoutb and Poole, Ording 6. 10 . эз v 
44 per cent. Cum. Pref., 7,501-15,090 ...........- 10 a 94 10. 
6 per cent. Cum. Second P Pret, 90 11500 001-22, 500 10 — l); Oi 
44 per cent. Debenture Stock, Rede... 10 — 11.14 
Bromley (Kent) Electric Light and Power Со. .......... 5 44 
44 per cent. lst Debenture Stock, Red. . SQ. 100 — 970 
Brompton and Kensington, Ordinary .................... 9: „ 83 
per cent. Preference ............ .... ........ b = 9$ | 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-60, 000. 8 Ts bd, м1 
— Nos. 80, 001-100. 0 0 ů nm 4 — o 74d 
Cambridge Electric Supply Company, £10 Ord. ......... 8 — 124-14 
Canadian General Electric Co., Common Shares 800 . 128-132 
Central Electric Supply, 4 per ‘cent. Guar. Deb. Stock . . 100 — Wry 
теш сов West End, and City Electric Supply, Ord., A 
n PPPPPPP—————— oo an : i 
4) per cent. Cum. Pref., 1-80,000 ................ 5 — 44, 
— 4 per cent. Debenture Stock, Red rna 100 . 96 oY 
City Undertaking, "i 086 p.c. Cum. Pref., 140,000 6 . 314, 
ditto 3) 40,001-80,000......... E e 32 41 
Chelsea Electricity Suppl. 59959 = 5,-1 
4) percent. Debentures .......................› 100 — 120117 
Chicago Edison Co, lat Mt. 5 p. c. 50-yr. 010. Вав, Red., 
iT 200... ае лы беш On a sae ee ĩ LEA е ея "81000 - 98 161 
City of London, Ordiuar /g оен 10 9,-.01 
6 per cent. Cumulative Pref......... ........... 10 æ 111-14 
5 per cent. Uebeuture Stock .............. eere lu — 12712 
44 per cent. 2nd Deb. Sta. Prov. Certa. (all pd.) .. 100 87 0 
City of Wellington Klectric Light and Power Co, 5 per 
cent. Registered Ist Debs., Red., 1-1,630 ͥ — 12-9 
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Cordoba Light and Power Co., lat Mt Stl. Sper cent. Bds., 
/ Add t Ports de Bate 


County ot Durham Klectrical Puwer Distributiou Co., 


Ordinary, 10,001- O.Ooooõauũ 5 

5 per cout Preference, 150000 .................. б 

County ot London Riectric pref Pu Ordinary 10 
б рет cent. Cum. Prein. 10 

44 per cent. Debentures Prov, Certe. All pd. Rd. 100 

——— 44 per cent. 2nd Dehentures Prov. Certa. ........ 100 
Ed mundeon в Electricity Corporation, Ordinary, 1-50.000.. 5 
6 per cent, Cum. Prei 5 

ner cent First Mort. Deh 100 


Electrical Development Co of Ontario, 5 por cout. Ist 
Mort. 3`-year Goli Bonds, 0.751-15,75 , 
Electric It ^ Traction Co of Aust..6pc Cm Pf.130000 5 
5 percent Debenture Stock Red 100 
Electric Supply Co of Victoria, 5 per cent. Ist Mt. Deb. 


«а € à o 9 o» э е э ot о n 9 


/ ²˙Ü¹¹AA ³AAA ⁰ͤ: y s 
Folkeswue Kiecuric Supply. ога Nos. 1 -· 10. .... ... 
per cent. Deb. Stock. Red. ............ .. 100 
Hove Electric Lighting, Ord.. l- 000 у emcee 5 
Indian Electric Supply and Traction Co, 6 рег cent. Con- 
struction Deb, Ntock, Кей. .......................... 100 


Isle of Wight Elec. Lt. and Pwr. „% ро. Db. stm Bsd. .. 100 
we Power and Lighting, б per cent. Cum. 

Kensington & Knigh abridge Elec. Lt., Ord., 1-21,000 .... б 

Keusiugtou and btebridge and Notting Hill, 4 per 


cent. Debenture Stock Rede q 100 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 
Loudon Electric, Ordinary ............ T" 

e! ðVK анаан 5 
—— — 4 per cent. lst M Debenture Stock, Red.. . 100 


Matras Klecuic supply Corporation, 5 per cent. Construc- 


tiou Den stock, Red (Prov. Certa.), all ра ........ — 
Metropolitan Ordinary, 00, 001-500, Ooo 5 
44 per cent. Firat Mortgage Debenture Stock.... 100 

44 per cent. Cum. Pref. ............... РРР ‚_ 5 

per cent. Mortgage Debenture, Red........... 100 


У 
Mexican Electric Light Co., 5 percent. 1st Mort. Gold Bds., 


1935, С 1- 1,000 (8,00), D1- 3,000 (8500). М 1-4,400(31,000) — 
Mexicau Liebt and rower Co, Capitai Stock.............. 8100 
р, cent. lst Mort. Gold Bonds, Ked., 1-4,000 
(#500), 4,001-14 го ООО) ⁰D 8 — 
Midland £lectric Power Dis. 4 p.c. lat Mort. Deb. . — 
8 -Tyne Electric upply, Ordinary, 1-57, 009 ч 
—Á O., % % „%% % „ „% „%% „„ 6% ES E ee % „6% „ „% „„ 
do., 75, ‘C01. 87, 500 (issued at £2 prem., 16s. d) à 
—— 5 per cent. Pref., 57,00) 5 5 
——— do., e ,C01-87, 500 (issued at 10s. prem , 4s. ра!) 2 
Notting Hill Riecuric Lighung ͤ —. 10 
——— 4 per por First Mort. Debs. Мов. 1-500 (Reg.) . 
Oxford 1 Electric, Ordinary, 1-96 and 40-14,5310 ........... А 
4 per cent. Debenture Stock .................... 10n 
River Plate Electricity Co., Ord., 1-119,687 &£120,501-120,507. 1 
——— 6 рег cent. Non- Cum. Pret., 1- 100, 000 ............ 1 
4 per cent. Debenture Stock, o iss 100 
Rosario Klectric Co., 6 per cent Cum Pref., 1-20,00) ...... 5 
—— — 6 per cent. Cum. 24 Pret, l- 15,000 ЕНИР asin 4 


Royal Klecurical ес Куа tertie ot Montreal, 44 per cent. First 
Shares Mortgage Debentures ...................... 100 
Shawinigan Water 2 and Power Oc Со., 5 рс. c. Cons. ist Mt. Bds. 


Smithfield Markets Electric Su ply, Ord шоо EN =) 
4 cent, Debenture Stock. 100 

South London, Ordinary ............................... . 0 
South Metropolitan Electric Light and Power, Ord. ...... 1 
7 per cent, Cum. Pref. ............... аана TA 

an dd per ent, 1st Mort, Deb. Woo va us reali ae o's .... 100 

St. James's and Pall Mall, Ordinary, 101-20,0080 .......... 6 
——— 7 per cent. E 5 
—— per cent. Eod @eeneen inary. 8.30. 0ł ee 100 
Urban Electric Supply Co., Orainary, 8-30-00? ......... § 
eon per cent. неи Er ierends, 50,001 80,000 Н 
6 


—— 4, per cent. . Pret., 110,101-138, 251 е ap oo op 


Electric Tramways.— 


Anglo- Argentine, 54 per cent. Cum. Pref., о 5 
Permanent 6 per cent. Debenture Stock, 1888.... 100 
Auckland Elec. Trams., 5 ou Mor. Deb. Stk., "Red. .... 100 


Barcelona Tramways, Ord., 1-20,000 ............ „ 

S percent Cum. Bret. Bates, 11050007 жа-ай IU 

5 per cent. Deb., Red., 1-600 ........... ёго еа МОО 

—— 4, т cent, Red. Deb. Stock... k . 100 

Bath Elec. ways, Ld., Pref. Ord. 8bs., 75 001. 150,606., 1 
— $ cent. Cum. Pret. 8 Shares, 1 1-59,354 — 


per 
Birmingham and Midland Trams., 44 p c. lst Db. Stk., Red. 100 
Blackpool and Fleetwood Tramrosaa .................. 10 
Bumbay Elec. Supply & Trams. Co., 6 ор cent. Cum Pref. 8 
4) per ceut. Ded Stock, Red 100 


ee ое э е эе а 2 е э э ә е ө ье 


Brisbane Tramway Invest., Ord. 1-7D,00U а. . 5 

5 per cent. Cum. Prel., Nos. 1-75,000 ............ 5 

4 per cent. Deb. Stk., Red., Prov. Certa. all pd.. 100 

British Columbia Electric Railway Co., Ord. Def. ........ 189 

——— 5 per cent. Cum. Perpetual Pref. Stock.......... 100 

——— 44 per cent. lst Mt. Deba., Nos. 1-6,250, of £40each 40 

—— 4 per cent. Vancouver Power Deb... MT. 

British Electric Traction, Ord. 0002000000, 10 

6 рег cent. Cm. Pt., 50,001-60,000 ................ 10 

——— 5 per cent. Pe tual пама Stock . ....... . 100 

К тимен ы ои а Deb. 8toc eee „„ „„ „„ ов 6 
aenos Ayres an lgrano Trams ee ^c29e92€99206 % „% „% ов T) 
“А "б per cent. Cm. Рї., 1-40, 00 0 i.U· cece 


“В” 6 per cent. Cm. PL, 1-27,500 
——— per cent. Deb. Stock, Red. 
Prov. Cert., al! paid 
Buenos Ayres Electric 

Buenos Ayres Gd. Nat. Trams. Co 


оооооооооовоовзо оо 5 


100 
100 
оре Deb. Stk., Red. .... 100 
» 94 pet cent. "Pret. Deo, 


Bonds, Red, 1-1,500.................................. 100 
6 per cent. Deb. Bouds, Red., 1-2,275 ............ 100 
Buenos Ayres Lacroze Trams. Co., otg. 9 per cent, let Mort. 
Deb. stock, Bed, .................................... 
Calcutta 105.001.157 1-105,000 ............. —— teense Ө 
e 5 
е er cent. lst Deb. Stock, Red. ............... Б An 
Cape Electric Tramways, Nos. 1-480000 ͥ —— 1 
City of Birmingham Tramways, 5 per cent. Cum. ner gas 5 
4 per cent. 1st Mortgage Deb., 1-5000 (1917) .. ‚10 
City of Buenos Ayres I rams. Co. (1903), 1-248, O00 . ꝗ 
4 per cent. Deb. Stock, Red. F 100 


Colombo Electric Tramways and ова, 5 per cent. lst 
Mortgage Debenture Stock, Red. 


"600006009 06 9 олоо ов & GD 


4 


Amount 
paid. 


Last price 


ge 


176-10) 
94-97 


13/16-15/16 
81-94 


-l 
* 


„5 ио» 1516 


2 э 5 1/16 


AT 


the pegeescet гл 
Ch 
e 
=з 


Pacific and Buropean Tel., 4 p c. Guar. Debs., Red., 1-1,000 100 


Name. Amount Last price. 
P" у 

Oork Electric Tramway and Lighting Co., Ordinary ...... 10 „ 14-1 

„ „ „ 6% % % %n %% % „„ %% „ „ 66 6 06% %% „ „ “0 10 as 1^4 105 
т cent. Deben ture . . 1100 941 

Dublin | Dulce вос пера 1896), Ord., Noe. 1-60.000 ...... 10 — 134-45 

— ó per cent Pret; Ов. within 1. T OO... 75 ee 1514 
3. per cent. Mort. Deba., 1-5 000 Rel.. e. 34-96 

Hastings and Dist Elec. Tram. Co, 44 p.c. Deb Stk., Red. 100 ae 98-101 

Havana Electric Railway Consolidated | Tort 9 per cent, 

50-yeat Coupon Bonds of 1952, 1-6,957 ..... S seaiva ә» LI UU a 85 90 
Imperia! Tram ways, Ordinary. о взоосооооо ороовоовоовооооовоьњо е о all Фл 18-19 

б per cent. Cum. Pref. ""e9.97880580500€90000808080006€0€6€2028€99 ] ee 14-144 
ope 1 со Пер NON КОРС ў Lighting: 6 ЕРТ . 100 . 101K 

eo et Electric Tramways an ; per c. 

Cum. Pref. Nos. 30.001-60 000 6 „ „ E о 6 6 eee oe 11 

4 per cent. 1st Mt. Pb. Stock, Red. .............. 100 „ 687 

Kalgoorlie Electric Tramways, 1 250, 0000 1 .. 8/32->/32 

—— 5 per cent. “A” Deb. St K ... . 100 .. 91-95 
6 percent. В” Deo. Stocck nn 100 81-85 

Kidderminster a istrict Lighting and Traction. Pref... 6 ~ 8-8, 

Lancasnire О"! Tramways Limited, 5 per cent. Prior 

Lien Deb. ck, кей. оо: о „4 „4165 0 e „ „ „„ „„ ? eos 100 = 95-98 

£296 500 2ud Mort. Deh Stck . "ue. c — 
—— Е83 55) Deferred Neh Rtack (all fully paid) .. EE — 

Lisbon Electric Tramways Limited, Urd., Noe 1-593,188.. 1 ..1 516-1 7/16 

- o per cent. Cum. „ref., Nue. 1-425. 555 95 | 1 1/16-1 3/16 

—— per cent. Mort. Deb, 1-5,00) кей. ............ 100 .. 98-101 

London United Trys. (1901), 5 per cent. Cum. Pref......... 10 738i 

4 per cent. lst Mt. Db. Stock, Red. ......... es... 100 4 £5 83 

Madras Elec. Trama. (1904). 5 per cent. Deh, Stk , Rd. Pe 98-101 

Manila Elec. B R and Lgh!g. Corp, 5 о c. lst Lien and Cull. 

Tr. Siukg. Fund Go d houde of 1955 ked.. 1-4 635 . . 31,00) . 93-95 
Manx Rlec камау Co., 54 p c. Cum. rref, 321-21 ‚625 апа 

JJ)! БЕРЫШКЫЫК Dada 5 48-54 
44 per cent. let Must Dub, Stock, Hed. .......... 100 .. 97-100 

Metropolitan Elec. Trams., Defd., 1 0). 001-1,514 £016... 1 . 116516 

— $ cent. Cum. Pref., 500,00 000.000... ... s.s. 1 ao 27, 52 31 32 
44 per cent. Deb. Stock. Rad......... еа ааваас 100 ы 96 

Mexico Trams. Со., Gen. Cons 1st Mort yes 5 per cent. 

Bold Bounds .......................................... — 835; 854 p. o. 
Milwaukee Electric Kail and Lig 122 Oi 5 per cent. ел Cone. 

ü Mon oe 1926, CA: 500 and d Tue E 2 N ~ 105105 
ontreal Street Rail, 44 per cent. Ster * 

(192) Tr 100 .. 102104 
New General Traction, ‚ 6 per оеп. Cum. Pret., ; 1-10,000 and : T 
Oldham, Ashton, and Hyde Tramway, Ordinary .......... 10 .. 12 

——— 5 per cent. Cum. Pref. ERG. ET Ue EE e d 
Perth Elec. Tramways (W. 2. 5 per cent. 1 Mrt. Deb. Sk... 100 .. 102-106 
Potteries Elec:ric Traction, in 1-24 1.0000 1 ao E 

5 per cent. Cum. Pret., 300, 1-545,000. „ 6 0% % 6 „% „ „% 6% „„ 1 е 2 
44 per cent. Debenture Stack . . ... 400 2 9*4 99; xd 

Provincial (ramways Co., Ordinary. 1-24, О: EE E uk 10 .. t-54 

— 6 per cent Cum. Pr. f., 1-:0,000 .................. 10 104-114 
Rangoon Elec. Tramway and Supply Co., 6 p.c. Cum. Pref., 

%% Ras peu v 5 91-51 
44 per vent. 1st Mort. Deb. Stuck, Red. .......... 100 .. 100 
Sao Paulo 4ramway L'ght, and Power Оо................. 8100 125-1-8 
5 per cent. let Mort. Deb., Ked 1929, 1-11,000 . ROS : 95-97 p. o 

South Metropolitan Electric Tramways and Lighting бо, 

6 per cent. Com. Prol., 19,571-169,570, Prov. Uerta. . . 29 22-1 1/32 

4 per cent. Deb. stock, Red. 1990 ...............- 5% 82-85 

Sunderland District Klectric Tramways, 5 p.c. lst Mort. 

Debs, Red., 1-1,600 ................................. 00 .. 86-90 
Yorkshire (Weat Riding) Elec. Tiam Oo., Ord., 70,001-110,000 5 .. -1$ 
—— per cent. Cum. Pref., pides "m 5 s E 
—— 44 per cent. lst Deb. Stock, died ................ 100 

Electric Railways. 

Oentral London, Oradtnarr ng 1 69 71 
„o 2662 „66 „4 „ олоо оо оо OF оо ол ою ою OF GD 100 ёре 92-94 
— deferred. өе эе ье оо з ap æ 100 ons 50- ) 

— p. c Deb. stock (Peov. Script Certs, - fully paid) 100 — 103-106 
City and South L udon, Consolidated Ordinary сое 100 ... 40-42 

— — 4 per cent. Debenture Stuck e 6 6 % %%% % %% % „% „% %% „% % % % ое 100 102-105 

———- per cent, Pref. Stock !.. 100 — 117-181 

[1] 90 99 0097090900009 0000€06€0208€005€0 100 Ld 115-118 

LI 10 4. 5 d eeegcegeaeceneoeogceue ee 10 im 10.195 

ver pOO rerhea per cent, £ 97250909 59097099049€9025252560 Ld 
Ordinary, 1 50,000 ͤ ) „7 10 .. 

——— 4 per cent. Murigage Debentures, Red, 1-1 700 cos = eo 

Underground Electric Kaliways of London ‚5 рег oent. 

Profit-snaring Secured Notes 0008600808 0006608 оз оз ол — eee 74-71 

Telegraphs and Telephones.— 

Amazon Telegraph Co., 1-25.030 .......................... 10 2а 3-34 

5 per cont. Debs., Red., within 1-1,069 ............ 100 .. 88-91 

American Telephoue and Telegrepn Collat, Trust 4 por 

ceat. Boads, 1-23,000 aud 53 001 -78.0oyů 81.020 .. 92-91 
Aoglo-Americau Telegraph Co.. О diuary e 100 615-645 

——— 6 рег cent Preferred Gelee ßF555„ 100 .. 107.10 

— Deferred Ordinary СТЯ . 200 А 194-193 

Anglo- . Telephone Co., 5 per ceut. lat Mort Deb. 

Soe. are IEEE Sc з-де УРЕ 100 .. 99-101 
Chili Telephone Co., 1-44,00)... 5 vis 64-71 
Commercial Cable Co., Stor. 500-year 4 p.c. "Deb xt, Bed. 100 .. 921-944 
Cuba Submarine l'elegraph Cu, Urdinary, 1-16,020 ...... 10 2 

10 per cent. Preterence, F зз ис нз 10 . . 154-16 

Direct Spanish Teleg сарі Una, ну. e Р с Е 58-8 

10 per cent. Cum Preterence ..........— 5 81- 
1, per cent. Debs , 1-600..................... ....... eee 50 100-1 

Direct United States Cable Cu FC ao. 193-16 

Direct Weat India 72018 Co., 44 Der cent. Deos, Reg. 

withia 1. 1, 200 Red CBO 9580000290000 00000990^020069990900000 00 „ 0 100 T 100-102 
Eastern and south African, 4 per cent. Mort. Deba., within 

13, О, 19 9.. $0090»-800090co*v060 t6340s0s0009909»09000 Февооооаь . аве ове ese 38-101 

— 4 рег Cent. Keg. “Mort. ‘Debs. (Mauritius зарду), 

1-8, 000, 1313 e*s0e900900009009  c299990050990 „ „„ „ „ . 25 eco 93-100 
Eastern Kxteusiun, Australasia and China, 1-300, 0,000. 10 .. 134-144 

— 4 percent Mort Deb. Stock, Регр. .. . 100 1044-1064 

Eastern Telegraph Cu., Ordtuary Stock.. . . 100 126-141 
— оина 34 per cent. Preference Stock . %%% % % % 0 100 eee 89. 91 xd 

4 per cent, Mortgage Debenture Stock... esee, 100 . 1014-064 

Great Norunern Telegrapu Cu. (of Copeuhagen) . JO ... 31-356 

Halifax and Bermudas Cable Uu., 45 рег cont. Ist Mort. 

Debs., місоіп 1-1,200, Rd — . 4 sss sores 00 100-102 
Indo- surupean Telegrapu UO .... — PE Р 56-58 
Marconi's Wireless Leioyraph Co, 1. 256, Га изи ПЕТЕ ' 6-6 

/, асе Аан Өн geste ЛИР “I { 

Monte Уіа‹о Telephone Co., Ordinary, 1-72,680.................. l .. ` 1516. 116 

о per cent. Preference, 1-06:493. 0 РИЯ 1 1 

Oriental Telephone and Electric Сошрапу............... . 1 1 snet, 1 

—— 6 рег cent. Cum. Pell 1 
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Name, xo rd 


£ £ 
National Telephone, Preferred 100 108-110 Telephone Co. of Egypt, 4 tock, 
со со GED GED со GD (UD GD со GD осо аю OU 900 е cent. Deb. 8 Не 100 әзе 99-102 
— то Deferre-t stock . соогоо оо eee 60 0-8 9.50090 0000090009 9 ав 100 = 1044-1064 West African Telegra от ы 000000000000 0 % ооооов е 10 ese 10-104 
— — 6 per cent. Cum. First Pret.. эе 9.9 0 €.00.000809000060 6 0 aD 10 as 114-134 West Coast of America, 1-5,000 and 55 001-53. 008...... 000690 24 LI) 1 -] xd 
—— 6 por ceat, Uum Beoond Prei... . 10 U-12 ө p c. Debs, 1-1,500, Gua. by Western Telegraph... 100 ... 18 
— 5 рег ceat. Nun Oam. Tuird Prell. 838 = 5516-5 9/16 West India and Panama аара n . 10 9716-1 16 
— =- 3} рес соиб 20. Scock, Ke... . 100 w 954-974 ——— 6 per cent. Cum lsu Ргеїөгөпсө........................ 10 72-81 
— @ pet ceat Deb. Stock, Red. ee " 209000600996 ео 100. 103 — е 6 pet oent. Cum. 2na 5 0909000000090002000000000996 10 eve 6$- 4 
United B Vor Piate rele. о b, Jrdina 1-100, 0%... »99060900009 eevee § ese 63-74 5 рег oeut. Debs., Red. 0699090090009009090900000007 00 ee 10u-103 
5 per cent. Oum Pret, 3% Б" б. Western telegraph Co., 1-407, 95. 50 Nu „„ 10 .. 135194 
5 yer cent. Debenture Stack. ied... eeessescsssssesesses, 100 „ 109-114 =——— 4 per cent. Debenture ОСК, Rodl. e 100 102-105 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of 
Traffic Returnsfor Increase or K : 
— decrease single track ccounts for past year Cost 
Line, MH vp Tm per 
Ending| 1907, | 1906 | Week, Current 1907. | 1906. | Ending | Total Passengers | Car miles Pas- | Car Ele ot | mile. 
year. receipts| carried, run. s'nger € ‘rack. 
£ £ £ £ £ 
Aberdeen Corporation ..........|May M е м * " + 1,8 3. 253 25 May 31 64,071 | 15,530,351 | 1,579,725 
Ayr Corporation 9 i — 8 8 „ 15| 14,328 | 3,316,380 353,945 
Biker Street and WaterlooRy...| ,. 25| 2.58) | 1,585 | +1,197| + 9,45 | — - = = = ер 
Bitkenhe&dCorporation ........| » 26| 1,095 | 1,018, + 78) — 25) |2555 | 25'55| March 51 55,025 | 11,145,531 | 1,509,905 
Birmingham Corporation ......| » 18 5.181 — — — 5% | — „ 51| 17,155 | 4,709,798 266,525 
BüaoxbürnOorporation ........| » 22| 1,349 | 846 |+ 505| + 1.160 | 44 | 24 „ 25| 48,875 | 8,661,720 | 986,953 
BiackpoolCorporation..........| » 23| 1,757 516 | +1,241| + 35; | 174 | 174 е аа — = 
Slackpool-Fleetwood Trams.....| » 29| 1,433 399 1,0 + 1387 | 164| 164 | рес, 51 51,846 | 2,325,677 | 579,264 
Bolton Corporation ............| » 26| 2,995 | 1,972 | 41,021) + 1,128 | 42 2 | March 31| 95,766 | 20,205,196 | 2,161,150 
Bournemouth Corporatlon......| » 22| 2, 1,383 |+ 695]  .741 | 7-4] 41 ve 1 55.276 10.058.288 | 1121625 
Bradford Corporation ..........| » 25 5,454 | 4175 | #ФЬ@Г + 1,956 | 95 | 95 ; 1/230,085 | 47,108,000 | 5,053,392 
Brignton Corporation ..........| » 25 1,217 810 t. Wie ^c 9) " 4] 50,339 | 11,521,160 | .152,828 
Bristol Tramway Company......| » 23| 6,472 | 4,898 | +1573] — 514 | 14| Dec.31/259,799 | 45,312,372] 6,127,155 
Baroley ОогрогаМоп............| . 25| 1,59) 1,154 | + ass E 40.| 40 | March51| 57,992 | 11,092,704 | 1,197,772 
arton Corporation ............| o0 26 328 879 | p: 4 op. 93 84| 84 „ 1 17,950 5,878,269 | 454,082 
ardiff Corporation ............| — — = oon т. Stee 52°62 |t 52:46 „ 11/112,208 | 24,134,363 | ,770,049 
Carlisle Cramways Company .. „ 25] 1%) 175 | + .21| — 207) 85| 8:5) oe. 51 10,713| 2,935,002 | 359,756 
Central London Rallway .. „ 25| 5475 | 6,464 |= 931| -15715 | 6 6 , 511547,588 | 14,875,547 | 1,281,214 
ity and douthLondonRailway.| , 26| 5.057 | 2557 |+ 500 + 2,016 61 6% Р NC x — 
olchesterCorporation ........| » 8 195 15 | = ч 8 8 | March 31| 10,588 | 2,457,553 | 520,78 
Cork B. T. and L. Company . „ 23| 492) 55|—- I) — 1% | 15, | 154 тес, 51| 24,895 , 5,814 
Darwen Corporation .. „ 24] 305 2и |+ 6|- 8) 723| 7°25| March31| — ^ re аы — 
Dover n 5 2 280 23 1 57 - 66 4 i. 
коми sae] | m Ef ga al MD sni uS eame] mex 
"Раба C. T. ..................| 2 6,768 | 4,785 |+}, т 484 | 8; 51|261,489 | 50,050,949 | 7,077,37 £ 
Dundee City Tramways .......| » 22| 1,09 | 993 |+ lOl| + 10L| 22 | 22 | Ммау15 50,154 | 13,086,396 | 1,005,911 
Bast Ham Corporation.........| » 25 1,782] 821 |+ 21) + 10! | 14 | 14 | March31| 36,652 | 3,689,658 1203'816 
e eee, vo B TEASE | AED Ple m e „мино postal ste рт неде 
а. M Picca tilly, and ЖО „ 25| 4309| - = = E E: ips puras Passt Mese 
tax Corporation . ЧЕРРИ C — A „ 31174, 019 17,849,642 | 1,540,707 
Huddersfield Corporation ......| » 25| 1,879 | 1412 |+ 467 + 1,145 | 35 | 35 „ 51|69,938 | 12,838,150 1'666'26 
allCorporation ..............| e 25| 2576 | 2,098 |+ 478) + 1,381 | 96 | 26 , 31/112,651 | 27,102,921 69 
(отд Corporation —..| — = = = ы 104 | 104 ee | er a: . * . 
Ilkeston Corporation............| » 22] 185 niit 72) + _193 9 9 — = = — 
Kirkcaldy 7 rporatlon . — = = 74 74 May 15 11,586 | 3, 626,65 419,800 
Lancashire United Tramways ..| » 22| 1,427 855 Hi 4 t 383 38528 e 
Leeds Corporation .......... | n * pre 3885 + 57 * 98 | 894| 894 March 25 298,255 | 64,225,666 | 7,121,038 
Leicester Corporation ..........| v» i 42 42 Dec. 51| 26, 011 12,039,25 | 1, '229, 507 
Liverpool Corporation .. „ 18 | 10,897 | 10.472 | + 427 + 5.605 | 104. | 104 „ 31/547,625 [116,542,6 12,166,419 
LiverpoolOverhead Rallway....| » 25 1.754 | 1,410 |+ 314| + 085%) 665| 665| June 30 81,502 | 11,171,86 | 1,024,275 
London County Council ........ „ 18 | 31,765 | 26,243 4.50 425,992 | gg | gg — — я — 
Lowestoft Corporation = = = B 6 6 Sept. 50 14,511 3, 128,867 559,455 
Maidstone Corporation ........| — D =. А ^ 2 2 | March!1| 4,740 850,121 112,227 
M anchester Corporation ........ „ 25 | 17.869 | 12,892 4,977 415,553 | 149 | 149 „ 511651, j р 
Metropolitan District Rallway.. » 5, 8,052 | 8,373 | - 57 5,5 24 ! 24 — эы кае ну 
М sbeapalitan Railway .. „ 25 16.17 | 15635 | + 521 —23, 150 74 |+ 74 aa, os = кз 
N 40452 Corporation ............ „ 25 152 уу [Че ФА не. 1093 2i 21 E 6,159 1,932,647 206,558 
Ne@ astle-on-Tyne Cotporation.| » 25 4.225 | 573/ | t 3 +1152) 50 | 50 „ 31/197,849 | 45 069,95 | 4,326,152 
Newoort(“ эа.) Corporation .. | » 2 817 980 * WR + 9 | 15{ | 154 „ 31] 30,356 | 7,252 535 783,435 
Olinam Corporation ............ zy = | 5% 54 „ 25) 65,555 | 13,466,245 | 1,504,740 
Poetyno1th Creporation........| » 25 | 2370 | 1,573 | + 75 652 | 284 284 a AL 7 
Raa Hag Corporation............| 5 25 637 sut us t = 554 | 334 vs Ж RON 9 wm 
Rochdale Corporation n.s... — = um ee 2 |2129 2129]  ,, 51 14,881 | 2,837,110 | 386,547 
Ro5hsrham Corporation 2.2....| — - 94 | 94 „ 51| 25,569 | 5,251,472 | 693,054 
gutoe Doro reablom ............| ov 27| 6,251 | 4,299 | $1,992) + 2,921 | 708] тог „ 31/214,11 | 39,213,860 | 4,884,590 
ga tebotougu CeanwaysCo, =.) — = = 44 44 — — — — 
hesla Optboraton . . . „ 25 5,951 | 550 5 + 5,295 557 354| ,, 2520,58 | 65,952,285 | 6,049,899 
Saban боп Corporation ......| — к | 18 | 18 „ 51| 49,565 | 9,294,771 | 1,108,569 
Syathea4-on-Sea Ootporation....| „ 22 71 516 155 + 42 9 9 ey) эана = — 
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the comparative es of À to B must be found. Suppose 
A to be 200 yards long of ?'/,, gauge and B 200 yards of 
19/ s gauge. From any wire table we find that A has 
a sectional area of 37 x 005217 square inches and B 
19 х ·006648 square inches; therefore, the length of A 
having the same resistance as B will equal 
200 x 37 x 003217 _ 188-4 yards. 
19 x 006648 

But we have joined А and B with, say, one yard of /, which 
equals 39:2 yards of B, making a totai length of 200 + 188:4 
+ 59:2 = 427:6 yards. Now set D to 427:6 on the scale of 


the bridge, and adjust E until balance is obtained, when E 
will redd on the scale the distance of the fault from C. 


ЕМО oF MAIN | 
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It will be seen that the leads from the bridge to the cable 
are placed in the bridge arm, therefore they do not have 
to be taken into account when computing the total length 


Fic. 2». 


of cable loop. It is a good plan to reverse the ends of the 
loop and test again, when, if there is a difference, the mean 
of the two readings should be taken as correct. 


Dealing with the second part of the question, Murray's 
loop, as just described, will be the best. One of the 
shorted cables must be treated as earth, the other as the 
faulty cable, the third, and sound conductor of the three- 
core cable, completing the loop by being joined as in the 
earth test described. Proceed, as in the earth test, by 
obtaining the length of the loop in the same manner. It is 
as well in this case to check one reading by another, and 
take the mean as correct. —O. Н. BRICKWELL. 


Question No. 967.—In the Bernados system of electrical welding the 
negative main 05 from the generator to a carbon pencil, which 
is in turn held by & workman while the positive main is taken 
direct and is connected to the steel article that is going to be 
burnt off or welded. Why and what is the reason of putting 
the positive to earth? (Voltage of generator —85 volts.) 

Answer to No. 967 (awarded 7s. 6d.).—The principle of 
the Bernados system of electric welding does not necessitate 
that either main should be earthed It is, however, 
essential that the article to be welded should be made 
positive in polarity, and that the carbon pencil used in 


forming the arc should be of negative polarity. As the |. 


system operates on & low voltage, there is no necessity for 
elaborate precautions to be observed in the insulation of 
both mains. It is, therefore, simply а matter of convenience 
that the article to be welded is not insulated from earth, 
as, generally, the insulation of this would entail additional 
expenditure without securing any great advantage. This 
appears to be the only reason why precautions are not 
taken in insulating the positive main from earth. 

The necessity for making the article to be welded of 
positive polarity will be apparent when the phenomena of 
the ordinary continuous-current arc light are considered. 
It is well known that the greatest amount of light ina 
continuous-current arc is formed at the positive carbon, and 
is produced by the high temperature of the carbon tip or 
crater. Various experimenters (see “ The Electric Arc,” 
by Mrs. Ayrton, pp. 38, 65, 68) have found that the tem- 
perature of the crater of the positive carbon is about 
3,500deg. C. to 4,000deg. C. This temperature is practi- 
cally independent of the current, and remains constant for 
arcs of 10 amperes at 50 volts to 400 amperes at 80 volts. 
Experimente made with arcs of 1,000 amperes have shown 
a similar result. The temperature of the tip of the 
negative carbon has been found to be about 5,000deg. C. 
to 3,200deg. C. While the temperatures of the tipa of 
both carbons are not very different, there is, however, a 
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considerable difference in the area of the positive crater 
and the tip of the negative carbon, the former having a 
sonsidarabl greater area than the latter. The positive 
carbon is, therefore, the source of the greatest amount of 
heat. In welding with the aro it is, therefore, important 
that the article to be welded be made the positive pole.— 
E. T. L. 


Answer to No. 967 (awarded бз.).—1Ї& is a fairly well- 
known fact that in an electric arc the positive electrode is 
where the greatest heat is generate Thus, in the 
Bernados system of electrie welding the positive main is 
always joined to the steel casting to be welded or steel 
pue to be burnt, as by so s ке obtain the greatest 

eat when it is most required. ‚ in an electric аге it 
is well known that the positive electrode disintegrates twice 
as fast as the negative, and as this system is largely used 
in filling up irregularities in steel castings, in which it is 
necessary that the steel should not be too hard, the casting 
is made to form the positive electrode. By so doing we 
have the least possible amount of carbon in the arc com- 
bining with the steel melted to fill up the, irregularity in 
the casting, although as a matter of fact i$ is generally . 
found in practice that the steel in these welds is softer than 
that of the rest of the casting. These soft places can be 
seen in castings which have to be turned in a lathe after. 
they are finished.—T. G. B. 


Answer to No. 967 (awarded 5s.).—It is a moot point, 
indeed, whether F. B." is correct in giving us to under. 
stand in the above question that, in the particular process 
he has written about, the positive pole of the welding system 
is earthed. That such a state of affairs should actually 
exist appears to be altogether inexplicable. It is true that 
earthing of one pole might with advantage be adopted, 
but in such a case it is the negative pole which is earthed 
invariably. The main reason why the negative main or 

le (not the positive) should be earthed in such a case as 
is represented above is to secure protection for the work- 
man from any possible shocks resulting from accidental 
contact with any of the live connections, a condition by 
no means impossible, seeing that he holds the carbon 
pencil. If the positive main or pole were put to earth, as 
suggested in the question, then, should the workman care- 
lessly or inadvertently touch any live wire or connection 
on the negative side of the electric system, he would 
immediately experience a shock of about 85 volts (probably 
slightly less, as 85 volts is the vol of the generator). 
This is a contingency which is decidedly inimical to the 
successful manipulation of the process, and one, therefore, 
which would render the process a poor competitor to the 
Thomson, or incandescence, process.—TECHNE. | 
Question No. 968. — Discuss the chief points to be considered in the design 

of a traction motor of 50 h.p., suitable for operation both on a con- 
tinuous-current system at 500 volts (working at relatively slow 
speeds) and a single-phase system at thesame voltage, but oe 
at an average speed of 35 miles per hour. Compare the cost an 

efficiency of such a motor with an ordinary direct-current traction 
motor and а purely single-phase commutator motor. 

Answer to No. 968 (awarded 7s. 6d.).— The design 
of а traction motor to operate both on а continuous-current 
or single-phase alternating-current circuit presents no 
serious difficulties, providing the frequency of the alter-. 
nating-current circuit does not exceed 25 cycles. The 
majority of the motors designed to operate on a single- 
phase or continuous-current circuit are of the series com- 
pensated type. There are a few instances where com- 
pensated repulsion motors are running on continuous- 
current circuits, and to enable this to be carried out the 
exciting circuit is opened, and the main field and 
compensating winding are connected in series with the 
armature. 

The design of a continuous-current traction motor 
presents no serious difficulties, the chief problem being to 
obtain sparkless commutation at all loads, and whenever 
possible the reactance voltage is balanced by a voltage 
induced in the short-circuited coils by some external means. 
With the single-phase motor, however, we have not only to 
deal with a single reactance voltage, but with two or more 
distinct voltages which are of different phase and varyin 
magnitude; the motor must of necessity be. Gone Crue ted. 
with а laminated field system, and when running on an 


alternating-current circuit has many disadvantages, the 


M 


780 


шар being: (1) The power factor is a maximum at no | 


, and is unsatisfactory irrespective of the frequency, 
owing to the impedance of the stator field and armature 
эшш. the greater the value of the current the more it 
lags behind the supply pressure. (2) The torque is limited 
at constant line pressure for the same reason. (3) It is 
absolutely necessary to employ a low frequency of supply 
in order to keep down the impedance and use a reasonable 
number of turns in the stator field ; the motor is, therefore, 
heavier and more expensive the lower the frequency for a 
given output. (4) The motor must operate at low voltage 
to avoid commutation trouble, as, except for the drop in 
the stator, the commutator works at the line voltage, and 
even with а voltage of 200 the motor requires very careful 
designing if it is to operate sparklessly. The maximum 
voltage should be about 250. (5) The motor operating on 
an alternating-current circuit has a relatively low efficiency 
due to larger iron and copper losses than when operating 
on а continuous-current circuit. The ifon is traversed by 
the whole flux and the full frequency, and there are extra 
copper losses in the commutator connections, brushes, etc., 
and also in the conductors due to the low power factor at 
heavy currents. | 

With regard to the low power factor with the heavy 
lagging currents and the resultant armature reaction, the 
armature flux should be reduced to as low a value as 
possible; the flux and armature reaction decreasing with 
the frequency shows why a low frequency is necessary. 
There are many devices employed to diminish the reaction 
on the field system—for instance, the use of damping coils, 
saturation of the pole-shoes, and providing the poles 
parallel to the shaft with а number of slots—these devices 
were originally used in the Lamme and Finzi motors. 

With regard to the sparking, special attention must be 
given to the dimensions and quality of the brushes, but 
the obvious remedy is to provide resistance strips between 
the commutator segments and the armature conductors, or 
to employ two windings, each being alternately in circuit. 
The short-circuited coila passing under the brushes have very 
heavy currents induced in them, which causes bad sparking 
as well as tending to demagnetise the field system ; it is, 
therefore, nearly always necessary to employ one or the other 
of the above remedies, as well as a compensating winding. 
The air-gap should be a minimum, in order to obtain as high 
an efficiency as possible. The air-gap with these motors 
is somewhat smaller than with standard continuous-current 
motors of similar output, the tendency to sparking being 
compensated by a distributed auxiliary winding or other 
suitable arrangement. The field windings of the motor 
are arranged in series when operating with continuous 
current and in parallel with alternating current, in order 
to reduce the inductance of motor. А special design of 
regulating transformer is necessary for alternating-current 
working to reduce the line voltage at starting and to 
regulate the speed of the motor. The full-load efficiency 
of a 50-h.p. continuous-current traction motor at 500 volts, 
500 r.p.m., and of standard design, would be about 85 per 
cent. and weigh about 2, 650lb., while that of a motor of 
similar rating to operate on a continuous-current or alter- 
nating-current circuit would be 83 per cent. with continuous 
current and 79:5 per cent. with single-phase current, and 
weigh about 5,050lb. The above efficiencies and weights 
represent motors exclusive of the spur reduction gearing. 
The approximate extra weight of a traction motor designed 
to operate on a single-phase as well as a continuous-current 
circuit is about 10 to 15 per cent. above that of a standard 
continuous-current machine.—JUNO. 

Answer to No. 968 (awarded ós.).—Motors of the type 
mentioned by “Н. V. L.” are in common use on American 
electric railways, but are practically unknown in railway 
engineering in this country. We may, therefore, discuss 
the question of design from the standpoint of the latest 
American practice in their construction, mentioning the 
special means of ensuring satisfactory operation on both 
systems of supply, as adopted by several leading American 
firms. The pressure of both the direct and the alternating 
supply is to be 500 volts, which does not coincide with the 
usual American methods. It is much simpler to build 
alternating-current motors of the commutator type for low 
voltages than for high, the operation of such motors at 
pressures above 300 volts being very unsatisfactory due to 
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commutation troubles; hence, on account of the facility 
with which alternating current may Бе economically 
stepped down to any required voltage, the motors are 
usually wound for 250 volts. When it is desired to 
operate interchangeable motors on 500 volts direct current, 
the usual practice is to connect the motors permanently in 
series in pairs. 

The main features of design of the type of motor under 
discussion are similar to those of an ordinary direct-current 
traction motor. The usual practice for traction work is the 
employment of series-wound motors, as they are specially 
fitted for the requirements demanded by the exceptional 
conditions on account of their characteristics i e., strong 
starting effort and increased torque with decreased 
speed. The standard traction motor is of the four pole 
type, wave-wound armature (as this necessitates tbe 
use of two sets of brushes only instead of four), the 
motor being dustproof and of substantial construction. 
The traction motor for operation on direct or alternating 
supply is similar in construction to the direct-current type, 
having an armature and commutator of the same character, 
and there is but little variation in the general mechanical 
construction. The chief point of difference is in the design 
of the magnetic field, some special features being introduced 
to prevent sparking at the brushes. The whole magnetic 
field must be laminated in order to prevent eddy-current 
losses due to the alternating magnetic flux. The winding 
should consist of very few turns, so that the self-induction 
is reduced. Provision is usually made for neutralising the 
armature cross field by means of a short-cireuited winding, 
as the cross field corresponds to increased self-induction of 
the armature circuit and lowers the power factor of the 
motor. Further, the currents induced by the transformer 
action of the alternating field in the armature windings, 
when short-circuited by the brushes at the commutator, 
must be kept as low as possible. This may be accomplished 
by keeping the number of conductors per segment small, 
and by special devices, such as the employment of a duplex 
winding with alter nate commutator segments only con- 
nected to each winding, or by means of resistance inserted 
between the armature winding and the segment. These 
special features of construction, whilst raising the power 
factor of the motor operating on alternating current, tend to 
lower the efficiency of the motor on direct-current supply, 
and also considerably increase the first cost of the machine. 
The American General Electric Company build a so-called 
compensated motor of the type under consideration, the 
field winding being distributed in slots in a manner similar 
to the field winding of an induction motor instead of being 
wound on definite projecting poles ; the compensated wind: 
ing counteracts the effects of armature reaction and pre- 
vents sparking. In the American Westinghouse motor the 
field is wound on projecting pole-pieces, the armature and 
commutator being similar in construction to a direct- 
current motor in both instances. 

The comparison of costs and efficiencies as asked for by 
“Н. V. L." is attended with some difficulty, due to the 
absence of authoritative figures dealing with the question, 
but a fairly accurate conclusion as to the relative efficiencies 
and costs of the three types of motors may he arrived at. 
Probably the most efficient and the least costly machine is 
the ordinary direct-current motor, as it contains no special 
features with the exception of the substantial construction, 
which, of course, applies to all three motors alike, and is, 
therefore, negligible in the comparison. The first cost of 
the single-phase commutator motor and the interchangeable 
motor will be practically the same, since the special devices 
introduced are retained in both,-and their efticiencies will 
also be about the same when the latter type is operating 
from alternating current supply, although in both cases the 
efficiency will be considerably lower than that of the 
ordinary direct-current motor on account of the losses due 
to the self-induction resulting from the alternating nature 
of the magnetic flux. The interchangeable motor on 
direct-current operation may safely be regarded as the 
least efficient machine, as the &pecial construction necessary 
to ensure sparkless alternating-current operation tends to 
seriously incrcase the resistance and losses in the machinc.— 
E. F. R. 

[Other replies to Question No. 968 will be given in our 
next issue.—Ep. E. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


BY 


Under this heading we insert questions of a practical 
character relating to centralstation working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer fen shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten davs 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
aout one thousand words in length. Discursive answers аге 
apt to be discarded, owing to the space they would occupy. 


QUESTIONS. 


977. How are ашшы magnets made, 
steel '—A. J. S. 


What is the best method of leading in overhead wires to a 
power station '—C. В. C. 


and with what class of 


978. 


ANSWERS. 


Que stinn No, 968, — Discuss the chief points tobe considered in the design 
of a traction motor of 50 h.p., suitable for operation hoth on a con- 
tinuous-current system at 500 volts (working at relatively slow 
specds) and а single-phase system at the same voltage, but working 
at an average speed of 35 miles per hour. Compare the cost and 
efficiency of such a motor with an ordinary direct-current traction 
motor and a purely single-phase commutator motor. 


Best Answer to No. 965 (awarded 10s. ).—The essential 
difference between a series motor designed for alternating- 
current work and one intended for direct-current work 
only lies in the degree of saturation of the magnetic 
circuit. The magnetic circuit of an ordinary traction 
motor is highly saturated at its rated load, while that of a 
motor intended for operation on a single- phase line is 
worked at a low saturation. Due to this difference in the 
saturation of the magnetic circuit, the ratio 


Armature ampere-turns 
Field ampere-turns 


will be materially different in the two cases, the value for 
the ordinary traction motor being considerably less than 
unity, while for the single-phase motor the ratio has values 
between 3 and 5. This is due principally to power factor 
considerations, as in order to obtain a reasonably high 
power factor the magnetic reluctance of the circuit, and 
consequently the field turns, must be kept low. 

In order to obtain a high starting torque with this 
relatively weak main field, the strength of the armature 
(expressed in ampere- -turns) must be considerable. "These 
requirements are quite in opposition to those which must 
be satisfied in order to obtain good commutation, and, 
therefore, a compensating winding is required, the effect of 
which is to neutralise the flux due to the armature ampere- 
turns. This compensating winding may derive its excita- 
tion from the main armature current, or from the trans- 
former effect of the armature turns, where a short-circuited 
compensating winding is employed. 

In considering the design of the stator, it may be stated 
that most of the compensated series motors have regular 
polar projections, with pole-horns of a special shape carrying 
the main or exciting spools. The compensating winding, 
however, should be distributed so as to be equal but 
opposite in effect to the armature winding. The armature, 
of course, carries an ordinary direct-current winding, but 
is of a lower voltage than one intended for direct-current 
work only. The stator of a repulsion or a compensate: 
repulsion (Winter-Eichberg) motor is generally continuous, 
resembling the stator of an induction motor, and carries a 
distributed winding located in partly closed slots. 

The chief considerations in the design of single-phase 
serics motors are those of power factor ‘and commutation 
It has been previously mentioned that, in order to obtain a 
high power factor, the number of turns on the field must 
be small compared with the armature turus, and, as a 
second condition, the frequency of the speed of rotation 
must be high in comparison with the frequency of supply. 
The fulfilment of these conditions ensures that the watt- 
less component of the main current expended in excitation 
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is a minimum. The second condition calls for a low 
frequency of supply, and a working speed considerably 
above synchronism ie, a relatively ne number of poles. 
А simple approximate expression for the power factor of a 
series motor is given by Punga.* Thus: 


1 


cos ф = Ji y 


armature turns between brushes 


field turns per pole 
speed of rotation of armature (r.p.m.) 


— — — е 


synchronous speed (г.р. ш.) 
equation neglects the effect of ohmic drop, self-induction, 
and leakage, but is, neverthe'ess, only a small percentage 
in error. 

The conditions governing the commutation of single- 
phase series motors necessitate that a low armature voltage 
be employed. А series or wave winding on the armature 
may only be employed on motors below 100 nominal horse- 
power, and that must not have more than one turn per 
commutator segment. For the larger motors a multiple- 
circuit or parallel winding must be adopted, the turns per 
coil in this case being limited to unity. Motors intended 
for alternating and continuous current service should 
preferably have a wave winding on the armature. For a 
given motor the diameter of the armature and commutator 
are necessarily limited, and this at once limits the number 
of armature turns, and, therefore, the armature voltage, 
since with a motor of 50 b.p. it is impracticable to employ 
more than one turn per commutator segment, whereas an 
ordinary continuous-current traction motor of a similar size 
would be built with two turns per commutator segment. 
The armature voltage permissible in the alternating- 
current series motor is, therefore, about one-half of 
that for an ordinary continuous-current traction motor, 
and this conforms to the present practice of having to 
working single-phase motors two in series when running on 
a 500-volt direct-current circuit. Even when a voltage of 
200 is adopted for the single-phase series motor, satisfactory 
operation is only obtained by employing a compensating 
winding and high-resistance brushes covering а maximum 
of two segments, or, alternatively, having high-resistance 
leads in series with the commutator connections. The low 
voltage of the armature necessarily involves a heavy arma- 
ture current, resulting in a large commutator, and in order 
to keep the size of the commutator within limits it is 
necessary to employ as many scts of brushes as there are 
poles on the motor, even when a wave winding is adopted. 
These remarks refer principally to the single- phase series 
motor, but the compensated repulsion motor is not much 
better off in this respect, since these motors must be run 
two in series on а 500-volt direct-current circuit. 

Another important point in design is the speed at which 
the motor is to operate. With a single- phase series motor 
it has been shown that the average working speed should 
be above synchronism for the highest power factors, whereas 
with the repulsion and compensated repulsion motor the 
highest power factor occurs at synchronous speeds, and 
such a motor becomes bad at speeds above synchronism. 
The series motor will, therefore, require a greater number 
of poles than а repulsion motor for the same frequency. 
The number of poles on single-phase series motors for 
traction work, operating on a frequency of 25 ~, 18 usually 
six or eight, whereas four poles are adopted for all direct- 
current traction motors up to 200 h.p. 

We have in the above discussion bricfly considered the 
chief points in the design of single-phase traction motors, 
but such remarks must necessarily be incomplete without 
reference to the very valuable articles that have appeared 
in the Electrical Engineer dealing with this subject, a list of 
which is subjoined. In comparing the characteristics of the 
single-phase traction motor when operated from alternating 
and continuous current circuits, we may with advantage 
| consider the motors used on the Schenectady-Ballston 
Railw ay, N.Y. The equipment of this line has been pre- 


* Single-Phase Commutator Motors" by F. Punga, p. 95. A 
formula containing corrections for self-induction and dispersion is 


given on p. 98, 


where 4 = 


and b = This 
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viously described in this journal.* The motors adopted 
are of the single-phase compensated series type, with forced 
compensation—i.e., the 5 winding is in series 
with the armature, and receives the line current. Charac- 
teristic curves are shown in Figs. 1 and 2, the former indi- 
cating the performance of the motor on a single-phase 
circuit of 25 ~, and the latter the performance on a direct- 
current circuit. The rating of each motor, based upon the 
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AMPERES 
Fia. 1.—Characteristics of Single-Phase Compensated Series Traction M 
of 50 h.p., when operated with alternating current ~ 25 200 volta. 


standard basis for direct-current traction motors, is about 
50 h.p., and the voltage per motor is 200 volts for alternat- 
ing current and 250 volts for direct current. From the 
speed curves it will be observed that the speed of the 
motor is higher when running with alternating current (at 
25 ~) than with continuous current, thus conforming to 
the conditions of interurban traffic. 
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AMPERES 
Fic. 2.—Characteristics of Sipgle- Phase Оошреп 
when operated with direct current at 250 volte. 


sated Series Motor of Fig. 1, 


Characteristic curves for an ordinary continuous-current 
500-volt traction motor of the same rating are shown in 
Fig. 3. The characteristics of a purely single-phase series 
motor would be practically the same as those of Fig. 1, 
since adapting this type of motor for direct-current circuits 
does not involve any change in the design. A motor of the 
compensated repulsion (Winter-Eichberg) type would have 
a higher power factor than the motor under consideration, 


Кы о Engineer, Sept. 9, 1904, p. 381, and Jan. 20, 1905, 
р. 95. | 
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but the efficiency curve would not be materially different 
from Fig. 1. When a compensated repulsion motor is to be 
used on a direct-current circuit, an additional compensating 
winding is necessary to neutralise the effect of the short- 
circuited brushes, and this winding must be cut out of 
circuit when running with alternating current. 

When considering relative costs it should be noted that 
an ordinary continuous-current traction motor is always 
lighter, and, therefore, cheaper, than one of a similar 
rating intended for alternating-current work. In this con- 
nection Mr. F. W. Carter's paper on “ Technical Considera- 
tions in Electric Railway Engineering," read before the 
Institution of Electrical Engineers, Jan. 25, 1906, and the 
discussion thereon, may with advantage be studied. 

Note.—The following are the principal articles bearing 
on the single-phase commutator motor: The Single-Phase 
Commutator Motor,” by F. Creedy, Electrical Engineer, 
vol xxxv. (1905), pp. 589, 617, 633, 673, 843, 879, 917 ; 
“ТҺе Single-Phase (бошо Motor," Electrical Engineer, 
Sept. 9, 1904, p. 381, and Jan. 20, 1905, p. 95; “А New 
Traction Motor for Alternating and Continuous Current,” 
Electrical Engineer, Aug. 4, 1905, p. 156; “Single-Phase 
Railway Motors,” by Dr. F. Eichberg, Electrical Engineer, 
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AMPERES. 

Fie 3.— Characteristics of 50-h. p. Oontinuous-Current Traction Motor, 500 volte. 
Dec. 22, 1905, p. 872; “On Single-Phase Commutating 
Motors,” by K. Pichelmayer, Electrical Engineer, Jaly 29, 
1904, p. 157; “Single-Phase Commutstor Motors and 
their Regulation,” by Dr. F. Eichberg, Electrical Engineer, 
Feb. 26, March 11 and 18, 1904.—E. T. L. 


Answer to No. 968 (awarded 5s.). — An alternating- 
current motor is inferior to a constant-current motor in 
the following points, therefore these must be chiefly 
considered when designing a single-phase motor: in 
starting—that is to say, the turning moment of the alter- 
nating-current motor is less than that of the direct-current 
motor for a given effective motor current ; sparking at 
brushes ; continuous output for a given size of motor ; 
efficiency ; and power factor. In what follows a summary 
of these points is collated, as to discuss each in detail 
would take up far too much space, and also the design for 
the alternating-current working is discussed only, as this 
motor will be a series motor, and it is with the 5 
current working that most of the trouble occurs. First of 
all, the field magnets must be laminated throughout to 
prevent excessive eddy currents, and the motor is assumed 
a compensated one. 

Starting ( Torque ).—W hen the current is switched on, the 
current in the armature coil which is short-circuited by 
the brushes shifts the motor current out of phase with 
the excitation current, so that for a given torque the motor 


current must be considerably larger than it would be if 
the field and current had been in phase. The large 
currents under the brushes heat the commutator, causing 
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NOTES. 


Royal Institution.—A general monthly meeting of 
the members of the Royal Institution was held on Monday 
afternoon, the 3rd inst, Sir James Crichton-Browne, 
treasurer and vice-president, in the chair. Commander 
G. R. Bethell, late R.N., and Dr. Hans Goldschmidt were 
elected members. The chairman reported the decease of 
Sir Benjamin Baker, K.C.B., a manager, and a resolution 
of condolence with the relatives was passed. The special 
thanks of the members were returned to Mr. Oswald Lewis 
for his donation of five guineas to the fund for the pro- 
motion of experimental research at low temperatures. 

Cost of Power at а Small Common-Battery 
Exchange.—The National Telephone Journal, in its issue 
for the current month, gives the following interesting data, 
supplied to it by a local correspondent, on the cost of power 
at the Derby exchange, which was equipped with common- 
battery plant last year. From April 10, 1906, to April 10, 
1907, the exchange used 3,409 unite, supplied from the 
town mains at the power rate of 14d. per unit; total cost 
of current, £17. 15s. 11d. The lines connected at the 
beginning of the year were 783, and at the end 880—say 
а mean of 830—giving an average cost per line for power 
of b'1d. a year. Dealing with the cost of current per call, 
the correspondent says that in a week of November, 1906, 
there were 33,524 effective calls, and the current consumed 
was 65 units, at a cost of 6s. 9łd., equivalent to 412 calls 
for ld. or at the rate of 2:434. for 1,000 effective calls. 
These figures, of course, relate only to the cost of current 
for the running of power plant, and do not include the 
maintenance and fixed charges of the power plant. The 
inclusion of these would materially increase the figures for 
cost of current delivered at the switchboard circuits. 

Flexibles and Wiring.—The attention which is 
being given to the question of wiring houses and premises 
in order to secure immunity from the dangers of fire 
redounds greatly to the credit of electrical contractors, who 
are not slow to adopt methods for eliminating the risks 
which appear in electrical wiring. Quite recently Prof. A. 
Schwartz, in a paper before the Institution, discussed the 
question of flexibles, and the new wiring rules of the 
Institution, which made their appearance about the same 
time, afforded ample evidence of the desire to minimise the 
danger of fires from electrical causes. Happily, the fires 
caused by electricity are very few, and compare very 
favourably with those caused by gas. It is a matter for 
regret that the English fire offices do not classify in detail 
the fires which are caused by electricity, but it is generally 
asserted (and in support of this American and Continental 
records can be quoted) that flexibles are to а large extent 
concerned in such fires. Fire office inspectors also incline 
largely toward that view, and the recently-formed Electrical 
Surveyors' Society, which consists of surveyors attached to 
the various fire insurance companies, at their third annual 
meeting, held on May 27, discussed the question of flexibles 
for some considerable time, and finally agreed “that the 
use of flexible cord in places where hard wiring in conduit 
or wood casing could be used should be very strongly dis- 
couraged." "There may, perhaps, be some contractors who 
still pin their faith to the use of flexible cord, but in view 
of the danger from short-circuite and burning of the insula- 
tion, it is not surprising that the greater safety of conduit 
wiring should receive vindication. 

Rio Janeiro.—Elsewhere in this issue there appears 
the first annual report of the Rio de Janeiro Tramway, 
Light, and Power Company, from which it will be seen 
that the preliminary work is now well in hand. It is now 
found that the reservoir formed by the dam which the com- 


pany is building at Rio das Lages will have а much larger 
capacity than was anticipated, and, consequently, a much 
greater power capacity can be developed. The company 
have acquired the right, if and when they desire, to tap 
the neighbouring watershed of the Rio Pirahy, which will 
ensure sufficient water to develop a total of 120,000 h.p. at 
Rio das Lages. A preliminary hydro-electric plant is now 
in operation in the latter city. This plant has a capacity 
of 3,400 h. p., and will be utilised for furnishing all the 
lighting and power required for the construction work at 
Rio das Lages, as well as for supplying light and power in 
Rio de Janeiro over the permanent transmission lines 
which are already completed. Meanwhile the main 
installation at Rio das Lages is being rapidly con- 
structed. This structure will impound sufficient water 
to guarantee under the present development a maximum 
load of at least 50,000 h.p. It is expected that the first 
generator will be at work during the summer, and all six 
before the end of the year. The report directs attention 
to the scope for electrical enterprises in the city of Rio 
Janeiro, as, indeed, it does to the whole of the Brazilian 
Republic. The Rio de Janeiro Tramway, Light, and 
Power Company have been fortunate in securing а number 
of important concessions, as well as the controlling interest 
in & number of other concessions equally as important, 
and there seems to be no reason why, with skilful manage- 
ment, the company should not successfully develop the 
various concessions which have been acquired by it. 


Telephone Lines.—The discussion on Messrs. B. S. 
Cohen and G. M. Shepherd's paper on Telephone Trans- 
mission Measurements," to which reference was made in 
these columns last week, centred chiefly upon the scientific 
side, most of the speakers dwelling on the various theo- 
retical methods of measurement and measuring the 
apparatus described in the paper, as well as on the different 
effects of consonant and vowel sounds. But at least one of 
the speakers deviated somewhat from the purely scientific 
lines upon which the debate was introduced, and discussed 
the commercial and engineering bearings of the investiga- 
tions. Mr. H. Laws Webb thought that somehow the 
large expenditure in line construction escaped attention. 
Very high standards of telephonic transmission had been 
established at first, and these involved very expensive line 
plant. Mr. Webb also gave the interesting information 
that the London to Glasgow line contained 300 tons of 
copper, and he thought a speaker on the line did not realise 
that he had the exclusive use of that quantity during the 
time he was connected, nor that the value of the line was 
about £30,000. He was of the opinion that the investiga- 
tions made by the authors of the paper proved that the 
high standards originally fixed were not necessary, neither 
was it necessary to reproduce every vibration of speech 
wave, for the waves could be flattened out and suppressed 
and distorted in other ways and still give good commercial 
speech. Mr. Laws Webb laid particular emphasis upon 
the unnecessarily high line cost, which represents by far 
the greater proportion of the whole capital cost of a 
telephone system—sometimes as high as 75 per cent. of 
the total capital cost. Considering that in this country 
about £13,000,000 is invested in line plant by the National 
Telephone Company and the Post Office, the great import- 
ance of endeavouring to improve telephony so that less 
copper may be required is quite evident, and the investiga- 
tions conducted by Messrs. Cohen and Shepherd also show 
that the commercial and the engineering bearings of tele- 
phone measurements justify further adequate attention 
being given to the necessary experiments. 


Electricity in Paper-Mills.— We have already on 
several occasions drawn attention to the possible openings 
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for the introduction of electrical plant into Japan. The 
prospects for the utilisation of electricity on a large scale 
are rendered more favourable by the exceptionally large 
supplies of water power available in that country. More- 
over, apart from lighting or traction schemes, the existing 
industries in Japan are being developed and new industries 
are being undertaken by this enterprising nation, One of 
the industries which is making headway is that of paper- 
making, and a consular report on Japanese paper-mills 
which we have seen indicates considerable signs of activity, 
in which electricity is beginning to play an important part. 
Two million seven hundred and fifty-six thousand pounds 
capital is invested in paper-mills in the country, and in one 
place—Oji, where the motive power is divided between 
steam and electricity — 2615 000 is invested. Our consul 
points out that the majority of Japanese mills use 
steam for their motive power, one or two use water. 
But it is evident that where water is available, elec- 
tricity is likely before long to take the place of the 
mechanical means hitherto employed. Аз an instance 
it may be mentioned that the new factory of the Oji 
mil, in Hokkaido, is to be worked by electricity. А 
power station is being established on the bank of the 
River Chitose, which forms the outlet of the Lake Ishikari. 
The factory itself will be established at Tomakomai, on the 
railway from Muroran. Various projects are under discussion 
to convert the force of the hiver Hayakawa and the River 
Shibakawa, two tributaries of the River Fuji, into elec- 
tricity. The latter is the river already made use of by the 
Yokkaichi mill. One disquieting feature, however, is the 
report that nearly all the machinery now used in the paper 
mills in Japan is of American make. The reason given 
for this preference shown to American machinery is that 
it is more up-to-date and cheaper than that of other countries. 
The Oji paper-mill has been the first to set up a turbine 
plant. The formation of new companies, and the extension 
of old, has led to considerable orders for machinery in the 
last few months. 


Cable Company Earnings.—Many of the leading 
cable companies have now published their reports for the 
past year's working, and it is of interest, in view of the 
fact that serious apprehensions are entertained by many 
that the advent of wireless telegraphy will make heavy 
inroads in the traffic receipts of the old undertakings, to 
judge from the latest returns whether there is any real 
ground for holding alarmist views. The Financial Times 
has tabulated the results obtained by the leading cable 
companies during the past year, and the facts garnered by 
our contemporary are a striking tribute to the progressive 
nature of the cable companies’ earnings and excellent proof 
of the stability of the industry. Most of the companies 
show very substantial gains, though in the bulk the earn- 
ings exhibit a falling off of about £73,000, or a trifle under 
2 per cent. This, however, is accounted for by the decline 
in the takings of the Eastern Extension and Great Northern 
lines, which dropped about 13 per cent. The earnings of 
these companies in 1905-6, of course, benefited by the war 
in the Far East, and this year's comparison is consequently 
with abnormal traffic, and the decline shown does not 
necessarily indicate any diminution in regular business. 
The growth of ordinary transactions generally is proved 
by the fact that the improvement in the takings of the 
other lines has reduced the Great Northern and Eastern 
Extension falling off of 13 per cent. to the almost nominal 
figure of 2 per cent. for the whole of the group. Dividends 
too, have, in the case of some companies, shown an advance. 
Another table which the Financial Times gives demonstrates 
still better the soundness of the financial position generally 
by the sums spent on cable maintenance and additions to 
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reserves. The expenditure of 12 companies on cables 
last year was £648,100, as against £659,200 in 1905-6, 
making over 1} millions in the 24 months. The state of 
the reserves is a good insurance against any abnormal 
demands for cable renewals, for it is the usual policy of 
the companies to meet the cost of new lines out of 
these funds. The total additions in 1906 7 were £796,900, 
and in the preceding period £951,700, or over 13 millions 
in the two years. The total of the combined reserves is 
now more than £9,000,000, no less than five of the com- 
panies having funds amounting to over a million each. 
The reserves of the Great Northern amount to £2,423,800, 
or nearly £1,000,000 more than the share capital. 


Halifax Tramways.—The Corporation have been 
singularly unfortunate in the working of their tramways 
undertaking during the past year, which shows a deficit of 
£1,687. This, of course, is largely due to the unusually 
heavy sums that had to be paid away in compensation for 
the North Bridge tramway accident, but for which, it is 
believed, a profit would have been available. But this 
explanation has very little bearing upon the fact that, 
whilst there was a reduction in income from £80,925 to 
£77,995, the expenditure went up from £77,724 to 
£79,683. The cost of electric power is a source of trouble 
to the tramway authorities. The present charges are 1:54. 
per unit, as against Leeds '76d., Bradford 14d., Hudders- 
field *68d., and Leicester 60d. Mr. F. Spencer (the tram- 
way manager) believes that if his committee could purchase 
eurrent on more advantageous terms, the tramway under- 
taking would show a handsome profit. The committee are 
endeavouring to find а way of reducing the loss at present 
incurred in the tramways department, and Mr. Spencer 
has presented a report in which he outlines various recom- 
mendations for a reorganisation of the service. At the 
conclusion of his report he alludes to a new slipper brake 
designed by the rolling-stock superintendent. The slipper 
brakes that were designed for the Halifax type of car 
trucks have used a steel shaft, which is parallel with the 
car axle, and supported by bearings fixed to the truck 
sides. This shaft has levers attached to it which press 
the blocks on the rails. With any brake of this kind the 
downward pressure the brake is capable of transmitting 
must be taken by the steel shaft. Owing to the shaft 
being fixed to the truck in the centre, this causes a certain 
amount of elasticity which is very detrimental to the 
efficiency of the brake. With the new brake the shaft 
across the truck is dispensed with, and the downward 
pressure is taken by four bearings fixed on the truck side 
close to the axle box. Mr. Spencer reports that this does 
away with the elasticity, and the efficiency is increased 
50 per cent. It will also be possible, he adds, to issue 
regulations with regard to the use of this brake which are 
not possible with the brakes at present in use, and thus 
make the serious results of thoughtlessness less liable to 
happen, because blocks can be attached which it will be 
impossible to wear away in a day or a week, consequently 
the judgment of the motorman will not be depended upon 
to ascertain when the blocks are done. Besides obtaining 
the advantage of increased safety, he computates there 
will be a saving of £200 per annum in labour and material 
in connection with this brake. 


Electricity in German Mines.—There has just been 
issued the report of Mr. Consul-General Schwabach on the 
trade of Germany for the year 1906. This interesting 
document gives with great clearness an account of the 
commercial and industrial activity that prevails in the 
Fatherland, and it stamps Mr. Schwabach as a competent 
and intelligent observer who clearly understands, and 
knows how to record, the industrial and economic con- 
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ditions of the country in which he is our representative. 
We may pass from his glowing account of the economic 
development of the German nation, which leaves upon the 
mind the impression that the year 1906 showed German 
industrial prosperity at the zenith of a distinetly high tide, 
and come to some of the many points in the volume of 
interest to all connected with the electrical industry. One 
of the most salient features is the enterprise of the German 
mines in replacing steam by electric power. Mr. Schwabach 
reports that: The great economy of expense and labour 
obtained by electric transmission of power has opened up 
ever-increasing fields of operation in the mining and iron 
industry. Last year, for example, an electrically-driven 
reversible rolling mill was constructed which enabled the 
production of energy in the workshops to be completely 
centralised, and increased the output of the electric rolling 
mills by fully 10 per cent." This success is noteworthy, 
as reversible rolling mills were hithertofore driven exclu- 
sively by steam-engines. Another interesting accomplish- 
ment of the German electrical industry which is mentioned 
is the construction of a continuous-current electromotor for 
driving a converter blast, which was finished in 1906. The 
electromotor has a capacity of 2,000 h.p., and at a working 
E. M. F. of 500 volts the motor can be regulated to run at 
between 80 r.pm., 40 r.p.m., and 22 r.p.m. The Rhenish. 
Westphalian Electric Works, which supply the Rhenish- 
Westphalian industries with electric power by means of an 
extensive network of cables, have made arrangements for a 
considerable increase of capital. The fresh capital thus 
acquired is to be used to extend the scope of the works by 
buying existing electric works and electric street railways. 
A number of works were also established last year with the 
object of supplying the West German industrial districts 
with electricity. The consul states that the expansion of 
the cable systems by these undertakings is of special import- 
ance for the coal industry, inasmuch as this expansion 
renders it possible to drive ventilators in far distant air 
shafts taking power from the electric power stations, 
by which means, too, the safety of the mines is better 
assured." 


German Electrical Expansion. — Besides the 
mining industry, which, as Mr. Consul Schwabach points 
out in his report, has been one of the chief customers of 
the electric works, the State railways have also placed large 
orders with the electric companies. Some indication of 
the enterprise which is now being shown in railway 
electrification in Germany may be gathered from the 
following passages appearing in the report. It is stated, 
for instance, that the favourable results obtained by the 
introduction of the electric railway operation of the several 
primary railways encouraged the most extensive application 
of electricity as motive power for railroad traction, and it 
is intended, more particularly, to cope with the enormous 
suburban traffic of the larger cities by means of electric 
trains. This branch of the industry, reports Mr. 
Schwabach, received profitable orders from home and 
abroad. For example, the Allgemeine Elektrizitäts- 
Gesellschaft was, as our readers well know, entrusted by 
the London, Brighton, and South Coast Railway Company 
with the electrical equipment of their line between Victoria 
Station and London Bridge, and the same German company 
together with another large Berlin electric company also 
received the order to construct the permanent way for 
the Hamburg Metropolitan Elevated and Underground 
Railway, a project estimated to cost upwards of £2,000,000. 
In trans-oceanic countries, too, the (German electrical 
industry made further progress. This is shown, for 
example, by the fact that the German Trans- Oceanic 
Electric Company (Deutsch Uberseeische Elektrizitäts- 
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Gesellschaft) doubled its capital and with а working 
capital of £3,600,000 is now chiefly employed in the 
construction and working of the electric railways and 
central electric light works abroad, particularly in South 
America, In South Africa, British and German companies 
are united in the task of providing the entire Rand district 
with electric power. А transaction of great importance 
which will doubtless serve to strengthen the influence of 
German electric works abroad is the transference of 95 per 
cent. of the capital of the Swiss engineering firm of Escher, 
Wyss, and Co. to the Felten and Guilleaume-Lahmeyer 
Works. Having thereby become practically the sole owners 
of the Swiss concern—whose speciality is the construction 
of steam-turbines—the (rerman electric works at the same 
time obtain admission to the Syndikat für Dampfturbinen 
(system Zoelly), to which also belong the Siemens- 
Schuckertwerke, Norddeutsche Armaturenfabrik, Bremen 
Friedrich Krupp, Essen, and the Vereinigte Maschinenbau- 
Aktiengesellschaft of Nuremburg-Augsburg. 


Electrical and  Telephonic Enterprise іп 
Germany.—The amalgamation of the two firms as 
mentioned in the foregoing note will be of considerable 
advantage to the Felten and Guilleaume-Lahmeyer Works, 
inasmuch as the latter will now be able to offer serious 
competition as contractors for complete hydro-electrical 
plants. But one of the features of the report is the 
great progress made by the German electrical industry 
since the depression at the beginning of the century. 
This is particularly demonstrated by the leading company, 
which mainly determines the position of the entire 
German electrical industry—viz., the Allgemeine Elek- 
trizitäts-Gesellschaft, of Berlin. Some idea of the 
progress made by the German electrical industry may be 
obtained from a table which is given in the report. At 
June 30, 1902, the share capital amounted to £3,000,000, 
while at June 30, 1906, it had risen to £5,000,000. 
During the same period the reserves had increased from 
£1,500,000 to £2,239,980, and the dividend paid on 
share capital, which in the years 1902 and 1903 was 
8 per cent., rose 1 per cent. during each of the succeed- 
ing years till the last recorded year (1906), when it 
stood at 11 per cent. Parallel with the rise in the 
capital of the company was the increase in the number 
of employés, which amounted in 1902 to 14,897 persons ; 
1903, 18,278 persons; 1904, 27,487 persons ; 1905, 50,566 
persons; 1906, 33,906 persons. The sudden rise in the 
number of employés in the year 1904 was due to the 
taking over of the staff of a concern incorporated with 
the company. Germany has also made considerable 
progress in the organisation and extension of her tele- 
phone system, and in the last five years has greatly 
improved her position in comparison with the results 
attained by all other European countries. At March 31, 
1906, 4,062 towns were connected with local telephone 
exchanges in the Imperial telegraph area, an increase of 
88'5 per cent. compared with 1901. Public call offices 
numbered 21,987, as against 12,951 in 1901. The number 
of telephone stations in 1901 was 247,676, and in 1906 
510,831, an increase of 106'2 per cent., while the increase 
in the number of telephone instruments (250,778 in 1901 
to 537,198 in 1906) was no less than 114:2 percent. These 
figures clearly show the extraordinary development of 
Germany’s telephonic communication. Year by year new 
connections have been made in town and country alike, and 
at the end of March, 1906, the rural population had more 
than 8,700 public telephone exchanges at their disposal, 
while Berlin had 77,000, and Hamburg 32,000. As a con- 
sequence, the number of telephonic conversations increased 
considerably, and in 1906 for the first time exceeded one 
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milliard. The international telephonic relations were also 
much expanded, all the neighbouring countries, with the 
exception of Russia, being in direct telephonic communica- 
tion with Germany. 


Track Brakes.—The recent tramway accidents have 
attracted public attention to the question of tramway 
brakes, and electrical engineers have been endeavouring to 
provide some simple means for remedying the defect. 
Several inventions have made their appearance, some of 
which have been put to test by the committees of the 
Municipal Tramways Association and the Light Railways 
Association, who are making investigations into the 
question of improved brakes. Last week the committee 
of the Municipal Tramways Association tested a new form 
of magnetic track brake which has been patented by Mr. 
J. F. Simpson, the Preston tramways manager. Only 
meagre details of Mr. Simpson’s invention have appeared 
in the daily newspapers. From these we gather that Mr. 
Simpson’s object has been to utilise the weight of the car 
to increase the pressure between the brake magnets and 
the rail. His chief aim has been to overcome skidding. 
The weight of the car must be utilised to increase the 
adhesion between the magnet and the rail, thus reducing 
the magnetising current, and, consequently, the heating 
effect on the motors. Another feature is that the brakes 
can be applied mechanically if from any cause the 
magnets cannot be energised electrically. The brake 
consists of a pair of electromagnets suspended by 
springs attached to the frame of the car. The 
magnets, which are free to move endwise when 
drawn into contact with the rail, have attached to the 
upper surfaces double inclined planes. Attached rigidly to 
the frame of the car are a pair of rollers, so arranged that 
any longitudinal movement of the electromagnet will 
bring one of the rollers into contact with one or other of 
the inclined planes. Any relative movement between the 
suspended magnets must result in a downward movement 
of the magnets, which will bring them in contact with the 
rail. If the car is in motion and the magnets are brought 
into contact with the rail by magnetic attraction, then any 
further movement of the car will increase the drag or 
friction between the magnet shoes and the rail by trans- 
ferring а portion of the weight of the car to the magnets 
through the rollers pressing down on the inclined planes. 
The brake may be applied mechanically by moving the 
magnets longitudinally in a direction opposite to that in 
which the car is moving, this movement being brought 
about by an attachment to the existing wheel-brake rigging 
or by means of a special brake handle. It remains to be 
seen whether Mr. Simpson’s invention will meet with the 
approval of the authorities. 


Publications Received. — There has just been 
published vol. 3 of the Journal of the Chemical Society 
(London: Gurney and Jackson, 10, Paternoster-row), which 
contains annual reports on the progress of chemistry for 
1906. Dr. Alexander Findlay surveys the progress made 
in general and physical chemistry, and in the section 
devoted to inorganic chemistry Dr. P. Phillips Bedson has 
gathered together convincing evidence of activity in a 
great number of directions. It would appear from a review 
of the work done during the year in this department of 
chemistry that the controversy as to the cause of the 
rusting of iron may be said to be closed by the investiga- 
tions of Moody, who shows that carbon dioxide plays the 
important part in this change. In the department of 
organic chemistry Dr. Н. J. Н. Fenton deals with the 
“ Aliphatic” division, Dr. Julius B. Cohen with the 
" Homocyclie " division, and Dr. John T. Hewitt with 
the “Heterocyclic " division. Stercochemistry is reviewed 


by Mr. W. J. Pope, and analytical chemistry by Mr. 
Alfred C. Chapman, who in his report refers, infer айа, to 
electrochemical methods. Dr. A. Hutchinson reports upon 
mineralogical chemistry, and the volume concludes with an 
exhaustive report on radioactivity by Mr. Frederick Soddy, 
in which section а very large number of important investi- 
gations, with interesting theoretical bearings, are reported. 
These are, however, chiefly concerned with points of detail 
rather than with any general extension of the boundaries 
of the subject.— We havo received the May issue of Science 
Abstracts, Sections А (physies) and B (electrical engi- 
neering), published by Messrs. E. F. and N. Spon for 
the Institution of Electrical Engineers.—The April issue of 
the Proceedings of the American Institute of Electrical 
Engineers contains some interesting articles, among which 
we may mention the following: Protection against 
Lightning, and the Multigap Lightning Arrester, by 
D. B. Rushmore and D. Dubois; “ Меж Principles in the 
Design of Lightning Arresters, by E. E. F. Creighton ; 
“The Rowland Telegraphic System,” by Louis M. Potts ; 
“Notes on Hydroelectric Plant Organisation and Opera- 
tion," by F. Osgood ; Relative Merits of Three-Phase and 
One-Phase Transformers,” by Н. W. Tobey; “ Relative 
Advantages of One-Phase and Three-Phase Transformers," 
by John S. Peck; ** Forced-Oil and Forced-Water Circula- 
tion for Cooling Oil-Insulated Transformers, by C. C. 
Chesney ; ‘Enclosed Station Wiring," by Е. O. Blackwell 
“Potential Stresses as affected by Overhead Grounded 
Conductors,” by R. P. Jackson; The Telephone Wire 
Plant,” by Sergius P. Grace; “Light from Gaseous 
Conductors within Glass Tubes—the Moore Light,” by 
D. McFarlan Moore. 


Electro-Therapeutics.— Dr. E. R. Morton, who is 
medical officer in charge of the London Hospital, has an 
article in this week's Lancet on the value of the high-frequency 
spark as a local application, which is of electrical as well as 
medical interest. The first case mentioned is that of a 
medical man who asked the author to apply the high- 
frequency current to his head for alopecia areata, For this 
operation Dr. Morton used a vacuum glass electrode con- 
nected to the top of the resonator, rubbing the electrode 
over the bald patches until a bright erythema was pro- 
duced, which in this case did not take more than three 
or four minutes to each patch. Treatment in this manner 
was carried out three or four times a week, and after about 
six months hair was growing vigorously all over the 
previously bald patches, and finally the patient had “а 
splendid head of hair, which has maintained its good con- 
dition ever since.” This took place in the year 1904, so 
that those who, though no longer at that stage, seek to 
have the appearance of perpetual youth by the cultivation 
of their locks, will find much to be thankful for. Dr. 
Morton is of the opinion that “in the high-frequency spark 
we have a most valuable form of local stimulant which 
seems to have properties peculiarly its own, and one the 
action of which is under perfect control in the hands of a 
person accustomed to its use.” He has employed it in un 
old-standing case of acne vulgaris, and the unsightly spots 
disappeared after some half-dozen applications. The cure 
was, of course, not permanent, but with occasional applica- 
tions he thinks the disease is easily kept under control, and 
the method is found much more agreeable to the patient 
than those usually employed. Another most valuable 
application of the high-frequency spark is in the treatment 
of port-wine marks. For this purpose a metallic point 
electrode, mounted on an insulated handle and connected 
with the top of the resonator, was used, the point being 
held about 1in. from the surface, so that a hot white spark 
jumped across the intervening space. This treatment was 


THE ELECTRICAL ENGINEER, JUNE 7, 


1907. 


quite suecessful, as was also another, in which, gentle treat- 
ment being desired, Dr. Morton used a vacuum glass elec- 
trode, holding it about Jin. from the skin. This method, 
he says, is a more comfortable one, but is not so efficient, 
and takes a longer time. Dr. Morton concludes that from 
such experience as he has had he has no hesitation in 
saying that port-wine stains or marks, which at times 
constitute а very serious disfigurement, can be entirely 
removed by this method when they are only of moderate 
depth and extent, while the more severe cases can be at 
least very greatly improved. A great advantage of the 
method is that the normal texture of the skin is quite 
unimpaired, thus differing from chemical agents and clec- 
trolysis. A further advantage is that it is under the 
most perfect control and no further reaction takes place 
than is desired. 


Power Costs.—This complicated question was discussed 
in a paper read by Mr. Charles E. Lucke before the New 
York section of the American Electrochemical Society. 
The point in the paper which interests us most is the com- 
parison of steam, gas, and oil engines and water as prime 
movers. In fixing the costs of a steam power, Mr. Lucke 
takes a station of four 5,000-kw. units (with two in reserve) 
and with a 24-hour load throughout the year of 8,760 hours 
per year. He estimates that the cost per kilowatt-year 
(excluding fixed charges) will be as follows: coal, 
£6. 188. 9d.; water, 17s. 6d.; operating labour, £1. 7s. 9d. ; 
oil, waste, etc., 8s. 9d.; maintenance and repairs, including 
labour and supplies, £1. 6s. 3d.—total, £10. 19s. The use 
of steam-turbines in place of reciprocating engines will, he 
says, have the effect of reducing first cost approximately 
£2 per kilowatt, but it will also have the effect of increasing 
the coal and water costs and decreasing the operating 
labour eosts. 'Тһе net result will probably not be very 
different than for the reciprocating engines. The following 
is а summary of a table arranged by Mr. Lucke giving 
costs with different prime movers. There is shown (а) first 
cost per kilowatt rating; (^) fixed charges per kilowatt-year ; 
(c) operating and manufacturing costs per kilowatt-year ; 
(d) total power costs per kilowatt-year. In every case 
10 per cent. is the rate allowed for fixed charges: Water 
power—(a) £15 to £40; (b) £1. 108. to £4; (c) As. to £1; (d) 35s. 
to £5. Oil-engines (160-kw. units) the costs are—(a) £45 ; 
(^) £4. 10s.; (c) £12; (d) £16. Gas-engines (600-kw. units) 
the costs are—(a) £56. 5s.; (b) £5. 10s. ; (c) £8; (d) £13. 13s, 
The steam costs (5,000-kw. units) are—(a) £22. 15s. to 
£31. 58.; (D) £3. 8s. to £4. 10s.; (c) £14 to £15. Mr. 
Lucke states that, excluding the water-power plants, the 
first cost of the steam plants will be least, oil second, and 
gas engine greatest, with the fixed charges in proportion. 
As oil fuel is very much more expensive than coal, when 
referred to the heat content, and the thermal efficiency of 
the oil-engine not as much greater in general, it follows 
that the fuel element in power costs will be greater than 
for the steam or gas plants, except when small and load 
intermittent. This fuel element will always be less for 
gas plants than for steam when the same coal is available 
for both. This fact, compared with the increased fixed 
charges for gas plants, makes it likely that gas power will 
be cheaper than steam when the load factor is high, and 
the difference will be greater the greater the cost of coal. 
Smaller units in every case will have the effect of increasing 
labour cost per kilowatt-hour, but not in proportion to size 
reduction. Oil, waste, miscellaneous supplies, and main- 
tenance and repairs will depend on the complication of appa- 
ratus, its service, and the quality of labour employed, but 
its value is problematic and cannot be predicted, except by 
experience with similar apparatus, which gives figures on 
which to base estimates, 


Mechanical Refrigeration.—It is now opportune to 
call the attention of central-station engineers to the possi- 
bility of encouraging the use of electricity for refrigerating 
purposes during the time when their load is lightest. For 
with the rapid approach of the season which brings with it 
warm weather, the consumer begins to make provision for 
artificial cooling. Mechanical refrigeration has not made 
very great or rapid headway, but its potentialities are 
beginning to receive attention, and we believe that it has 
been adopted by а large brewery company at Maidstone. 
One of the conditions of supply at Maidstone is that 
refrigeration is not on during the peak, as it has been found 
that such a load attains its largest value at the period 
when the lighting equipment is most underworked. It 
follows, then, that such loads are especially desirable for 
central stations in the summer. In connection with 
mechanieal refrigeration we would like to draw attention 
to some curves that recently appeared in the Electrical 
World of New York. Fig. 1 shows the mean temperature 
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changes during the year in different parts of the States 
compared to the variation in the hours of darkness. In 
the latitudes of New York and Boston a refrigerating load 
offsets or takes the place of a reduced and equivalent light- 
ing load during half the year, and in the Southern States, 
eight months. Fig. 2 shows characteristic curves of 
refrigerating duty compared to the mean temperature 
curve for the latitude of New York. The upper curve 
shows the variation of duty (in cost of power or cost of ice) 
where the refrigerators are usually indoors—as in hotels, 
restaurants, cafés, etc.—the minimum load or cost being 
about 65 per cent. of the maximum, and the total yearly 
amount being about nine times that of the hottest month. 
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The lower curve shows the variation of duty where the 
refrigerators are partly exposed to weather conditions, as 
in meat markets and shops for food products; the minimum 
load being about 30 per cent. of the maximum and the 
total yearly amount equal to about seven times that of the 
hottest month. Our contemporary gives some details as 
to the operation of a refrigerating load. When used in 
meat markets, hotels, restaurants, and by food-supply 
dealers, this power load comes on at a time in the early 
morning when other demands for electricity are very small, 
and becomes less at the time when the electric lighting 
increases, for then the refrigerators are usually closed for 
the day. This refrigerating load may usually be eliminated 
from the peak load, preferably by an automatic clock 
mechanism arranged to cut off the current from the com- 
pressor motor at the time of the peak, and if the apparatus 
is stopped but an hour or two the rise in temperature in a 
well-designed plant will be but a few degrees. 
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WILLANS-DICK-KERR 2,000-KW. TURBO- 
ALTERNATOR FOR SYDNEY. 


On Friday last we were invited by Messrs. Willans and 
Robinson and by Messrs. Dick, Kerr, and Co. to witness 
at Rugby the trials of a 2,000-kw. turbo-alternator con- 


structed for the municipality of Sydney. There were two | 
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The visit had a double interest, as the details of both 
the turbine and alternator call for notice. We propose 
to deal with the turbine first. As already mentioned, 
the turbines (Fig. 1) are of a normal output of 2,000 kw., 
and are arranged to give an overload of 20 per cent. for 
periods of two hours To obtain the full load non-con- 
densing, the turbines are fitted with pass valves, operated 
by hand. The normal working pressure at the boilers is 


Ета. 1. —View of one of the 2,000-kw. Turbo-Alternators of the Willsns-Dick-Kerr Type built for the Sydney Municipality. 


of these machines ordered, and the first has already been 
shipped. The specification for this plant was drawn out 
by Mr. T. Rooke, the electrical engineer to the municipality, 
and tenders were publicly advertised for the plant in ques- 
tion. In the meanwhile, Mr. Rooke was deputed by the 
municipality to make a tour of inspection of all the principal 
turbine installations in this country, on the Continent, and 


150lb. per square inch, whilst the steam is superheated 
between the limits of 85deg. F. and 145deg. F. The 
turbines are arranged for a speed of 1,500 r.p.m., and 
exhaust into a vacuum of 274іп. A complete condensing 
plant has also been built by Messrs. Willans and Robinson, 
Limited, and is arranged for maintaining a vacuum of 
274in. at the normal full load of the turbine and a vacuum 


of 26in. at the overload, the temperature of the circulating 


in America, and that the choice should have fallen on 
water being 70deg. F. The air-pump is built on the 


British designs of turbine and alternator would seem to ' 
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Fic, 2.—Another View of the Set, showing the Turbine Casing Open so that the Blading can be inspected. 


Edwards principle, and is of the three-throw type, running 
at a speed of 108 r.pm. It is driven through single- 
reduction gearing by means of a three-phase 22-b.h.p 
motor running at 585 rpm. The circulating pump has 
been built by Messrs. Gwynnes, and is capable of circu- 
lating 2,950 gallons per minute when working against a 
head of 22ft. 'The pump in question is driven by a three 
phase 35-b.h.p. motor running at 580 r.p.m. Fig. 1 is a 
view of the turbine and alternator ready for the test bed, 


confirm that in this branch of engineering Great Britain 
. has nothing to fear from abroad. The complete contract 
for the work in question was given to Messrs. Dick, Kerr, 
and Co., whilst the turbines and surface condensers were 
sublet to Messrs. Willans and Robinson, Limited. The 
interests of the municipality of Sydney in this country 
are in the hands of Messrs. Preece and Cardew, who have 
witnessed the necessary tests on the plant prior to 
shipment, | 
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while Fig. 2 shows the turbine беша open. The special | through it forms the end bearing pedestal, and contains the 


features of the Willans-Parsons turbine are now fairly | necessary oil for circulating through the different bearings. 
generally known, but attention might be drawn to The rotary oil-pump for circulating this oil is driven by a 
the following points in which this type of turbine differs | spindle actuated by worm gear from the main turbine 
from others. manufactured under the same licence. It will | spindle. ‘The steam-chest, with the necessary valves, etc., 
be seen from Fig. 2 that the Willans-Parsons turbine is is arranged separately on one side of the turbine, and in no 
arranged with two balance pistons in place of three, usually | way tends to distort the casing of the turbine proper by 
fitted on turbines of this type. In the ordinary design of | being attached to it. The governor gear, etc., is mounted 
turbine the three balance pistons are placed at the high- | clear of the cover of the end bearing, and in no way tends 
pressure end of the turbine. Willans and Robinson, to obstruct access to the bearing proper. The rotor, after 
Limited, have considered it an advantage to dispense with | being machined to ,,';;in. limits of accuracy both inside 
the third and large diameter balance piston on the steam | and outside, can be relied upon for being in perfect balance, 
end (which is essentially the small diameter end), and to | and for this reason Messrs. Willans and Robinson pass по 
utilise the low-pressure end of the turbine itself in place of | rotor which does not comply to these limits. 
the third balance piston. For this purpose steam is admitted | Attention might be drawn to the fact that the end shaft 
through the interior of the rotor to the low-pressure end, | on the steam end of the rotor is forged solid in one piece 
which acts as a third balance piston. The advantage of | with the rotor itself in all except the largest sizes of turbine. 
this arrangement is that the turbine is somewhat shortened | The usual practice is to force the end shaft into the rotor. 
in length, and that it enables a more symmetrical casting | Messrs. Willans and Robinson consider this objectionable 
to be used in view of the diameter of the low-pressure end in view of the high temperature prevailing at the steam 
being reduced. end, the difference in temperature between hot and cold 
It will be noticed that the body of the turbine is built | tending to loosen the shaft in the rotor, and thus to give 
up in three sections instead of being cast in one piece, as | trouble at the joint. АП the rotors and сазїпрз are 
has often been done in the past. The advantage of this | “machined” after the blading is completed and in 
method of construction lies in the direction of being able | position, and it is a point of considerable advantage in 
to machine each section to a very much finer limit than | favour of the shrouding that this should be possible. 
would be possible if the complete case had to be machined | The result of being able to turn the blading in a lathe in 
in one length. 'The system of blading introduced in the | the case of the rotors, and in a horizontal boring machine 
Willans-Parsons turbines is now very generally known, and in the case of the casings, is that the desired clearances 
has been described before in our columns. It can bestated, between the rotating and stationary portions can be accu- 
in short, that the merits of this blading lie, first, in the | rately obtained. Absolute interchangeability of all corre- 


& // 


ч 


- quM REX Nest `~ 
4 а e 
OEE eS бду» 
Cope 9 
боа. 6 


"n т... е г BE " " 


wow” RS 


ex. C 


- EE 


Fic. 3.—The Rotor of the 2 000-kw. Turbo-Altetnator. 


direction of being able to build up the blades in half-rings | sponding parts of turbines of a similar size is guaranteed 
ready for assembly in the rotor and casing; this has the including interchangeability of the bladed rotors. This 
advantage of enabling the blading to be treated as separately | latter point might be emphasised, as it has hitherto been 
manufactured articles, and to be completed and carried | found impracticable to guarantee interchangeability of the 
in the manufactured stores ready for use as orders come rotors. An inspection of one of these rotors will tend to 
in. In the second place, the method of building up the | convey the impression that, due to the large number of 
blades in sections makes possible the use of the chanucl | projecting parts, the obtaining of interchangeability 
section shrouding. This shrouding, into which the ends | necessitates working to very close limits, but the shrouding 
of the blades are riveted, not only strengthens the blading of the blades makes an engineering job possible. The 
as a whole, but makes possible the use of larger clearances | mechanical strength of these rings against side strains is 
with the same result in steam economy. In the event of | remarkable. 
contact between the blading and the stationary portion, Before leaving this turbine a few words are needed as to 
the thin edges of the shrouding will wear down in pre- | the other work executed and in hand at Rugby. Messrs 
ference to damaging the blades—-first, by virtue of the Willans and Robinson have put the same energy into the 
greater strength of the blading as a whole, and, secondly, | standardising of the turbines as they did with the engine 
due to the thin edges of the shrouding presenting less | which made their reputation for high-class engineering 
surface for contact than the section of a blade itself. That | work. The result has been excellent from both the 
the latter point has been appreciated would seem to be | technical and commercial side. Mr. Fox claims to have 
borne out by makers of other types of turbine having secured 85 per cent. of the orders for turbines open to 
adopted the precaution of thinning down the tips of their | competition during the past year. The sizes of these range 
blades. | from 5,000 kw. downwards, and the aggregate output for 
Attention might also be drawn to the special method | the year is over 50,000 kw. The turbines sold or now in 
adopted for governing the Willans-Parsons turbines. Oil course of construction include one of 5,000 kw., nine 
and steam relays are omitted, and an ordinary centrifugal of 3,000 kw., and seven of 2,000 kw., running at speeds 
governor acts direct on to a throttle valve. The result of ot 1,200 r.p.m. to 1,500 r.p.m., one of 1,750 kw., nine of 
this is that the gear is very much simplified, whilst the 1,500 kw., one of 1,400 kw., nineteen of 1,000 kw., 
governing is as perfect as it is possible to obtain with and a number of smaller machines. The majority of them 
more complicated methods. The accessibility and general | assist in the production of electricity at home, but the 
simplicity of the general arrangement of the turbine is also Colonial and foreign field has been tapped and should yield 
noticeable. Thus, in the smaller sizes of turbine the casing many orders in the near future. Besides these two turbo- 
is a y so that the top can be opened up in the minimum | alternators for Sydney the firm have built two of 1,000 kw. 
possible time. Ап oil-tank with the water circulating | for the Osaka Electric Light Company of Japan, two of 
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750 kw. for the Natal Government railway shops at 
Durban, one of 500 kw. for Japan, and another of 
5,000 kw. also for abroad. In every case English dynamo 
manufacturers have supplied the alternators. The shops at 
Rugby seemed full of work on Friday last, and we were 
impressed with the careful methods of checking the dimen- 
sions of the turbine blades so as to prevent any defective 
strip being used. This is all gone over by inspectors, who 
by means of limit gauges are able to quickly detect any 
departure from the standard section. Flaws are also noted, 
80 that only the perfect strip passes to the numerous 
punching machines. 

An experiment with the Willans type of emergency 
governor was arranged for our benefit. This consists of a 
Bpiral steel spring looped round a recess in the main shaft 


F16. 4. —Sectional Elevation of the 2,000-kw. Dick-Kerr Alternator, 
giving the Details of the Rotor Construction. 


of the turbine. This spring is so selected that at the 
normal speed the centrifugal force is overbalanced by the 
tension of the spring. If this speed is exceeded the spring 
flies out and knocks off a stop, which allows the steam- 
inlet valve to close. The experiment showed how reliable 
this simple device is. 

The alternators for Sydney which have been built by 
Messrs. Dick, Kerr, and Co. are of their three-phase type, 
arranged for a voltage of 5,200, 50 cycles per second, and 
to give an output of 2,000 kw. when working on a power 
factor of 85. Each alternator has an exciter direct coupled 
on its shaft, which is arranged for a pressure of 100 volts. 
The main features of the Dick-Kerr turbo-alternator are 
fairly well known, but the most recent designs embody 
slight improvements which are worthy of note, As distin- 


guished from many turbo-alternators of foreign origin, 
the standard Dick-Kerr alternator is of the salient-pole 
type. There has been in some quarters recently a certain 
amount of controversy as to the respective merits of the 
two types, but if success in operation and a very decided 
popularity count for anything, the radial-pole type as made 
by Dick-Kerr seems to have considerable merits. It is 
unnecessary to recapitulate the chief points of difference 
between the two types, but itis worth recording that the 
designer of the salient-pole machine may with considerable 
reason argue that with the type we are describing it has 
decided advantages from an electrical point of view. The 
salient-pole construction (Figs. 5 and 4), with lower etic 
leakage in field and armatures, is conducive to better 
inherent regulation. It enables machines to be designed 
with lower stator iron losses, and, in conjunction with the 
possibility of using a larger amount of copper in the rotat- 
ing field, increases the efficiency considerably. The mechanical 
design is such that the maximum stresses to which the 
material is subjected are never more than 20 to 25 per 
cent. of the elastic limit of the material used, giving 
a factor of safety between 4 and 5. The ventilation 
of the machine is distinctly good, as all windings 
which are subject to heating are freely exposed to currents 
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Fie, 5. Longitudinal Section of the 2 000-kw. Alternator, showing the 
Ventilation Spaces and also the End Shield. 


of air, yet this result is obtained without the use of 
forced draught. The rise of temperature on the Dick-Kerr 
standard turbo-alternator is much below the figure usually 
specified by engineers. A departure in the Sydney machine 
appears to be the use of solid end shields (Fig. 5), which, 
no doubt, has material influence in reducing the noise, and 
prevents dirt being drawn into the machine. The question 
of balancing is an important one in the design of turbo- 
alternators, but apparently in the type under discussion no 
difficulties have been encountered in this respect. Dick- 
Kerr machines of а similar design have already been sup- 
plied or are being construeted for Bristol, Leeds, Glasgow, 
Hastings, Islington, Metropolitan Electric Supply Company, 
Midland Electric Corporation, St. Pancras, South etro- 
politan Electric Supply Company, Sunderland, West Ham, 
and Lancashire and Yorkshire Railway Company. The 
Sydney machine itself is designed to give an output of 
2,000 kw. when working with a power factor of 85, the 
cycles being 50 and the voltage 5,200. 

The frame of the stator (Fig. 6) is made of strong cast 
iron, and supports the stator laminations. The winding is 
embedded in slots, and insulated by means of pure mica. 
The windings are securely clamped as shown, so that they 
cannot be displaced by a momentary short. Special ventilat- 
ing ducts are provided through the frame and laminations, 
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while stiffening fingers on the outside of the laminations 
obviate danger of vibration. The feet of the alternator 
frame are bolted to a special sole-plate, the bed-plate being 
such that it is possible to slide the stator in a direction 
parallel to the shaft, so as to uncover the rotor for easy 
inspection. The rotor body (Fig. 4) is built up of a central 
solid steel casting cast under pressure with projecting poles. 


running. The copper winding of the fields bears flat on 
the insulation, thus avoiding any danger of cutting. The 
terminal leads of each spool are carried out on the bottom 
of the spool and are composed of very thin and flexible 
copper strips. Between the spools special wedges are pro- 
vided to take the circumferential forces when starting or 
stopping, which tends to open the spools. The spools, after 


Рта. 6.— The 2,000-kw. Di 


This central body is machined and bored out to a diameter 
larger than the shaft. Two cross-shaped pieces are built 
at each end of the central body, and carry the rotor on the 
shaft. The pole-tips are laminated, and are dovetailed on 
the steel casting of the central body. Special end pieces 
also dovetailed on the steel casting retain the laminated 
tips in position, and at the same time act as checks to keep 
the spools in position against centrifugal force. 


8 N 
Fic. 7.—Curves of Steam Consumption of WIIlans- Dick- Kerr 2,000-k w. 
Turbe-Alternators for Sydney. 


The field winding is built up of solid copper strip wound 
on edge, insulated between turns by means of paper and 
mica, and supported in à special copper spool with heavy 
insulated flan The spools, after being formed and insu- 
lated, are subjected to hydraulic pressure in the axial 
direction of about 50 per cent. over the pressure to which 
they would be subjected from centrifugal action in normal 


ck-Kerr Alternator Stator, showing the Ventil«tion Spaces in the Core and Castings. 
The substantial supporte for the coils are worthy of notice. 


being assembled and connected up, are finished on the 
outside surface, where otherwise the copper would be bare, 
by means of & special varnish, which is oil and water proof, 
presenting a very hard and glossy surface, making it easier 
to clean the machine. The shaft is composed of special 
pressed steel and finished all over, and the rotor is pressed 
over 16 with about 100 tons I 

The collector rings are of special cast iron, fixed over a 
solid steel sleeve, and of special construction as to make it 
impossible to be subject to deformation under working 
conditions, the collector rings being shrunk hot over special 
micanite rings, which are built up directly on the steel 
shell of the collector ring. The leads from the field coils 
are carried to the collector rings, and are protected by 
means of special metallic caps, which are fitted over the 
shaft and to the end of the rotor body. 'The connection of 
the leads to the collector Hugs is also protected by a special 
cap, which is easily removable for inspection, if necessary, 
the finished appearance of the collector rings and rotor 
body being such as not to have any loose connection or 
projecting part, making it possible to keep the machine 
clean when running. The brushes are of special graphite 
of very low friction coefficient and high conductivity. 
The brushes belonging to one collector ring are kept 
separate from the eola belonging to the other. Ample 
contact is provided on the brushes, and they may be 
adjusted and replaced, if necessary, when the machine is 
running without interfering with its working. 

It may be added that the design of the machine embraces 
sizes from 500 kw. up to 10,000 kw., and the variation in 
periodicity which obtains anywhere imposes no special 
difficulties in construction. Already machines have been 
supplied under extremely varying conditions of periodicity 
and voltage; in one case the conditions calling for single- 
phase machines at a periodicity of 100. 

Tests. — The curves (Fig. 7) show the results obtained 
with one of the turbo-alternators on the test bed at Rugby. 
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This eurve shows the results obtained when working| THE WINDSOR, SLOUGH, AND DATCHET ELEC- 


with steam at a superheat of 145deg. F. and with à vacuum 
of 274in. It will be seen that at full load the steam con- TRICITY SUPPLY UNDERTAKINGS. 


парон per kilowatt-hour was as low as 15'6lb., as against 
16‘3lb. guaranteed. At one-half load the steam consump-| The Windsor and Eton electricity supply was com- 
tion was 16:8lb., as compared with a guaranteed consump- | menced in November, 1896, the undertaking being owned 
tion of 18:21b. The shape of the steam consumption curve | by the Windsor Electrical Installation Company. Since 
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Fie 1.— Map of the Districts of the Windsor Electrical Installation Company and of the Slough and Datchet Electric Supply Company. 


is worthy of special note owing to the very slow rise in | its inception the undertaking has been managed by Mr 
consumption as the load falls off. The standard output | A. E. Farrow, and he has also been responsible for the 
efficiency in accordance with the Institution of Civil Engi- | works erected by the Slough and Datchet Electris Supply 
neers’ rule is 68 per cent., taking the consumption condition | Company, Limited. Through his courtesy, we had :n 
at the first row of blades. Both the turbine and alternator | opportunity last week of inspecting the whole of tle 
makers are to be congratulated on these test results, and | machinery in the two stations and also of going through the 
the set should prove exceedingly economical to the | records of the companies to see the progress made from year 
municipality of Sydney. to year. The areas served are neither large nor specially 
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lucrative from an electrical distribution point of view, but 
the directors of the two companies and Mr. Farrow have 
built up a business which has regularly paid dividends 
in spite of a steady reduction in the price charged 
per unit. Before going into details of the financial 
results obtained or of the machinery used in the different 
stations, we propose briefly to review the main features of 
the undertakings. When the supply was commenced in 


Pence per Unit 


quence being supplied on the single-phase alternating-current 
system. For this purpose two Brush motor-alternators 
have been installed which convert the direct current into 
50-period single-phase current at 2.900 volts. For the 
Slough and Datchet area а separate station has been 
erected, which was opened in July, 1903. From this elec- 
trical energy is distributed at 220 and 440 volts on the 
three-wire system. The station is connected up by special 
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Ете. 2.—Progress Curves of the Windsor and Eton Electricity Supply Undertaking. 


Windsor and Eton high-voltage lamps were not available, 
and electricity was distributed on the three-wire system, 
with 110 volts at the consumers’ terminals. This pressure, 
with 220 volts for motors, has proved ample for the service 
of the districts adjoining the central station in Peascod- 
street, Windsor. The voltage is also suitable for the 
lighting of Windsor Castle and the King is one of the 
largest consumers of the company. The load obtained 


Sundry Charges 
Management 


Rents. Taxes, &c. 
Distribution 
Repairs 


Wages 
Oil Water, &c 
Coal 


Cost pcr Unit in Pence 


1898 1899 1900 1901 1902 1903 1904 1905 1906 
Vear 
FIG. 3 —Detailed Cost of Production at Windsor for Nine Years. 


from the castle is, however, not a very regular one, as the 
demand when the King is not in residence is small. 

Having covered the area for which the company was 
formed, the question of supply to the surrounding districts 
had to be considered. The map (Fig. 1) shows what has 
been done in this respect and also the much larger area 
over which the companies now have the right to distribute 
electricity. Old Windsor could not be reached economically 
from Peascod-street with direct current, and is in conse- 


feeders to the mains of the Windsor Company, and а con- 
siderable portion of the load at Eton is taken from the 
Slough station. Owing to the middle wire of each system 
being earthed, the current so used has to pass through a 
motor-generator. The wider area, including the districts of 
Burnham, Farnham Royal, Horton, Langley Marisb, and 
Stoke Poges, have yet to be equipped. The provisional 
order for these was only granted last autumn. Owing to 
the scattered nature of the load which is to be obtained 
from the residents throughout these areas, it is probable 
that a high-tension alternate-current system of distribution 
will be adopted. There is a good deal of building going 
on in various parts, and the demand for electrical energy 
is considerable. 

Returning to the Windsor undertaking, which is the 
parent station in the district, we give in Fig. 2 a chart 
showing the progress for the last nine years. It will be 
seen that the lamp connections have gone up, and that the 
rise was regular until 1902. There is a slight falling off 
in the rate of increase the next year, but since then the 
lamps added each year show that consumers are being con- 
nected at a satisfactory rate. The increase last year was 
5,000 8-c.p. lamps, and the total lamp connections now 
number over 40,000, which is a high figure for an area 
with a population of only 19,000. The curve of units sold 
each year is more regular in its rise, and the evidence of 
the slope shows how reduction in price has caused an 
increase in the use of electric light. It was the reduction 
of almost 1d. per unit in the year 1904, which caused the 
lamp connections to resume their upward course, with the 
corresponding increase in the units sold. The curve con- 
necting the average price obtained per unit with the years 
does not call for much comment, but it needs to be con- 
sulted in conjunction with the curve below of cost per 
unit The space between these curves represents the gross 
profit per unit, and it will be seen that this has decreased 
since 1903. Still, the balance-sheets of the company show 
that a larger business has been done, and that good divi- 
dends are still paid. The annual sums written off for 
depreciation have kept the undertaking on a sound footing. 

The next curve (Fig. 3) shows how the cost per unit at 
Windsor can be divided each year among the items of coal, 
oil and water, wages, repairs, distribution, rent and taxes, 
management, and other small charges. Since 1902 there 
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the station at Windsor for the last 10 years. The curves 
are practically all for days in November, and they show a 
great improvement in the shape of the peak load. The 


^c 


has been no appreciable reduction in coal coste, and it is 
not possible to make much alteration in the Peascod-street 
station, as every inch of space available is now occupied. 
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 eurves are plotted for 110 volts, and are of output from 
the Windsor works. The actual load on the Windsor and 
Eton mains is higher than that shown for the last two 
years, owing to & considerable portion of the demand at 
Eton being supplied from the Slough station. The remain- 
ing curve (Fig. 5) shows the load curve and engine loads 
for Nov. 16, 1906. The total units generated that day was 
4, 956, and the maximum output in the morning occurred at 
| Таш. This was 1,608 amperes, and at 6.15 at night the 
| evening peak reached 4,280 amperes, 


(To be continued.) 


THE ELECTRICAL GENERATING STATION AT 
BROWNLOW HILL WORKHOUSE, LIVERPOOL. 


Brownlow-hill Workhouse, Liverpool is one of the 
largest, if not the largest poor-law institution in the 
country, having an inmate population of about 4,000, apart 
from the officers and nurses. It has a hospital capacity of 
| about 2,000 beds, and is the largest nursing training school 
in Great Britain. The buildings, some of which have been 
converted from ordinary workrooms to hospital wards, are 
mainly old, and up till recently the whole of the building, 
except the nurses home, was fit by gas, and the laundry, 
which is a large one, dealing with 50,000 articles per 
week, was driven by а steam-engine. The members of the 
Select Vestry, realising that it would certainly be more 
| Satisfactory and probably more economical to have an 
electrical generating plant, decided to seek advice on the 
matter, and instructed Messrs. T. L. Miller and Wilson, of 
Liverpool and Manchester, to submit & report on the 
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NE BPS SOOT AA Rd карпы... subject. The report when prepared showed that, allowing 
Fia. 5.—The Maximum Load Carve for 19:5. showing h^w the load was for an expenditure of £10,000, and after providing for all 
divided between the different engines and the battery charge and capital charges on this amount, that a saving of about £700 


per annum might be anticipated if the buildings were lit 
The tendency of the policy of the directors is to do more | and motive power supplied from a central generating 
of the production from the Slough station, where lower | station. Acting upon this advice, the consent af the Local 
costa can be reached. Fig. 4 shows the maximum load on Government Board. was obtained and work commenced in 
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January of last year, the plant starting operation in about 100deg. superheat. The feed pumps and feed tank 
September of the same year. The results have been most | are at the far end of the engine-house, the pumps being of 
satisfactory, and during the six months ending March 30 | the Cameron type. The steam-piping is arranged so as to 
a total output of 190,398 units was generated at a cost of | allow either boiler to supply any engine, and the valves are 
'59d. per unit, distinctly better than the estimated figure. so placed as to render a total stoppage impossible. 


FIG. 1.—The Generating Plant at the Brownlow Hill Workhouse, Liverpool. 


The coal consumption per unit is about 7lb. which with! The switchboard (Fig. 2) consists of three generator 
small sets working non-condensing may be considered very | panels in the centre of the board, and four feeder panels— 
satisfactory. About 32,000 units were supplied for the | two on either side. The system of mains supplying the 
laundry motors, the remainder being utilised for lighting | various blocks consists of bare copper conductor laid solid 
and electro-medical apparatus. in “carbolite” in wood troughing, and has given every 

The generating plant (Fig. 1) comprises three high-speed | satisfaction. The lighting installation comprises 27 arc 
steam sets, consisting of 120-h.p. enclosed-type Brush-! lamps, some of which are used for outeide lighting, and 


Faleon engines direct coupled to three 85-kw. Brush | about 3,000 16-c.p. incandescents, the bulk of the wiring 
generators. These machines give a normal output of | being done in wood casing. The laundry installation, 
370 amperes at 230 volts. The steam-raising plant consiste | which is very interesting, comprises five 16 h.p., 400. r p.m. 
of two 28ft. by 7ft. 6in. Lancashire boilers by Messrs. | motors, built by the British Electric Plant Company, 
Galloways, of Manchester, each boiler having a down-take | electrically-heated finishing machines, and a large number 
superheater of the Easton type. The boilers work at а | of electrically-heated irons. Very great benefit has been 
pressure of 120lb., and steam is delivered to the engines at | derived from the abolition of the gas- heated irons 
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previously used. In the operating theatres and hospital 
wards a considerable amount of electro-medical apparatus 
has been installed, including a large number of electrically- 
heated sterilisers. "The generating and steam-raising plant 
are located in a substantial brick building, divided into two 
rooms of equal size, the main dimensions being 50ft. by 
21ft. each, and the main flue leading to a brick chimney 
90ft high. 

The result of the first six months' working showed that 
the anticipated saving of £700 should be realised, and 
great credit reflects upon Mr. W. P. Elliott, the engineer- 
in-charge, for the economical running of the station. "The 
contractors for the wiring were the Alliance Electrical 
Company, Limited, of Birmingham, and for the switch- 
board and motor-starting panels Messrs. Brook, Hirst, and 
Co., of Chester. The pipework was carried out by Messrs. 
E. Н. Williamson and Co., of Liverpool The whole of 
the work was executed under the supervision of Messrs. 
T. L. Miller and Wilson. 


TESTS ON PATERSON'S FIREPROOF ELECTRIC 
CABLE. 


A demonstration of the fire-resisting qualities of Pater- 
son's patent fireproof electric cable was given at Messrs. 
Johnson and Phillips works on Thursday afternoon last 
week, in the presence of a number of Press representatives 
and others. 'The tests to which the samples were sub- 
jected were very severe, and the results fully justify the 
claims made for the cable. But before detailing these 
results а brief description of the cable itself may be given. 
In this cable the ordinary taped rubber insulation is covered 
first with several laps of the highest quality manila paper, 
impregnated with a special harmless fluid in such a way as 
to be uninflammable: in fact, should flames be brought 
into contact with the material it will give off gases in which 
a flame cannot exist. Over this is a strong but flexible 
braiding of small steel wires, these being in turn 
covered with several more laps of the same specially- 
prepared uninflammable paper, so that the steel braid 
is, as it were, sandwiched between two thicknesses of 
fire-resisting paper. The cable is then covered with 
a braiding of specially impregnated jute, and finished off 
either in red and black fire-resisting compound specially 
prepared in the firm’s laboratory. du cu advantages 
are claimed for this particular method of fireproofing. 
Imagine an internal arc to be formed in the copper con- 
duetor, due, for instance, to a breakdown of the insulating 
rubber; the intense heat generated will cause the rubber 
to liquefy and even assume the gaseous state. Not only 
does the paper tend to prevent the spreading of flames, 
but its strength is considerably reinforced by that of the 
steel braid, thus for a longer period preventing the bursting 
out of the molten rubber. Moreover, the fumes which find 
their way through the protecting coverings are prevented 
from catching fire by the steel braid, which, acting in a 
similar manner to the gauze in the familiar Davy safety 
lamp, prevents any flame from passing through its inter- 
stices. In the case of an external fire, the cable is no less 
well protected. The combined action of the compounded 
jute and the steel braiding sandwiched between two layers 
of fire-resisting paper, is such as for an extended period to 
effectually isolate the rubber insulation from the action of 
the greatest external heat, and, consequently, to prevent a 
breakdown of the electrical circuit. АП this was clearlv 
demonstrated by the tests in question. 

The first sample experimented with gave an insulation 
resistance of 6,000 megohms before heating. This was 
exposed to the action of а Dunsen flame for the space of 
half an hour, a potential of 220 volts being maintained 
between the steel protection and conductor as shown by an 
iucandescent lamp in circuit remaining bright. "The insula- 
tion resistance was then found to equal 400 megohms. 
Subsequently, three heavy blows with a 2lb. hammer were 
given to this sample, which was then replaced in the flame, 
the lamp continuing to burn brightly. With an E.M.E. of 
500 volts the insulation resistance between the conductor 
and steel braid then tested = 75 megohms. Finally, 


the cable was short-circuited with three more hammer 
blows, being quite flattened in the process. 

Sample No. 2 was also placed over a Bunsen flame, but 
not connected to the electrical supply. Tests of the insula- 
tion resistance between the conductor and steel protection 
were taken at regular intervals. After 12 minutes it 
measuréd 70 megohms, and after 18 minutes 75 megohms, 
the same reading being obtained also after 26, 56, and 
40 minutes respectively with a testing E.M.F. of 500 volts 
in each case. ‘This sample was then subjected to a high- 
pressure test, but successfully withstood the maximum of 
3,000 volts. l 

For the third experiment a sample was used insulated 
and protected as Paterson's fireproof cable, but with an 
arc lamp carbon substituted for the ordinary copper 
conductor. This carbon was broken in the middle, an arc 
being maintained between the two portions with about 
60 amperes at 200 volts. After arcing for 20 minutes the 
cable was red hot, but not in flame. ‘The test was repeated 
with 90 amperes for about five minutes, but there was still 
no flame. 

By way of comparison, a piece of ordinary V.I.R. cable 
insulation was treated in the same manner, but before the 
internal arc had been established 10 seconds the insulation 
burst into flame with a loud report. 

Next, a sample of "/,, Paterson’s fireproof cable was 
overloaded with 80-100 amperes. In about two minutes 
the conductor fused, leaving, however, both the insulation 
and protection intact. 

Lastly, a sample of ?/, ordinary V. I R. insulated 
braided cable was taken, and overloaded as in the pre- 
vious case, for comparison. A few seconds only had 
elapsed when the wax compound in the braid hegan to 
melt, while shortly afterwards the rubber melted о the 
conductor. In about a quarter of a minute the cable was 
in flames. 

We need not dwell here upon the real need for fire- 
resisting cables. That has been sufficiently proved bv 
actual experience. There is a wide field for their use, 
especially in mills, public buildings, etc., and we hope to 
see them become the fashion.  Messrs. Johnson and 
Phillips, Limited, are to be congratulated on the success 
of Paterson's type, of which they are the sole makers. 
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MOTOR CONTROL. 


—— 


A patent has been granted to Mr. V. A. Fynn which 
relates to means for operating single-phase motors 
having a shunt characteristic at any desired speed 
independently of the periodicity of the supply and the 
number of poles of the motor. In the form of motor 
shown in Fig. 1 the field due to the stator winding, N, 
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generates by statie introduction an E.M.F. which may 

designated E T across the brushes C corresponding to the 
E. M. F. impressed upon the armature of a direct current 
motor, and, by the rotation of the armature, an E.M.F 
across the brushes D giving rise to the motor field and 
differing in. phase by 90deg. by that of the mains. By 
rotation of the armature conductors in the motor field a 
second E.M.F., E B, is produced between the brushes C 
corresponding to the back E.M.F. of a direct-current 
motor. According to this invention the speed of a shunt 
motor in which the self-induction of the rotor in the 
armature axis, C C, is practically neutralised, is varied hy 
varying electromagnetically the relations between the 
working E. M. F., E. T, and the back E.M.F., E B, or any of 
the factors that influence their magnitudes. The motor 
shown in Fig. 1 combines the features of a transformer for 
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conveying the outside current into the rotor along the 
armature axis, C C, and of a phase converter for producing 
an EMF. having а 90deg. phase difference from that 
of the mains in the motor field axis, D D. The motor 
field may be partly or wholly excited by а phase converter 
independent of the motor, in which case the transformer 
winding may be dispensed with, and either the rotor 
winding itself or a winding on the stator may be used as 
the field winding. Four classes of motors are described : 
(1) motors in which the phase converter is separated from 
the motor proper and the transformer winding, S, dispensed 
witb, the armature current being conveyed iuto the rotor 
by conduction (Fig. 2); (2) motors having transformer 
windings and separate phase converters (Fig. 5); (5) motors 
with transformer windings in which the motor field is 
generated wholly in the motor itself or partly by a separate 
phase converter (Figs. 4, 5, 6, 7); and (4) motors of 
Class 3, but without transformer windings, the armature 
current being conveyed into the rotor by conduction 


FIG.4. FflC. 5. 


(Figs. 8 and 9). In the motor of Class 1 (Fig. 2), the field 
winding, F, is excited by a phase converter, M P, of the 
induction motor or other type, and the self-induction of 
the rotor in the armature axis, C C, is neutralised by 
the winding, K, which may be short-circuited on itself, the 
speed being varied by varying the E. M. F. impressed upon the 
brushes, C, by varying the E.M.F., E?, or by a combination of 
these methods. Both the induction and conduction motors 
шау be compounded by providing them with auxiliary 
stator windings, S! (Fig. 3), situated on the motor field 
axis. In a motor of Class 5 (Fig. 4), the motor field is 
generated wholly in the motor itself by arranging a 
sectional winding, F, provided with a contact arm, L E in 
the motor field axis between the brushes, D. In the 
arrangement shown in Fig. 5, the E.M.F. responsible for 
the motor field is generated partly in the motor and partly 
by a separate phase converter feeding the variable trans- 
former, T, or the voltage supplied by the converter may be 
varied. In Fig. 6, an auxiliary E. M. F., Ез, derived, e.g., 
from the mains through a shunt transformer, T, may be 
supplied to the brushes, C, to vary the E.M.F., E Т, 
independently of the transformer field. Another method 


(Fig. 7) consists in making use of a greater or smaller 
art of the motor field for producing the back E.M.F. 
T wo stators, А B, are placed side by side, embracing a 
double rotor, R! К°. The stator A carries the winding, 
S, the stator B being unwound The rotors carry two 
windings, one, the field winding, embracing both rotors 
and short-circuited by brushes, D, at right angles to the 
axis of the winding, S, while the other, the armature 
winding, embraces one rotor only, and is short circuited 
by brushes, C, co-axial with the winding, S. Thearmature 
conductors cut only part of the motor field, and by varying 
the reluctance of the stator B the field threading the 
armature, and, therefore, the back E.M.F., may be varied. 
In an application of the invention to motors of Class 4 
(Fig. 8), the impressed E.M.F. is varied by means of a 
transformer switch, L A, the armature self-induction is 


neutralised by means of the winding K, and the stator 
winding, S, which may form part of the wiuding K, gives 
rise to the motor field across the brushes, D. In the 
arrangement shown in Fig. 9, one transformer, T, is used 
for both armature and field circuits, the brushes are short- 
cireuited in pairs, and an auxiliary stator winding, S T, is 
provided for starting the motor as a series induction 
machine, the connections of Fig. 8 being afterwards estab- 
lished. Two separate rotor windings may be used in any 
of the above cases. All these motors may act as gene- 
rators, and for traction purposes as brakes to return evergy 
to the mains. 


THE PRESENT STATE OF DIRECT - CURRENT 
DESIGN AS INFLUENCED BY INTERPOLES.* 
BY F, HANDLEY PAGE AND FIELDER J. HISS, STUDENTS. 


(Concluded from page 761.) 


Turbo-Generators.—In turbo machinery the great difficulty 
to contend with is distortion and its resultant evils. To 
overcome this the Deri compensating winding has been 
largely used, the armature reaction being neutralised by 
distributed windings in slots in the pole-shoe. The follow- 
ing are two examples by Brown-Boveri of modern cong 1 
In these machines the Deri winding is employed, as will be 
seen from the photographs Figs. 25 and 26, the former 
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Fie 25.—Field Magnet Frame (Wound) Turbo-Generator. 
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showing a wound carcase and the latter showing the same 
unwound. A typical armature is given in Fig. 27. Special 
means are provided for ventilating the machines, as will be 
seen from the cooling fans, fitted in some cases at both 
ends, and in others at only one end of the armatures. The 
brush gear, shown in Fig. 28, is of a special type, consist- 
ing of two parts, one carbon, and the other copper tipped, 
to facilitate the easy collection of the current. The ventila- 
tion system is as follows : air is sucked in by the ventilators 
attached to the armature, and, passing also through the 
ducts, is carried up through the field system, and passes 
out at the ventilating opening shown in the top of the 
field frame. Fig. 29 shows a photograph of a dynamo by 
Siemens Bros. and Co., the most noteworthy point being 
the commutator, which is of their special air-cooled type, 
and is used when а large current has to be eollected. 

In conclusion, the authors desire to thank the many 
firms who have so kindly supplied the photos, etc., given 
above, without which the paper could not have been carried 
through. 

APPENDIX I. 
Method for Calculating the Interpolar Air-Gap Reluctance. 


The calculated curve in Fig. 6 was arrived at by a 
method similar to that proposed by Messrs. Hawkins and 


* Paper read before the Institution of Electrical Engineers, 
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сеш for the determination of the equivalent air gap 
under the main pole. The method is, however, different 
in its application owing to the small number of teeth per 
pole. The E.M.F. induced in the coil is the sum of the 


FIG. 26, — Field Magnet Frame (Unwound) Turbo-Generator. 


E.M F.'s induced in the two sides, and this again is pro- 
portional to the total flux cutting across either side. If 
the value is known of the flux entering the tooth preceding 
the conductor under consideration the E.M.F. induced can 
at once be determined, provided the width of the tooth 
and the surface speed are known. The ampore-turns on 


Fic. 27. —Armature Turbo-Generator. 
the interpole were known and the reluctance was obtained 
graphically, then 
EMF = tooth flux 


=—_________ х surfacespeed in cm. per sec. 
width of tooth in em. P P 


x conductors in series. 


Fic. 22 —Brush Gear Turbo-Generator. 


In calculating the reluctance, account was taken of the 
different reluctances of the teeth under the different poles 
as spoken of when discussing windings in Section III. 


The total reluctance from one pole to the next through 
the two teeth preceding the conductors was obtained and 
the flux calculated. This was carried out for the two 
paths which the flux takes from one pole to the two adjacent 
ones, and the total flux issuing from one pole was obtained 
by summing the two results. In actual practice the 
approximate method given first in Section III. will be 
found sufficiently accurate and considerably quicker than 
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FIG. 29. —Turbo-Generator. 


the above. For diffieult cases, where а more careful 
determination is required, resort should be had to the second 
method. 
ArPENDIX II. 
Method for Experimentally Determining the Flur Curre. 


The curves of ‘flux distribution shown in Fig. 1 were 
obtained by a method first brought to the notice of one of 
the authors by Dr. Breslauer, of the Technische Hochschule, 
Charlottenburg. The test is carried out as follows. Two 
slip-rings, A and B (Fig. 30), are mounted on the shaft of 
the motor to be tested, A being a continuous ring of metal, 
whilst B is an insulated disc with a copper contact brought 
out at one point of its periphery ; they are connected to 
two adjacent segments of the commutator. Brushes, D 
and E, bearing on these rings make contact with the slip- 
ring, A, and the point B respectively at a given part of 
the armature circumference depending on the position of 
the brushes. F G is a resistance connected across the 
external supply mains, one end being joined to the brush 
E; a movable contact, C, makes connection through a 


Fic, 50. — Diagram of Connections for Field Distribution Curve Test. 


milliammeter, M А, to brush, D, the millivoltmeter, M V, is 
put across F and C. In taking a reading the pointer, C, is 
moved along F G until the drop across F C is equal to the 
voltage across DE: the milliammeter, M A, will then read zero, 
and the millivoltmeter, M V, will measure the voltage across 
D E. Readingsaretaken with the brushes in different positions 
round the commutator until the complete cireumference has 
been traversed. By plotting voltage against position of the 
brushes the curves shown in Fig. 11 were obtained. This 
voltage is the sum of the E.M.F.'s in a complete loop of the 
armature, as connection was made on two adjacent segments 
of the commutator. Account is thus taken of the averaging 
effect spoken of above. The advantage of this method is 
that no current is taken out or put into the armature, and 
the normal conditions of the motor are unaltered. The 
objection to it is the length of time required to take one 
curve, and during this period it is extremely difficult to 
keep the test conditions the same. 
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DISCUSSION. 


Мг. F. E. Ussing said the authors used Dr. Breslauer's 
formula for reactance voltage, and they rightly pointed out that 
the term in that formula which took into account the reduction 
iu magnetic reluctance due to the auxiliary pole being placed 
exactly over the coils undergoing commutation was not neces- 
sary for machines with solid pole-pieces. He would go further, 
however, and say it was not necessary at all. He had made a 
few texts with a normal machine with laminated pole-shoes, and 
found that as soon as the poles were excited the increase in 
reactance voltage of the coil situated directly under the centre 
of the pole as compared with the coil situated midway between 
the pols was very small. Even with very low saturations, he 
did not believe that the increase in reactance voltage due to the 
interpoles would be more than 10 to 15 per cent. Continuing, 
the speaker said the paper brought again to the front the 
important question whether the direct-eurrent. machine designs 
should be completely rearranged on the interpole basis or 
not. The authors seemed to advocate standardising machines 
of outputs above 40 kw. to 50 kw. on the interpole basis, but 
considered the standardising of machines below that output as 
likely to be uneconomical. He was of almost the opposite 
opinion, and believed it was most rational in all cases to con- 
sider the interpole machines as a special line of machines. [t 
would, perhaps, be possible in some degree {о standardise the 
smaller machines on an interpole basis, in so far as one would 
be able to use most of the mechanical parts of the normal 
machines. also for the interpole machines, and one could in 
many cases with advantage provide the 500-volt machines with 
interpoles : but for machines above 50 kw. he believed that the 
standardising on an interpole basis was quite out of the ques- 
tion, due to the great varying working condition for machines 
of greater outputs, Even with normal machines one could 
hardly standardise above 200 kw., and he did not see 
that the authors of the paper had given any proof to 
the contrary. For instance, they stated that the heat- 
ing limit was the same for machines with and without 
interpoles. He always found that the interpoles impaired the 
ventilation. quite considerably. Furthermore, they stated 
themselves that a reduction in commutator copper for the inter- 
pole machine was to а certain extent more apparent than real. 
This, he thought, could also be said of the gain in efliciency 
claimed by the authors for interpole machines. He generally 
found that the efficiency was about the same for interpole and 
for normal machines. Interpoles had their own useful field, 
but he found that many firms had gone in for the interpole 
machines on a far too general scale. He wanted to know how 
the authors justified the use of interpoles for a 200-kw., 500-540- 

volt, 400-r.p.m. machine, or still more for a 1,100-kw., 650-volt, 
94.r.p.m. machine. At all events, sutticient data were not given 
in the paper to make that clear. He was of the opinion that 
all the known and possible improvements in direct- current 
dynamo design should be fully utilised before turning to the 
use of interpoles. Series-parallel windings with  equalisers 
under the Arnold patent might in many cases prove useful. 
Several Continental firms were using these windings extensively, 
and with good results, and he found the authors’ statement 
re that winding rather ambiguous. He drew attention to 
a new improvement in direct-curreut windings—namely, the 
use of equalisers between the various separate parallel 
windings of a multiple -circuit doubly re-entrant duplex 
or multiplex winding, the invention of Franklin Punga. 


The winding was tested with equalisers оп a 1,800-ampere 


40-volt machine running at 540 r.p.m., and though the 
reactance voltage, considering the winding as a normal parallel 
winding, was about two, the machine ran absolutely sparkless 
with copper brushes and the brushes in the neutral position. 
His firm had also several machines going through the shop 
with the winding, which he described diagrammatically —among 
others а 1,000-kw., 230-270-volt, 350-r.p.m. machine. For the 
latter machine the reactance voltage would, when the winding 
was considered as a normal parallel winding, be about seven, 
but, due to the equal potential distribution between the 
segments, the effective reactance voltage would only be about 
3:5. They were also finding that winding useful for interpole 
machines, especially turbo machines for low voltage. He 
believed that windings and improvements like those he had 
mentioned should considerably extend the field for the normal 
centinuous-current machines, and at the same time tend better 
to detine the wide but, nevertheless, limited field of the interpole 
machine. 

Mr. А. G. Ertis said the authors had given a good account of 
the several factors which were brought into prominence by the 
application of interpoles, but he did not think their conclusions 
might be regarded as perfectly general. The employment of 
interpoles had in itself been made by far too general a matter. 
The interpole had been revived principally by the commutating 
ditticulties encountered in high-speed dynainos, but there had 
been a more or less general stampede away from its application 
to such designs and others where the interpoles were the correct 
thing, to a general application to all types and sizes of machine 


indiscriminately. Interpoles had a definite and legitimate field 
of application, but their application to cases w herea good. design 
could be obtained on ordinary lines was not justitiable, The 
authors’ observation that the development of interpoles had led 
to a better mechanical design which ensured a more efficient 
ventilation, and to a lower works cost due to the greater saving 
in material, seemed to imply that the saving in material was a 
consequence of the more efficient ventilation, and that interpole 
machines had as an inherent property better ventilation. It should 
be remembered, however, that the better mechanical designs and 
ventilating schemes were equally applicable to machines with- 
out interpoles. A modern non-interpole machine had, he said, 

decidedly better heat-dissipating facilities on account of the 
fact that the air circulation was not nnpeded by the interpoles. 
It should also be noted that the interpole machine was essene 
tially a “copper” machine, and the present high price of copper 
would have a marked influence on the total works cost. 

Further, although an interpole design might in certain instances 

show a slight total economy in material, there were the extra 
labour charges associated with the interpoles which tended to 
oftset any such saving. Continuing, Mr. Ellis said he did not 
think the labour 11 to be serious, especially in Small machines, 
as all the machining necessary might be done at the same time 
as machining for the main poles, the only other. item being the 
winding of the interpoles. He thought the curves of iron losses 
given iu. Figs. 1 and 2 would have been more useful if the 
authors had plotted the watts per kilogramine against the tlux 
density, or if they had given the total weight of the armature 
core and the normal flux density. He questioned whether the 
authors method of estimating the temperature on a more 


rational basis had any advantage over the ordinary 
method, which simply took into account the arma 
ture air-gap surface over the windings. He had found 


that for high-speed alternators a useful surface on which 
to reckon the watts per square decimetre was the total 
external surface of the core—vi.e., the internal and external 
cylindrical surfaces and the two end surfaces of the core. The 
authors, he said, had called attention to the distorting etfects of 
the armature in variable-speed machines when running at top 
speed with the weakest field, and the obtaining of the low 
reactance voltage by use of large commutators with many 
segments, and the use of strong fields. These points could not 
be too strongly emphasised, as there might exist the impression 
that, with the interpoles to take care of the commutation, strony 
armatures, few segments, and high reactance voltages might be 
employed without trouble. Such procedure was in no way justified 
by interpole designs. A matter which became very prominent in 
wide-range variable- speed motors was that of flashing over at the 
commutator at top speed. A motor with a speed range of 4:1 or 
5:1 might have at certain points on the commutators a voltage per 
segments several times the average voltage per segment, and 
there existed between certain points a potential much greater 
than the actual terminal voltage. "lhat had been called atten- 
tion to by Oelschlaeger in the Elektrotechuische Zeitschrift 
of March 7, who found by test that a 500-volt, 21-h.p., 
200-875-г.р.1п. motor had a voltage of over 800 volts existing 
at the commutator at the highest. speed. The reason of that 
was the uneven distribution of potential caused by the much 
distorted field. The authors stated that the interpole core 
should be made circular in section, which was quite correct, 
but it was remarkable that the three typical examples given in 
Figs. 17, 18, and 19 each had a rectangular pole extending the 
whole length ` of the armature. The shape of the interpole 
affected the shape of the main pole. He believed that 
the best use might be made of the space by employing 


cirenlar main poles. апа circular interpoles set to the 
ends of the armature as in Fig. 20. Of course, this was 
not possible if the interpoles were very wide, as in 


Figs. 17, 18. and 19, but he did not think such wide inter- 
poles were required in other than rare cases. The arrangement 
in Fig. 20 was much better than Fig. 17, and also, from the 
point of view of cooling of the windings, reduced leakage and 
shorter mean turns of copper, and it was worth going to a 
rather larger diameter and pole-pitch to take advantage of it. 
The authors stated that the iron losses were less due to decreased 
tooth densities. He did not think that was the reason, as the 
tooth densities quoted by the authors were about the average 
values. The iron losses were generally reduced by employing 
a smaller flux, and, consequently, a less weight of armature 
core. That contributed to the shape of the efticiency curve 
being better for interpole machines, but as to full-load etliciency 
there was little to choose between the two types. He could not 
see where the advantages lay in employing interpoles for such 
rating as that in Fig. 19. À good design for that rating could, 
he said, be obtained without interpoles quite well, and not 
more expensive, and for a considerably higher speed than 
94 rp.m. Mr. Hobart had recently investigated designs o 
various rating over a wide range of speed, and found that it 
ras neither more economical nor advantageous to use inter- 
poles for speeds below the following: 250 kw., 250 volts, 
900 r.p.m.; 500 kw., 500 volts, 500 r.p.m.; 1,000 kw., 
1,000 volts, 250 r.p.m, 
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FOREIGN ORDERS. 


At the present time electrical manufacturers in this 
country are securing more export orders than might be 
expected from the tariff conditions which hamper 
English goods when entering foreign countries. England's 
reputation as an engineering nation rests largely on the 
lead obtained in the earlier days of railway engineering, 
and on the sound work which English civil engineers 
have carried out all over the world. A glance at the 
consular reports will show that this reputation has now 
to be backed by more active representation if we are to 
obtain а reasonable share of work. Ав an example in 
point, the Willans turbine described elsewhere in this 
issue is being sent to Sydney, while other turbines 
made by the same firm will tend to spread the know- 
ledge of the results obtainable with English machinery 
in Japan, South Africa, and elsewhere. In the instances 
mentioned the orders for alternators to be driven by 
the turbines were secured by English firms, thanks to the 
energetic business management of certain manufacturers. 
This is not always the case, and we were informed that in 
one instance of a large quotation for turbo-generators for 
the Continent an English tender for turbines was being 
favourably considered. The suggestion was then made 
that the order for the alternators should also be placed 
in this country, and the names of three of the largest 
manufacturers were submitted for approval. The reply 
was unfavourable, being to the effect that the firms were 
not known. German and Swiss manufacturers had done 
practically all the work in the country in question, and the 
order for the electrical machines will hence gotothem. An 
active representative on the spot could at least have secured 
an opportunity of tendering, and we believe that this, with 
judicious advertising, will enable English manufacturers 
to more than hold their own in quite a number of countries 
where there is no discriminating tariff in favour of our 
competitors. In Canada, for instance, English machinery 
is commanding а much wider sale, and in the other colonies 
we have less to complain of. A preferential tariff 
throughout the Empire would, however, be of the greatest 
assistance to the electrical firms in this country. The 
export order is usually much simpler to deal with than 
one for machinery to be erected in this country. "Take 
the terms of payment, for instance. When exporting, 
the contract price is usually paid against bills of 
lading. The manufacturer has the goods inspected 
at his shops and knows that the cash will be 
available immediately the goods have been passed and 
dispatched. We know even of many cases where a per- 
centage of the contract sum is paid on the placing of the 
order. This is a great contrast with the terms of payment 
in municipal contracts. There only a part is paid on 
delivery, and the manufacturer has frequently to wait a 
year or more for the final instalments which represent his 
profit. Then with export orders a much larger business 
can be carried on with à given working capital than with 
home orders. To secure a reasonable share of work in 
foreign countries, active representatives are needed. 
These should be engineers with a good commercial training, 
as they have not only to convince purchasers of the 
excellency of English machinery, but to secure orders 
against the firms who have previously executed work on 
the spot. The first cost of gaining an entrance to such 
new markets will be high, but the magnitude of 
the power transmission and distribution industry in 
countries where coal is dear warrants the outlay. The 
reports of many industrial firms show that those 
first in the field have found valuable business. Thus 
one cable manufacturing company last year sent over 
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50 per cent. of the cables made in that period to foreign 
customers. The success of dynamo manufacturers has yet 
to reach such a pitch, but such firms as Messrs. Dick, Kerr, 
and Co. and Messrs. Bruce Peebles and Co. have already 
many machines abroad which are proving our supremacy in 
the art. These will pave the way to the control of electrical 
business in the Colonies when tariff reform gives us 
special terms for Imperial trading. 


CORRESPONDENCE. 


% One man's word is no man's word, 
Justice needs that both be heard." 


INSTRUMENT CONTROL SPRINGS. 


SIR,—I am much interested in Dr. Garrard's article 
commencing in your last issue. I made a large number 
of experiments and calculations many years ago on this 
very point, but must give special eredit to Dr. Garrard for 
the true scientific spirit in which he is making his results 
publie, while I did not. 

I might, however, give for information the general con- 
clusions at which I arrived at the time. 16 was in those 
days quite а common experience to go into а central station 
and observe the zeros of moving-coil instruments out” to 
any extent up to 25 per cent. of the maximum scale read- 
ing when no current was passing. This effect was commonly 
known as “creeping of zero." I believe it was supposed 
to have been eliminated by furnishing movements with 
double control springs, or arranged tbat deflection caused 
one to open and the other to close, and in some mysterious 
manner this was supposed to counteract the “creep.” I 
could never, however, understand why this should be so, 
nor could I discover any such effect in practice, apart, of 
course, from the creep due to expansion with temperature, 
which was negligible. Ultimately, I found that springs 
were not subject to creeping, whether single or double, if 
they complied with the following conditions, and if they 
dleparted from them the trouble was present to a greater 
or less extent. | 

The springs must be of phosphor-bronze or other suitable 
material in its “hard” state, and then slightly annealed. 
Such springs were better than either dead hard or soft 
annealed springs. The proportions of the spring should be 
such that the ratio of b (the width of section of the strip) 
to £ (the thickness of the section) was not less than 12 to 1, 
and the ratio, L (total length of strip used), to b not less 
than 30 to 1. This conclusion was largely the result of 
numerous experiments, since the “constants” of the 
material had not then been published, and the results of 
Herr Janus, of Pfaff and Schlauder, had not appeared. It 
is, of course, based on the permissible strains in the 
material, and on the fact that any reduction is more 
effective in the direction of reducing the thickness of the 
material than in any other, as the cube is involved in this 
dimension. 

Attempts were made at the time to draw up an original 
table of constants, but the mechanical properties of the 
phosphor-bronze of various sections received from the 
rollers were so variable as not to permit of definite results 
being decided on. Fortunately, however, the material has 
become more uniform since the days when I was personally 
interested with it, and I am glad to see the subject is 
receiving further attention. 

In my own practice I embodied the results of my experi- 
ments in the form of а specification governing the order of 
supplies of springs from the manufacturers, and found it 
to work extremely well. The former very serious trouble 
of creeping disappeared entirely.— Yours, etc., 

G. J. LEMMENS. 
87, Victoria-street, Westminster, June 3, 1907. 


RE QUESTION No. 966. 


SIR,—I cannot agree with some of the statements con- 
cerning the fall of potential methods of localising faults on 
electric light mains. There is no need to take the gear 
from one end of the cable to the other. Neither is there 


199 


any necessity for а third or pilot wire to be used. The 
following will convince readers of this fact. 

The faulty cable, A B, is looped with the healthy one, 
C D. At the end, X, а resistance of about one ohm is 
inserted in series, as shown in Fig. 1. А current of about 
20 amperes is put through the loop. "The fall of potential 
is first taken between А апа earth, and then between C 


MIG. I. VOUTM 


K 
EARTH 
Fic. 1. 


and earth. Call the first V, and the second V,, and let / 
equal the length of loop. 
Distance to fault = - M l 
Vit V; 

If the cables are of different sectional areas, the healthy 
main is reduced to the equivalent length of the faulty 
section.‘ The following shows this process. Suppose a 
loop to be made up of 100 yards of *1 section and 100 yards 
of ‘2 section (the former being the faulty section). There- 
fore, the equivalent length ot loop is 150 yards. Let V, 
equal 125 and V, equal 455. 

125 
125 + ‘455 

Proof.—Let us take 100 yards of ‘1 section and 100 

yards of 2 section, and intentionally earth them where 


they are looped, and base our calculations on the ‘1 being 
the faulty cable. The equivalent length is 150 yards. 


Distance to fault = х 150 = 55:5 yards (nearly). 


Now let us pass a definite current through the loop, and 
say the fall of potential from A to B equals 444, equals VI. 
Now, since C D is twice the sectional area of A B, the fall 
of potential along C D is just one-half of that along A B, 
therefore V, equals 222. 

444 
222 + 444 


CoNSTANT READER, CARDIFF. 


Distance to fault = x 150 = 100 yards. 


INSTRUMENT CONTROL SPRINGS. 
BY CHARLES C. GARRARD, PH.D. 
(Concluded from page 751.) 


Calculation of Spiral Springs.—Referring to equation (2), 
and having regard only to the small length of spring, P Q, 


we have 
1 1M 
r m IE 
. PQ РО MPG 


M 

= 0—0, =. P 
5 
where Ө and 6, are the angles subtended by the length, 
P Q, after and before deflection. Adding up for the whole 
length of spring, L, one gets 
aoe 

IE 
Substituting this in equation (3), and remembering that 
M =p I, we get 

CLwpIL. 


Total angular deflection = w 


800 


Thus it will be seen that L disappears, and 
Gach er 
6 2 


Now Р is the maximum stress in the material, and if we 


set it equal to 600 x 10? (C.G.S.), and divide by 5, we get 
an equation which gives the maximum torque per unit of 
width which any spring made of phosphor-bronze rect- 
angular strip of any fixed thickness can give—viz.: 


Cmax- м 
— 60 а 
j 600 x 10 8 (4) 


From equation (3) we have w= e LIEB 
ET El 
Multiplying both sides by 5 we get 
wt ptL 
2 2E 
But i is the maximum stress in the material. 


Setting this equal to 600 x 10? we get an equation which 
tells us the maximum angular deflection which a spring of 
known thickness and length will stand ; thus 

| oma - Е ; (5) 

From equations (4) and (5) the curves given in Fig. 6 

are calculated. For ease in use the widths and thicknesses 
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are given in hundredths and thousandths of an inch 
respectively, and the angular deflection in degrees. АП 
other values are, however, in C.G.S. units. 

In order to obviate the necessity of considerable calcula- 
tion every time the dimensions of a spring are required, 
the curves given in Fig. 7 have been calculated as follows: 


From equation (3) we get b .CL12 


| 0 E 
Now, if the angle w be fixed, as is generally the case, it 
being equal to the full scale deflection of the instrument, 


it is evident that for a fixed thickness the term AT 
t) 
constant. The value of this constant, К, depends on the 
thickness; thus a curve can be plotted connecting thickness 
with К. This has been done. in Fig. 7. Of course, a 
different eurve is obtained for each different angular deflec- 
tion. Two curves, for angular deflections of 90deg. and 
500deg., are given, these corresponding to the maximum 
scale readings of moving-coil and long-scale induction 
instruments respectively. For convenience of plotting, the 
cube root of K is plotted instead of K itself. 

. From the curves given in Figs. 6 and 7 it is possible to 
get at once the dimensions of any spring that is required. 


ls à 
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of half a gramme-centimetre for 90deg. deflection. Using 
the curve given in Fig. 6, and trying a thickness of :004in., 
we see that the maximum angular deflection per inch of a 
spring constructed of such thickness material is 14 25deg. ; 
thus the spring must be at least 90 + 14:25 = 6 Zin. long. In 
order to have a large factor of safety we will make the 
spring 12in. long. From Fig. 7 we get / for 90deg. deflec- 
tion and ‘004 thickness, equal to :154? = 240 x 107°, 


'. width of spring = 240 x 1075 x 12x 2 54 x `5 = ·0571п. 


КЫ. ЕШ БЕ LLL LDLLLLLLELLIELELLLLLLELLTILTS 
DET IL LI E 


of Spring 


L = Length of Spring in Centimetres 
W — Tota! Deflection of Sprin 
ачаа da ET. 
——— — 


A 
РА . ESI 
i Ke H 


Thickness of Materia! of Suring ` 


Fic. 7. 


Summarising, we have: torque = 5 gramme-centimetre ; 
thickness = '004in. ; length = 1210. ; width = :037in. ; factor 
of safety = 1:9. Аз these figures are convenient ones, 
yielding a spring of suitable shape and stability, they can 
be adopted for the spring in question. 

Testing of Spiral Springs —In the practical process of 
instrument making it is found most convenient to classify 
or control the instruments made in terms of the torque 
exerted on the moving system. With moving-coil instru- 
ments it is possible to predetermine accurately the torque 
which will be obtained, and on this class of instrument it 


— 


Ета. 8.— Back View of Control Spring Balance. 


is customary nowadays to fit the movement straight 
away with springs having the correct torque. If it be 
found then that the instrument gives the proper deflec- 
tion with the correct current, a proof is obtained that all 
things, such as magnetism of the magnet, ete., are in order. 
With electromagnetie and induction type instruments this 
accurate predetermination of the operating torque is not 
possible. With these instruments, therefore, the usual 
plan is to measure the torque as given by the assembled 
instrument and then to fit a corresponding control spring. 
А simple apparatus for measuring the torque of instrument 


As an example, we will calculate a spring to have a torque | springs is shown in Figs. 8 and 9, It consists of a balanced 


THE ELECTRICAL ENGINEER, JUNE 7, 19. 801 


— — 


strength, and also of translating the measurement of 
strength, as used in instrument making, to the measure- 
ment of strength as made by the spring manufacturers. 

Fatigue Tests. — While the method illustrated in Figs. 1, 2, 
and 3 yields very interesting and instructive results, it 
consumes too much time to be used regularly in practice. 
The most convenient method of testing for absence of 
fatigue is to deflect the movement mechanically for, say, 
a week, and at the end of that time observe whether any 
zero error has been set up. Fig. 10 illustrates a box 
adapted for making this test. 'Тһе movement is fixed 
securely in the same, and the zero adjusted by means of 
the mirror and knife-edge pointer. The needle is deflected 
mechanically by means of the stop, А, and at the end of 
a week the percentage error due to fatigue is read off at 
the scale, S. 


and graduated long arm 104cm. long, along which a weight 
can be placed at any position to give balance. The spring 
is deflected by turning the plate, A, and the extent of the 
deflection is read off on the graduated dial in front. Such 
a simple apparatus will measure a torque of, say, one gramme- 
centimetre with an accuracy of 1 or 2 per cent., which is 
good enough for the purpose. For a more accurate 

etermination, such as is required for checking the calcula- 
tion of the springs, or for purposes of ordering the 
springs from the makers, resource should be had to the 
method adopted by the spring manufacturers. The best 
manufacturers of spiral springs are watch and clock material 
makers, and their method is analogous to that adopted for 


WORKING EXPERIENCES WITH LARGE GAS- 
ENGINES.* 


BY CECIL A. ST. GEORGE MOORE, B.A. CAMB. 


‘Introduction.—The production of power by the use of 
large gas-engines has developed at a remarkable rate durirg 
the last few years, and much has been written on the 
subject. Most of the literature is, however, written from 
the manufacturers’ point of view, and generally by the 
manufacturers themselves, and it deals almost exclusively 
with points of design. We have very little information 
about the actual behaviour of these engines in everyday 
working, the only paper treating this side of the subject 
which the author has seen being one which appeared in 
“Stahl und Eisen" about 18 months ago, and which has 
never been published in English. "The present paper has 
been written to show some of the defects which have pre- 
sented themselves in actual work, and by what means and 
to what extent they have been overcome. It is, however, 
only fair to manufacturers to state at the outset that the 
author's experience has been with engines built 18 months 
ago and.longer, and that many of the troubles herein men- 
tioned would not occur in engines built at the present time, 
owing to improvements in design. The conservatism which 
seems natural to British engineers has done much to keep 
back the development of large gas-engines in this country. 
Consulting engineers, who have, in most cases, had no 
experience of these engines, are naturally reluctant to 
specify machinery of the reliability of which they have no 
personal, and probably very little second hand, knowledge. 
Consequently, in many cases steam plant is put down where 
gas-engines would have served the purpose equally well, 
and would have produced the power for half the cost. 
Conservatism also shows itself in the designs of large 
engines which have originated in this country, as nearly 
all English makers are working in the direction of develop- 
ing for large sizes the same type of engine which has been 
found to work satisfactorily in small units. On the Con- 
tinent, however, where the manufacture of small gas-engines 
has not been such a large industry as with us, new lines 
have been followed in designing larger sizes, in most cases 
following the general form of the horizontal steam-engine, 
alterations from this form having been made where found 
necessary. 

Types of Engines.—No one type of engine has yet proved 
itself superior to all others. The engines built on the 
Continent can be classed under three main heads—vi. : 
(1) the double-acting four-cycle type, generally made in 
large sizes with tandem cylinders; (2) the Oechelhaüser 
type; and (3) the Kórting type. All three types are now 
made in this country under licence; engines of the first 
type, designed in England, are also made by one or two 
firms. Several other English firms have, however, struck 
out lines of their own, generally retaining the familiar open 
cylinder and trunk piston, the cylinder usually being 
kept as small as possible, and the power being increased by 
adding to their number. The vertical type is almost 
peculiar to this country, and it has been adopted for 
engines as large as 700 b.h.p. or more by several firms, 
notably the Campbell Gas-Eugine Company, the British 


Fic. 9. — Front View of Control Spring Balance. 


testing watch balance springs. It consists of mounting the 
spring on a spindle provided with a little flywheel. The 
free end of the spring is grasped with a pair of tweezers, 
and the spring is set into circular oscillations. The time 
taken to make, say, 50 complete swings can be measured 
accurately with a stop watch. The small “ flywheel” men- 
tioned above can consist of a penny with a small hole bored 
in the middle and fitted tightly over the spindle. 
If T be the periodic time as determined above, we have 


122 2 Yi angular displacement, 


angular acceleration 


ка 2 * о) 
torque =I,’ 


where I, = moment of inertia of the rotating mass. 
Thus the periodic time is inversely proportional to the 
square root of the torque of the spring per unit angle. 


Fic. 10. — Fatigue Testing Box for Instrument Control Springs. 


It follows that if the periodic times of two springs be T, 
and T, when measured with the same testing apparatus, 
and C, and C, be their torques for any fixed angle, say 
90deg., then 


This gives us an accurate method of comparing the 
torques of two springs which are near one another in 


Perry Practical Mechanics,” p. 188. * Paper read before the Society of Engineers. 
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Westinghouse Company, and Messrs. A. Rodger and 
Co. Two, complications which many firms seem 
very anxious to avoid are water-cooled moving parts 
and piston-rod packing. The 750-b.h p. engine built 
by the British Westinghouse Company has no fewer 
than six open cylinders with trunk pistons, in three 
tandem sets, no water cooling being used for either 
pistons or exhaust valves. The Campbell engine of about 
the same size has four vertical open cylinders side by side, 
while the National Company have four horizontal cylinders 
side by side. The Premier Company have developed a type 
of engine with four horizontal single-acting cylinders in 
two tandem sets, water cooling being used for the pistons 
and exhaust valves. The engine is made in sizes up to 
about 1,200 b.h.p. Messrs. Crossley Bros. and Kynoch, 
Limited, are building double-acting tandem engines of the 
Continental type of their own design. 

Scavenginy.—The value of positive scavenging in engines 
of the four-cycle type is still regarded as an open question. 
In most of the large Continental engines no scavenging is 
attempted, it being presumably thought that the results 
obtained are not worth the extra complication. In this 
country all the Premier engines are fitted with a positive 
scavenging device, and it is claimed that, owing to 
the clearing out of all the burnt gases in the cylinder, 
there is no tendency to fire during the suction stroke, 
and that the charge of fresh air keeps the engine 
cooler, and hence there is less tendency to preignition. 
Experiments made some years ago by Mr. F. Grover seemed 
to show that a mixture of air, coal gas, and exhaust gas 
gave better results than if the exhaust gas were replaced 
by more air. It must also be remembered that 
explosions during the suction stroke are, as a matter of 
fact, quite harmless, and in a non-scavenging engine they 
oecur very seldom if everything is working properly. 
‘Theoretically, it seems, however, that if the clearance space 
їз full of pure air at the commencement of the suction 
stroke, a stronger mixture might be drawn in, and 
consequently an increase of power might be obtained with 
an engine of the scavenging type, as the air already in the 
cylinder would serve for the combustion of the extra gas 
drawn in. 

Governing,—The governing of gas-engines of the four- 
cycle type has received very careful attention from 
Continental engineers. The hit-and-miss method, which 
has been the universal practice for small engines, is satis- 
factory in sizes up to 200 h. p. for driving direct-current 
dynamos. If the engine has several cylinders, and а 
separate governor for each, there is no reason why this 
method should not be used for still larger sizes, provided 
that each cylinder does not develop more than about 100 h.p. 
For driving alternators and other work where a steady 
turning moment is necessary, some other method must be 
employed. The plan most usually adopted is to provide 
a varying cut-off for the gas on the suction stroke, the 
gas and air valves opening together at the commence- 
ment of the stroke, the gas-valve closing at a variable 
point determined by the governor, and the air-valve 
remaining open until the end of the stroke. The pro- 
vision of а separate air-valve is not essential, but this is 
used in the Cockerill engine. This method gives a weaker 
mixture as the load is reduced, the compression pressure 
remaining constant. At very light loads misfiring is 
likely to result, owing to the extremely weak mixture, 
hence there is usually а supplementary arrangement for 
cutting out explosions entirely when the speed exceeds a 
certain value. Another method of governing is to cut off 
the gas and air together at а varying point on the suction 
stroke, thus giving а mixture of constant proportions but 
variable quantity. At light loads, when the cut off is early, 
the pressure in the cylinder at the end of the suction 
stroke falls very much below atmospheric, and in order to 
prevent the valves being opened by the atmospheric 
pressure outside, a positive mechanism must be provided 
for keeping them closed. In the Cockerill engine this 
takes the form of a double roller for each cam, the rollers 
b:ing placed on opposite sides of the cam so as to act 
positively on the valves in both directions. The Cockerill 
engine is supplied with either method of governing, at the 
option of the purchaser. The by-pass governor valve, as 
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commonly used on the Kórting engine, is not satisfactory 
with producer gas, as the deposited tar frequently causes it 
to stick. Governing by a variable cut-off on the suction 
stroke has been tried with this type of engine, but has not 
been found satisfactory owing to the heavy suction pro- 
duced in the gas-pump. A simple and fairly efficient form 
of governor for this engine is an ordinary butterfly valve in 
the gas-pipe, as employed in the older types of steam- 
engines. If set very carefully, this will prevent serious 
racing when the load is thrown off, but will not give а very 
small speed variation in ordinary working. For direct- 
current work, however, this is not essential. 

T'wo v. Four Cycle Engines.—It is not necessary to describe 
here the action of the Kórting and Oechelhaüser engines, 
as full descriptions have appeared in many engineering 
journals ; all the latest details of Continental gas-engine 
practice will be found in the long series of articles that 
have lately appeared in Power. The principal advantages 
claimed by the makera of the Kórting engine for that type 
are regular turning moment with one cylinder, reduced 
floor space, and the absence of water-cooled exhaust valves. 
It is evident that a single-cylinder engine of this type will 
give approximately the same power as а double-cylinder 
engine of the same bore and stroke working on the four- 
stroke cycle. But opposed to this there are several points 
to be considered. Owing to the great length of the piston 
in the Kórting engine, and also to the fact that it is a 
slow-speed engine with a very long stroke, the total length 
of the engine is not far short of that of a four-cycle engine 
of the same power, whereas, owing to the space taken up 
by the charging pumps, the breadth of the Körting engine 
is very much the greater. The Kórting and Oechelhauser 
engines possess one great and indisputable advantage 
over the Otto cycle type—namely, the absence of water- 
cooled exhaust valves. The thermal and mechanical 
efficiencies of the Körting type of engine are both com- 
paratively low, for the following reasons. The charge has 
to be pumped into the working cylinder in a very short 
time, and а good part of it enters while the exhaust ports 
are uncovered. Although air is pumped in first, a certain 
amount of gas always finds ite way through into the 
exhaust pipe when the engine is working at full load, 
and hence the delivery of gas begins early; the 
quantity lost amounts to from 15 to 20 per cent. 
of the whole charge. This the author has seen verified 
by systematic analyses of the exhaust gas, taken from 
two different engines under various conditions. In 
some tests of an engine of this type belonging to tbe 
Société Anonyme de Grivegnée, made a year ago, there 
was an unexplained loss of 50 per cent. in the heat balance, 
and those in charge of the tests concluded that this was 
due either to incomplete combustion or to direct expulsion 
of gas into the exhaust. No analyses of the exhaust gases 
were made in connection with these tests. With regard 
to mechanical efficiency, since the power required to work 
the charging pumps varies from 12 to 15 per cent. of that 
indicated in the working cylinder, the said efficiency must 
be much less than that of the four-cycle type. The com- 
bined efficiency of a Kórting engine and dynamo is 
not usually more than from 70 to 75 per cent. The 
Oechelhaüser type of two-cycle engine has several very 
excellent features which are possessed by no other engine. 
Among them may be enumerated the following: (1) the 
opposite cranks make it possible to balance the engine very 
perfectly ; (2) there are no valves of any kind in the work- 
ing cylinders; (3) the working cylinder is open at both 
ends, making satisfactory lubrication an easy matter, and 
simplifying the operation of inspecting the cylinder and 
pistons ; (4) there are no complicated cylinder covers which 
are liable to give trouble by cracking; (5) the two pistons 
moving in opposite directions give a very rapid expansion 
and compression. | 

Piston of the Körting Епдіпг. — Тћеге has been much to 
learn with regard to the design of the piston for engines 
of the Kórting type. Owing to its great length and 
weight, it is difficult to make it a satisfactory and reliable 
job. If the engine is not fitted with a tail rod, the piston 
is generally a plain cylindrical casting. If the rod is fixed 
to the piston by means of a flanged end, the joint must be 
made with a copper ring, as no soft jointing material will 
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keep tight for more than а day or two under the stresses 
caused by the explosion, since the joint is alternately in 
tension and compression, as the explosion occurs at either 
end of the cylinder. A section of this form of joint 
is shown in Fig. 1. If this form of joint is used, 
the internal flange of the piston will certainly sooner 
or later crack radially through two or three of the stud 
holes, as shown in Fig. 2. The original cause of these 
cracks is apparently the stress due to cooling, combined 
with the rather severe conditions of work. These cracks 
must get very bad before there is any danger of the piston 
breaking, and so long as they do not extend beyond the 
studs the engine may quite safely work. If ribs are cast 
inside the piston at the corners, these will all crack through 
їп а very short time, the cause being apparently cooling 
strains in this case also. Another method of fixing the 
rod is by means of a large nut outside the piston, a collar 
on the end of the rod bearing against the latter inside, the 
rod being inserted through a detachable cover at tho back 
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FIG. 2. 


end of the piston. This is shown in Fig. 3. The objection 
to this method is that after running a short time the nut 
usually gets stuck so fast that it is quite impossible to get 
it off, so that when it is required to turn up the rod it is 
necessary to mount it and the piston together in the lathe. 
The author has seen two pistons break off rouud this nut, as 
shown in Fig. 5. Inonecasethis happened while the engine 
was running, the result being that both the cylinder and 
the front cover were smashed. In the second case, by pure 
accident, the engine happened to be stopped just in time, 
aod when the cylinder was opened the piston was found 
quite loose. Messrs. Mather and Platt have lately designed 
a piston which should be without most of the failings 
enumerated. It is made in three pieces: the two ends are 
steel forgings and are bolted to a plain cast-iron cylindrical 
barrel, the latter being made of larger diameter than the 
ends to avoid any rubbing contact between the steel and 
the castiron cylinder. With the heavy pistons used on 
the Körting engine, it is a very good thing to have the 
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bottom shod with white metal, which takes up the wear, 
and which can be renewed from time to time ; otherwise, 
if the whole weight of the piston rests on the bottom of 
the cylinder, the wear of the latter will be very great. 
The white metal should stand out about 1mm. from the 
body of the piston. Any attempt to make the piston 
barrel other than cylindrical, to facilitate renewal of the 
white metal, or for any other reason, will always have one 
result—the piston will crack. If the engine is fitted with 
a tail rod, the rod should either be continuous right through 
the piston, or the two rods should be bolted rigidly together. 
In no case should the cast-iron piston block be used as a 
connecting link between the two rods. 

Cracking of Cylinders.—The complicated form of the 
cylinder head of the Körting engine renders it very liable 
to give trouble by cracking. The usual pattern cast in one 
piece does not as a rule last more than a year if working 
fairly continuously, althougb, of course, there are excep- 
tional cases when one may last much longer. The outside 
walls, fortunately, generally crack first, owing to the expan- 
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sion of the inner wall by heat. They usually give way first 
along the root of the flange, and also at the corners of the 
rectangular holes giving access to the jacket space. These 
cracks begin and spread very 5 and there is 
practically no danger of a sudden failure, so that the 
engine can be run for a long time after these cracks have 
shown themselves, provided, of course, that the internal 
walls of the head are quite sound. "The author has seen an 
eugine running with a crack 2ft. long in the outer wall at 
the root of the flange. If a crack occurs in the internal 
walls of the cylinder or head, the engine must, of course, 
be stopped immediately. Such a crack can always be 
detected while the engine is running by watching the 
jacket-water discharge. The gas blown into the jacket 
through the crack will cause periodic stoppages of the flow 
of water in order to get out, provided that there is no 
opening at the top of the jacket. If the cylinder is cast 
on а chill, a great number of minute circumferential cracks 
from 6in. to 8in. long generally appear inside after a short 
time, but these have been found to be quite harmless, as 
they do not extend to any appreciable depth in the metal, 
and after & time they do not seem to spread. 

Wear of Cylinders.—The following figures regarding the 
wear in the cylinder of a Körting engine after eight 
months’ work are interesting. Diameters of cylinders, in 


inches : 
J БАЕ 1905. March 16, 1906. 
925 29 


Front end vertical ............... 925 ......... "990 
„ „ horizontal 29911 956 
Centre of ports vertical 29:995 ......... '028 
s „ horizontal 29 975 40:000 
Back end vertical ............... 911 ......... 29 978 
„ horizontal ............ 29 890 ......... ‘963 


These figures show that the greatest wear takes place in the 
middle of the cylinder at the exhaust ports. The reasons 
for this are evidently (1) part of the cylinder is crossed by 
both sets of rings, and (2) the reduced wearing surface at 
the exhaust ports. The engine in question had its piston 
shod with white metal, but no attempt was made to keep 
the weight of the piston off the cylinder by cambering the 


rods. 
(To be continued. ) 


THE ‘‘ PROTECTOR" CORD GRIP. 


Messrs. Ward and Goldstone, of Springfield-lane, Salford, 
have put on the market a new cord grip designed to prevent 
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Fic. 1. 
damage to flexible cords at the point where they leave the 


lampholders. As shown in Fig. 1, the grip consists of a 
rubber tube or sleeve, А, slightly taper and having a flange 
formed on the lower erd. A metal washer, B, having two 
side pieces or tongues, is slipped over the tube, and serves 
to compress same on screwing down the cap of the lamp- 
holder, as illustrated їп Fig. 2, which shows in section tho 
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grip fitted to а lampholder. From a sample sent us we 
find that the rubber sleeve prevents the usual sharp bending 
‚ of the flexible at the wooden cord grip. 


PERSONAL. 


The salary of Mr. Edmund Fenton, assistant electrical engineer at 
the Bridlington Corporation works, has been increased by £5 per 
annuni to a maximum of £120. 

Mr. W. J. Price, A.M.I.E.E., has resigned his position as shift 
engineer in the Summer-lane station of the Birmingham Corporation 
in order to take up a more lucrative position abroad. 

Mr. David Smith, the assistant engineer at the Tunbridge Wells 
electricity works, has been appointed resident engineer at a salary of 
£225 per annum and £25 increase at the close of one year. Mr. W. Н. 
Hayden, the present chief clerk, has been granted a salary of £150 and 
£10 increase at the expiration of one year. 

The Edinburgh Corporation Tramways Committee recommend that 
Sir Alexander sr d be given a permanent appointment as consult- 
ing engineer to the Tramways Committee, at a salary of £200 per 
annum, on the same terms as those on which he holds a similar 
appointment under the electricity department. 

We learn that Mr. J. Lawson, of 35, Mount Stuart-square, Cardill, 
has been appointed by Messrs. Newtons, Limited, of Taunton, their 
agent in South Wales. He will keep a stock of motors at his address 
ready for immediate delivery, and, as he has been representing them 
in an unofficial manner for some time, he is thoroughly acquainted 
with their machines. 

With reference to the notice which appeared in these columns last 
week as to the appointment of superintendent mechanical engineer by 
the Shrewsbury Corporation, we omitted to mention that the appoint- 
ment is in no way connected with the electricity department of that 
Corporation. We hasten to point this out in case our first notice 
might seem to do an unintentional injustice to the capable electrical 
engincer and manager at Shrewsbury—Mr. C. M. Johnston. 

Mr. J. Cowderoy, who was for some years in the commercial depart- 
ment of the Electric Lighting and Traction Co. at Kidderminster, left 
the borough last week to take up an appointment as head of the com- 
mercial department of the electric lighting undertaking of the Council 
at Barking. Before leaving, Mr. Cowderoy was presented by his 
colleagues of the Stourport Boat Club with a testimonial, and at the 
annual excursion of the tramway employés to Bridgnorth Mr. 
Cowderoy was presented by his former colleagues and the employés 
with a silver cigarette case and match box, accompanied by the donors' 
best wishes for his success in his new sphere of labour. 

The Finance Committee recommend to the Islington Borough 
Council that Mr. J. Bradley, whose present salary is £112. 10s. per 
annum, be promoted from electricity accounts clerk to first invoice 
and accounts clerk at a salary of £126; that Mr. R. A. Jordan be 
promoted from rate clerk to electricity accounts clerk at a salary of 
£85; that Mr. C. S. Crompton be transferred from  electricit 
accounts clerk to rate clerk at a salary of £105; and that Mr. H. 
Hume, at present acting teniporarily as fourth electricity accounts 
clerk at a salary of £104 per annum, be appointed on the permanent 
staff as second electricity accounts clerk at a salary of £112. 10s. 

It is with extreme regret that the news of the death of Sir Charles 
Mark Palmer, Dart., M.P., will be read. Though Sir Charles was 
not directly connected with electrical engineering, the huge tirm on 
Tyneside, which owes its origin to his foresight and enterprise, has 
within recent years displayed considerable activity in the electrical 
branches of engineering, and have equipped their extensive works with 
a complete up-to-date electrical equipment. Notwithstanding the 
fact that the industrial activities of the late Sir Charles Palmer lay in 
directions other than ours, his death at the ripe age of 85 will be read 
with universal regret, in which electrical cngineers cannot but share. 

Mr. John May, M. I. C. E., M. I. E. E., and Mr. G. W. Spencer 
Hawes, M. I. E. E., announce that, their connection with the firm of 
Messrs. Robert Hammond and Son having been terminated by mutual 
consent, they are now practising, under the style of May and Hawes, 
at Caxton House, Westminster. Messrs. May and Hawes, whose 
experience in tlie design, construction, and administration of electrical 
undertakings extends over a period of 17 years, are prepared to deal in 
a consultative capacity with all classes of electrical engineering work, 
to advise on rating questions and administrative matters, and to 
present the technical, financial, and statistical aspects of electric 
supply, tramway, and railway schenies before parliamentary com- 
mittees, Local Government and Board of Trade inquiries, and 
arbitration courts. 

In order to fix in their friends' memories the fact that their New- 
castle branch address had been changed tron: 43 to 50, Grainger-street, 
the Union Electric Co. held an exhibition of their specialities in their 
new showrooms on the 30th ult., and followed this by a well-arranged 
dinner at Tilley's Restaurant. A feature of this festivity was the 
unaninity with which old customers arose and spoke of the good 
treatment and fair dealing experienced by them, and if the hearty 
wishes expressed for the future happiness of the local branch could 
help, there is no doubt about its success. Mr. Justus Eck proposed 
the health of the guests present in body and present in spirit, and the 
foregoing testimony was given in reply by the first-named contingent 
of guests. Mr. Jas. Gilman, tlie manager of the Newcastle branch, 
was also the subject of encomium and good wishes. The preliminary 
inspeetion of the company's showroom revealed an exhibition of 
dynamos, arc lamps, switchgear, meters, and motors, which appeared 
to be well worth the happy title of D. E. W. type, as is understood hy 
durability, ү, aud good workmanship, the watchwords of 
the Union Co.'s works. 


-- 


PARLIAMENT. 


London County Council (Electric Supply) Bill. 


In the House of Commons on Tuesday the following were 
appointed members of the Select Committee on the London 
County Council (Electric Sg ы : Mr. W. Howell Davies, 
Mr. Joseph Nolan, Mr. W. W. Rutherford, Sir Albert Spicer, 
and Mr. D. A. Thomas. 


Telegraph (Money) Resolution. 


The resolution authorising the issue out of the consolidated 
fund of a sum not exceeding £6,000,000 for the purposes of the 
Telegraph Acts from 1863 to 1906, and the application of the 
provisions of the Telegraph Act of 1902 to the raising of such 
sum, has been agreed to in committee and reported to the House 
of Commons. 

Patents and Designs Bill. 


The Patents and Designs Bill was again before a Standing 
Committee of the House of Commons on Tuesday. Clause 21 
provided that at any time not less than one year after the 
registration of a design any person interested may apply to the 
comptroller for the cancellation of the registration on the ground 
that the design is used for manufacture exclusively or mainly 
outside the United Kingdom. In order to bring this clause 
into harmony with the amended clause regarding patents, Mr. 
Lloyd-George moved the omission of the word ' interested. 
leaving it open to any person to apply for cancellatiou. А new 
clause was added to the Bill, on the motion of Mr. Lloyd- 
George, providing that any ground on which a patent might be 
revoked under the Act might be available by way of defence to 
an action for infringement. The Bill passed through committee, 
and was ordered to be reported, as amended, to the House. 


Private Bills. 

The Penrith Electric Lighting Bill, a Bill to confirm certain 
rovisional orders made by the Board of 'Trade under the 
“lectric Lighting Acts, 1882 and 1888, has passed the examiners 

of the House of Lords. Among the provisional orders included 
in the Bill is one for the amendment of the Penrith electric 
lighting order of 1900, so that there may be an extension of 
time for the compulsory works. 

The Lytham Electric Lighting Bill was before the Examiners 
of the House of Lords for proof of compliance with the Standing 
Orders on Monday. The Bill is to confirm certain provisional 
orders made by the Board of Trade under the Electric Lightinz 
Acts, 1882 and 1888. No opposition was offered, and the 
Examiners decided that the orders had been duly complied 
with ; consequently the Bill will be reported for its second 
reading in the House of Lords. A provisional order in the Bul 
enables the Lytham Council to supply electricity within their 
district. 

The Bill promoted by the Central London Railway Company, 
which is to authorise the company to construct certaiu works at 
the Shepherd's Bush terminus, has been ordered for third read- 
ing by a House of Commons Committee. 

The following Bills have been read а second time in the 
House of Lords: The Leeds Corporation Bill, the Londen 
County Council (Tramways and Improvements) Bill the 
London and North-Western Railway Bill, the London United 
Tramways Bill, and the Penrith Urban District Council Biil. 
The Bristol Corporation Bill and the Burnley Corporation Bill 
have passed the third reading in the same House. 


Radiv-Telegraphic Committee. 


The Times yesterday (Thursday) morning stated that Sir J. 
Dickson-Poynders Committee on the Radio-Telegraphic Con- 
vention signed at Berlin on Nov. 3, 1906, appointed three 
months ago to report what, from the point of view of national 
and public interests, would, in their opinion, be the effect of 
the adhesion or non-adhesion of this country to that. convention, 
enter to-day (Thursday) upon the consideration of the draft 
report embodying the conclusions and recommendations which 
their chairman invites them to adopt for presentation to the 
House of Commons. The evidence taken in the course of the 
inquiry having made it tolerably clear that, as the result of the 
representations made by the British delegates at the Berlin con- 
ference, the shape ultimately given to the convention waa, in all 
essentials, that which his Majesty's Ministers insisted upon as а 
condition precedent to its approval, it may be assumed, savs the 
Limes, that Sir J. Dickson-Poynder will suggest to his colleagues 
on the committee the desirability of pronouncing in favuw ot 
adhesion, on the ground that non-adhesion might produce 
results detrimental to this country. In view of the рісо‹ег 
part played by the Marconi Company in the application ot 
wireless telegraphy to useful purposes, the committee аге 
expected to place on record an expression of opinion concern 
ing the company's special title to compensation, should tie 
ratification of the convention lead to a diminution of thet 
business at British stations; but a decision in this matter s 
not likely to be arrived at without a good deal of preliminar 
discussion. 
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LEGAL. INTELLIGENCE. 


WILLANS AND ROBINSON. 
Reduction of Capital. 


In the Chancery Division on Tuesday, before Mr. Justice Kekewich, 
a petition by Willans and Robinson for sanction to reduce the capital 
by £335,000, which was unrepresented by available assets, was heard. 

Counsel їп support of the petition said the company, which 
carried on the business of engineers, started works at (Jueensferry, 
Cheshire, and spent a very large sum of money. The company had 
works also at Rugby. The Queensferry works proved an absolute 
failure, and though counsel would not like to say they were standing 
derelict, because the сошрапу hoped to sell them, they had to be 
written down to £100,000. They consisted of leasehold property, 
machinery, plant, railway, etc., and Mr. Price, engineer valuator, of 
London and Manchester, considered that the works did not exceed in 
value £100.000, and the company might have to take less. The 
chairman of the company stated in an affidavit that the loss in trading 
in the last few years had resulted from the company having to recon- 
struct its engines and manufacture high-speed engines of a new type. 
lt was proposed to wipe £246,000 otl the Queensferry works and 
£68,000 otl the reserve. 

His Lordship sanctioned the reduction. 


TELEPHONE AGREEMENTS. 


In the City of London Court on Tuesday the National Telephone 
Co. sued Mr. J. Carruthers and Mrs. H. C. Hemmings, representatives 
of the ‘‘ Threo Syndicate,” for £6. 19s. 8d., rental of a telephone for 
a second year. 

Defendants’ case was that they took the telephone for three months, 
paying for it for 12 months in advance ; that it was taken away by 
the company at the end of about the first six months, and that, there- 
fore, the company had no claim for a second year's subscription. The 
company's case was that they had received no noti:e to discontinue 
such as it was entitled to under the contract. Alter the defendants 
had had the telephone about six months the company found the 
premises had been vacated, and, therefore, removed tlie instrument. 
They were justified in doing that under their by-laws and regulations 
without notice. The company still held the iustrument at the 
defendants! disposal, aud has no notice to discontinue had been given, 
defendants were liable for a second yeat's subscription. 

Judge LUMLEY Situ, K.C., said he did not know that there had 
been any case in which it had been held that the Telephone Co. 
could recover for rent which accrued after it had altogether removed 
the machine, although Шеге had been cases—he had decided some 
himself—where the telephone was allowed to remain, though discon- 
nected, and subsequent rent was held to be recoverable. However, he 
ex pressed no opinion in the matter, as the case had to be adjourned. 


SMITH v. ABERDEEN CORPORATION. 
Tramear Accident. 


In Aberdeen Sheriff Court on Wednesday, May 29, before Sheriff 
Henderson Begg, the record was closed in an action in which Agnes 
Smith sued tlie Aberdeen Town Council for the sum of £100 in nume 
of damages. 

In the condescendence it is stated that pursuer, who is 12 years of 
age, joined a tramcar near Walltield-crescent on Jan. 23 for the purpose 
of returning to her father's house in Skene-street. She paid her fare, 
and took her seat inside the car. On reaching the car station, a few 
vards north of Skene-street, at which she wished to alight, she rose 
from the seat and went to the rear platform of the car, in the anticipa- 
tion of it being stopped by the conductor. He was not on the piatform, 
aud it is believed that he was on the top of the car. The саг passed 
the station at a high rate of speed, and continued so going round the 
curve Which is situated there. While the car was taking the curve 
the pursuer, who was standing on the platform, was, through the 
oscillation, thrown off the platform head foremost, and alighted on 
the street, sustaining serious injuries. She was removed to the Коуз] 
Infirmary, where it was found that she had sustained a fracture of the 
skull in the neighbourhood of the right ear, the drums of both ears 
were damaged, and she sustained a severe shock to her nervous system. 
As the result of the accident she is now very dull of hearing, her eye- 
sight is slightly affected she is subject to severe headaches. and her 
nervous system is injured. It is averred that it was the duty of the 
defenders to have the conductor in such a position that he could stop 
tlie car at any station to enable the passengers to alight, and that in 
that duty they failed. Further, that the detenders were in fault in 
running the car round the car at such a rate of speed as caused it to 
swing in a dangerous manner. 

Detenders, in their answers, admit that the conductor was not on 
tle rear platform at the time specified, bat that he was on the top of 
the car. They aver that the pursuer never informed him at which 
station she wished to be set down, although she had the opportunity 
ot doing во when she joined the car, and also when she paid 
her fare.. They aver that the pursuer did not leave her seat and 
yo to the rear platform of the car until it had passed the station 
at which she wished to alight. Itis admitted that there is a slight 
curve on the line at the place in question, and it is averred that the 
pursuer jumped off the step of the car while it was in motion at a point 
on the line where there is no curve, and that previous to doing so she 
made no request to anyone to have the car stopped. It is admitted 
that she sustained a slight fracture of the skull and injury to the 
drums of her ears, and that she was till recently a little dull of hear- 
ing. It is uverred that the accident was caused entirely through her 


own fault or through the fault of her parents in allowing her to travel 
unattended. It is averred that the conductor was in a position to 
have stopped the car at any time if he had been told that sho wished 
to alight at Skene-street or at any other station, that the accident was 
caused by her jumping off the car from the step below the platform 
when the car was in motion a considerable distance after it had passed 
the Skene-street station, and that at the time when the pursuer did 
this the car was travelling at a speed of about six miles an hour. The 
pursuer, they aver, was in fault in respect that she should not have 
ione on or near the step of the car until it was stopped and while 
the conductor was nut on the platform, nor should she have jumped 


from the car. 


HISCOCK v. BROOKS. 


At Brentford County Court on Friday last, before his Honour Judge 
Howland Roberts, Thomas Hiscock, of Hounslow, electrical engineer, 
sued C. J. Brooks, builder, of Isleworth, for £33. 

Counsel for the plaintilf stated that the action was for the balance 
of account for electrical wiring of four houses in College-road, Isle- 
worth. The defendant represented that there would be about 28 
houses, and plaintitl agreed to do the work for £11. 10s. per house. 

Mr. A. G. Hiscock, manager to the plaintiff, gave evidenco in 
support. Defendant, he said, agreed when two houses were wired 
that the bill for one should be paid. Witness completed the tirst two 
pairs of houses, and then pressed for payment for tho first pair, when 
defendant wrote putting him off, though he made no complaints as to 
the quality of the work. Subsequently, with an atlidavit in the case, 
he coniplained that the work was defective, that there were dead earth 
wires, tubes without wires, and dead ends. The houses were left 
unfinished for many months, and it was possible that the installation 
suffered thereby. 

Mr. Boorn, electrical engineer, stated that the work was properly 
done. The local authority tested tlie work at the first house. 

The DEFENDANT said that he was to have three months’ credit, and 
he denied that he promised to pav for the first house when the second 
was finished. He found that mueh of the work was faulty, and 
required altering and ameuding, and generally it was not done as he 
was led to expect it would be. 

His Нохоск said the evidence for the plaintit! convinced him that 
the work was properly done, and he found for the plaintitt for the 
amount claimed, with costs. 


COMPANIES' MEETINGS AND REPORTS. 


CALLENDER'S CABLE AND CONSTRUCTION. 


The eleventh annual general meeting of the shareholders in the 
Callender's Cable and Construction Co. was held on Thursday, May 30, 
at Hamilton House, Victoria-embankment, E.C., Mr. Henry Drake 
(chairman of the Company) presiding. 

The CHAIRMAN, in moving the adoption of the report, said that 
when he addressed the shareholders laat year he stated that the 
accounts and balance-sheet were the most prosperous that had ever 
been presented, but he was happy to state that the accounts now sub- 
mitted showed an advance even on the accounts of the previous year, 
amounting in all to about £2,000. He then proceeded to deal 
exhaustively with the figures in the balance-sheet, comparing them with 
the figures in the balance-sheet of 12 months ago, and stated that 
nearly every item sliowed an increase. 

Mr. Т. О. CALLENDER said the year that had passed had been а 
very satisfactory one, but none the. less it had been an exceedingly 
trying one to the management and the directors. They had had great 
ditticulties in maintaining their position for various causes. Most 
of those were well known to every person engaged in any description 
of manufacturing. No money was available fur new enterprises, and 
he thought the difficulty with regard to money for enterprises still 
continued, and was even worse than it was last year. Added to that 
came the proposed legislation with regard to electric supply both in 
London and elsewhere, and that had considerably reduced the disposi- 
tion of electric undertakers to extend or to go into new enterprises. 
On the top of that they had the difficulty with regard to the price of 
copper. In the early part of the year copper varied in value from 
about £85 per ton, but at the end of July last it began to rise, and 
continued to do so until it reached £115 per ton. They could imagine 
that it was not a bed of roses to the directors to carry on a business 
or to secure contracts when the main article in which they were dealing 
had risen no less than £30, or nearly 50 per cent. In spite of all 
that, they had not done badly. The English trade had been poor, 
the cables that had been used had been for extensions of existing 
networks rather than for new contracts, but there were so many 
networks now in existence that the uecessary extension of existing 
networks amounted to a not insignificant sum in itself. In order, 
however, to fill up the gap made by the want of natural increase in 
the new electrical supply companies and stations, they had devoted 
their attention very largely to foreign work, and in doing so they had 
endeavoured to hold their own up to now in a most effective 
manner. They had not confined themselves to the usual method 
of writing letters and appointing agents, but they had gone thein- 
selves. He had just recently returned from a lengthy voyage in India 
and Burma, his brother and the assistant manager, Mr. James 
Callender, had been for some time in Canada, one of their managers 
had recently returned from a long trip in South America, and another 
manager had on many occasions recently visited nearly all parts of the 
Continent with a view of introducing and extending their operations. 
Not only that, but their manager in India was leaving in a few days 
for China and Japan. Therefore, there were few parts of the world 
where cables were likely to be used in which this Company was not 
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properly represented, and represented in a satisfactory manner. 
herever they were о work business was extending, and this 
was especially the case in India, where they had a very finc business 
opening up, amd where he hoped they would be a power in the land 
for many years. One of the causes of the anxiety during the past 
ear had. been the power companies to which reference had been made 
in onc report. The directors believed that there was an immense 
future in the supply of electricity in bulk. Circumstances had, how- 
ever, arisen which had stopped the business for the present, and had 
rendered it difficult to obtain the money necessary fcr carrying out 
new works and extending the enterprise, and they had to a certain 
extent suffered in their turn-over by reason of the stoppage of the 
business which they anticipated receiving. With regard to their 
own works at Erith, they had kept them in first-class order. The 
amount they had spent on maintenance was a little less than last year, 
but since then they had maintained in even a better condition than they 
had ever done before. With regard to the coming year, it was, of 
course, impossible for anyone to prophesy, but he could only say that 
гау were doing everything they could to keep their business up to the 
high state of efficiency which it had been in in the past. Whether it 
would be possible to do во at the end of the year or not depended upon 
a good many factors—namely, the better state of finance, which 
would enable new works to be taken in hand, and the position of the 
copper market. The difficulty with which they had to deal was the 
uncertainty of the position, for while copper stood at £115 per ton, 
and the normal price should be about £80, consumers of copper would 
not enter into contracts ; they would delay doing so in the p that 
copper would reach a lower level. Although the present was the 
eleventh year of the existence of the Company, it was really the 
twenty-fifth year of the operation of the business. The original 
shareholders received 325 per cent. on their money during the 25 
years, and the shareholders in the Company had received 157 per cent. 
during the 11 years that the Company had been at work. He con- 
cluded by complimenting the statt on the services they had rendered 
to the Company, and remarked that he received every possible 
assistance and loyalty from all engaged. 

The report and accounts were then unanimously adopted. 

On the motion of the CHAIRMAN, seconded by Sir J. FORTESCUE 
FLANNERY, the dividend and bonus on the ordinary shares were 
declared. . 

Sir J. Fortescue Flannery, Bart., was re-elected a director of the 
Company, the auditors were reappointed, and the proceedings at the 
ordinary general meeting then terminated. 

An extraordinary general meeting was subsequently held, when a 
resolution was passed increasing the remuneration of the directors by 
the sum of £1,200 a year. 


BIRMINGHAM AND MIDLAND TRAMWAYS. 


The report of the Birmingham and Midland Tramways for 1906 
states that tlie total revenue amounted to £92,582, compared with 
£116,643 in the preceding year, but the latter amount included 
£12,956, the receipts of the omnibus department for the five months 
ended May 31, 1905, when this department was transferred to a 
separate company. The expenses amounted to £44,952, against 
£74,465 for 1905, which included £14,453 the expenses of the omnibus 
department for five months. After providing for all expenses charge- 
able to revenue and £2,500 placed to depreciation and renewals 
account and adding the £573 brought forward, there remains £418,203, 
of which £25,651 is absorbed by debenture interest and preference 
dividend. The directors propose to place to the debenture redemption 
fund £2,750, a dividend on the preferred ordinary shares of 54 per 
cent. for the year, and to carry forward £552. The capital expen- 
diture during the year amounted to £7,764. The gross receipts 
from the tramways amounted to £58,081, which is £24,000 
less, due chiefly to the termination on June 30, 1906, of the 


lease of the Dudley-road tramway in Birmingham, and to 
the fact that the receipts for 1905 included five months’ 
working of the omnibus undertaking. The expenses, on the 


other hand, including £5,233 less in rents, have decreased by £29,500. 
The receipts from the lighting and power departments amounted to 
£7,343, or £800 less, due to the loss of the supply of energy for the 
working of the lines in Birmingham subsequent to June 30. The 
expenses of this department were £5,129, or 21,906 less. The interest 
and dividends received from investments amount to £25,843, com- 
pared with £24,565 for 1905. The leases from the Birmingham Cor- 
poration of the tramways within the city expired on June 30 last, 
when the lines were surrendered to the Corporation. An arrangement 
has been made whereby the through services from Dudley. Oldbury, 
and Smethwick into Birmingham are fully maintained. The overhead 
lines and low-tension cables on these tramways were purchased by the 
Corporation for £6,560. The Company still owns the leasehold sub- 
station at Springhill, the plant therein and the cable ducts within the 
city. Arrangements are being made for disposing of these properties. The 
price of £10,631 fixed by the arbitrator as the value of the Oompany’s 
tramways in Dudley has not yet been paid by the Corporation, pending 
completion of the purchase by the Corporation of all the tramways 
and light railways in Dudley, which is at present delayed by an appeal 
to the House of Lords. The tramways in Dudley about to be pur- 
chased will subsequently be leased to this and the other associated 
companies for 21 years. The agreement with regard to the Smeth- 
wick tramways has been moditied, and the lease is to be extended trom 
21 years to 55 years from 1902 at an increased rental. The Smeth- 
wick electric lighting order of 1898 has beeu transferred by the Cor- 
poration to the Company in accordance with the suggestion of the 
Board of Trade. The supply of current co power and lighting con- 
sumers in Smethwick has made considerable progress, having risen 
from the equivalent of 4,517 8-c.p. lamps to 12,896 last year. The 
management of the Company's undertaking by the Birmingham and 
Midland Tramways Joint Committee continues to show satislactory 


results, and further economies have been effected in several depart- 
ments during the past year. The arrangements with the other com- 
panies to erect a joint car-shed and workshops at Tividale, near 
Dudley, for all the companies operated by the joint committee has 
now been carried out, and the car-shed is in occupation and the work- 
shops are in full operation. This has enabled the workshops at the 
West Smethwick and Darlaston depóts to be closed. 


MITTERBERG COPPER. 


The report of the Mitterberg Copper Co. to Dec. 31 last, to be 
»ubmitted to the meeting to-day, states that the agreements as set out 
in the prospectus provided that this Company should acquire thc 
properties of the Mitterberger Kupfer Gewerkschaft, Austria, as trom 
March 31, 1906. It was, however, found more expedient to acquire 
all the shares in the Austrian company, and an agreement whereby all 
the shares in that company are held by trustees for this Company was 
entered into and submitted to the statutory meeting and contirmed. 
In pursuance of the agreement, transfer of the shares in the Austrian 
company has been duly effected. ne possession of the 
property was obtained steps were taken to install a new and modern 
smelting plant, and under the advice of the Company's consulting 
engineer a smelter and converting plant capable of an output of 
200 tons of copper per month was ordered, and a smelter manager 
conversant with modern methods of smelting was engaged and sent 
out to superintend the erection of the installation, and thereafter 
to take charge of the smelting operations. Unfortunately, owing 
to a prolonged strike at the works of the manufacturers, delivery 
of this plant was not given until about four months after the 
stated time, and tho machinery did not arrive at the smelting works 
until shortly before the winter set in. Steps were forthwith taken for 
its erection, but its completion has been delayed, partly by the excep- 
tionally severe weather which has been experienced in Austria, but 
more particularly because it was necessary to erect the new smelter 
and turbines with as little interference as possible with the current 
production of copper going on in the same buildings. The new 
smelting and converting plant is now practically complete and will 
огу be in operation. ön Dec. 31 last the ore actually blocked out 
on three or four sides amounts to 400,000 tons, estimated to contain 
12,000 tons copper, which is practically the same as the ore reserves 
when the mine was taken over. The shafts, when sunk to а depth of 
150ft. and connected up by levels, are estimated to increase the оге 
reserves by a further 360,000 tons, estimated to contain 10,576 tons 
copper, assuming the same grade of ore as in the levels above. The 
operations of the Company to December last, which includes less than 
nine months’ working, have resulted in a profit of £12,585. The 
directors propose to apply the sum of £8,750 of such profit in paving 
а dividend at the rate of 1s. per share, to write off the sum of £2,255 
from incorporation expenses account, and to carry forward the balance 
of £1,598. 


RIO DE JANEIRO TRAMWAY, LIGHT, AND POWER. 


The first annual report of the Rio de Janeiro Tramway, Light, and 
Power Co., to be submitted to the annual meeting in Toronto on 
July 2, 1907, states that as the enterprise is in the process of organisa- 
tion and development and its great works are still under constructior, 
it is impracticable to submit a general balance-sheet, and this repoit 
must necessarily be of the nature of an a4 interim report on the 
progress of reorganisation and construction. The Company was 
incorporated to carry on an electrical business in the Federal district 
and in the city and state of Rio de Janeiro, and to ae ba two great 
water powers and construct and install the necessary hydraulic electric 
plants, and generate and supply electric current for purposes of 
traction, power, and light. The water powers are situated: (1) on 
the Rio das Lages, 56 miles from Rio de Janeiro; (2) at Sapucaia on 
the Rio Parahyba, about 100 miles from Rio de Janeiro. The 
directors decided to develop the former water power first, and to liold 
the latter in reserve, although at the time of coming to this 
decision it was believed that the Rio das Lages was only capable 
of developing 40,000 h.p., whilst the Sapucaia power can easily 
develop 100,000 h.p. in the driest season. Since the com- 
mencement of construction the clearing of the banks of the 
Rio das Lages has disclosed that the reservoir formed by the 
dam which the Company is building at Rio das Lages will 
have & much larger capacity than was anticipated, and, con- 
sequently, a much greater power can be developed, and. by a recent 
concession from the State of Rio de Janeiro, the Company has acquired 
the right, if and when it desires, to tap the neighbouring watershed ot 
the Rio Pirahy, which will ensure sufficient water to develop a total of 
120,000 h.p. at Rio das Lages in the driest season. The Company is 
the absolute owner of the banks of the Rio das Lages, from a point 
some distance below the power-house, and extending up stream to the 
highest points to which the water will be backed by the dam, a total 
distance along the river of some 22 miles. The authority to use the 
hydraulic force of the river is derived from the common law right, аз 
owner of the river margins, as well as from a concession of the Govern- 
ment of the State of Rio de Janeiro, the competent authority. This 
concession is in the form of a contract, is perpetual and cannot be 
revoked, and no additional onus or obligation can be imposed on the 
Company. Power is given to supply electricity throughout the State 
and to all the cities and towns thereof. The Company also acquired 
from the Federal Government and the Municipal Council concessions 
giving the exclusive right to furnish electrical energy, generated by 
hydraulic installation, within the city and Federal district, and 
the right to construct and maintain an overhead and underground 
system of canalisation for distributing the electric energy for power 
and light, subject only to certain rights of the gas company. After 
June, 1915, this concession continues, but without any exclusive might. 
until 1950, but the ownership of the extensive system of underground 
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canalisation occupying all the principal streets practically insures the 
Company against unreasonable competition. The directors deemed it 
advantageous to immediately construct at Rio das Lages a preliminary 
hydro-electric plant, and power from this source was made available 
for use within the city of Rio de Janeiro during March, 1907. The 
main upper fall of tho river has been used for the purpose, and a 
temporary power-house of wooden frame and corrugated iron was built. 
This plant has a capacity of 5,400 h.p., and will be utilised for furnish- 
ing all the lighting and power required for the construction work at 
Rio das Lages, as well as for supplying light and power in Rio de 
Janeiro over the permanent transmission lines which are already com- 
pleted. Meanwhile, the main installation at Rio das Lages is being 
rapidly constructed. The Company has constructed about 220 miles of 
underground canalisation under the streets of the city, and has built 
69 large transformer and distribution chambers under the pavements, 
and has already installed 350,000(t. of cable. This distribution system 
was brought into service on March 16, and operated satisfactorily. 
The Conipany has from time to time acquired the control of almost 
all shares in the following companies: pn de Sao Christovao, 
Campanhia de Carris Urbanos, Campanhia de Villa Isabel, Campanhia 
de Tijuca, Cumpanhia de Cocovado, Societe Anonyme du Gas de Rio 
de Janeiro, and the Brazilianische Elektricitats Gesellschaft (Telephone 
Co.) The Company has also acquired the control of nearly 11,000 
eut of 25,000 shares, and the whole of the debentures of the Carioca 
Tramway Co. The tramways controlled by the Company operate 
about three-fourths of the total tramway mileage of Hio. It is not 
possible to give definitely the earnings of the combined undertaking 
for 1906, as the various properties have been acquired and gradually 
brought under the Company’s control during that year. A close 
estimate, however, gives Me gross revenue as 5,575,000dol. and work- 
ing expenses 4,010,000dol., leaving £1,565,000dol. The net earnings 
of the current year have been: January, 145, 000dol.; February, 
149,0624ol. : March, 158, 125dol.: being ut: the annual rate of 
1,808,748dol. The directors’ anticipations have ap to the present 
been entirely justitied, and they anticipate that, with the completion 
of the hydro-electric installation at Rio dae Lages and the delivery of 
further power from that source, the earnings of the Company will be 
largely increased. 


NEW COMPANIES REGISTERED. 


Reed's Electrical Co., Limited.—Registered May 25. Capital, 
£8,000 in £1 shares. Objects: to carry on the business of electricians, 
electrical and mechanical engineers, suppliers of electricity for light, 
heat, motive power, or otherwise. manufacturers of and dealers in 
electrical a paratus, etc.; and to adopt an agreement with W. 
Ruddock. No initial public issue. 


Universal Electrical Supply Co., Limited.—Registered May 27. 
Capital, £1,000 in £1 shares, Objects: to carry on the business of 
electrical and mechanical engineers, suppliers of motive power, manu- 
facturers of and dealers in electrical apparatus, etc.; and to adopt 
agreements with A. Poad and G. F. Hewlett respectively. No initial 
public issue, Registered office: 55, Qucen-street, Bristol. 

Caribbean Anglo-Colombian Cable Co., Limited.— Registered 
May 24 by Francis Voules and Welch, 84, Bishopsgate-street Within, 
Е.С. Capital, £100,000 in £1 shares. Objects: to carry on the 
business of a telephone and telegraph company in all its branches, to 
construct, lay down, install, maintain, and work submarine and land 
cables and wires, etc. ^ Registered office: 84, Bishopsgate-street 
Within, E.C. | 

Morris Little and Son (Foreign and Colonial), Limited.— 
Registered May 27. Capital, £2,000 in £1 shares. Objects: to 
acquire and deal with any lands, buildings, stock, shares, debentures, 
bonds, or other property ; to construct houses, business premises, and 
other buildings, workshops, railways, tramways, aud telegraph or 
telephone lines, ete. No initial public issue. Registered office: 
Prior-place, Doncaster. 

Standard Gas Fittings Co. Limited.—Heyistered May 24. 
Capital, £5.000 in £1 shares. Objects: to acquire the business of 
gas and electrical fittings manufacturers carried on by W. Rogers, 
C. W. Cooke, and A. W. Rogers at Beaumont Works, St. Stephen- 
street, Birmingham ; to adopt an agreement with the vendors aud to 
carry on the business of gas, electrical, and water fittings manu- 
facturers, stampers, metal spinners, etc. No initial public issue. 
Registered office: Beaumont Works, St. Stephen-street, Birmingham. 


Liens Registered. 


X-Electric Accumulator Co., Limited, London.—A debenture 
dated May 16, 1907, to secure £2,500, charged on the company’s 
undertaking and property, present and future, has been registered. 
Holder: J. A. Blackley, $4, Sloane-court, S.W. 

Electrolytic Alkali Co., Limited, Middlewich, Cheshire.— 
Lien registered May 22 for £150 43 per cent. debentures, part of 
£50,000. Amount previously issued £30,950. Trustees: Liverpool 
Mortgage Insurance Co. Secured on the general assets. 

National Electric Construction Co., Limited, Westminster, 
S. W.— Trust deed registered May 28, for securing a series of debentures 
for £70,000. Trustees: L. B. Schlesinger and R. Williams. Secured 
by a specitic charge on certain shares in the Mexborough and Raw- 
marsh Construction Syndicate, the Torquay Tramways Construction 
Syndicate, and the Musselburgh and District Electric Light and 
Traction Co. ; also by a sinking fund policy for £75,000 and hv a 
floating charge on the whole of the other assets. 

‘Scottish House-to-House Electricity Co., Limited.—An addi- 
tional charge for £500 and 6 per cent. interest was cndorsed on a 
charge dated March 31, 1904, on May 3, 1907. Property charged : 
the company’s undertaking and property, present and future, includ- 


ing the Coatbridge and Airdrie undertakings, interests in orders and 
agreements, uncalled capital, etc. Holders: County of London Elec. 
tric Supply Co., Moorgate-court, E.C. 

Electric Supply Co. of Victoria, Limited, Liverpool. Trust 
deed registered May 22, supplemental to a trust deed dated July 7, 
1905, for securing а further £40,000 5 per cent. mortgage debenture 
stock, ranking pari puss with the existing £160,000 5 per cent. 
mortgage debenture stock. Trustees: Trustees, Executors, and 
Securities Insurance Corporation. Secured by a specific first mortgage 
on the concessions, tramways, undertaking, and certain freehold and 
leasehold properties situated in various parts of the State of Victoria, 
Australia; also by a floating charge on the business and the other 
assets generally, present and future. 

W. Tasker and Sons, Limited.—A trust deed dated May 10, 
1907, to secure £8,000 5 per cent. first mortgage debenture stock, 
charged on certain frechold property at Upper Clatford and Salisbury, 
and the company's undertaking and property, present and future, 
inclnding uncalled capital, has been registered. Trustees: C. L. 
Mason, 50. East Park- parade, Northampton, and W. W. Read, 44, 
Gresham- street, E. C. £12,000 54 per cent. B" debentures, created 
April 26 and dated May 10, 1907, have also been registered. Pro- 
perty charged: the company's undertaking and property, present aud 
future, including uncalled capital. No trustees. 
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FORTHCOMING EVENTS. 


FRIDAY, JUNE 7. 

Royal Institution of Great Britain.—At 9 p.m., at Albemarle- 
street, Piccadilly, W., Studies in High Vacua and Helium at 
Low Temperatures,” Prof. Sir James Dewar. 

SATURDAY, JUNE 8. 

Junior Institution of Engineers. —At 10.15 a.m., visit to the works 

of Messrs. kodak Limited, Harrow. 


Crompton and Co., Limited. Saturday, June, 15, annual athletic 
meeting and inspection of Arc Works, Chelmsford. 

Institution of Electrical Engineers.—Tucsday, June 18, at 9 p.m., 
at Natural History Museum, Cromwell-road, S. W., conversazione. 


— 2 — — ————— — — 


APPOINTMENTS VACANT. 


Draughtsman lor single and three phase power transformers, 
Applications to Ferranti Limited, Hollinwood. See advertisement. 

Pupil wanted by borough electrical engineer at seaport town. 
Small premium. Apply Box N E, office of this paper. Sce advertise- 
ment. 

Chief Electrical Engineer, City of Auckland, New Zealand. 
Applications to the Town Clerk by July 18. See advertisement in 
issue of Mav 17, 

Electrical Engineer, Londonderry District Lunatic Asylum. 
Salary, £72 per annum, with allowances, consisting of rations, clothing, 
fuel, light and room, valued at £33. 4s. per annum, such valuation 
being for pensionable purposes only. Applications, in candidates’ own 
handwriting, on forms supplied by Mr. S. Haire, clerk of asylum, 
Londonderry, with copies of testimonials, will be received up to June 21. 


OPENINGS FOR CONTRACTORS. 


Астох — Тож hall and municipal buildings (£18,000). 

ATHENRY (IRELAND)—Agricultural college to be built and electrically 
lighted throughout. 

BAK ING Rotary converter, transformer, and switchboards (£730) ; 
mains (£770). 

Barry (Warrgs)—Hospital in Wyndham-street. 
Pardoe, 160, Holton-road, Barry. 


Architect, Mr. J. С, 


Banirow-IN-F'gNEss—Chureh at Walney, Barrow. Architects, 
Messrs. Austin and Paley, Lancaster. 
BEDMINSTER—Extensions to St. Aldhelm's Church. Architects, 


Messrs. W. V. and A. К. Gough, Bristol. 
G. Humphreys and Son, Bristol. 

Вилу Row—Primitive Methodist chapel at Billy Row, Durham 
(£1,000). Architect, Mr. G. Касе, Westgate. Contractor, Mr. 
W. Lister, Crook. 

Bor ros School for the Board of Education (£1,817). 

Brompron—Extension of weaving sheds and spinning mills at. 
Brompton, near Northallerton, for Messrs. W. and J. Pattison. 
Architects, Messrs. T. Winn and Sons, 84, Albion-street, Leeds. 

Bury—Corporation electricity undertaking (£22,500). | 

CaNTERBURY—Restoration of Holy Cross Church (£1,346). Archi- 
tects, Messrs. Jennings and Gray, 4, St. Margaret's-street, Canter- 
bury. Contractor, Mr. G. Browning, Canterbury. 

CarpirF—Post office extensions (£20,000). Contractors, Mcssrs. 
W. King and Co., Westminster. 

CARDITT— Offices at Cardiff Docks (£20.000). 
Budgen. 

CARLISLE - Laundry extensions. 
Lowther-street, Carlisle. 

CasTLEFoRD—Secondary school 
Robinson and Jones, Leeds. 


Contractors, Messrs. 


Architect, Mr. H. 
Architect, Mr. M. Johnstone, 22, 


(£12,000). Architects, Messrs, 
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CorBRIDGE—Alterations at Messrs. H. Alcock and Oo.’s works. 
Architect, Mr. H. Burgess, Longton. 

CoRK—Joint consumptive sanatorium (electrically lighted). 

Corunna (Spatn) - Electric tramways and generating plant for La 
Electra Popular of Vigo. 

CREIGIAN (WaLEs)—Residence for Mr. J. S. Davis. Architects, 
Messrs, O. A. Evans, Williams, and Evans, Post Office-chambers, 
Pontypridd. 

Crossy (Lincs.)—School. Architects, Messrs. Scorer and Gamble, 
Bank-street-chambers, Lincoln. 

DARLINGTON—Heating and ventilating the public library. Mr. G. 
Winter, borough surveyor, Town Hall. 

Denny (ScoTLaAnp)—Electric lighting on overhead system. 
from Borough Electrical Engineer. 

DRIGHLINGTON (Yonks)—Extension to Valley Inn, Cockersdale. 
Architects, Messrs. T. Winn and Sons, 84, Albion-street, Leeds. 

Dv sLIn—Switchboards, transformers, and accessories. City Electrical 
Engineer, Flect-street, Dublin. 

EAst HAM—Proposed municipal buildings. 

ExriELD—Schools at Eastfield-road. Architect, Mr. J. E. T. Laurence, 
22, Buckingham-strect, Adelphi, London, W.C. 

FINNINGHAM—Revtory for the parish church. Architect, Mr. E. 
Frere, London. Contractors, Messrs. Cornish and Gayman, 
North Walsham. 

FuospYkE BRIDGE (Lincs.)—Warehouse for the River Welland Outfall 
Trustees (£280). Contractors, Messrs, Langley and Son, Kirton, 
near Boston. 

FRESHFIELD (LANcs.)—Convalescent home. 
Estates Office, Birkdale. 

FuLHAN—Electric Nernst lighting for streets. 

GLascow—Buildings at the Royal Infirmary. Architect, Mr. J. 
Miller, A. R. S. A., 15, Blythswood-square, Glasgow. 

GrLAscow—Restoration of St. Andrew's Church (£21,300). 
tect, Mr. MacGregor Chalmers. 

(;Lossop—School at Hadfield. Architects, Messrs, Ogden and Hoy, 
Strutt-street, Manchester. 

Govan (N.B.)—High school for the Govan Parish School Board 
(including physical, chemical, mechanical, etc., laboratories). 
Architects, Messrs. H. and A. Barclay. 

GREAT YARMOUTH—St. James's Church (£2,865). Architects, Messrs. 
Olley and Haward, Queen-street, Great Yarmouth. Contractors, 
Messrs. Spencer, Lants, and Co., Felixstowe. 

GREENSIDE (DURHAM)—School for Durham County Council. Archi- 
tect, Mr. J. Morson, 77, Westgate-road, Newcastle-on-Tyne. 

HACKNEY.—The central library is to be rewired. 

HackNEY—Workhouse and infirmary at Homerton (£67,691) and 
asylum (£4,660) for the Hackney Board of Guardians. 

HALESOWEN—Electric tramways. 

HAMPSHIRE Court house at Alton for the County Council (£1,650). 

HoLMFIRTH (Yonks)—George Hotel, Holmfirth, near Hudderstield. 
Architects, Messrs. T. Winn and Sons, 84, Albion-street, Leeds. 

HuppERsFIELD—House. Architect, Mr. J. Berry, 3, Market-place, 
Huddersfield. 

HuDDERSFIELD—Alterations to colour works in  Hillhouse-lane. 
Architects, Messrs. P. Taylor and Co., Central-buildings, Milns- 
bridge. 

ILFoRD— Free ey Mr. H. Shaw, engineer and surveyor to the 
Council, Town Hall, Ilford, Essex. 

IsLEWoRTH—Work at Grosvenor House and Dundee House, Mill Plat, 
Isleworth, for the Guardians of Brentford Union. Mr. W. 
Stephens, clerk, Union Offices, Isleworth, W. 

IsLINGTON—Low-tension mains for Borough Council (£281). 

J OHANNESBURG—Tramway car-shed for the Municipality. 

JonANNEsRURG—Customs house at Kazerne. Contractors, Messrs. 
Prentice and Mackie. 

KiNG's NonToN—Operating-room at infirmary for Guardians (£650). 

KLERKSDORP (S. AFRICA)—Premises for Messrs. Blackwell and Co. 
Architect, Mr. Hoskins, Krukersdorp. 

LEEDps— Municipal dwellings (£4,000). Mr. W. T. Lancashire, city 
engineer, Municipal Buildings, Leeds. 

LELANT (CoRNWALL)—Residence. Architect, Mr. Sampson Hill, 
Green-lane, Redruth. 

LEVENSHULME (LANcs.)—Rebuilding Pack Horse Hotel. 
Mr. N. H. Hacking, 50, Blackfriars, Manchester. 
LivEnroor— Proposed transfer of custom house to new offices (£70,000). 
MANCHESTER — Incandescent electric lamps for Corporation Electricity 

Committee. 

MILBORNE Sr. ANDREW—School annexe, Architect, Mr. A. Chapman, 
Ivy Cottage, Fordington. 

MonECAMBE—Are lamps for lighting new ballroom. Central Pier 

. Co., Limited, Morecambe, 

NEWAKK—Wesleyan chapel at Balderton (£3,000). Architects, 
Messrs. Brewill and Baily, Nottingham. Contractor, Mr. W. M. 
Smith, Newark. 

PaAbiuAM—Scehool (£2,500). 

PENTRE (RuonppA)—County court at Pentre. Architect, Mr. W. D. 
Morgan, Post Office-chambers, Pentre. 

PoxTYPRIDD— Electrical plant and mains for Corporation (£7,298). 

Port Erizapern (S. Arnica)—Electric lighting scheme (immediate 
expenditure £86,000, ultimate £120,000). 

Porru—Houses. Architect, Mr. J. T. Jenkins. 


Plans 


Particulars from the 


Archi- 


Architect, 
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PorTsMouTH—Fitting up library. Architect, Mr. G. E. Smith, 145, 
Victoria-road North, Southsea. 

RAWTENSTALL—Villas in Haslingden New-road. Architect, Mr. A. 
Brocklehurst, St. James's-chambers, Waterfoot. 

RocHESTER—Short tramway extension. 

SANDECOTES—St. Luke's Church in Wellington-road (to be lighted by 
electricity). Joint architects, Messrs. J. Н. Ball and T. J. В. 
Holland. Builders, Messrs. Godard and Sons, Farnham and 
Dorking. 

ScissETT—Kesidence in Cattlehurst- road. Architect, Mr. J. Berry. 

SHILDON (DuxHAM)—Works for N.E. Railway Co. 

SovrHAMPTON—Ohurch institute at Highfield (£2,750). Architect, 
Mr. F. A. Gutteridge, Southampton. Contractor, Mr. Dyer. 

STAINLAND (Yonks)—Mill for Messrs. B. Taylor and Sons. Archi- 
tects, Messrs. C. F. Horsfall and Sons, Lord-street-chambers, 
Halifax. 

STRETFORD—School for the Education Committee. 
F. Mee, 32, Victoria-street, Manchester. 

SwaANAGE (Dorset)—Church hall. Architects, Messrs. W. Т. 
Chinchen and Son, Wimborne. 

SwANsEA—County court offices for H.M. Commissioners of Works. 

TERRINGTON Sr. CLEMENT (NORFOLK)—Shop and house. Architects, 
Messrs. Walker and Walker, Wisbech. 

TuonN W RW (Yonks)—Villa for Dr. Booth. Architect, Mr. B. Dobson, 
5, Charles-street, Bradford. 

ToNvPANDY (WALEs)—Hotel in Dunraven-street. Architect, Mr. J. T. 
Jenkins, Porth, Rhondda. 

ToNYREFAIL—Fifty-four houses at Tonyrefail. Architect, Mr. R. S. 
Griffiths, Tonypandy, Rhcndda. 

TorquaYy—New chancel at Christ Church, Ellacombe (£2,797). 


TROEDYRHIW (WALES)—28 houses. Architect, Mr. T. E. Rees 
Gernant, Merthyr Tydfil. 


TuNsTALL—School for Education Committee. 


WARRINGTON—The Queen's Hotel is to be converted into shops. 
Plans from Borough Engineer. 


Architect, Mr. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Barnes.—The Urban District Council invite tenders for an exten- 
sion of the electricity works at Mortlake. Tenders by June 11. 

Shabats (Servia). —Tenders are invited for the electric lighting of 
the town. Tenders to the Shabatz Electric Lighting Co. by June 

Iford.—The Urban District Council invite tenders for the repair 
and maintenance of battery at their electricity works. Tenders by 
June 11. 

Bristol.—The Corporation invite tenders for four electricity sub- 
stations. Particulars from Mr. H. F. Proctor, Temple-back, Bristol. 
Tenders by June 14. 

Belfast.—The Corporation invite tenders for an electric travelling 
crane and coal bunkers for the electricity station, East Bridge-street. 
Tenders by June 15. 


Melbourne.—Tenders are invited for the supply of telegraph and 
telephone material. Particulars from the Deputy Postmaster-General. 
Tenders by July 10. 

London, S. W. The London County Council invite tenders for the 
manufacture, supply, and delivery of electrically - operated car 
traversers, Tenders by June 11. 

London. - The London County Council invite tenders for the supply, 
delivery, and erection of high and low tension switchgear for eight 
tramway sub-stations. Tenders by June 11. 

Wimbledon.—The Corporation Electricity Committee invite tenders 
for flame arc lamps and are lamp columns. Particulars from the 
Borough Electrical Engineer. Tenders by June 17. 


Luton.—The Town Council invite tenders for the whole of the work 
in connection with the extension of the electricity station buildings. 
Tenders to Mr. E. A. Mandcr, town clerk, by 12 noon on June 24. 

Limeriok.—The Corporation invite tenders for annual supplies of 
accessories, cables, meters, etc., to the electricity 5 Par- 
ticulars from the Borough Electrical Engineer. Tenders by June 11. 


St Panoras.—The Borough Council invite tenders for supplying 
an overhead traveller for the extension of their power house, King's- 
road. Tenders to the Town Clerk by June 12. See advertisement in 
last issue. 


Brisbane.—The Postmaster-General invites tenders for the supply 
and delivery at Brisbane of four sections of а common battery switch- 
board and 650 subscribers’ telephones to specification No. 145. 
Tenders by Sept. 2. 

Knaresborough.—A water carnival is to be held in August, and 
the committee invite tenders for the searchlight and оо: in 
connection therewith. Particulars may be obtained from Mr. C. 
Hebblethwaite, Knaresborough. 

Dublin. —The Lighting Committee of the Corporation invite tenders 
for the supply and erection of sub-station switchboards, transformers, 
and accessories. Specification, etc., from the City Electrical Engineer. 
Tenders to the Chairman of the Lighting Committee, 3, Cork-hill, 
Dublin, by June 15. 

Tasmania.—The Deputy Postmaster-General invites tenders for 
the supply of telephone subscriber service meters, racks, and cable 
for use in his department in Tasmania. Particulars may be obtained 
at the General Post Oftices, Hobart, Sydney, Melbourne, Brisbane, 
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Adelaide, and Perth, where tender forms may also be obtained. Tenders 
by July 29. 

London, 8.W.—The London County Council invite tenders for the 
manufacture, delivery, and laying of (a) about 60 miles of high-tension 
three - core lead - covered electric cable, etc.; and (b) about 95 miles of 
low-tension lead-covered electric cable, telephone cables, etc. Forms 
of tender to be obtained from the Clerk of the Council, County Hall, 
Spring-gardens, S. W. Tenders by June 11. 

Manchester. —Tenders are invited for the supply of the following 
stores, etc., during 12 months ending June 30, 1908, for the Electricity 
Committee —viz.: brasswork and iron castings, bricks, carting, cement, 
cotton waste, incandescent lamps, limestone, rubber goods, oils, 
poem timber, etc. Particulars from Mr. F. E. Hughes, secretary. 

enders to the Chairman of the Electricity Committee, Town Hall, 
Manchester, by June 13. 


Dartford.—The Urban District Council invite tenders for the 
supply and delivery of the undermentioned goods during the year 
ending June 30, 1908: (1) lubricating oils; (2) electric meters ; 
(3) house cut-outs ; (4) house service cable, jointing material, and 
accessories for electric lighting department; (5) general stores for 
electric lighting department. "Partita from the Clerk, to whom 
tenders must be sent by June 11. 

Caloutta.—Tenders are invited for lighting by gas, oil, electricity, 
or other illuminant of the streets, thoroughfares, and public resorts of 
the city of Calcutta, as vested in the Corporation of Calcutta. The 
city comprises approximately an area of 30 square miles, containing 
about 170 miles of main thoroughfares and 130 miles of smaller streets 
und lanes, besides several squares, markets, latrines, slaughter-houses, 
and other publie resorts, the whole being lighted at present by 9,225 
gas lamps of 24 c.p., 84 higher power lamps equivalent to 2,074 lampe 
of 24 c.p., and 2,400 oil lamps. The new contract is timed to com- 
mence on May 1, 1911, and the successful tenderer or tenderers will be 
required to have all arrangements completed and ready to begin and 
continue the lighting with etlect from that date. Tenders should be 
for 10, 15, or 20 years. It is left to tenderers to propose their own 
plans for carrying out the р the end in view being to con- 
siderably improve the present lighting of the city, and, to this end, it 
is suggested that representatives should be deputed to personally 
inspect the area to be lighted and the system now in force, in order 
that they may be in a position to judge for themselves as to the best 
means to be adopted for attaining the desired object. Mr. P. N. 
Mookerjee, secretary to the Corporation. Tenders to the Vice-Chair- 
man by Jan. 2, 1908. 


Adelaide. — Tenders are invited by the Postmaster-General for the 
supply of 12 annunciators, in w cases, resistance of coils 1,000 
ohms ; 12 indicators, tubular, in strips of five each, resistance of coils 
600 ohms; 2,000 cells, Leclanché, No. 2 size, complete; 50 bells, 
о extension ; 50 bells, magneto extension, 1,000 ohms; 50 
bells, trembling, with Jin. gongs, 10 ohms resistance, with substantial 
Боша contacts; 402. carbon, granular ; 60 condensers, 4 micro- 
arad; 60 condensers, 1 microfarad ; 60 condensers, 2 microfarads ; 
4 condensers, 73 microfarads, with eight sub-divisions (2, 1, 0:5, 0:25, 
strap, 2, 1, 0:5, 0°5); 24 cords, 4-conductor, with plugs ; 24 cords, 
5-conductor, with plugs; 24 cords, 6-conductor, without plugs; 1,000 
eords, receiver; 200 plugs and cords, single eonductor ; 40 cut-outs 
and plugs ; 500 fuses for telephone sets ; 6 galvanometers, differential ; 
12 keys, with switch. for closed-circuit working ; 6 keys for open- 
circuit working ; 24 keys, combined listening and ringing ; 120 keys, 
order wire, in strips of 5—i.e., 24 strips of 5 in each strip ; 48 keys, 
order wire, single ; 12 milliammeters, portable, for continuous currents, 
moving-coil pattern, reading 0 to 150 milliamperes (particulars to be 
submitted with tenders): 48 mouthpieces, composition, for micro- 
transmitters (combination transmitters); 48 earpieces, ebonite, for 
telephone receivers; 48 earpieces, ebonite, for telephone receivers; 
100 receivers (bell), telephone ; 50 registers, mechanical, for telephone 
services ; 4 resistance boxes, plug pattern ; 12 sounders, local, to have 
a resistance of 20 ohms, aluminium lever; 60 switches, telephone, 
extension and bell combined ; 24 switches, two-lever, two-way ; 120 
switches, single-lever, two way; 5 switchboards for 100 metallic circuit 
lines ; 3 switehboards for 25 metallic circuit lines ; 3 switchboards for 
15 metallic circuit lines ; 4 switchboards for 10 metallic circuit lines ; 
20 switchboards for five metallic circuit lines; 12 switcliboards for 
three metallic circuit lines ; 2 boards, lightning arrester, each for 
100 metallic circuits; 1 board, lightning arrester, for 100 metallic 
circuits; 2 boards, lightning arrester, each for 25 metallic circuits; 24 
telephones, condenser, complete ; 200 telephones, table sets ; 500 tele- 
роди, magneto, wall sets; 18 telephone sets, complete, for switch- 

ard attendants; 6 telephones, portable; 24 transformers for 
duplexing telephone lines ; 15 miles wire, copper, No. 18, insulated 
with vuleanised indiarubber ; 20 miles, wire, copper, No. 20, insu- 
lated with vulcanised indiarubber (halt the wire to be red and half to 
be black); 5 miles wire, copper, No. 22 S. W. G. tinned, insulated with 
опе lap of pure indiarubber, double cotton covered and paraffi ned (the 
wire to be made np in the following colours—one mile each green, red, 
blue, white and yellow); 10 tons wire, copper, hard drawn (100lb. to 
the mile); 20 tons wire, phosphor-bronze (7010. to the mile); 5 tons 
wire, galvanised iron (400lb. to the mile); 15 tons wire, galvanised 
iron (200lb. to the mile); 3 tons wire, galvanised iron tie (60lb. to the 
nile; 10,000 insulators, porcelain, No. 5 ; 20,000 insulators, porcelain, 
No. 6; 5,000 insulators, porcelain, No. 8; 6,000 insulators, porcelain, 
shackle; 10,000 tapes, copper, for 100lb. wire and No. 5 insulators (to be 
packed in bundles of 100 each) ; 20,000 tapes, copper, for 100lb. wire 
and No. 6 insulators (to be packed in bundles of 100 each); 25.000 
tapes, copper, for 70lb. wire and No. 6 insulators (to be packed in 
bundles of 100 each); 10,000 binders, copper for 100]b. wire and 
No. 5 insulators (to be packed in bundles of 100 each); 20,000 
hinders, copper, for 1001. wire and No. 6 insulators (to be packed in 
bundles of 100 each); 25,000 binders, copper, for 70lb. wire and 
No. 6 insulators (to be packed in bundles of 100 each). Particulars 


may be obtained from the Agent-General for South Australia, 
28, Bishopsyate-street Without, London, E.C. Tenders by July 31. 


RESULTS OF TENDERS. 


Aocrington.—For installing and wiring electric light in the new 
library the tender of Messrs. Simpson Bros., of Hapton, has been 
accepted. 

Bridlington.—Tho Electricity Sub-Committee have accepted the 
tender of Mr. Villiers of Beverley, for a 54in. bore at the electricity 
works, at the price of £47. 10s. 

Felixstowe.—Thie Felixstowe and Walton Urban District Council 
have accepted the tender of Whipp and Bourne, at £579. 4s., for 
supplying and fixing a switchboard. 

Fulham.—The Electricity and Lighting Committee recommend that 
the tender of Messrs. Pestalozzi and Co. for the supply of carbons 
during the current financial year be accepted. 

Breightmet.— Messrs. J. O. Hart and Co., of 8, Manor-street, 
Bolton, have secured the contract for the electric installation in the 
new Wesleyan chapel, Breightmet, near Bolton. 

Wrexham.—The contract for the electric lighting of the post office 
and Inland Revenue office, Wrexham, has been given to Messrs. 
Hoeney and Co., 327, Borough-road, Birkenhead. 

Belfast.— The electrical engineer recommends tlie acceptance of the 
following tenders for coal: Barkley and Son, 6,000 tons; Howden 
and Charley, 4,000 and 3,000 tons; J. Kelly, 5,000 tons; J. R. Noble, 
Limited, 5,000 tons; A. King, 7,00€ tons. 

Maidstone.—The following tenders have been accepted: Messrs. 
Dick. Kerr, and Co. for the supply of the new engine and dynamo for 
22 850, and that of the Underfeed Stoker Co. for the supply of а 
mechanical stoker at a cost of £700. 17s. 6d. 

Kingston-on-Thames.—The Board of Guardians have accepted the 
tender of the Bell Telephone and Electric Co., of Westminster, for 
maintaining the telephone service between infirmary, workhouse, and 
oflices, for 12 months from date of completion, for £28. 10s. 

Derby.—The following tenders have been accepted: Howard Bros., 
Dey time register, £30: G. F. Tomlinson, construction of electric 
tramways on the Nottingham route, £19.574. 17s. 10d., subject to 
the approval of the Council; British Thomson-Houston Co., three 
double-deck cars, £592 per car: Johnson and Phillips, cable, £1,345. 

Luton.—The following tenders for additional plant have been 
accepted: W. H. Allen, Son, and Co., Bedford, engine and dynamo, 
£2,600; Hayward-Tyler and Co., Luton, pump and motor, £185. 
The tenders for the remaining sections stand over for further report by 
the electrical engineer. 

Derby.—On the recommendation of the Electric Lighting Com- 
mittee, the tender ot Messrs. E. Green and Sons for tlie renewal of four 
stacks of pipes in the economiser at the electric lighting station for 
£50, and that of the Electrical Construction Co., amounting to 
£55. 10s., for an additional tramway panel for the switchboard, have 
been accepted. 

Islington.—Tlic Finance Committee recommend that the tender of 
Messrs. E. P. Allam and Co., amounting to £284, for the supply of 
an elestrically-driven fan for use in connection with the cooling towers 
at the electric lighting station be accepted. The same committee 
recommend that the contract for the supply of meters for the period 
ending March 51, 1908, be let to the Electrical Co. 

Colne.—The following tenders have been accepted by the Colne 
Town Council on the recommendation of the Electricity Sub-Com- 
mittee: Messrs. Dick, Kerr. and Co., Preston, for a dynamo for the 
sum of £2.350, and for certain additions to make the plant suitable 
for balancing purposes and to generate alternating current, 5150 ; and 
Messrs. Galloway for the steam boiler for the sun: of £670. 

(Essex). —The Urban District Council have accepted the 
following tenders for plant: (Section 1) rotary converters and trans- 
formers, British Westinghouse Electric and Manufacturing Co., 
Norfolk-street, Strand, W.C., £541 ; (2) high-tension and low-tension 
switchboards, British Thomson-Houston Co., 83, Cannon-street, E.C., 
£185 ; (3) cables, joint-boxes, bare copper wire, ete., Western Electric 
Co., North Woolwich, £630. : 

Warrington.—The Electricity and Tramways Committee recom- 
mend the acceptance of the following tenders: Messrs. McDowells, 
Limited, for six tramcar covers at £85 cach ; Messrs. Babcock and 
Wilcox, boiler plant at £2,480. 10s.; Messrs. Davidson and Co., 
induced-draught plant at £375; Messrs. Laidlaw and Laidler, three- 
wire balancer at £269; Messrs. Graham Morton and Co., for coal- 
conveying plant at £851. 10s. 

Bermondsey.—The following tenders have been received by the 
Electricity and Street-Lighting Committee for the removal of street 
dust and clinker for one year: Cloke's Breeze, flue dust 1s. 6:4. per 
ton (1s. 44d. for two or three years), clinker 18. 64d. per ton (1s. 44d. 
for two or three years) (recommended for acceptance); J. Harris. Ние 
dust 18. Ad., clinker 1s. 7d.; J. J. Prior, flue dust 1s. lld., clinker 
1s. 11d.; W. Penfold, flue dust 2s., clinker 28.; Wakeley Bros., flue 
dust 3s. 8d., clinker 3s. 3d. 

Bolton.—The Electricity Committee have accepted the tender of 
Mr. William Gornall for the construction of foundation to well and 
water-softening plant at the electricity works, and the tender of the 
Westinghouse Co. for two 600-kw. rotary converters. The switchboard 
is constructed by the engineer. The following other tenders have also 
been accepted: Mr. W. Gornall for the erection of new sub-station in 
Duncan-street, Messrs. Talbot and Sons for construction of engine bed, 
and of Herbert Morris and Bastert for a travelling crane. 

Victoria.—The following tenders have been accepted by the Post- 
master-General for the supply and delivery of 9,000 telephones, 
magneto, wall sets—viz. : J. Bartram and Son, Melbourne—7,000, 


at Melbourne, £20,912, 10s. ; 250, at Adelaide, £746. 17s, 64. ; two 
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special ear-pieces to be fitted to each telephone at extra cost of 14d. 
per ear-piece. Paton and Russell, Sydney—1,150, at Brisbane, 
£3,435. 12s. 6d. ; two special ear-pieces to be fitted to each telephone 
at extra cost of 14d. per ear-piece. J. M. Ferguson, Limited, Perth— 
600, at Perth, £1,792. 10s. ; two special ear-pieces to be fitted to each 
telephone at extra cost of 14d. per ear- piece. 


St. Marylebone.— The following tenders have been received by the 
Lighting Committee of the St. Marylebone Borough Council for the 
supply of an additional centrifugal pump, capable of relieving the 
cooling towers by about 3,000 h.p.: W. H. Allen, Son, and Co., 
£765 (recommended for acceptance, cost of installing, about £45); 
Worthington Pump Co., £773. For the purchase of old scrap material 
the tender of Messrs. J. Levy and Sons at the following rates : copper, 
£98 per ton ; brass and gunmetal fittings, etc., £75 per ton ; iron, 
44s. per ton ; steel and wrought-iron tubing, 44s. per ton, has been 
recommended for acceptance. For the cables required for connecting 
the ninth turbine with the switchboard the tender of the St. Helens 
Cable Co., for the sum of £460, has been recommended for acceptance. 


Bermondsey.—The following tenders have been received for the 
supply of 500 yards paper-insulated lead-covered O05 by ‘05 by 25 
square inch triple-concentric low-tension cable : 


Johnson and Phillips ——ͥP)i. u . . £96 0 0 
W. T. Glover and 0... sizes è y dise aes 99 8 1 
British Insulated and Helsby Cables 100 18 0 
W. T. Henloy's Telegraph. Works Со............................ 101 0 0 
Siemens Bros. and Coo а... 102 12 0 
Callender's Cable and Construction (Oo 104 10 O 
St. Helens Cable and Rubber Co. .............................. 110 0 0 


The following quotations for the supply of one 20-h.p. motor for 
the destructor fan have been received: 


British Westinghouse Electric and Manufacturing Co. ... 73 6 0 
Siemens Bros. aud OOo E . ẽ 80 19 0 
Brush Electrical Engineering Co——U— —Ulͥ⁊i . ã 70 8 0 
Mather and Platt олыны йн ES HER ранае вае 78 0 0 
Bruce Peebles and Со. ........ ................. ——— € 76 5 0 
Lancashire Dynamo and Motor Covuuũ—w . . q . 78 0 0 
Eee ⁰ ТИРЕТ 70 0 0 
Crompton and G G.... 8 77 5 8 


The committee have had one on hire from Messrs. Crompton and 
Co. for 15 weeks at £1 per week. and they will remit this charge if 
their tender is accepted. They therefore recommend that the tender 
of Messrs. Crompton and Co. be accepted at £77. 5s. 8d., subject to 
their making no charge for hire. 


BUSINESS NOTES. 


TRACTION. 


Aberdeen.—The Town Council have agreed not to entertain the 
proposal to establish a universal penny fare on the tramways. 


Brisbane.—The Brisbane Electric Tramways Investment Co. report 
that the traffic reccipts of the Brisbane tramways for the month of 
May, 1907, amounted to £13,275. Corresponding month last year, 
£11,691 ; increase in 1907, £1,584. 

Shoreditch.— Reporting on the sul-ject of the speed of the London 
County Council electric cars at the meeting of the Borough Council 
last night, the Highways Committee expressed the opinion that the 
imit of 16 miles an hour for Kingsland-road and Shoreditch High- 
street was excessive, and they recommended that the Board of Trade 
be informed accordingly. 

Gloucester.—The City Council on Wednesday appointed a special 
committee to consider whether the tramways should be continued as a 
municipal undertaking. One of the speakers said that if the present 
loss continued, they would in 40 years have paid £179.200 entirely 
out of the rates. He estimated the gross annual loss, including 
depreciation, ete., at over £11,000. 

Newoastle. — The Tyncside Tramways and Tramroads Co. are 
inviting applications for an issue of £30,000 worth of preference 
shares. The capital of the company is £200.000. divided into 20,000 
£10 shares, of which 13.390, representing £133,900, have been issued 
as ordinary shares, and are fully paid. Of the balance 5,000 are now 
offered as 5 per cent. preference shares. 

The Hampstead Tubo.—Novel means have been adopted to 
familiarise the public with the new Hampstead Tube, which is to be 
opened on Saturday, June 22. On that day passengers are to be 
allowed to travel over any part of the line free of charge. The book in 
offices will be closed, the barriers thrown open, and the publie invite 
ү in and out of the stations and use the trains at their own free 
will. 


Halesowen.—A deputation from the District Council attended 
before the Light Railway Commissioners in London on the 29th ult., 
with reference to the transfer of the London company’s light railways 
order. An amicable settlement was arrived at, and the transfer will 
be granted by the Board of Trade upon satisfactory terms to the 
District Council. It is hoped that the work of constructing the 
tramwavs will be commenced without delav. 


Derby.—The Tramways Committee have decided to.construct a 
short length of interlacing lines in the Wardwick, instead of double 
lines, as reported to the Council on Dec. 5 last. The committce 
recommend the Council to grant the sum of £550 for lowering by 1ft. 
the roadway under the Great Northern Railway bridge in Friar-gate, 
to permit of double-deck cars being run on the Ashbourne-road route, 
and a further sum of £1,000 for the extension of the wood pavement 
in Friar-gate as far as Brick-street, 


Hackney.—The London County Council have given notice to the 
Borough Council of their intention to proceed with the electrification 
of the tramways in Mare-street, Clapton-road, Upper Clapton-road, 
Lauriston-road. Graham-road, Dalston-lane, Ball’s Pond-road, etc. 
The Borough Council are considering whether the maximum speed 
of the County Council tramcars on the Stoke Newington route—viz., 
16 miles an hour—cannot be reduced. 

Tramway Tickets.—A new danger is suggested in a parliamentary 
question which Mr. Summerbell, M.P., has given notice. He will ask 
the Home Sccretary if his attention has been called to an analysis of 
tramway tickets carried out by Dr. Busquet, of Bordeaux, and the 
statement made in relation thereto, that four out of five tramway 
tickets taken at random in Paris may transmit dangerous diseases ; 
and, if so, will he state whether he is prepared to have an analysis 
made of tramway tickets in London. 

Rochester. —Tho proposed extension of the tramway on the Strood 
Hill, Rochester, has been abandoned, the Town Council agreeing to 
this course provided the light railway company enter into an agree- 
ment that, in the event of the Corporation hereafter considering it 
necessary to construct the line, the company will take it over and will, 
in addition, bear on the same terms the cost of obtaining the necessary 
powers to construct the line. The Town Council have approved a plan 
ызын by Mr. Hotter of а tramway route from Maidstone-road to 

orstal-road. 

Belfast.—At the monthly meeting of the Corporation last Monday 
it was announced that the tramway receipts for May showed an 
increase of £2,000 over the May of the previous year. and the work- 
ing expenses had increased by £1,000. It appeared that the Queen s- 
road extension of the tramway was hanging fire, as the Harbour Com- 
missioners were not moving briskly in the matter. It is understood 
that the Ligoniel extension will depend largely on whether electric 
haulage for parcels, ete., would be taken advantage of by the residents. 
Inquiries into this are being instituted. 

New South Wales.—HMr. Т. R. Johnson, the chief commissioner, 
who recently took over control of the New South Wales railways and 
tramways, has submitted the usual quarterly report on the railways 
and tramways for the period ending March 31 last. The tramways 
show very encouraging results. One hundred and twenty-seven miles 
of tramway are operated, principally by electric power. The earnings 
were £235,138 and the expenses £167,807, the net result being an 
improvement of £6,706 over the fignres for 1906. Over 40 000.000 
passenger journeys were made on the tramways during the quarter. 


Liverpool .—The Tramways and Electric Power and Lighting Corm- 
mittee of the Liverpool Corporation have issued a report with regard 
to the suggested institution of a motor-omnibus service on the Edge- 
lane route. They point out that in order to provide a quarter-hourly 
service between Edye-lane and the pierhead six motor omuibuses would 
be required, costing about £850 cach, or if the "buses were hired the 
rental would be about £9 per 'bus per day. The tratfic manager con- 
siders the time has not yet arrived when this class of vehicle could. be 
operated in the city with any hope of financial success. The fares 
would require to be about double that charged оп a var in order to 
make the earning capacity equal to that of the electric car. 


Spain.—A consular report from Corunna states that tlie subject of 
most interest to the locality is the establishment of the system of 
electric tramways throughout the districts surrounding the towns 
of Corunna and Vigo, as well as in those towns themselves. This 
enterprise has been undertaken by a Belgian company, and all arrange- 
meuts have recently been made at Brussels between the director of the 
company and representatives from Corunna and Vigo. The shares of 
the new company are to be of 250fr. each, and are already all assigned. 
La Electra Popular, of Vigo, proposes to mount new dynamos for 
increasing the force of electricity at their disposal. The tirst work of 
the eompany vill be the establishment of the electric trams in the 
town of Corunna in place of the present mule system and the exten- 
sion of the line to the suburb El Burgo; after this the urban system 
at Vigo will be undertaken, and later the various proposed extensions 
to suriounding villages in both districts. 

Torquay.—At a meeting of the Town Council held on Tuesday it 
was agreed that the question at issue between the Council and the 
Dolter Electric Traction Co., as to the amount to be paid for electric 
current supplied for working the tramways forthe past year —£51 only 
having been paid out of £1,200 charged—should, with a view to 
a settlement without recourse to legal proceedings, be discussed at a 
joint meeting of the Tramway Committee and such persons as the 
Dolter Co. might appoint to represent them, the solicitors on both 
sides being present if they thought fit. The mayor is reported to 
have said at the meeting that the trams running were becoming 
reduced in number, there being only two cars on the rails that day, 
with 16 lying idle at the garage. The whecls of the cars had proved 
a failure ; instead of being of steel. they were of chilled cust iron. 
Another member said he understood that steel wheels were being 
substituted, though he did not think that this quite showed that 
there was a breakdown of the system. 

Single-Phase Electrical Railway Traction.—The recent 
development of single-phase electric railway traction is carmed still 
further by the contract of the Chicago, Lake Shore, and South Bend 
Railway Co., who are equipping 70 miles of railway by this system. 
The whole of this contract, amounting to £500,000, is placed with 
the Westinghouse Electric and Manufacturing Co., of Pittsburg. Ti is 
contract is one of the largest of its kind given to one firm in recent years. 
The railway will connect up a considerable number of small] towns in 
Illinois and Indiana, crossing throughout over land of which the com- 
puny have the private right of way. The power-house will contain, 
to begin with, three 5,000-h.p. Westinghouse steam turbines, thin e 
generators of corresponding capacity, together with the necessary 
switchboard apparatus. There will be 31 large ens, each eqnuippai 
with four 100-h. p. alternating-current single-phase motors, giving 
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400 h.p. capacity to the car. These cars will be equipped with the 
Westinghouse multiple-unit system of train control. 

Lewisham.—The Works and Highways Committee of the Lewisham 
Borough Council have «sked the Board of Trade to reduce the speed 
limit of London County Council electric tramcars in Lee High-road, 
from 16 to 12 miles per hour. The committee express the opinion 
that the maximum speed is excessive, having regard to the curves and 
the amount of traffic in the thoroughfare. The General Purposes 
Committee are recommending the Borough Council to consent, under 
the London County Council (Tramways and Improvements) Act, 
1901, to the proposed extension of the double line of tramway from 
Greenwich-road, by way of South-street, Lewisham-road, and High- 
street, to the Obelisk, Lewisham, and the reduction of the footways 
at places along the route of the tramways, subject to the London 
County Council undertaking to pay the cost of the paving of the 
widened portion of the road in a similar material to that at present 
existing, and the cost of setting back the kerb, making good the foot- 
path to suit the altered line of kerb, and of any new kerb which may 
be required. 

Glasgow.— The statistics of the Glasgow Corporation tramways, the 
financial year of which closed on the 31st ult., show that Auring the 
12 months 224.068, 098 passengers were carried, an increase of more 
than 16.000,000, while the receipts totalled £887,380, an increase of 
575,612. The revenue per саг mile was 10°46d., an increase of 12d. 
over the previous year. The Corporation tramway manager has 
prepared for presentation to the Town Council a reply to the agitation 
for doubling the present 44. stage and making it equal to one-half 
of the 1d. stage. Me submits figures to show that the proposed change 
would lead to financial disaster, as it would mean an immense reduc- 
tion in the present number of passengers who pay the 14. fare, which 
is the backbone of the revenue of the undertaking. He also pro- 
nounces against discount tickets as providing an inducement to con- 
ductors and others to be dishonest, and against season tickets as beir g 
unsatisfactory in practice and unnecessary in view of the very low 
fares in Glasgow. He farther points out that the surplus as between 
revenue and expenses has been steadily decreasing during {һе last five 
years. 

Colchester.—An abstract statement of the operating expenditure 
and income of the Corporation electric tramways was presented for 
the year ending March 31, 1907, at a recent Council meeting. The 
revenue account showed the following items of expenditure: Traffic 
expenses, £35,668; general expenses, £1,284; general repairs and 
maintenance, £1,169 ; power свае (cost of current at 14d. per 
unit), £3,117; making a tota 
£5,239. The income included £10,773 from ordinary passenyers, £13 
from special cars, £471 from advertising on cars, £93 from sale of 
old metal, which with other small items brought the total income to 
£11.366. The balance-sheet showed total liabilities of 572,415, and 
after deducting the amount for property, assets, and outlay, there was 
an ameunt to be provided’ by rate of £2,089. The general manager 
(Mr. R. C. Bullough), in presenting his annual report, said 
the increase in receipts and number of passengers carried was 
wholly «due to the opening of the Military-road route; but on 
examining the figures he found the receipts per car mile were reduced 
bv *195d., which meant a reduction in total revenue of £287. The 
reduction on traffic receipts had, no doubt, been caused by the adop- 
tion of the ticket system, with its facilities for shorter stages, and 
reduction in fares. Although it might be assumed that the lower 
fares would induce more passengers to travel, this did not prove t» be 
the fact, as the passengers wera reduced per car mile from 7°66d. to7 11d. 
The total revenue per car mile was 7°721d., against 7:916d. last year, 
which low figure suggested reduction in car mileage if it could be done 
with due consideration to publie convenience. In comparing the 
present revenue account with the previous year, the general manager 
«unimarised the principal items of additional expenditure during the 
year, which aniounted to £1.157. The heavy falls of snow last Christn:as 
cost the committee about £70 in receipts, and an estimated damage to 
motors and cost in wages ete., of about £100. Notwithstanding theabove 
additional expenditure, the total operating costs per car mile was but 
6:2'76d., against6:127d. inthepreviousyear. Heappendedalistof 16tram- 
ways where losses had been sustained in the year 1906. These included 
Ipswich, £710 ; and Lowestoft, £1,277. Under the head of General 
remarks,” the manager said the cars had during the year travelled 
553,551 miles, and had carried 2,541,589 passengers— equal to 
624 times the total population, calculated at 40,540. He reported 
an entire freedoni from accidents to passengers or employés, and on no 
occasion during the year had the lifeguard had occasion to come into 
operation. The manager also mentioned that in comparing the 
published results for 1906 of 69 tramways, he found that the average 
working expenses without current were 4:594. per car mile, as against 
4`164. at Colchester, leaving a margin of ‘43d. per car mile, and this, 
multiplied by the car mileage, amounted to £633. 1s. in favour of 
Colchester's operating expenses. 


LIGHTING AND GENERAL. 


“Brush Budget.“ We have received the May issue of the Brush 
Budget. 

Wednesbury.—The Town Council have decided to lay down a 
Lenerating plant at a cost of £7,360. 

Islington.—The Lighting Committee recommends an expenditure 
of £281 for laying low-tension distributing mains. 

Bury.—4An inquiry is to be held into the application of the Cor- 
poration for sanction to a loan of £22,500 for their electricity under- 
taking. 

Athenry.—4A very large agricultural college is about to be built 
here at a cost of £27,000, The building will be electrically lighted 
throughout, | 


amount of operating expenses of 


Limerick. — The Local Government Board have sanctioned the loan 


of £5,500 for the extension of the electric lighting plant in Limerick. 


Bexhill.—The Local Government Board will hold an inquiry on 


June 12 into the application of the Council for permission to borrow 
£5 700 for the electricity works. 


Stafford.—The Town Council have agreed to pay a bonus of £60. 


3s. 8d., representing 63 per cent. on the wages, to the officials and 
workmen of the electricity department. 


Derby.—A Local Government Board enquiry is to be held on 


June 26 into the application of the Town Council for permission to 


borrow £53,350 for the electricity undertaking. 
Pontypridd.—Tlie Council have resolved to borrow £7,298 for 


various works in connection with the electrical undertaking, including 
£1.291 for the lighting of the Rhondda route by electricity. 


Swansea.—It is reported that the result of the past year's working 


of the Swansea electric lighting undertaking will be a profit of over 


£200 after due provision is made for interest and sinking fund. 

Cork. —Tlie scheme for an electrically lighted joint consumptive 
sanatorium will be carried out as soon as the proposed site is sanctioned 
Ly the Local Government Board. There has been considerable difti- 
culty experienced in getting a site. 

Roubaix (France).— The question of lighting this town by 
electricity is at present engaging the attention of the Conseil 
Municipal, and a report on the matter has been presented to the 
Council by the municipal engineers. 

South Shields.—The Corporation electricity undertaking during 
last year yielded a net profit of £3,200, after paying all charges for 
interest and sinking fund. This is the largest surplus balance since 
the inauguration of the concern, over 10 years ago. 

Colne.—At the last meeting of the Electrical Committee it was 
decided that the rent of the 10-light meters be tixed at 3d. per quarter, 
and of meters from 10 to 20 lights at 6d. per quarter, and that the 
existing charge remain iu force on nieters for over 20 lights. 

Backworth (Northumberiand).—The Backworth Coal Co. is at 
present making preparations for the introduction of. coal-cutting 
machinery into the yard seam of the Maude Pit, Electric cables are 
being laid in the pit. and powerful electric plant has been erected at 
the pit head to supply the current. 

Barking.—In respect of an announcement made in these columns 
last week—viz., that a loan of £1,500 he obtained for the clectricity 
undertaking— we understand that £730 is for plant and the remainder 
for mains. The plant in question consists of rotary converter aud 
transformers, with their switehboards. 

Shrewsbury.—At the last meeting of the Town Council the Light- 
ing Committee reported that the number of trade units of current sold 
in the last quarter showed an increase of 5:4 per cent. on the corre- 
sponding quarter. The revenue account for the year showed a credit 
balance on March 31 of £274. 11s. 5d. 

Cheltenham.—At the last meeting of the Town Council the 
monthly report of the borough electrical engineer showed that on 
May 14 there were 904 consumers, with an equivalent of 60,850 8-c.p. 
lamps, connected to the private supply mains, the corresponding 
figures for last year being 867 and 58,532 respectively. 

Edinburgh.—It has been agreed at a joint meeting of the Edinburgh 
Streets and Buildings Committee aud the Parks Committee of 
Edinburgh Town Council to recommend the Magistrates and Town 
Council to grant consent to the Government for the laying of the 
telegraph underground cable to Glasgow along Princes-street. 

Crompton and Co.—The chairman and directors of Messrs. 
Crompton and Co. are again holding an inspection of their. Are Works 
at Chelmsford on the date of the annual athletic race meeting of the 
Are Works Club—Saturday, June 15. The party of invited guests 
will travel by the 10.55 a.m. train from Liverpool-street Station. 

Wheal Vor.—The electric pump for Wheal Vor has arrived эп the 
mine, and it is hoped that it will be at work within the next few days. 
The situation for the stamps, and floors for dressing the ores, have 
been fixed upon after great difficulty. It is intended to put in more 
electric plant to drive all the gear, 80 as to leave the present plant to 
do all the work on the mine. 

Oldham.—At the last meeting of the Electricity Committee the 
engineer's report showed the units sold to be 31,050 for lighting and 
power purposes and 143,842 for traction, the total being 174,892, 
against 152,928 in the corresponding fortnight of last year. The 
lamps, etc., connected to date were equivalent to 95,377 lamps of 
8 c.p., an increase of 619 in the fortnight. 

Walthamstow.—The Public and Private Lighting Committee of 
the Urban District Council recommend that an amended application 
be made to the Local Government Board for sanction to borrow 
517,349 for additional plant at the electric light station. The com- 
mittee also recominend that no action be taken with reference to 
& letter received froin the North Metropolitan Electric Supply Co. 

Liquidations.—The London Gazette announces that the following 
companies have been wound up voluntarily: the Electrical Improve- 
ments, Limited, and Mr. Ira Robinson, 44, Parliament-street, Notting- 
ham, appointed liquidator ; the Morris-Hawkins Electrical Co., and 
Mr. E. J. Husey, 56, Coleman-street, London, appointed liquidator ; 
and the Phodyne Electrical Co., and Mr. A. W. Langley appointed 
liquidator. 

Denny.—At a special meeting of the Town Council it was decided 
to proceed with the erection of overhead lines in Stirling-street from 
the Cross to Bridgend, and in Glasgow- road from the Cross to the 
burgh boundary, and to rent a picco of ground behind the public hall 
as а site for a building which will comprise transformer and switch- 
board house, workshop, and fire station. The Council's electrical 
engineer was instructed to prepare and submit plans and speciticationg 
for the proposed work, 
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Hanley.—At a meeting of the Council Electricity Committee the 
electrical engineer reported further upon tle proposed reduction in 
price to lighting consumers, and explained that the estimated etfect of 
his suggested revision of tariff would be to decrease the receipts trom 
lighting by about £1,000 per annum. It was, however. desirable that 
some such alteration should be made, and that it should take effect 
from April 1, 1907. It was decided to consider the matter at the next 
meeting of the committee. 

Bath.—The Electric Lighting Committee’s report contains the 
following important minute, under date May 14: »The town clerk 
reported that Messrs. Nicholson, Patterson, and Freeland had not yet 
returned the draft agreement for sale of the undertaking, and he was 
instructed to write that unless he was in a position to report within 
14 days that satisfactory progress was being made to complete the 
agreement, the committee would be compelled to formulate a гесот- 
mendation to the Council." 


Canterbury.—The gross profit of the Corporation amounting to 
£4,188. 2s. 5d. shows a return of about 64 per cent. upon the capital 
expended. The net profit, after providing for interest, capital repay- 
ment, and sinking fund of £3.864. 11s. 8d., is £323. 10s. 7d., which, 
together with the sum refunded for income tax of £88. 9s., added to 
the balance of £577. 9s. 6d. brought forward last year, allows of the 
sun of £354. 13s. 3d. being placed to reserve and а balance of 
£634. 15s. 10d. being carried forward. 


Luton. —To the Electric Light and Power Conimittee of tlie Corpo- 
ration the electrical engineer has reported that since April 19 last 84,956 
units had been generated, an equivalent of 169 8.c.p. lamps and two 
motors of 12 h.p. connected, making a total of 391 consumers with 
22,588 lamps, and 185 motors of 1,101 h.p.; that the units generated 
showed an increase of 78 per cent. over the number generated during 
the corresponding period of last year, and that at the present time 
applieations were in for over 970 additional lamps and 177 h.p. in 
motors. 


.Paddington.—The Works Committee of the Borough Council have 
received an offer from the Metropolitan Electric Supply Co. to fix and 
maintain flame arc lamps to the 12 existing posts in Westbourne- 
terrace, and supply them with current, for the sum of £19 each per 
annum, on the understanding that the Council enter into a 10 years' 
agreement. The committee state that they do not think the Council 
will be justified in incurring an expenditure of £228 a year for light- 
ing this terrace with electricity, and are recommending that no further 
action be taken in the matter. 

Dartmouth.—The Works and Water Committee lave decided to 
use electricity for the supply of motive power to drive the water-pumps, 
and have accepted the tcrms of the Urban Electric Co. to provide 
and lay an electric cable for £1,350, the Council to extend the pay- 
ments of this amount over a period of 10 years, and paying interest at 
the rate of 5) per cent. on the balance from time to time remaining 
unpaid, the electric company to contract to supply the current at 14d. 
per unit for eight hours per day for 10 years. After a good deal of 
discussion the report was adopted by the Council. 


Tunbridge Wells.—On the recommendation of the Lighting Com- 
mittee, the Corporation have decided to increase the plant capacity of 
the station. The extensions recommended, and for which application 
is to be made to the Local Government Board for sanction to a loan of 
£9,600, are as follows: 500-kw. steam turbo-alternator, condensing 
plant, and ancillarv fittings, 24.850; boiler, superheater. ete , £1,203; 
public oe £900; contingencies (approximately 10 per cent.), 
£707. Өз. 9d. ; amount expended on capital account in anticipation of 
sanction by the Local Government Board, £1,939. 13s. 3d. 


Eastbourne.—Mr. R. H. Bicknell has held an inquiry at the town 
hall, Eastbourne, on behalf of the Local Government Board, into the 
application of the Council to borrow £9,934 for the extension of the 
plant at the electricity works. The town clerk informed the inspector 
that, with regard to the electricity works, the expenditure totalled 
£156,875. 17s. 9d.. of which £32,628 had been paid off. Mr. 
Fovargue added that the additional expense was caused by the increased 
demand for electricity. In 1903. according to the electrical engineer 
(Mr. Brydges), the units sold numbered 669,000, while for 1907 they 
were 1,146,000. 

Lewisham.—The Borough Council have given their consent to the 
South Metropolitan Electric Light and Power Co. to lay one he 
high-tension concentrie lead-covered cable from the company's sub- 
station on the east side of Brandram-road, across that thoroughfare to 
its western side, in a southerly direction to north-east corner of 
ешш thence along north side of that thoroughfare іп а 
westerly direction to a point near its junction with High-road, Lee, 
terminating in a street transformer box at that point, che cable to be 
placed in an earthenware trough filled with refined pitch and laid 
under the footway апа roadway where possible. 


Aston. —The report of the Electricity Committee, to be presented 
at the next meeting of the Aston Town Council, states that the 
revenue account shows a balance of gross profits of £6.612, as against 
£4,692 for the year ended 1906. The net surplus profit is £668, as 
against a loss of £762 in the previous усаг. The increase in lamp and 
motor connections during the year was «quivalent to 12,532 8-c.p. 
lamps. Apart from the supply of electricity for lighting und power 
purposes in Erdington, the conimittee report that there is “a large 
and rapidly increasing demand for electricity in the borough, which 
warrants them in repeating that they have every contidence in the 
future prosperity of the undertaking.” 


Morecambe.—On the 3rd inst. a deputation from the Central Pier 
Oo. met the Electric Lighting Committee, and stated that they were 
about to install additional are lamps for lighting the new ballroom 
and roof garden if satisfactory terms for the prices of current could be 
arranged with the committee. It was resolved that from and after 


July 1 next the Central Pier Co. aud the West End Pier Co, be charged 


for olectric current supplied for lighting purposes the following rate 
viz., for all electric current, otc., supplied the sum of 5d. per anit 
instead of 6d. per unit, the rate fixed by resolution of this committee 
on April 11 last; that the resolution, if approved by the Council and 
agreed to by the pier companies, rema‘n in force for 12 months from 
July 1 next. 

Merthyr Tydfil.—At the last meeting of the Town Council the 
Works Committee reported that, having considered the question of 
lighting the main road from Merthyr to Dowlais, they had obt ned 
an offer from the Merthyr Electric Traction and Lighting Co. to 
provide 13 four-light and 84 two-light Osram lamps between Swan. 
street, Merthyr, and the Bush Hotel, Dowlais, at an annual cost, 
including renewals and maintenance, of £565. At present there were 
51 gas and electric lan:ps costing £364. 10s. The committee recom. 
mended the Council to adopt electric light instead of gas, and to vive 
notice to the Merthyr and Dowlais Gas Companies to deterniine the 
existing arrangements. The Council thought there should be fuller 
information, and the report was referred back. 


St. Marylebone.—The Electric Supply Committee of the St. 
Marylebone Borough Council report that the commission on capital 
expenditure hitherto ү Mr. A. Wright, consulting electrical 
engineer to the Council, pursuant to his agreement with that body, 
is £22,072. Mr. Wright has submitted further claims totalling 
£2,057, and the committee, on the advice of the borough solicitor, 
recommend payment of £1,200, ‘‘subject to its being made without 
prejudice to any matters which might be raised in pending arbitration 
proceedings, the balance being more or less in dispute." Application 
18 to be made to the London County Council for permission to borrow 
£765 for the supply of a centrifugal pump at the electricity works. 
The cost of installing the pump will be about £45. 


Sunderiand.—The annual report of the Sunderland Corporation's 
electricity and lighting department, prepared by Mr. J. F. C. Snell, 
the engineer, shows that the estimatcd output for the vear was 
6,829,000 units, and the actual output 7,577,517 units. Tho total 
works costs was estimated at £29,014. 9s. 10d., but the actual 
expenditure was £32,847. 11s. 8d., being an excess of £3 833. 1s. 10d. 
This was partly accounted for by the additional cost of coal and other 
working expenses required to produce the extra amouut of units 
turned out. On the other hand, the revenue was estimated at 
249.912, whereas the actual amount received was £52,843. The gross 
profit upon the years working was £20.195. 8s. 4d., equivalent to 
64 per cent. upon the capital expenditure up to date. 


Fulham.—It has been decided to extend the telephone wire between 
the town hall and Granville sub-station and the electricity works into 
the engineers’ room. The Lighting and Electricity Committee have 
recently gone into the question of electric lighting in certain streets 
and have had tests made with gas burners. It has heen decided, 
however, that all the gas lamps on the lines of existing cables shall te 
converted to electric Nernst lighting, and the type of lantern designed 
by the electrical engineer is to be adopted at au estimated inclusive 
cost of 37s. 6d. per lamp for 135 lamps. From the result of several 
photometric tests, it was found that while the incandescent gas mantle 
gave, if anything, more light immediately round the post, it had not 
the same distributive or penetrative power of the Nernst lamp, which 
showed up to greater advantage. 

Stock Exchange. — Applications have been made to the Stock 
Exchange Committee to appoint a special settling day in the National 
Telephone Co.'s 200,000 new shares of £5 each, £1. 10s. paid. 
Nos. 990,001 to 1,190,000 ; Pusing Bharu Tin Mines’ 50,000 shares of 
£1 each. 10s. paid, Nor. 30.001 to 80,000 ; and Vancouver Copper 
Co.'s 38,158 shares of £1 each, fully paid, Nos. 1 to 7 and 30,008 to 
68.158; and to allow Amalgamated Copper Co.'s 153,287,900dol. 
capital stock (special application), and Electric Traction Co. of Hong 
Kong 5195.000 5 рег cent. mortgage debenture of £100 each, 
Nos. 1 to 1,950 (special application), to be quoted in the otticial list. 
The committee have appointed June 20 a special settliug day for the 
Sao Paulo Tramway, Light, and Power Co. s 10,000 additional shares 
of 100dol. each of capital stock, and have ordered the same company's 
500,000dol. additional 5 per cent. first mortgage debentures of 500dol. 
each, Nos. 11,001 to 12.000, and 10 000 additional shares of 100dol. 
each of capital stock to be quoted in the official list. 


Colchester.— The borough electrical engineer has reported to the 
Council that the output of electricity in units during April had been 
as follows: lighting, 63,947; traction, 37,364; used in generating 
station, 15,542. The corresponding figures for last year were 42 888, 
43,081, and 9.447. The number of consumers was 1,122, compar d 
with 904. The revenue account for the year ended March 31 last con- 
tained the following items of expenditure: generation of electricity, 
£6,321. 118. 3d.: distribution of electricity, £271. Is. 6d. ; rents, rates, 
and taxes, £423. 16s. 114. ; management expenses, £740. 10». Sd.: 
miscellaneous, £55. 6s. 6d.—making for these items a total ot 
£7,812. 8s. 5d. Other items of expenditure were: interest, £1.918. 
108. 10d., and repayment of loans, £2,390. 17s. 2d. The income 
from sale of electricity was £13 020. 7s. 4d. (in respect of 1.218.637) 
units), which included an amount of £3.117. 4s. 9d. from the tram- 
ways at 14d. per unit (in respect of 493,758 units). Other items ot 
income brought the total to £15,546. 58. 11d., being an excess over 
the expenditure of £1,224. 3s. 6d. A statement as to loans showed 
that the amount sanctioned was £78,146 ; the amount borrowed, 
£68,679 ; the amount repaid, £9,452. 15s.; and the rate of interest 
per cent., 24 to 38. 

Royal Naval and Military Tournament, Olympia- The 
lighting outside the main entrance to Olympia on the oecasion of the 
recent tournament was carried out by the use of the now well-known 
© Ediswan Carbone" tlame arcs. We understand that considerable 
interest was aroused by their brilliancy and steadiness of burning. 
Tho lamps. it will be remembered, are British made throughout at the 
Ediswau Works, lenders End, Middlesex, and using pure carbons 


— ——ſß ———— ——À—— -M — 


depend for their flame etlect on the unique magnetic contrivance for 
controlling the are. We note that. if specially required, these lamps 
now cau be sent out with impregnated carbons, thus adding consider- 
ably to their light, and rendering them specially useful for large open 
spaces, pitheads, goods yards, sidings, and other places where a 
brilliant light is required and the yellow flame not a matter for objec- 
tion. Contractors and others interested in artistic electric lighting 
will be interested to hear that the whole of the fittings in the Royal 
box, anteroom, and passages at Olympia for this tournament were 
supplied for the occasion by the Edison and Swan United Electric 
Light Co., of 36-37, (Jueen-street, Cheapside. 


PROVISIONAL PATENTS, 1907. 


May 27. 
12188. Means for obtaining, collecting, and indoxing electrical 
energy supplies from continuous-current dynamos, 
motors, and the like, at various voltagos, simul- 


taneously or otherwise. George Lister, William 
Leath, John Morgan, and William Alfred Harris, 
Thornley-terrace, Tow Law, | R.S.O, co. Durham. 


(Complete specification.) 

12198. Improvoments in and connocted with eloctric switches. 
Bernhard Wiesengrund, ‘Temple Bar House, Flect-street, 
London. 

12217. Improvements in apparatus for moasuring tho loga- 
rithmic decrement of high-frequency electric circuits. 
Marconi’s Wireless Telegraph Company, Limited, and 
Frederick Charles Prentice, 24, Southampton-buildings, 
London. 

12320. Improvements in the production and employment of 
electrio currents of high periodicity and in apparatus 
or appliances therefor. James Yate Johnson, 47, 
Lincoln's-inn-fields, London. (Badische Anilin und Soda 
Fabrik, Germany.) 

12323. Improvements in and connected with electric aro 
lamps. John Owen Girdlestone and Carl Frederik Grimur 
Thorkelin, 16, Davies-street, Berkeley-square, London. 
(Complete specification.) 

12238. Improvements in and relating to systems for elec- 
trically operating signals, points, and the like. The 
British Thonison-Houston Company, Limited, 83, Cannon- 
street, London. (Allgemeine Elektricitats-Ges., Germany.) 

12243. Improvements in dynamo-electric machines. Henry 
Leitner, 4, South-street, Finsbury, London. 

12244. Improvements in systems of electric train-lighting. 
Henry Leitner, 4, South-street, Finsbury, London. 

12345. Improvoments in systems of oleotric train-lighting. 
Henry Leitner, 4, Sonth-street, Finsbury, London. 

12250. Improvements in connection with electric switches. 
Benjamin Oswald Butler, 110, Strand, London. 

12253. Improved alternating-current electromagnet. Heinrich 
Beck and Deutsche Beck Bogenlampen G. m. b. H., 
Thanet House, Temple Bar, London. (Completo speci- 


fication.) 

192900. Combination lamp for electric or gaslight or both 
together. Heinrich August Rhode, 6,  Long.lane, 
Aldersgate-street, | London. (Date applied for under 


Patents Act, 1901, May 25, 1906, being date of appli- 
vation in Germany.) (Complete specification.) 
Mav 28. 

13315. Electric wall lamp with watch hanger and dry cell. 
Max Musger, 224, Friedrichstr., Berlin, Germany. 

12321. Improvements in electric locomotives. Arthur Clifton 
Kelly, Westinghouse Building, Norfolk-street, Strand, 
London. 

12322. Improvod automatic thormo-mercury switch for 
and breaking oleotric circuits. Alfred Julius Boult, 
111, Hatton-garden, London. (Thomas Albert Rolfe, New 
South Wales.) 

12324. Apparatus for automatically starting or stopping 
electric motors. William Hooker and Walter Edward 
Northy, 111, Hatton-garden, London. 

12312. Improvements in and relating to printing telegraph 
receivers. John Burry, 18, Southampton buildings, 
London. (Complete specification.) 

12353. Receivers for wireless telegraphy. Louis W. Austin, 
Birkbeck Bank-chambers, Chancery-lane, London. (Date 
applied for under Patents Act, 1901, May 29, 1906, 
being date of application in United States.) (Complete 
specification.) 

12356. Improved method of signalling by moans of electric 
lights and apparatus therefor. Stepan Stepanow, 322, 
High Holborn, London. (Complete specification.) 

12368. Improvements in and relating to electric ampere- 
meters, voltmeters. and the like. Alexander Lehmann, 
27, Chancery-lane, London. 

12369. Improvements in electric aro lamps. А. Henry Brzeski 
und Adolf Strauss-Collin, 27, Chancery-lane, London. 

12386. Improvements in or relating to the electrical pro- 
pulsion of marine vessels. Henry Alexander Mavor, 
Mavor and Coulson, Limited, and John Harvard Biles, 
46, Lincoln's-inn-fields, London. 
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12374. Improvements in electric generators. Harold Williamson 
Lake, 7, Southampton-buildings, London. (William 
Hallock, United States.) (Complete specification.) 


12359. Improvements in or relating to wireless transmission. 
Harold Abraham Yarnell, 31, Bedford-street, Strand, 
London. (Complete specification.) 

Mav 29. 


19402. Improvements ln mechanism for operating magneto 
machines. Samuel Griffin, kingston Ironworks, Bath, 
Somerset. 


Improvoments in electric apparatus for oommunicat- 
ing between one part of a vessel and another, and 
for analogous purposes. Tom Alfred Sedgwick, 15, 
Water-street, Liverpool. 

Improvements connected with ships’ telegraphic and 
analogous apparatus. Allan John Grant, 15, Water- 
street, Liverpool. (G. A. Haggarty, on the high seas.) 


12406. 


12107. 


12480. Improvements in or relating to dynamo - electric 
machinery. Lancashire Dynamo and Motor Company, 
Limited, and William  Stansheld, 34, Castle-strect, 
Liverpool. 

12430. Improvements in holders or sockets for electric 
incandescent lamps. George Benjamin Stern, 68, 


Tisbury-road, Hove, Sussex. 

Improvements relating to the regulation or control of 
‘ electric motors. John Smith Raworth and Alfred 
Haworth, Queen Anne’s-chambers, Westminster, London. 
(Complete specitication.) 

Improvements in electric trolley line oonstruotion. 
Theodore Varney, Westinghouse Building, Norfolk-strect, 
Strand, London. (Date applied for under Patents Act, 
1901, June 4, 1906, being date of application in United 
States.) (Complete specitication.) | 

Improvements in sockets for electrical purposes. 
Edward Lawley Pinching and Walter Henry Walton, 322, 
High Holborn, London, 

12484. Improvoments in and relating to electric trans- 
formers. The British Thomson - Houston Company, 
Limited, 83, Cannoun-street, London. (General Electric 
Company, United States.) 

May 30. 

System of telegraphic and telephonic communication. 
Louis Muaiche, 2, Boulevard Baumarchais, Paris, France. 
(Date applied for under Patents Act, 1901, May 30, 
1906, being date of application in France.) (Complete 
specification.) 

Improvements in eleetrie connectors or couplings. 
Henry Turner, 20, George-road, West Bridgford, Notting 

, ham. (Complete specification.) 

Improved contact spring or the like for electrical 
apparatus. Deutsche  Telephonwerke, G. m. b. H., 
Thanet House, Temple Bar, London. (Date applied for 
under Patents. Act, 1901, May 31, 1906, being date of 
application in Germany.) (Complete specification.) 

19559. Improvements relating to the measurement of 
electrical energy. Frank Conrad and William Maple 
Bradshaw, Westinghouse Building, Norfolk-street, Strand, 
London. (Date applied for under Patents Act, 1901, 
June 4, 1906, being date of application in United States.) 
(Complete specification.) 

Improved method of and apparatus for rendering 
electrolytic coppor homogeneous. La Société Jullien 
and Dessolle, 111, Hatton-garden, London. (Date applied 
for under Patents Act, 1901, May 31, 1906, being date of 
application in Belgium. (Complete specitication. ) 
Improvements in self-regulating electrical machines 
for alternating or direct current. Alexander Heyland, 
6, Lord.street, Liverpool. (Date applied for under Patents 
Act, 1901, May 30, 1906, being date of application in 
Germany.) (Complete specification.) 

Improvements in and relating to electric furnaces 
Jean-Baptiste Trillon and Societé  Electro-Chimique du 
Сите, 7, Southampton-buildings, London. (Date applied 
for under Patents Aet, 1901, Sept. 26, 1906, being date 
of application in France.) (Complete specification.) 

Improved apparatus for telegraphing type-printed 


19413. 


19458. 


12409. 


12529. 


12531. 


12532. 


12563. 


12578. 


12581. 


12585. 


messages. Josef Haar, 31, Bedford street, Strand, 
London. (Complete specification.) 
12588. Improvements in and relating to armatures. Theodore 


Paul Stave, 65, Chancery-lane, London. 

12593. Improvements in and relating to electric trans- 
formers. The British Thomson Houston - Company, 
Limited, 83, Cannon-street, London. (General Electric 
Company, United States.) 

May Zl. 

100914. Improvements in electric telegraph apparatus, 
William Sutcliffe, 5, Greenlaw-terrace, Paisley, Scotland. 
(Date applied for under Rule 5, Patents Rules, 1905, May 1, 
1907.) 

12624. Improvements in or connected with arc lamps. 
Herbert Brown, 33, Chancery-lane, London. 

12632. Improvemonts in and relating to automatic switches 
for preventing cxcessive curront on circuits in 
which a variable current flows. Andrew Stewart, 
Palace-chambers, Westminster, London. 


814 


12633. 


12634. 


12635. 


19636. 


12659. 


12664. 
12702. 
12709. 


19711. 


12713. 


12747. 


Improvements in methods of producing electric oscil- 

lations. Roberto Clemens Galletti, 111, Hatton-garden, 
London. (Date applied for under Patents Act, 1901, 
Jan. 29, 1907, being date of application in Italy.) 
(Complete specification. ) 


Improvements in methods of producing clectric oscil- 
lations. Roberto Clemens Galletti, 111, Hatton-garden, 
London. (Date applied for under Patents Act, 1901, 
March 9, 1907, being date of application in Italy.) 
(Complete респ} 

Improvements in or relating to wireless telography. 
Roberto Clemens Galletti, 111, Hatton-garden, London. 
(Date applied for under Patents Act, 1901, Dec. 29, 
1906, being date of application in Italy.) (Complete 
specification.) 

Improvements in or relating to wireless telegraphy. 
Roberto Clemens Galletti, 111, Hatton-garden, London. 
(Date applied for under Patents Act, 1901, Jan. 24, 
1907, being date of application in Italy.) (Complete 
specification.) 

Improvements relating to electrically - controlled 
systems. Julien Marie Adrien Rivals, 7, Southampton- 
buildings, London. (Date applied for under Patents Act, 
1901, une 1, 1906, being date of application in France.) 
(Complete specification. ) 

Improvements in multiple switches. Oscar Thomas 
Banks, 40, Chanoery-lane, London. 

JUNE 1. 

Improvement in and relating to the construction of 

containing cases for secondary cells. John Milton 

Кокев, 26, Nadine-street, Old Charlton, London. 

Improvements in inter - oommunication telephone 
systems. Hugo Hirst and William Lincoln Gullette, 
71, Queen Victoria-street, London. 

Improvements relatiug to electric conductors for use 
in oonnoection with installations of electric light. 
George Davis, Queen  Anne's- chambers, Westminster, 
London. (Complete specification. ) 

Unidirectional current from spark coils. Leslie Bradley 
Miller, 93, Hatton-garden, London. 

Improvements in the clectro-deposition of iron. Sherard 
Osborn Cowper-Coles, 4, South-street, Finsbury, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 


7248, 


19304. 
19333. 


19340. 
18567. 


12597. 
12862. 
19998. 


18173. 
13321. 
13691. 
13844. 
13845. 
15100. 
15376. 
15704. 


15984. 
16195. 


16361. 
16893. 
16957. 
17321. 
17564. 


17703. 


(To be published on Jitne 20.) 
| 1906. 

Alternating - current electric motors. 
Seyfert. 

Electromotors. Young and Boothroyd. 

Apparatus for the electrical production of heat for 
cooking and other purposes. Berry. 

Electromagnetic power transmission. Jani. 

Shade devices for use in connection with gas, electric 
light, or with lamps. Williamson and Williamson. 

Single-phase alternating-current motors. Drunken. 

Electrical brake for railway trains. Morlock. 

Wireless cluster supports for electric lamps. Fair- 
weather. (Benjamin Electric Manufacturing Company.) 

Refiector mountings for electric incandescent lamps 
and the like. Druseidt. 

Electric switches. British Thomson-Houston Company. 
(General Electric Company.) 

Electric motor-control systems and apparatus. 
Thomson-Houston Company. (General Electric Company.) 

Electrio induction motor control. British Thomson- 
Houston Company. (General Electric Company.) 

Magnetic separators. Newton, Newton, and Newton. 

Slipper or cradle applicable to electric tramoars and 
like vehicles, to operate in place of brakes, or in 
cases of brakes failing to act. Berry. 

Bleotrically-driven grinding machines for metal and 
other work. Martin. 

Inter - communication telephone apparatus. 
and Ordnance Accessories Company and Hall. 
Systoms of control of electric motor-operated devices. 
British Thomson-Houston Company. (General Electric 

Company.) 

Overload protective devices, especially applicable to 
the control of electrio motors. British Thomson- 
Houston Company. (General Electric Company.) 

Electric circuit controlling devices. British Thomson- 
Houston Company. (General Electric Company.) 

Automatic electrical signalling apparatus for use on 
railways. Ciri. 

Apparatus for use in starting and controlling electric 
motors. Taylor, Eaton, and Schwarz. 


Franklin and 


British 


Electric 


Electrically-controlled lifts or hoists. К. Waygood and 
Co. and Walker. 

Electromagnetically operated valves. White and 
Hocgerstacdt. 


Single - phase alternating - current oclectric motors. 


Davies, 
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17601. Magneto - electric 


Fuller, Fuller, Fuller, and Moore. 
18716. 
Co. (Siemens und Halske Act.-Ges.) 
19074. Eleotric traction systems. Potterat. 


21279. 
systems, and for analogous purposes. Weaver. 

Eleotric fuse plugs. Matzka and Temmermann. 

Automatic electric car brakes. McCollum. 


25509. 
26998. 
28100. 
fields. Siemens-Schuckertwerke Ges. 
under International Convention, Dec. 11, 1905.) 
Lighting systems for electric railway 
trains. Siemens Bros. Dynamo Works and Duke. 
: 1907. 


29151. 


3803. 


6515. 
8231. 


Electric vehicle wheel Kronheim. 


Electro-thermostatic switches. Kelley. 
under International Convention, April 19, 1906.) 
9355. 


for under International Convention, Sept. 14, 1906.) 


COMPANIES' STOCK AND SHARE LIST. 


Name. pe! Lest price 
Commereial and Industrial. £ £ 
Alliance ИСЕТ. 686 6 per cent, Cum. Pref., Nos. 1-70, 000 1 is 
Aron Electricit Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 Ki 
British Aluminium Co., Ordinary, 2,001-40,000............ SQ 5-03 
—— — 7 per cent. Cum. Pref., 1 1-40.000.. voswewess “adc ORO 
'" A" 6 per cent. Cum. Pref., f£., 1. 20. 000 5 .. 
——— per ard Fundiog Certificates, 1.20. 0000 8 ss 4 
——— per cent. lst Mort. Deb. Stock, Red. .........- 100 .. 99-105 xd 
—— — 54 per cent. Loch Leven Deb (Reg.), Red., 1-5,000 m .. 98-101 
British Insulated and Helsby Cables, Ord., 1-100,000...... — 67 
— 6 per cent. Cum. Pref. 300000 eres aare . 5364 
——— 44 per cent. Mo e ‘Debentures ——— — 102-105 
British Thomson Houston 44 per cent. 1st Mort. Bab. 
8 Red. e*«9090000909009029099900000900929000090900909529 100 e 92 96 
ritish ар house Rleo. and Manuf. 6 per cent. Pref., 
275,001-575,000 ............ ener „44 га 1-1; 
— 4 per cent. Mortgage Debenture Stock 200 „ 64 68 
Brush Electrica] Engineering, Ordinary, Nos. 1- 106, 780 .. 2 ii 
Non. Cum., 6 per cent. Pref. .................... 2 1-14 
44 per cent. lst Debenture Stock 100 .. 8392 
per cent. 2nd Debenture Stock......... rere 100 75-78 
Callender's Cable, Debentures......... 8 аса 100 .. 1063-1084 
0999002909259009909009090009906606006029000099 5 101 11 4 
5 per cent. Prei. 6 .. ы 
Consolidated "Electrical r^ Ordinary, 1-110,000 .......... 1 516-7 16 
Crumpton and (ooo ere eere 3 Na 
5 per cent, Ређепбагев.......................... 100 . 
Dick, Kerr, and Co., Ordinary, 1 260,000 .................. 1 . 15/16-19/16 
6 per cent cum. Pref. ud -305, ОТИУИ | .. 14-14 
4 per cent. Debenture Stock, N грне 100 .. 102.105 
Edison s and Swan United, A Shares, 1-99,201 .......... 3 „ 111 
A Shares, 01-017, 18 5 — 2-23 
— per cent. Debent ure. 100 — 8382 
4 per cent. Deb. Stock, Red. ............. T 100 . 8587 
Rlectric Construction, Nos. 1 to 112,100 . 2 . 4-7/1 
7 per cent. Cumulative Pret s ——————— M" — 142 
4 per cent. Perp. 1st Mort Deb. ................ 100 .. 7983 
Electrolytic Alkali Co., Urdinary, 1202 218 V 1 . . 11/32-13/32 
Ferranti Limited, d per cent. lst Mort. Deb. Stock, Red. 100 .. — 
General тесен Compan pany (1900), 5 e une Uum: .. 10. 898 
т cent. 1st Mort. Deb. РИО |! | meee 96 
W. T. Her ey's Telegraph Works, . — Ика es б — 1412; 
44 per cent. Ргеїегепсе.......................... 8 — i 4 
——— 44 per cent. Debentures ........................ 100 .. 107109 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 1516 
4 per cent. Debentures . 100 . 88 00 
National Electric Coostruction Co., 1-170,000 ............ .. ZIR :-31,52 xd 
Parker, Thos., Limited, Ordinary ........................ lu . 10-0 
Peebles (Bruce) and Co., 6 per cent. Cum гес 20.01-50.00 5 4-44 
Telegraph Construction and Maintenance Aa! ~ 1000 8 
5 per cent. Вопӣв ...................... -...... am „ 1004 > 
White, J. G., and Co., 6 per cent. Cum. Pref., 1-15,000 .... 10 94-10 
Electric Lighting and Supply.— 
Adelaide Electric Supply C. M 6 p. c. Cum. Pref., e 10,000 . . 9-54 
bournemouth aud Poole, Ordinar ggg een 10 . 94 
4» per cent. Cum. Pref. ‚501-15,020 Vans. AU iun 9% 10 
— — 6 per cent. Cum. Second Pref., S0 .. 10 — 101 0i 
—— 44 per cent. Debenture Stock, y: Pe 100 — lvi 
Bromley (Kent) Electric Light and Power Co.  ......... E 43-6 
44 per cent. lst Debenture Stock, Red. .......... 100 — c9 
Brompton and Kensington, Ordinary .................... 8 89 
cent, Preference ................. ........ = 74 14 
Calcutta "d ас 80001 150,000 Corp., Ordinary, Nos. 1-50, 000 5 i сы d 
JJ ĩ ͤ eeuneen = х 
Cambridge ped Supply Company, £10 Ord. . ees 8 „ 12 
Canadian Genera] Electric Co., Common Shares .......... $.00 .. 128-1 
Central Electric Supply, 4 per "cent. Guar. Deb. 5tock .... 100 — 10J-163; 
Charing Cross, West End, and City Electric Supply, Ord., 
1-8), 000 % % , e ee eee eee „ee „eee ee „„ „„ „%%% „%%% % „% „% „% %ù ’ %% „„ „ „ 5 Ly 3} 4 5 
44 per cent. Cum. Pref., ees TTE 5 — 44 
—— 4 per cent. Debenture Stock, Re e 10) . 96 59 
" City Undertaking," 4 б pz Pref.,1-40,000 5 3341 
ditto (1903) 40,001-80,000 .. .. ...... 5 — 51-41 
Chelsea Electricity Supply .............................. 5 . 34 44 
——— 44 percent. Debentures ........................ — 104-07 
Chicago Edison Co, Ist Mt. 5р. с. 30. -yr. 010. Bds, Red., 
1-1 200 ss ordinary J 8 “#1000 е 0 
City ot London, Ordinar . E ve 
——— per cent. Cumulative Pref, ........ ........... 10 .. 14 
: per cent. Debenture Stock .................... 100 . 125-126 
per cent, 2nd Deb. Stk. Prov. Certs. (all 85 100 ш 97-100 
City of "dien Electric Light and Power Co, 
cent. Registered lst Debs., 4110593 ............ 50 48-51 


gonorating apparatus, especially 
suitable for ignition of internal-combustion engines. 


Central battery telephone systems. Siemens Bros. and 


Electrico air-heaters for heating and ventilation 


Single-phase commutator motors with commutation 
(Date applied for 


Electric resistance furnaces. Féry and Langlet. (Date 
applied for under International Convention, Feb. 17, 1906.) 


(Date applied for 


Bearing for the upper end of the shaft of an electric 
motor meter. Allgemeine Elektricitäts-Ges. (Date applied 
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Name, gx Last price 
£ £ 
Cordoba Light and Power Oo., lst Mt. StL 5 per cent. Bds., 
Red., 1- ЧЛ соевое „„ „„ . 100 е 90-92 
County of Durhem Riectrica] Power Distribution Go., 
Ordinary, 10, Ol - `0.000 .............................. 5 44-5 
— r cent. Preference, 1 · 50.0 uu... 5 44-5 
County of London iectri Ча ly, Ordinary ............ 10 = 45 M 
—— 6 per cent. Cum. оеоооозеооьоооово оо ео IZ 10 ег 103. 3 
— per cent. Debentures Prov. Certs. All pd. Rd 100 — 106-1 
— 43 per cent. 2nd Debentures Prov. Certa. . .100 — 8598 
Bdmundeon's F ² ION, Ordinary, 150000.. 5 — 4-14 
— 6 per cent. Cum. Pret. *€*-$099090€00609009009002€9092520920290905 5 еә 152 
— uu ner cant First Mort. “Deb • ооеооооооо огоо 100 - 85 99 
Electrical Development Co. of Ontario, `6 per cent. Jst 
Mort. 31-year Gold Bonds, '0,751-15,75 , .............. — .. 79-81 p.c. 
Electric Lt а Traction Co of Ausp.. Spo Cm Pt, 130000 ^ œ 242? 
— d per cent Debenture Stock R 100 - 
Electric Supply Co. of Victoria, 5 per cent. let Mt. Deb. 
Btoc ‚ Ked ++ 6˖ũ˖. э ае ө э ө reser э э ө э ө е © э э = е ө 9 1 ee 96 98 
Miecurio Supply. Ога. Nos. 1-000000 .........„ 8 6-54 
— — 4 per cent. Deb. Stock, Red. ^... 100 . 9`-100 
Hove Electric Lighting, Ord.. 1-15.000. .... .. ........ 5 — -7 
Indian &lectric Supply and Traction Co, 6 per cent. Con- 
struction Deh. Stock, Re... 100 19-109 
Isle of Wight Elec. Lt. * Pwr. с. о. ов. Red. Du 100 94-97 
lie оше Power and Lighting, 6 6 per cent. Cum. 
TET MR CMS eo 1 a 13/16-15/16 
Kensington 2 Каміла Elec. Lt. Ord., 121,000 . e. 6 — 8-94 
Kensington and btabridge and Notting Hul, 4 pe 
Debenture Stock Reue... . 100 " 97-102 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 99-105 
London Electric, Ordinary ............. F 92 — 21424 
— — per cont. РгеЇ,................................ 5 .. d 
— — 4 per cent. lst Mortgage Debenture Stock, Red... 100 .. : 
Madras Electric Supply Corporation, 5 cent. Construc- 
tiou рео. Stock., Red. (Prov. Certs.), all paid — . . 923973 
Metropolitan Ordinary, 00, OOl-300, Oo .. ............... 5 .. t3 6 
— —- 44 per cent. Mortgage Debenture Stock.. . 100 .. 15 09 
id per cent. First Venti pe SU CE PVP н еа 5 — 23 52 
per cent. Mortgage Debenture, Red........... 100 .. 88 t3 
Mexican Electric Light Co., 5 percent. lst Mort. Gold Bds., 
1935, C 1-1,000 (5.00), D- 4,000 ($500), M 1-4,400 (81.000) — 71-79 p.c. 
Mexicau Light and rower Oo., Capital Stock.............. $100 -50 
—— 5 100 cent lst Mort. Gold Bonds, Ket, 1-4,000 
500). 001-14, 000 (#1,000) ............................ — . 8'4-85, 
Midland sleotric Power Dis. p.c. lat Mort. Deb. oe — 2 85-98 
Aeros pis Tyne е Electrlo apply, Ordinary, 1-57,000 : E 71 n 
— p wW'gwWNM ЧАМАЛ 0009090909 00000002€99 ee T i 
— do, 76,001 87.500 (asued at à prem., d. paid) è 3 
— 5 per cent, Pret., 1-57, J *€**9c009000990090000092099 5 os 6 
—— do., 75,C01-87,500 (lesued at 104. prem , Сав. paid) 2 .. 13-21 
Notting Hill Eiecurio Lighting .......................... m ‘+ 1215 
=- 4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) - — 96 99 
Oxford Electric, Ordinary, 1-96 and 40-14,510 ............ s 6 64 
per cent, Debenture Stock .................... 100 90 
River ver Plate Electricity Co., Ord., 1-119,687 & 120,501-120,507 1 .. 9/6-11/16 xd 
- — 6 per cent. Non-Cum. Pref., 1-100000 ............ | PN 4-1 xd 
4 per cent. Debenture stock, Ked................. 10 .. 8710) 
Rosario Electric Uo., 6 per cent cum Pref., 1-20,00J ...... 5 5-54 
ЖЫ eironi Com Сиш, yog bete S Var up C . 4.44 
y ontreal, 94 per cent. First 
Shares M Stores po en 3 ²˙ Ке Qu 100 .. 96 98 
Shawioigan Water ot and Power Co, 5 pc, Cone ist Mt. Bds. — `. 96 101 p.c. 
Smithfield Markets Electric За piy, Ord — A ца 
South 4 „„ tock ооооооозоовооооовооо ое ie on 2 
6 0 „„ een eevee wat i 
8outh 5 Light and Power, Orb. 1 81 
t. Cum. Pref. "0000000090 9$060060€90009090090 1 ке] ol 
& per cent. 1st Mort. Doh.. . 100 — 100-1 
St. James's and Pall Mall, Ordinary, 10l-20, 000 5 7 81 
— 1 pet cent. Pret. ......... „ 6 % % %% „%%% % оогоо осоо 066% 6 „ оо 8 es 74 
per cent. Deb. Ordi "**099000**5*90606009€00€00€96020282009€0 102 LJ 95 
Urban E Elactrto Supply Oo. inary, 8-50-007 .......... 5 — 1424 
Nard: per cent. wlative Pe Preference, 50,001-80,000 8 - 41 
—— 4; per cent. Pref., 110, 101.188.851 22. D. 55 
Eleetrie Tramways.— 
Angio- Argentine, Si per cent, Cum. Pref., 1- . ч 2 2 16/16 
% 8 эз 7i 
— — Permanent 6 per cent. Debenture Stock, 1888.... 100 — 1551:6 
Auckland Elec. Trams., 5 о ое. 000, Stk., Red. . ... 100 . 104-107 
. o - 10 - — 
—— 5 per cent. Cum. Bret. Bases, 1500 7 кеша IO cuu ae 
— — 5 per cent. Ded., Red. 51 ооое о оооеоооеоое оо ое ce 100 ев -— 
Mod ioni Bob, stock Bie, 75051-1806... 1 — 7. 
ea, ways, 100, — 4 
— 5 per cent. Cum. Pret. Shares 2 кезе l - 61 
and Midland 8 4) p c. lat Dh. Stk., Red. 100 .. 95.98 
Blackpool and Fleetwood Tramroad 2 2 2 „6 „ оооооовоо о о 10 о 154-154 
Bombay Elec. Supply & Trams. Co., 6 per cent. Cum. Pref. 8 .. 14-88 
—— 44 per cent. Deb. Stock, Red. 11 100 .. 98 
Brisbane way Invest., Ord., 1-75,000 ................ 6 =e ie 
——— 6 per cent. Pref., Nos. 1-75, 8 6 — “ы 
rea Lr per cent. Deb. Stk., Red., Prov. Certa. all pd.. 100 . t8 102 
British Columbia Electric Railway Co., Ord. Def. ........ 10 . 183-127 
— 5 Ord. Pref. 52 02 %%% %%% % %%% %%„%.½ßg „ „%%% %% „%% оо 0 е eee 100 227 105-111 
b per cent. Cum, Perpetual Pret. Stock.. 100 .. 102-106 
— 44 per cent. lst Mt. Debs., Nos. 16,250, of £40each 40 .. 3993101 
——- 44 per cent. 3 Power Deb. = 1024-104, 
British Electric Ord. 1-300,000 & 60,001.80, 000 e, 10 . 24-54 
— — 6 per cent. Cm. Р, 30001-50000... „ ro — 63-7 
— per oen Lis Deb tn ure tock 2 2 „ оо e - 101 
жеен ый сүү. ee Deb. Stock tock........ 0 % % 6 %% „% „% „% 0 6 66 6 ә о 100 em Anes 
Trams.. 2 „ „„ % 0 6 eee ео ез D 1 2: 
. eevcece eevesecece - RES 
— “В” 6 per cent. Cm. PL, 127.800 fies aues se e. 5 — 4. xd 
s per cent. Deb. Stock, Red. 2 6 %%% %% „%% %% % %%% 6 ͤ „6„ „ эз 1 сә 106-115 
— Ргот. Cert., all 562 6 %%% „%„„%„ „ 6 „ о тоос „ 6 „ „ „ as 100 es 101-1 м 
Buenos Ayres Electric ‚ 5 p.c. Deb. Stk., Red. .... 100 . 96-101 
Buenos Ayres Gd. Nat. Trams. Co, 54 per cent. "Pref. Deb. 
Bonds, Red., 1-1,500.................................. 100 .. 100-104 
——— 6 per cent. Deb. Bouds, Red., 1-2275 ............ 100 .. 100-105 
Buenos Ayres Lacroze Trams. Co., dtg. 5 per cent. lst Mort. 
Deb. Stock, Rei. : 92-95 
Calcutta Tramw 1-105,000 ........... ——Ü — Ò э» 72 8 
105, 001-15 А.) 669% ũ oũ/ð 6 овоо „ 6 о 2952 6 6 оо ry) 5 ee 748 xd 
10 рес сові he Stock, Red, ................ 100 .. 105 108 
Cape Electric Tramways, Nos. 1-480,000 ............ —ͤ— . l ш › 
City ot Tramways, 5 per cent. Cum. P „„ 4,5 
4 per cent. lst Mortgage Deb., 129.000. vete - 100 . 98 'n] 
City of Buenos Ayres Trams. Co. (1909). 1- 1-248,000.......... 88 54-57 xd 
—— 4 рет cent. Dub. Stock, Red. 1925. 100 97-101 
Colombo kiectric Tramways and d "Lighting 5 per cent. lst 
Mortgage Debenture Stock, Red. 9 Qf 08 06 08 626 99 22 OS К") =з 96-10C 


Name. paid, 

Oork Electric Tram d Lighting Co., Ordinary 10 uus 

by ec way an TETEE) ææ `&- 
6 per cent. t. Cum. Pref. 99069060090*50609009€990009090990 10 oes 15710 
4 cent. ee re me |! | аа 1 

Dublin United Tramways (1896), С Ord, Now. 140,000 .... 10 = 153. 4; 

— 6 per cent. Pret., thin 1 6 % 0 0 „ 66 „ „6 „ 0„ 10 ее 1514 
3, per cent. Mort. Debs., 1-*.000 * 2700092500690 100 «e 94-96 

Hastings and Dist Elec. Tram. Oo, 44 p.c. Deb. Stk., Red. 100 .. 98-101 

Havana Electric Railway Consolidate Mort. 5 per cent. 

50-year Coupon Bonds of 1952, 1-6,957 ............ as .. 81,000. 85-90 
Imperial Tramways, ооозосоосзоооооооосоозоовоосооо ое e 18-19 | 

6 per cent. Cum. Prein. < 14-14 

сока е 
eo ane c ways per c. 

Cum. Pret.. Nos. 30.001-60,000 00000 no 6 11 

4 per cent, 1st Mt. Db. Stock, Red. ... €v-"*e9*9$909*090259 100 a 68 7 

Kalgoorlie Electric Tramways, 1.252,000 .................. 1 .. 832-5 
s per cent. ' A" Deb, e MANN 100 .. 91 
—— 6 рег cent. B" рео. 8іосК...................... 100 .. 81-85 

Ktdderminster а istrict Lighting and Traction. Pref... 5 — 8-84 

Laocasnire Uv Tramways Limited, 5 per cent. Prior 

Lien Deb. cnok, Ked. LE E E EE EEES „6 „% Btock тз оососвооооооооооое оо 100 ep 96-98 

— C 22886 500 2ad Mort. Deh Вос "TEE 2 2 2 6 6 6 „%% ве — em -— 
— £83. 530 Deferred Neb. Stock (ati fully ic = =» — 
Lisbon Electric Tramways Limited, Utd, = 1 S 516-1 7 
—— o per cent. Cum. Pref., Nos. 1-425,555 ...... a аш ЫСА; 
— 5 т Cent. Mort. Deb [] 1-5,00) е 2 6 2 „ „6 „ 6 е ry 100 ee 970 87 
e (1901), 5 per cent. Cum. Pref......... 10 .. 385 
4 per cen MU Db. Stock, Red. .............. 100 .. t5 89 

Madras Elec. Trams. (1904). 5 per cent. Deb. Stk, Rd. 100 38-101 

Manila Elec. R R. and Lghtg „Sac. let Lien and Cull. 

Tr. Sinkg. Fuod Goid Bonde of 1953. Ked.. 1-4 635 .... 31,00) .. 93-95 
Manx Elec. Ка! тау Oo., 54 p.c. Cum. Pref., 30121. 615 and 

// hdd ³ĩ· A Ux 4$ 

44 per mo M let ud A рев. Stuck, Кей. .......... 100 .. 9-1 

Metropolitan Elec. Trams. 1 d 15 510 lo... 1 ш 116516 

=” per cent. Oum. Prat, b 6472 2 12 27,32 31:32 
44 per cent. Deb. Stock. SP 96- 

Mexico Trams. Co., Gen. Cons lat Mort 50-year 5 per cent. 

Gold Bonde .......................................... — 8354-854 p.c. 
Milwaukee Electric Кап and Lig Pep аре сть yr Guus. 

Mort. Bonds, 1996, 1-5. 500 and —Á— еа $1,000 .. 105.106 
Мо) Street Rail, 44 per cent. виса Dab, 601-2,000 m 
New General Traction, 6 per cent. Cum. Pret, ; 1-10,000 and 

o dati, cd gi o ЛРУ еее d z a 

Oldham, ton, an e Tramway, Ordinary . о0о 0000020 06 ee 
b per cent. Cum. Pref. 6662 2 6 „6 „6 „ TENTE 10 ео 10251 

Perth Elec. Tramways (W. a. ee č 106 

Potteries Elec:ric 1-24 i „000 оооооооео оо 1 ae 4-4 
d per cent. Cum. „545,000. e»e0í0000929€ 1 е ki 
——— 4) per cent. 5 ce coco scsos. DIU 93-893 xd 

Provincial framways Co., Ordinary. 1 24, C 10 t-54 

Е — yos cent Cum. нор (14 o cu a 10 104-111 

ec, Tramway an Supply p c. Cum. Pref., 

T, 2222 ¶ -; 8 5 54-54 

— re per cent. lst Mort. Deb. Stock, Rd.. E -100 

Sao Paulo Iramway. Light, and Power Со................. .. 185-1 8 

5 per cent. let Mort. Deb., Red. 1929. 1-11,000 .. 8850 96-97 p. o 

South Metropolitan Electric Tramwa4ys and Lighting Co., 

6 per cent. Com. Pref., 19,571-160,570, Prov. Corte. 1 .. 29 32-1 1/32 

4 per cent. Deb. Stock, Red. 1940 ..............-. 100 85 

Sunderland District Electric BORNE Spe. lst Mort. 

Deos, Red., 13,600. ..... ............................ 90 
Yorkshire West Riding) Elec. Tiam Oo., Ord., 70,001-110,000 5 14-14 

b per cent. Cum. Pref., 1 5 . 5 ES 
Az per cent. lat Deb. Stock, Red. o T 100 .. 9.- 
Eleetrie Railways.— 

Central London, Ordinary ........ 44444 10069 71 
c рок ре. deterred rn dT 100 4 
=— — p. e c Deb. Stock (Prov. t Certs, fully paid); n — 105-106 

City and South L^ndon, Coaso ооа — ve T 40-42 
— — 4 per cent. Debenture Stock e€€0909*909060920009060009900€ 100 102-105 
——— 5 per cent. Pret. Stock 91 6 %% %%% % „% %% %% %% %% „%% 6%“ 100 es 117-121 

ee ээ ээ 6 %% % %% % % , % % оо оо 100 «жэ 135-118 

Li 0 ad, 5 nt. Pre. . . . .... .. . .... 100 dab 10.105 

— verhe per cen 6 % % „% % „% %% % %% „%% „ 66 66 6 ое еә 
Ordinary, 1.50,000 . 000 0 ЕДЕД 1 оог оооооооо ое 10 ap 
— — 4 per cent. Morigage Debent Red , 1-1, 700 — - 

W Electric Railways of ures, Во 5 per cent. 

Profi t-Sharing Secured Notes ©9808 00089 0868088088 0880 at — ooe 74.77 

Telegraphs and Telephones.— 
Amazon Telegraph CO., 1-25,000 .......................... 10 3-34 
cunt. Debs., Red., within 1-1,069 ............ 100 88-91 

American Telephone and Telegraph Ола Trust 4 per 

cent. Bouds, 1. 28, 000 and 55,001-78,000................ $1,000 .. 92-93 
Anglo-American Telegraph Co.. ‘Ocdioary I 100 614-644 

6 per cent Preferred Ordinary NAT 109 . 107-105 

Angh Parle. Teleph Ca., 5 1 „ 

с uguese Telephone per ceat. at Mort »b. 

К; Bed. oec ecd oen жез» FFC 99-101 

сын Telephon Co., 1-44,00)....... 5 „ 652-71 

Commercial Cable Co., seer. 500-year ү pe. Deb ^t, Red. gt es) 924-914 

Cuba Submarine Telegraph Co., Ordinary, H n 1020 VNDE - 73-04 

10 рег cent. Freierence, 1-6,00) . e 10 .. 151-167 

Direct Spauish Telegraph Un, Urdiuary .. cd EE. Nm 33 · 

10 per cent. Cum Preference CCC 87-9 
44 per cent. Debs., 1-600.............. is b ee Жайзазка 90 . 100-1 

Direct United States Cable Oo....... PP 20 153-16 

Direct West India Cavie Co., 44 per cent. Deos, Reg. 

within 1-1, 200 Red. 00 огоо. . 100 TT 100-102 
Eastern and Mouth African, б per cent. Mort. Devs., ‘within 

1 3,900, 19 9. 00000 00000000006 0 0000 „%%% оос ооо ооо е 98-101 

—— = 4 per cent. Reg. “Mort. Debs. (Mauritius ‘abeldy), 

ohe, Сазы зеге» 29 .. 9.100 

Eastern Extension, Australasia and China, 1-300, pete 10 .. 134-144 
——— 4 per cent Mort Deb. Stock, ad ——.. 100 1044-1 

Eastern Telegraph Co., Ordinary Stock .... еш. asac ДОО 126-141 

——— 4; per cent. Preference Stoc... . ee. 100 ... 89-91 xd 
4 per cent. Mortgage Debenturv stock.................. 200 .. 1015-1064 

Great Northern Telegrapu Uo. (of Copenhagen) ............... 10 -36 

Halifax and Bermudas Cable Co., 44 per cent. Ist Murt. 

Debes., иіріп 1-1. 00. Nd . а. а... 10) .. 100102 

Indo- a uropean Telegrapu Co. . METTI, A. MN 

Marconi's Wireless 1 Co, T 250. 127 ОРОТО cane H 

256, 128 381, 190 . 0«22»2.009«0009€ 1 еге 4 

Monte vid. o Telephone бо, , Ocdinarv. 1: 72,080.. К EVE Pda sia 6g 1 .. 15161116 
l—— — — 9 pet cent, Preference, 1-86. 491 . „eee „e 9. TII 1 

Oriental Telephone and Electric Company. eos... Ш 19/1617/16 
— 6 cout. Cum. Pref. 1 14-1: 

Pacific and European TeL, 4 p c. Guar. Debe. , Red., 1-1,000 100 ss вг 
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Amount 
Name. paid. Last = Name. ред. E price. 
National Cslephone, Preferred 000 +0 28 оо оо со ое оз ол ез оо ъз 100 eee 108-110 Telephone Co. of Egypt, 44 per cent. Deb. Stock, Red. 2000 E "те 98-102 
ul — == Defecre 1 stock .. ee оосо ов ов eevee et оо 5.8 ао 1 ее 1044-1064 Weat African Telegraph Ou. .. 0000 C6600: 900000990 eee 10-104 
1 | — — 6 por cent. Чаш. ficat Ре ола T. n "ER West Coast of America, 1-32,000 and 53 001-53 008....... 1 14-13 xd 
—— — 6 per cent. Uum. Second Рсеї, ................- 10 U-12 4 p c. Debs, 1-1 ‚500, Gua. by Western Telegraph... 100 .. 99-1 
= — EM 9 per cent. Non. Cum. Third Pret. © 9 o.a 6.0 0.0 оо о.о mo es 75 57/15. 5 9/16 West India and Panama Telegraph Co., Ordinary... % 0 10 9/16-1 n6 
— — 54 per cent. Deb. Stock, Red.. „ 100 „ 852-974 —— 6 per cent. Cum 180 Preference РУТЕР АРИ asise ДОГ x 73-84 
~ 4 percent Deb. stock, Red. . .. „„ 100 = 100-104 — 6 per cent. Cum. 2nd Preferenoe SER tA EPA dures . 10 ... — ás 
United Biver Piate Tele. O»., Urdio ; 1-100, 000... 6666002506 60 66 5 "TT 63-71 — MÀ 5 рег cout. Debs. , Red. 1-800 *0609060060006000000000000000000 . 100 soo 100-1 
5 per cent. Cum. Prel., 1 „%% MUN Tn Western Telegraph Co., I-. . 88d. е . 10 .. 154 a 
——— 5 per cent. Debenture Stock, Red. "E esse, 100 „ 109-112 — 4 рег cent. Debenture btock, "Red... 2 . .. 100 . 102-1 


Traffic Return for Increase or single Mack Accounts for past year. 
week, decrease. open. 
Line, 
Current Total | Passengers | Oar miles | Pas- 
жаш; 1907 | 1900 | Week. year. 1907. | 1906. | Binding E carried. "m Anger | mile. 
g g g g g d. 
Aberdeen Corporation ..........|May 31] 1,815 | 1,550 | + 255| + Lu 854 | 85 May 31| 64,071 | 15,530,851 | 1,579,783 |0-98 
Ayr Corporatiouwnwn . . June 1 — — 8 8 „ 16| 14,348 3, 316, 380 388, 1 
Biker Street and Waterloo Ву... 1| 2415 | 1,451 | + 981| 410027 | — | — zz = ЖЫ _ = 
BickenheadCorporation ....-...| » 2| L 1,039 |— 81 — 318 | 83°63| 25°63| March 51| 55,025 | 11,145,531 | 1,509,905 |1°18 
Blr aiuguam Corporation l| 5,755 —-. — = 5% | — 31| 17,155 | 4,709,798 266,586 86 
Весе бги Corporation . Mar 29| 1,051 | 975 |+ 76 + 1.259 | dd 24 s» 85| 48,875 | 8,661,720 | 986,955 | 1°38 
B.ackpoolOórporation..........| 25 1,757 916 | +1,241| + 455 | 17| 174 311 — = = — 
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sparking, and increase the effective losses so much that 
even when using & step transformer at starting the current 
consumption at starting may be greater than that of a 
direct-current motor. With starting resistances endless 
special precautions are taken. One of the ways, and the 
one which works most satisfactorily as regards starting, is 
the inserting of resistances between the armature windings 
and the commutator ; an alternative to this is an auxiliary 
winding for which is claimed a decrease in the current 
when starting for the same turning moment. 

Sparking at Brushes.—This is one of the most troublesome 
of dlsi in the single-phase motor, and due to this is the 
fact that motors are not built for more than 200 volts, and 
that only in the larger sizes. Now, there are several ways 
of overcoming the sparking difficulty, but we must 
careful which we select in case we gain one thing at the 
expense of another. If the armature flux is entirely 
neutralised by a compensation winding in the neutral zone, 
the sparking is caused by two E.M.F.'s—one, the commuta- 
tion voltage; the second, which is the transformer volta 
due to the periodic changes of excitation flux. Ав the 
sparking depends chiefly on the geometrical sum of these 
two E.M.F.'s and on the current produced by them in the 
short-circuited coils, the smaller the voltage and short- 
circuit current so much the less will be the sparking. The 
short-circuit current may be reduced by resistances between 
the winding and commutator, but the resultant E.M.F. is 
practically unaffected thereby. Therefore, some means 
must be provided to neutralise the transformer voltages. 
Setting up an E.M.F. to op it will not do, for as soon 
as the resultant E.M.F. falls to zero, so also does the 


ee Excitation 
V¥INOING 


me Сомехм sation 
WivwOING 


— ; 
CINOUCTIONLESS 
RESIST 


Fie. 1. 


turning moment. Therefore, we must use other ways. 
One way is to use an E.M.F. due to rotation of the 
armature, and this E.M.F. to be any good must be 90deg. 
in advance of the phases of the excitation current. e 
could get the same effect if we allow the current in the 
compensation winding to lag behind the motor current; 
this is done by inserting inductionless resistance in parallel 
with the compensation winding (see Fig. 1). Other ways 
we have at our disposal are an auxiliary winding in parallel 
with the armature or a shunt winding and choking coil. 

Torque, etc.—Now it can be proved that with sine waves 
of current and flux, with this same induction, the same 
excitation flux, and the same effective current, the 
alternating-current motor will only develop about 0*7 times 
the torque given by а direct-current motor. "Therefore, as 
the motor has to run on either current, we require 41 per 
cent. more excitation winding; otherwise the induction 
with direct current would fall in thd ratio of the effective 
value to the maximum value with alternating current. If 
we could build our motor like an ordinary direct-current 
motor—that is to say, with a large air-gap and without 
compensation winding—then this saving of about 40 per 
cent. in the excitation winding would partly make up for 
the decrease in torque. But this idea, however, we must 
dispose of on account of the power factor, so that we must 
have а compensated motor and a small air-gap. 

Efficiency. The efficiency of the motor would be about 
4 per cent. less on the alternating-current system than on 
the direct-current, but with 41 per cent. more excitation 
winding the efficiency would be about 80 per cent. 

Power Factor—The power factor depends, among other 
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things, on the speed and the periodicity, and would be with 

this motor about '9. ; 

Comparisons.—F or the series motor is claimed an efficiency 
of several per cent. above the single-phase repulsion motor. 
Under certain conditions it is 4 per cent. to 10 per cent. 
lower than a purely direct-current series motor. As regards 
cost the single-phase motors are about level, both being 
higher than a direct-current motor for a given size, this on 
account of the alternating-current machines being larger 
than the теб опт = A. Н. ELLIS. 

Question No. 969. —What are the best-known methods of ventilating 
high-speed turbo-driven alternators and generators! What 
percentage is taken up in windage ! 

Best Answer toNo.969 (awarded 10s. ).—The space available 
for a reply to the above question being limited, it is only 
possible to give a condensed account of the systems most 

nerally adopted by manufacturers of electrical machinery 

or the efficient cooling of high-speed machines. The reason 

why the question of ventilation requires special attention 
in this class of machinery is, of course, owing to the size of 
the generator—i.e., bulk—being very small for the energy 
lost compared to medium-speed generators, and it is, there- 
fore, necessary to carry away by convection as much of the 
heat wasted in the cores and windings as is possible. 

Continuous-Current Generators—In the early types the 
frame was left as open as possible, and the armature and 
field were ventilated by the air-blast issuing from the 
armature vents, and by the draught from the end covers 
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and other revolving parte. This method was soon found 
to be anything but satisfactory, the chief defects being: 
the air rushing axially to the armature ducts carried with 
it a quantity of oil spray from the bearing, which was 
deposited in the core and on the windings ; the circulation 
of air about the field coils was sluggish, owing to the 
presence of auxiliary commutation poles which choked the 
air back, causing it to issue at an angle on either side 
without ventilating the coils sufficiently. Another objec- 
tion to the open machine is that the rotating parte, at 
these high peripheral speeds, emit a deafening roar. These 
considerations led to the totally enclosed designs, of which 
there are now a considerable variety. An example of 
modern English practice is shown by the sketch Fig. 1. 
Here the armature vents act as a fan, drawing cool air up 
from the duct in the foundations, which opens to the outer 
atmosphere; the blast from the armature flows through 
the compensating winding, the field coils, round the 
magnet frame, and discharges up the chimney on top of 
the frame. The end covers here keep the circulation up to 
the field coils. It will be seen that this arrangement gets 
over the defeots of the open type mentioned above, and at 
the same time produces a generator of ‘‘ship-shape” 
appearance. The sketch Fig 2 gives a recent Continental 
design, the chief features of which are that the air is drawn 
in by two fan systems from a vertical supply duct at one 
end of the armature. One system consists of the armature 
vents, the heated air discharging axially along the armature 
surface and out at the other end, as shown by the arrows. 
The second system consists of a fan mounted on the 
driving-end armature head castings; this draws oool 
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air from the same source and delivers it во that 
the air passes axially between the field coils and 
out through a series of openings in the cover at the 
. commutator end, the two air-flows being kept apart by 
extensions of the field-bobbin cheeks, which are made to 
surround the armature. Forced-draught ventilation is 
also employed, the usual plan being to mount a high-speed 
blower at one end of the bed-plate, direct coupled, the 
blower supplying air under a considerable head to the 
inside of the bed-plate, which is sealed with the exception 
of the connection to the frame of the enclosed generator, 
the hot air exhausting up the chimney. 

Cooling of Commutators.—From a temperature rise point 
of view the commutator can be made to run satisfactorily 
with “gauze” or other metal brushes with no other than 
what may be termed natural cooling. When carbon 
brushes are used special ventilation is necessary to keep 
down the temperature, owing to the fact that the intensity 
of the loss on the commutator surface is about quadrupled. 
The most satisfactory system at present in use is the split 
commutator with ventilating fan and hollow segments, as 
sbown in sketch Fig. 1. The cool air is drawn axially 
through the hollow segments from under the armature, but 
at one end, and from the open at the other end of the 
commutator. This design permits the use of carbon 
brushes of the self-lubricating type with great advantage. 
Other systems, such as an air-blast from nozzles placed 
under the commutator, are also in use. 
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Turbo Alternators.—In general, the same remarks as 
apply to direct-current generators also apply to alternating 
current generators, the chief difference being the fact that 
with rotating fields the bulk of the energy loss occurs in the 
stator. There are many ways of obtaining efficient ventila- 
tion somewhat similar to those shown in the two sketches. 
For smooth surface fields of the direct-current armature 
type, one of the latest designs is to fit a fan at each end of 
the rotor. The air supply, being the same as for direct- 
current machines, is drawn in by one fan and sent axially 
through many holes or tunnels in the stator core, and also 
under the coils in the slots, finally discharging through the 
chimney on top of the frame ; the second fan draws the air 
through the enlarged bottoms of the rotor slots. Another 
arrangement is to have radial vents in the stator core 
corresponding to the rotor vents, through which the rotor 
air-blast is driven, the outer surface of the stator core being 
as much exposed as possible. Field magnets of the “ salient- 
pole " type, although they “churn " the air very effectively, 
are exceedingly noisy. 

Loss Due to Fentilation.—This quantity is very difficult 
to obtain with any degree of accuracy, and it is usual, at 
present, to put in fans with a fairly large margin of pro- 
pelling power. The power taken is proportional to the 
cube of the peripheral speed; it depends very much upon 
the particular design of armature and on the fan arrange- 
ment, The following formula gives a rough figure for 
guiding purposes in design: Ventilation and windage 
loss in kilowatts - 2 (M? . D. L. 1075 ; where M is the peri- 
pheral speed of the armature in metres per second ; D is 
the rotor diameter in centimetres ; and L is the rotor core 
length in centimetres. This loss is of the order of 3 to 
4 per cent. of the generator output. VENTILATION, 


Answer to No. 969 (awarded 5s.)—The problem of 
effectually ventilating turbo-driven alternators is one which 
has received considerable attention during recent years. 
Taking the stator first, several firms cast the frame with 
equidistant holes cored in it, and the punchings which are 
assembled within this frame are so arranged that with 
about every 4in. thickness of punchings “spacing pieces ” 
are placed, so that the stator core is really subdivided, and 
thus ventilating ducts are provided which are about jin. 
wide and extend around the circumference (see Fig. 1). 
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Fans are placed on the ends of the rotor at such an angle 
that the air is drawn in and circulated between these ducts, 
after which it passes through the above-mentioned ‘cored 
holes in stator frame. The rotor sometimes has holes through 
its entire length of punchings (usually one per pole), and on 
one end over each pole is screwed a cup-like casting, which on 
revolving circulates the air through the interior of the rotor 


(sce Fig. 2). Fig. 3 represents the method adopted by the 
Oerlikon Company. The ventilating ducts are divided up 
hy means of baffles, and, consequently, the air circulates a 
curtain definite course. The amount of ventilation can be 
varied by means of adjustable baffles, which are placed at 
the top of each division. Fig. 4 represents the method 
adopted by the Brown-Boveri Company, fans being fixed 
on the ends of the rotor, which in rotating draw in the 
air down one side and send it up the other, as indicated by 
arrow-heads. 


Ф 
Q 
SY 


Fic. 3. 


As to windage, this is found to increase as the cube of 
the speed, so that a definite value cannot be given, as the 
querist does not state the type or revolutions per minute, 
but within the speed limits adopted by different makers 
this will be found to vary from about 75 to 1:5 per cent. 
of total power. —ALPHONSE. 


[Other replies to Question No. 969 will be given in our 
next igsue, —Ep. F. R.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it, 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 

QUESTIONS. 


979. Certain supply stations in the United States are said to have a 
very satisfactory method of purchasing their coal by results 
under the boiler, or by some sliding scale on the evaporation per 
ound of water, or by the number of units generated. Please 
escribe one or more of these methods of purchasing coal, stating 
whether the information is available at first hand. —EnpwaAnp C. 
BARTON, 


. Some small portable motors used for drilling purposes are often 
overheated on account of workmen putting excess pressure on the 
drills. What inexpensive mechanical or electrical device could 
be used to prevent this! Fuses are not permissible, as they are 
blown too often; circuit breakers, also, would be held in by the 
men.—H, F. JEFFERSON. 


ANSWERS. 

Question No, 969.—W hat are the best-known methods of ventilating 
high-speed turbo-driven alternators and generators! What 
percentage is taken up in windage ? 

Answer to No. 969 (awarded 7s. 6d.).—Ventilation being 
one of the most important features of modern turbo-electric 
machines, one can but expect a deal of thought and care 
being spent in the design of such machines to obtain the 
best results possible. After studying the designs of the 
various different makers, one is struck with the schemes to 
which each resort to obtain the same result. Speaking 
generally, so little is known of the behaviour of high-speed 
centrifugal fans that we need not be surprised to find on 
machines of the same size different shapes and sizes of fans. 
Ventilation has been mentioned as one of the most 
important points in turbo-electrical machinery design. In 
no other electrical machine is so much power concentrated 
into such a small space. In some of these high-speed 
machines as much as 1,500 h.p. is converted into electric 
power in a stator of about 4,500 cubic inches of copper and 
steel. If a short-circuit could be made to happen on the 
stator frame, the energy developed as heat would raise it 
to a red heat ina few minutes. If the heat losses amounted 
to only 1 per cent., the external surface would not be 
sufficient to get rid of the heat unless the temperature was 
very high. Hence the necessity of numerous air passages 
and fans to ensure that the air will circulate through the 
machine easily. 
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Fig. 1 shows a longitudinal section of a direct-current | passes both in rotor and stator. 
The air is drawn up 
the air-trunk, A, and owing to the fan action of the arma- 
ture end casting, B, it is foreed through the windings and 


machine of up-to-date construction. 


holes in the winding covers, C, also right through the holes 
in the armature core, dividing as it passes along up the 
ventilation ducts, and so out and round the field coils to 
which it is guided by the baffle plate on the frame shroud, 
D, and is finally discharged through the openings in the 
shrouds. The connections, E, from armature bars to com- 
mutator segment also act as а fan, and draw the air from 
the bearing end of commutator under the bars and out as 
indicated by the arrows, cooling the commutator and also 
the connecting lugs as well. 
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Fig. 2 shows the patent commutator of C. M. Toplis, of 
Messrs. Siemens Bros. The novel feature of the patent is 
the hollow commutator segments, as shown in end view. 
The segments are built up in halves, and form a hole 
running right through the bars. They are rolled or drawn 
to this particular section, and so eost no more than the 
ordinary. The commutator is built up in two parts, which 
are connected together by copper connectors protruding 
above the commutator diameter. Ав will be easily seen, 
these connectors act as a strong fan, and draw the air 
through the segments from both ends, and throw it out at 
the centre. A special casting is provided to guide the air 
away, and so prevent it being drawn in and passed round 


again. 


Fig. 3 shows a Siemens-Schuckert turbo-alternator in 
section. The air is drawn up the inlet trunk, and the fan, 
A, forces it through the stator core, and so cools the 
winding and punchin The fan, B, draws the remainder 
through the rotor, and then both fans, А and B, deliver it 
into the slip-ring side of case, from which the air escapes 
through the chimney at the top of stator frame, as indicated 
by the arrows. The small sketch of the slots shows beside 
the active slot a ventilation slot through which the air 


022 
77 


Fic. 4.—Slip Ring Cooling. 


It will be noticed that the 
| air comes in contact with conductors throughout the whole 
| length, and so good cooling is effected. Great trouble is 
experienced with slip-rings of turbo-alternators running 
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at 3,000 revolutions or more. Several firms use carbon 
brushes, but unless the rings are dead-true and of ample 
section they soon get hot, фе to excessive sparking, etc., 
the brush springs being unable to force the brushes on 
to the rings owing to vibration. 

Fig. 4 shows slip-rings provided with vanes and air-holes 
through centre web. The arrow-heads show the direction 
of the cireulating air, which is very effective and also has 
the advantage of blowing the carbon dust off the live 
parts. The BTH. turbo-alternator is coupled to the 
Curtis turbine. A section is shown in Fig. 5. Here 
the air is drawn in at the top and thrown out through the 
stator and down through the hole at bottom of frame 
support. The reason the air is forced down is because the 
alternator, being mounted over the turbine, gets all the 
heat from the turbine and escaping steam. So the fan 
action is directed downwards at the top of the rotor, which 
is of the salient-poletype. There are fitted cup-shape vanes, 
A, which protrude out of end shield. Where these vanes 
are there is a hole which goes right down through the rotor. 
At the other end of the rotor is fixed a propeller fan, B, 
which draws the air downward on to the top of the turbine 
casting. Between the poles are placed wedge-shaped pieces, 
which stiffen up rotor and secure the coils against distortion 
due to centrifugal force. These are placed at such an angle 
as to act as a fan drawing the air downward. The stator 
core has ventilation ducts, which are radial, and through 


9 
7 
7 


— A —— н A 
F 


SSR МАО 1 4 


=! 


il 
Й 


=Й к=; 
\ ) Wm E БУУХ 
5 заь 
р 

= 

Get — | 

\ 

| 


Fic. 5. 


which а good current of air passes, and is discharged 
through holes in the casing. 

With regard to windage loss, the following is the average 
from a considerable number of tests: windage and bearing 
loss for machines running at 3,000 to 4,000 revolutions, 
about 11 per cent.; ditto for machines running at 1,500 
revolutions, 34 to 44 per cent. It is hard to get the 
windage loss alone, and, in fact, it cannot be got at all 
experimentally. The best method is to run up the shaft 
alone and get the bearing loss on that, and then deduct 
that from the total windage and bearing when the complete 
rotor is run up. The amount obtained for bearing loss of 
shaft will have to be increased according to the load on 
shaft, due to punching castings and copper. The following 
is а fairly safe formula which can be used to obtain bearing 
loss. If the results obtained be subtracted from the total 
windage and bearing loss, we can get the windage loss: 


Watts lost = 9°81 x > хахіхт, 


where К = constant = 2 ; 
Т = temperature in degrees С.; 
d = diameter of armature in centimetres ; 
| = length of armature in centimetres ; 
v= peripheral speed of journal in metres per second. 
—H. C. Y. H. 


Answer to No. 969 (awarded ós.).—The question of 
efficient ventilation is a prime consideration in the case of 


turbo-alternators, but is not so important in continuous 
current machines, sparkless commutation, not heating, 
being the dominant question in the latter. So much power 
being concentrated in so small a compass, it is evident that 
mere radiation cannot be relied on to keep the machine 
cool, but special devices must be resorted to to ensure cool 
running. The contrivances used to circulate air in the 
various ducts are widely different, but they can be divided 
into three main branches: (1) those in which cool air is 
forced through the machine by fans or vanes on the rotor 
shaft ; (2) those in which the draught caused by the warm 
air rising is utilised to create a draught ; (3) those in which 
the stator housing is constructed to give free access of air 
to the stator laminations and air-ducts. The best way to 
illustrate these various modes of ventilation is to take 
examples from the leading turbine manufacturers. 


First Class.—In the B. T. H. vertical turbine the 
field magnets consist of definite salient poles, and 
the windings are clamped on these latter by bronze 
corner pieces. To these corner pieces are affixed pro- 
jecting ridges which are not concentric but disposed 
skew-ways. When the machine is running, these blades 
act like a windmill and draw in air from above, propelling 
it downward through the generator The downward 


‚| direetion is chosen, as in the event of a leaky gland the 


draught would prevent the steam from penetrating the 
windings. Fig. 1 shows the ventilating device used by 
Brown, Boveri, and Co. in their machines of the Parsons 
type. Cool air is drawn from underneath the machine by 
vanes on the rotor shaft. The air passes through these 
vanes, which send it first downward and then upward 
through the successive quarters of the machine. 


Second Class.—The machines of the Oerlikon Company 
form the best example of the second type of ventilation. 
In their turbo-alternators the ventilating ducts аге 
divided by “ Бай ев,” which go from top to bottom in 
the position indicated in Fig. 2. The cool air thus has to 
traverse definite passages, ending in a short “chimney " at 
the top. This chimney is provided with five lids, which 


can be used to regulate the ventilation should any part of 
the machine heat up more than the others. 


Third Class.—The British Westinghouse Company and 


Dick, Kerr, and Co. construct their stator housing with large 
apertures, and rely on the free access of air thus given tothe 
stator laminations and air-ductsto keep the machine cool. The 
A.E.G. even go further than this, and dispense altogether 
with an external housing, simply bolting the stator lamina- 
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Single-Phase Railways. Some interesting statistics 
of German origin appear in our French contemporary, 
L'Industrie Electrique, as to the adoption of single-phase 
traction on railways. There are at present in Europe 
15 lines on which single-phase traction is employed, and 
in America there are 16 such lines. The longest line is 
that of the Spokane-Inland, in America, which is 112 miles, 
and the highest tension at the trolley is 11,000 volte in 
America and 6,000 volts in Europe. The latter voltage is 
employed on the Tomteboda-Viirten line in Sweden, which 
is 6} miles in length. 


Incorporated Municipal Electrical Association. 
Details of the programme arranged in connection with 
the forthcoming Sheftield convention appear elsewhere in 
this issue. We are advised of a slight alteration to the 
programme as it appeared in these columns some time ago. 
In connection with the visit to the Dukeries on Wednes- 
day, June 26, the special train will leave Sheffield at 


graph cables at а recent, meeting of the Physical Society. 
In the absence of Mr. Brown, the apparatus was described 
by Mr. A. E. Powell. In dealing with the question of the 
design of a relay for long cable work, conditions and 
difficulties differing from long-distance telegraphy on land 
lines are met with. Firstly, the minute currents recorded 
at the end of a long cable, when worked at its limit of 
speed, necessitate ап instrument of high sensitiveness. 
Secondly, there is the difficulty of making and breaking 
contact with the usual form of “butt” contact, owing to 
insufficient pressure to break through surface oxidation, or 
if contact be satisfactorily made, the want of power to 
break away again due to coherence of the contact surfaces. 
Thirdly, the variation from the neutral position of a relay 
tongue fixed to the coil of a receiving instrument, due to 
the unequal charging up of the cable and receiving con- 
densers, necessitates some method of straightening out the 
zero. Mr. Brown's relay system, therofore, consists of 
three parts: (1) the actual relaying device, or drum relay ; 
(2) an inductive shunt with closed iron circuit for use across 
the receiving coil to curb the signals and straighten out the 


9.15 a.m., returning from Worksop at 7.45 p.m. On 
Friday, June 28, Mr. К. McCourt, assistant electrical 
engineer, Harrogate, will read his paper оп “ The Value of 
Photometry in Central-Station Work," which gained for 
him the travelling studentship prize, 1907. The other 
paper announced to be read on that day is one by Mr. A. T. 
Cridge, assistant electrical engineer, Sheffield, entitled 
„ Alternating-Current Distribution." 


Radium. At a meeting of the Physical Society held 
on May 24, a “Note on the Rate of Decay of the Active 
Deposit from Radium," by Messrs. W. Wilson and W. 
Makower, was presented. In some experiments in which 
the ionisation produced by the a-rays from radium C was 
balanced against that produced by the more penetrating 
B and y rays, it was found that after а short time these 
two ionisations were no longer exactly equal however 
carefully they had been adjusted to equality at first. А 
similar effect had been noticed by Brousson, and was 
attributed to the slowly-moving В rays emitted by radium 
B, which is present with the radium C. Since these rays 
are emitted by radium B, whereas the a and more penetrat- 
ing В rays are emitted by radium C, it is to be expected 
that the rate of decay as measured by these two types of 
radiation will be different. The authors’ experiments test 
this point, and confirm the view that the observed differ- 
ence in the rate of decay as measured in the two vessels is 
due to the slowly-moving @ rays emitted by radium B. 


Publications Received.—Among the papers appear- 
ing in the Proceedings of the Royal Society of Edinburgh 
(vol. xxvii, No. 2) is one on Hensler's magnetic alloy by 
Mr. Alexander Ross, Houldsworth Research Scholar, 
University of Glasgow, which describes tests carried out 
on an alloy with a somewhat lower percentage of copper, 
the composition being 25 per cent. manganese, 12°5 per 
cent. aluminium, a trace of lead, and the remainder 
copper.—' How to Use Water Power" is the title of a 
little book which Mr. Herbert Chantley, B.Sc., has 
published through the Technical Publishing Company, 
Limited, 287, Deansgate, Manchester. Price, 2s. 6d. net. 
Hydraulic engineering is chiefly dealt with, and its methods 
and principles are clearly explained.— We have received 
two further reports from the Engineering Standards Com- 
mittee—Nos. 29 and 32. The former relates to British 
standard specification for ingot steel forgings for marine 
purposes, and the latter to British standard specification 
for steel bars for use in automatic machines. 


Submarine Telegraphy.— Mr. 5. G. Brown exhibited 


some apparatus for relay working of long submarine tele- 


zero; and (3) a method of applying a local current possess- 


ing suitable time lag to the receiving coil to correct the 
tendency of signals made up of twoor more impulses of the 


same polarity to fall away to zero due to the charging up 
of the receiving condenser itself. The action of the drum 


relay and the details of the apparatus were described, and 
the running instruments were exhibited after the meeting. 


Wireless Telegraphy.—In a patent recently issued 


to Mr. С. Mareoni апа Marconi's Wireless Telegraph Com- 


pany, Limited, there is disclosed an aerial for а transmitter 
or receiver in wireless telegraphy, which consists of a number 
of conductors, a! to a5, arranged radially and horizontally and 
close to or on the ground or water. The oscillation producer 
or receiver, b, as the case may be, is connected to earth, E, 
and adapted to be connected to either conductor by a 


rotating switch, c. In receiving signals, the switeh, v, is 
rotated until the detector gives the maximum effect, when 
it is found that the conductor to which it is connected 
points away from the direction of radiation. By shunting 
the detector, it can be made to answer only when connected 
to one particular conductor. Similarly, it is possible to 
send signals in any specific direction by rotating the 
switch. : 
Measuring the Starting Currents of Motors.— 
The new German installation rules contain a clause in 
accordance with which the maximum starting current taken 
by any motor must be determined before it is connected 
to the public supply mains. Since the maximum value of 
the current usually lasts for only a fraction of a second, 
incorrectly damped instruments are useless for this test, 
If the damping is too small, the pointer will be thrown far 
beyond the true value, whilst if the moving system is too 
well damped, or if it possesses too much inertia, the current 
indicated will be well below the true value. An instrument 
specially designed for this test has been recently put on 


818 


the market by Dr. Paul Meyer. It consiste of an ordinary 
ammeter (moving-coil type for direct currents and moving- 
iron type for alternating currents) fitted with a carrier, 
actuated by an external handle, by means of which the 
needle can be initially set to any desired point on the scale. 
In making a test the needle is moved to a position about 
5 per cent. below the expected value of the current rush. 
If on switehing on the needle does not move, the actual 
current is known to be less than the expected value, whilst 
if the expected current is taken the pointer will make the 
small swing necessary to reach this value. In order to 
determine the exact value of the starting current, it is only 
necessary to take successive readings with the pointer set 
to gradually diminishing values, until a value is reached at 
which the pointer just moves on switching on. With the 
carrier placed out of gear the instrument can be used as an 
ordinary ampere-meter. 

Prevention of Sparking in Single Phase 
Motors.—<A modification of the resistance-lead method of 
preventing sparking in alternating-current commutator 
motors is described in a recently-issued American patent. 
Instead of placing the resistances between the armature 
coils and the commutator bars, where the space is limited, 
they are placed external to the armature, and the internal 
transformer voltage generated in the armature circuit by 
the field flux is transferred to the external circuit by means 
of a stationary auto-transformer. For this purpose the 
commutator is arranged with alternate live and dead 
segments, as shown in the accompanying illustration, and at 


or 


each point of commutation there are used three inde- 
pendently insulated brushes, the two outer brushes being 
connected to the terminals of the auto-transformer. The 
preventive resistances are placed in the supply leads, being 
inserted between the neutral point of the auto-transformer 
and the third brush. It is claimed that the resistances can 
be made of ample current-carrying capacity for the maximum 
load of the machine, and are, therefore, not subject to burn- 
outs, and that the amount of resistance in circuit can readily 
be varied during operation. 

Municipal Tramways Managers’ Association. — 
The annual conference of the managers' section of the 
Municipal Tramways Association was held last week at 
Blackpool, under the presidency of Mr. J. M. McElroy, 
general manager of the Corporation of Manchester tram- 
ways. This association does not court publicity, for its 
meetings are, as a rule, held within closed doors. Asa 
result of this policy many useful papers (such, for example, 
as were announced to be read at Blackpool) are withheld 
from the notice of electrical engineers interested in tram- 
ways working, and are confined to the attention of managers 
of municipal undertakings only who are members of the 
association. Mr. McElroy, in acknowledging the mayoral 
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welcome at Blackpool last week, said that every municipality 
in the country that controlled a tram system was repre- 
sented in the association, which, through united action, had 
got matters brought before Parliament and the Board of 
Trade which could not have been done otherwise. The 
first paper read was by Mr. J. Lancaster, Blackpool's 
manager, on “ Accidents,” and he put forward the question 
whether it was wiser for corporations to insure against 
accidents or take the risk themselves. A full hour was 
taken up in the discussion, and the general opinion seemed 
to be that local conditions had a great deal to do with 
settling the policy to be followed. The following were 
among the other papers announced to be read: “ Transfer 
Tickets, Mr. L. Johnston, Gloucester; **Single-Truck and 
Bogie Cars,” Mr. J. Dalrymple, Glasgow, and Mr. H. 
Mozley, Burnley; “ Current Consumption Meters,” Mr. 
C. J. Spencer, Bradford ; * Air Brakes,” Mr. L. Slattery, 
Oldham; *'Corrugation of Rails" Mr. A. L. C. Fell, 
London County Council; ‘Observations on Pay and other 
Allowances to Motormen and Conductors,” Mr. J. B. 
Hamilton, Leeds. 


Electric Tramcars.—A patent which has just been 
granted to Messrs. J. A. Lycett and G. J. Conaty relates 
to electric tramcars having four wheels mounted in pairs on 
radially-moving frames, which carry the motors and are 
provided with an arrangement of inclined bearing surfaces 
во that they always tend to assume a central position for 
straight running. Figs. 1 and 2 show one end of a tram 
car, and Fig. 3 shows an enlarged transverse section on 
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the lines, X X (Figs. 1 and 2). The radially-moving frame, 
12, is pivoted at 15 to the underframe of the car, and is 
provided with bearings, 17, 18, for the axle, 2, driven by 
the motor, 11. Continuations of the frame, 12, beyond 
the axle bearings are connected by a cross-bar, 29, which 
supports the car through inclined bearing pieces in such a 
way that the wheels tend to assume a central position for 
straight running. To the top of the cross-bar, 29, is fixed 
a double inclined bearing piece or slide, 30, on which rests 
a corresponding bearing piece, 31, pivotally connected at 
58 to a cross-bar, 32, fixed to the car frame. The cross-bar 
29 is made with upwardly-projecting sides and ends, so as 
to form an oil bath for the lubrication of the inclined 
bearing surfaces. 


А Galvanometer for Alternating Currents.—The 
instrument shown diagrammatically in Fig. 1 is described 
by Armagnat in LIndustrie Electrique. It consists of а 
laminated ring-shaped electromagnet, A, having two 
exciting coils, B В. Between the poles, Р Р’, of this 
magnet an iron core, C, is fixed, and in the gaps thus 
formed the coil, b, is suspended. This coil carries the 
alternating current to be measured, whilst the coils B В 
are excited by a current of the same frequency. In the 
zero position the coil 6 lies parallel to x x in a strong 
alternating field, and as soon as a current, i, is sent round 5, 
a deflection, а, is produced which is proportional to the 
current and the cosine of the angle of phase difference, 4, 
between i and the field, or а = К соз $, where K is a 
constant of the instrument. The alternating flux becoming 
partially looped with coil b would, however, induce a 


current in it tending to bring the coil back to the zero 
position i. e., tending to reduce the sensitiveness consider- 
ably. In order to avoid this effect it is neutralised by 
inserting a resistance, К, shunted by a suitable condenser, с, 
in the circuit of 6, as shown in Fig. 2. If К and C are 
chosen so that C x R? is equal to the coefficient of self- 
induction, L, of the coil b, the desired result will be 
attained. This condition can be easily determined experi- 
mentally by exciting the coils B B’, and then adjusting 
C and R until no deflection is obtained on short-circuiting 
the terminals, 1 and 2 (Fig. 2). Thus with a coil of 
200 ohms compensation was attained when К = 330 ohms 
and C = 4 microfarad, the frequency being 42, from which 
I. C R?=-:054 henry. When the compensation is com- 
plete the circuit whose current is to be measured is con- 
nected to the terminals, l, 2, and if this circuit contains 
any self-induction it must again be compensated for in the 
same way. In order to avoid electrostatic effects, it is 
advisable to excite the coils В B' at low voltages—e.g., off 
the low-voltage secondary of a transformer whose primary 
is connected to а 110-volt supply. 


Ventilation in Factories and Workshops. 
Not a few of the Home Office factory regulations give 
cause for resentment, inasmuch as they constitute an undue 
interference in the business of manufacturers, and at times 
involve him in expenditure for which there is no great 
need.  Dut very little exception can be taken to the 
greater part of the regulations, especially when they relate 
to such as the ventilation and lighting of workrooms ; for 
if they do at times err in increasing the economic difficulty, 
they are, at least, based on humanitarian principles, and 
no trade or industry can be properly conducted if those 
who are engaged in it have to carry on their operations 
under conditions that are likely to lead to mental or 
physical deterioration. Some interesting observations on 
the Factory and Workshop Acts are made by Dr. A. J. 
Wilson in his report for 1906 as medical officer of health 
of the borough of Hastings. Dr. Wilson asks that special 
attention should be given to securing improvement of the 
ventilation and lighting of workrooms, and pleads for the 
fullest possible use of the natural light of day, in order to 
minimise the necessity for resorting to artificial means of 
illamination. Illuminating engineers are striving to secure 
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that artificial lighting shall approximate ав closely as 
possible to that of the sun, for it is recognised that sun- 
light is least fatiguing to the eyes. But in some places it 
is unfortunately necessary that employés should have to 
pass long hours at work in rooms so dark as to require the 
almost constant use of artificial light, and, although this 
must prove injurious to the health of employés, it is possible 
for their liability to ill-health being greatly minimised by 
employers carefully selecting the illuminating medium. On 
the question of artificial lighting, it is interesting, as coming 
from one with such an extensive experience as has Dr. 
Wilson, to read that where gas is the illuminant А 
the atmosphere of the room becomes heated and vitiated іп 
much greater degree than is observed where electric light 
is used." Of course, there is nothing new in that state- 
ment, but it requires to be kept prominently before the 
owners ofthe smaller workshops until they begin to appreciate 
its importance. Moreover, it is an “ Illuminating Truth," 
which one of our gas contemporaries will be able to repeat, 
for the benefit of its readers, without the fear of it being 
controverted. Electricity used for lighting possesses the 
additional advantage that it may be employed as the 
motive power for driving a rotatory fan, and thus assist in 
the ventilation of the workroom. We are glad to learn 
that this method has recently been adopted in Hastings at 
the suggestion of Dr. Wilson, but are in no way surprised 
that the adoption has had excellent resulta. 


Tasmania. When the report of the electrical engineer 
on the municipal electricity undertaking in Launceston 
appeared some time ago the principal features which 
attracted attention were the able administration and 
unqualified success of the undertaking. The same features 
are outstanding in the annual report of the municipal elec- 
trical engineer of Devonport, Tasmania, which has just 
been presented to the local authority. The charges for 
current for lighting, heating, and power are among the 
lowest in Australasia, and yet it appears that the financial 
results are better than were anticipated, while the promise 
of continuous success seems assured. The charge for 
lighting current at Devonport was 7d. per unit. The net 
cost per lighting unit for 1906 was 5°7724d. per unit, as 
against 6'2062d. per unit in 1905. The charge for power 
and heating was 24d. per unit; the cost was 1:5280d. per 
unit for 1906, as against 1°4485d. per unit for 1905, the 
cost for last year having been increased owing to the 
higher cost for fuel. The moderate decimal increases of 
selling prices on production show a gross profit for the year 
upon the capital invested of £695. 5s. 1d., or slightly in 
excess of 64 per cent. The engineer reports that all 
machinery and appliances are in a satisfactory condition. 
The publie supply has not been interrupted night or day 
for one minute during the past two years, a record 
for Australia. A considerable amount of installation work 
has been done during the year, and the public appear to 
be well satisfied. Investigation relative to water power, 
necessary, sooner or later, for the increased service, has 
been exhaustive, and has dispelled some previously enter- 
tained ideas that several considerable falls existed in the 
Forth Hiver, but it has also revealed localities where water 
ean be conserved to give at all seasons the power required 
when revenue becomes sufficient, in fact or in promise, to 
meet necessary cost. This dispels any surmise that in 
course of time the works will fail to meet public require- 
ments. It is suggested, however, that as a matter of sound 
policy and expediency, it might be well to follow the 
example of water-power electric schemes elsewhere in lay- 
ing down auxiliary steam plants to meet any irregularity 
arising from drought and flood. This does not appear to 
be a matter of present pressing importance. Between 
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inception and authorisation of additions а poll would have 
to be taken, tenders put in train, and machinery imported. 
The fact that these emergencies are anticipated shows that 
the electricity department are not content with remaining 
satisfied with their present success, but are bent upon 
extending the undertaking and increasing its efficiency. 


Electricity on the Rand.—The steady advance of 
the use of electricity on the gold mines of the Transvaal 
is а feature of especial importance. Official returns show 
that last year there were in operation 235 generators and 
545 motors of direct-current type, and 3 single-phase, 
5 two-phase, and 70 three-phase generators, and 6 two- 


phase and 790 three-phase motors of alternating-current: 


type. As illustrating the catholicity of the uses to which 
electricity is being put, it is interesting to note that 
6 motors served for driving tube mills, 10 for battery 
stamps, 1 for air-compressors, 179 for drainage pumps, 106 
for supply pumps, 71 for return water pumps, 36 for 
machinery and boiler pumps, 68 for rock breakers, 20 for 
sorting tables, 6 for concentrators, 71 for hoists and 
mechanical haulage, 110 for belt conveyors, 21 for tailings, 
elevators, and wheels, 249 for extractor and slimes pumps, 
34 for fans, 169 for machine tools, and 34 for locomotives, 
to say nothing of lighting, etc. Wide as this range of 
uses is, it will be greatly surpassed when other mining 
appliances have been adapted to economical electrical 
driving, and also to some extent when a general power 
scheme is in operation. The British South African Export 
Gazette states that the progress of the Victoria Falls scheme 
is especially satisfactory, the initial plans having been com- 
pleted, while orders have been placed for a large plant to 
be erected, according to the result of negotiations for water 
supply now pending, either on a central site on the Rand 
or at Vereeniging. This plant will, it is stated, include 
six sets of generators, each of 3,000 kw. capacity, and 
three sets of 500 kw. capacity. It is known that a number 
of properties, including the Simmer Deep, the Cinderella 
Deep, the South Nourse, and others, are prospective 
customers for large supplies of current, but before elec- 
tricity can be fully employed the problem of its application 
to winding plant and rock drills must be adequately solved, 
though the idea of mill driving by means of current is now 
regarded as a perfectly practicable one. There is ample 
evidence to show the expansion that is taking place in 
the South African demand for electrical material, 
machinery, and appliances, and our contemporary gives a 
table which shows that the increase in last year’s imports 
amounted to 75 per cent. The increase is largely in the 
more miscellaneous classes of goods, and indicates the 
rapidity with which electricity is being taken up for 
ordinary business and domestic purposes wherever the 
municipal authorities are sufficiently enterprising to seek 
to develop a general demand for current among private 
users while providing public lighting and tramway services. 
It is satisfactory to know, also, that a larger share than 
might be supposed of this great trade is in the hands of 
British manufacturers, in the aggregate some 68 per cent. 
of the total falling to this country, the remainder beingalmost 
equally divided between Germany and the United States, 
after allowing a small participation of about 3 per cent. 
between Sweden апа a few other countries. Enterprising 
importers will note these tendencies, and take all steps to 
encourage а trade which promises still further expansion 
along the lines indicated. 

Electric Tugs at Niagara Falls.—Some weeks 
ago there appeared in these columns a reference to the 
removal of ice from the Niagara River by means of electric 
tugs, propelled by power obtained from the Falls. As the 
tug has to operate within а small area, the utilisation of 


electricity is not only а simple matter, but is also 
economical. The success of the American boat has led to 
the construction of another and larger boat on the Canadian 
side. The electrical equipments of the boats are fully 
described in the Electrical World, and as they are of 
interest we give some details which may be taken in 
amplification of those that have already appeared here. 
The Canadian boat operates along the outer wall of the 
power-house, and its funetion is to prevent any large 
accumulation of floating ice, which, if it were allowed to 
form, would finaly be drawn through the submerged 
arches in the outer wall, and hence into the penstocks and 
the turbines. By means of the surface current which it 
sets in motion, the boat propels all floating ice towards a 
spillway canal at the lower down-stream corner of the outer 
wall of the power-house, the spillway canal returning the 
ice to the river some distance below the entrance of the 
main intake canal. The boat is 40ft. long by 10ft. beam 
by 6ft. draught, and its propeller is 4ft. 4in. in diameter by 
2ft. pitch. The trolley wires are two 2-0 copper wires, 2ft. 
apart, and run parallel with the outer wall of the power- 
house for the full length of the forebay, a distance of about 
600ft. They are suspended from two steel trolley poles 
60ft. high, located at the two opposite ends of the forebay. 
This height gives a wide range of operation, with but little 
slack in the cable leading from the trolley carriage to the boat. 
The trolley wires are secured through strain insulators, and 
the current at an E.M.F. of 1,100 volts is conducted to them 
by a duplex 3-0 lead-sheathed cable which is led up one 
of the guy rods of the lower trolley pole. The trolley 
carriage is made of aluminium to reduce its weight, and is 
similar in design to that used in the American equipment. 
From the trolley carriage a duplex flexible rubber and 
braid cable leads to the boat. The electric equipment on 
the boat consists of one 125-kw. air-blast transformer and 
two 75-h.p. single-phase railway motors. Several low- 
voltage leads are brought from the secondary of the trans- 
former giving a range of E.M.F. from 56 to 220 volts, 
with 1,100 volts impressed on the primary. This range of 
voltage is used in bringing the motors up to full speed or 
in running at reduced speed. A single controller of the 
drum type, in connection with the low-voltage leads men- 
tioned and with a preventative resistance and impedance 
coil for each motor, operates both motors. The two motors 
work in parallel, and each is geared direct to the 6in. 
propeller shaft through a pinion and gear having a ratio of 
16 to 66. This gives the same propeller speed as in the 
American boat, although the Canadian boat is much more 
powerful, developing a total of 150 h.p. The power for 
operating the tug is supplied from the main switchboard 
at 11,000 volts, which is reduced to 1,100 volts through a 
125-kw. water-cooled transformer located in one of the 
sub-floor chambers of the power-house. At this voltage 
the power is distributed to the trolley system. Suitable 
meters, switches, and circuit breakers are installed in the 
11,000-volt circuit for the purpose of controlling and 
measuring the power used by the equipment. Except that 
it is larger, the equipment of the Canadian tug does not 
differ from the American. 


London Smoke Problem and Greenwich 
Observatory.—The London County Council propose to 
take measures for abating the nuisance from smoke in the 
county of London, and the Public Control Committee are 
recommending the Council to make application in the next 
session of Parliament. The real complaint seems to lie 
against the smoke emitted from domestic grates (though it 
is not proposed at present to deal with nuisance from this 
source), locomotives, and Government workshops, and some 
of the principal provisions of the measure which the come 
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mittee propose are as follows: То amend Section 24 (0 
of the Publie Health (London) Act, 1891, so as to cover 
any serious emission of smoke, irrespective of colour, and 
whether issuing from a chimney or not ; to provide for the 
imposition of a direct penalty of £10 for a first offence, and 
cumulative penalties where necessary for subsequent 
offences. and to give the same powers of entry to tracle 
premises to the Councils officers as are now granted to 
officers of the sanitary authorities. To repeal the exemp- 
tion enjoyed by Government property under Sections 23 
and 24 of the Publie Health (London) Act, 1891. То 
amend Section 114 of the Railway Clauses Consolidation 
Act, 1845, and Section 19 of the Regulation of Railways 
Act, 1868, by providing that the penalty for the first 
offence shall be £10, that cumulative penalties may be 
imposed where necessary, and that the emission of dense 
smoke from the funnel of an engine shall be deemed an 
offence without the necessity of proving default on the part 
of a railway company or its servants, either in the construc- 
tion of the engine, the condition of the engine, unsuitable 
fuel, or negligence in stoking. To empower officers of the 
Council to enter the premises of railway companies in 
order to make the necessary identification of smoking 
locomotives. To amend Section 30 of the High- 
ways and Locomotives (Amendment) Act, 1878, by 
providing that it shall cover the emission of smoke 
from a properly constructed engine through the 
negligent use of the same. To amend Section 1 of the 
Locomotives on Highways Act, 1896, so as to permit 
Section 30 of the Highways and Locomotives (Amendment) 
Act, 1878, to apply directly to light locomotives.” It is 
also proposed to constitute the Council, instead of the 
metropolitan borough councils, the executive authority for 
dealing with smoke nuisance in London. The considera- 
tion to be given to this question by the County Council at 
this moment is appropriate, for the report to which we 
have referred appears at the same time as the report of the 
Astronomer-Royal, in which he alludes to the danger caused 
by the Council’s electrical generating station to the work 
at (Greenwich Observatory. The report states that ‘the 
committee of three appointed to inquire into the question 
presented a report to Parliament, in which they made 
several recommendations as to the manner of working the 
station. If all these are strictly carried out, it may be 
hoped that the work of the Observatory will not be 
seriously interfered with, though further experience when 
the generating station is completed and in full work may 
modify this view. It is found that the vibration trouble 
may be overcome by using a very thin film of mercury in 
the trough for reflection observations, but it is feared that 
the vibration of the instrument, which is undoubtedly 
going on, may impair delicate work, such as the measure- 
ment of close double stars. The danger from smoke and 
heated air is more insidious, for it is not possible to prove 
it by immediate statistics; it will be shown only by the 
gradual deterioration of the observations of low north 
Stars." 


Poplar Electricity Undertaking.— The third annual 
report is just to hand, and it indicates a successful year's 
working. The total kilowatt capacity of the station is 
3,400 kw., and the maximum demand 1,980 kw., whilst the 
output was 4,208,502, equal to 24°26 per cent. load factor. 
The number of units generated was 5,321,383, of which 
362,906 were used on the works and 750,175 were utilised 
in distribution, making the efficiency of the system 
79:08 per cent. The lamp connections for private lighting 
represented 64,493 8-c.p. lamps, equal to 2,065:7 kw. The 
332 motors connected are equivalent to 4,710 h. p., or 
9,768 kw. The public lamp connections consist of 211 


10-ampere ares, 150 74-ampere arcs, one 2}-ampere arc, 
two 1}-ampere arcs, and 555 incandescent lamps, equiva- 
lent to 6,209 8-c.p. lamps, or 205°2 kw., making the total 
connections equivalent to 6,037 kw. The total capital 
expenditure was £258,772, or £70. 1s. 10d. per kilowatt 
installed. The revenue account shows that the income for 
the past year was £30,837. 11s. 7d., and the expenditure 
£350,462. 14s. 6d., leaving a balance, carried to reserve 
account, of £374. 17s 1d. The working balance in hand 
at March 31, 1906, was £1,936. 12s. 8d., to which is now 
added the sum of £374. 17s. ld., making a total 
to carry forward of £2,311. 9s. 9d. The balance 
at eredit of net revenue account (being the financial 
surplus on the year's trading) was £574. 3s. 8d. The 
most interesting feature in the accounts is the enormous 
development of the power load and its bearing on the cost of 
production. Two years ago, out of a total output of 
2,551,827 units, producing an income of £20,717, 835,200 
units at 14d. per unit were for power purposes, and the revenue 
from same £5,221 ; whilst the expenditure representing 
works costs was £9,023. During the past year the total 
output was 4,208,502 units, producing an income of 
£30,596, of which 2,423,538 units were for power purposes 
at l'156d. per unit, and the revenue therefrom £11,677, 
whilst the expenditure for works costs was £10,676. Thus 
an increase of 1,876,475 units, producing an increased 
revenue of £9,879, was obtained at an increased expendi- 
ture for works costs of £1,653, or only 211d. per unit, 
notwithstanding an advance of about 15 per cent. on the 
price of coal. Prior to the development of the power load, 
the total kilowatt capacity of the station was 1,600 kw. 
and the maximum demand 1,224 kw., leaving only 306 kw. 
of reserve plant, which, of course, was inadequate. The 
then outstanding capital expenditure was £178,515. At 
the present time the total kilowatt capacity of the station 
is 5,400 kw. and the maximum demand 1,980 kw., leaving 
1,420 kw. of reserve plant, whilst the outstanding capital 
is £238,317, so that the results, as stated, have been 
obtained at an additional capital cost of £59,804. The 
capital charges on loans raised since the period named 
amounted last year to £3,579, the increased  assess- 
ment and additional waylcaves created an additional 
expenditure of £1,307, whilst management charges 
advanced £515. From this date we find tbat an increased 
output of 1,876,475 units, producing an increased revenue 
of £9,879, has cost as follows—viz.: works costs, £1,653 
(211d. per Board of Trade unit); rates and taxes, £1,307 
(167d.); management charges, £515 (-066d.); capital 
charges, £3,579 (:458d.)—total, £7,054 (:902d.)—showing 
the net surplus directly attributable to extensions necessi- 
tated by the development of power supply to be £2,825, or 
561d. per unit. Two years ago the accounts showed a 
deficit of £1,542, and redemption had not commenced on 
part of loans, as against £574 surplus for past year, with 
loans bearing their full proportion of redemption. The net 
result of the policy pursued by the borough of Poplar in 
catering for the demands of power consumers during the 
past years has been the conversion of a deficit of £1,542 to 
a surplus of £574, the acquisition of an additional stand-by 
of 1,044 kw. of generating plant, the average reduction in 
price for power purposes of 544d. per unit (price charged 
ranging from £3 and 8d. to a maximum of 1!d.), and 
practical demonstration of the fact that existing under- 
takers can and are supplying energy at low rates with a 
sufficient margin of profit, which will be amplified when 
the plant is loaded up to its fullest extent. Mr. J. Horace 


Bowden (the electrical engineer) and all connected with 
him in the management of the undertaking, are to be con- 
gratulated upon the highly satisfactory result which they: 
have achieved. | 
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THE WINDSOR, SLOUGH, AND DATCHET ELEC- 
TRICITY SUPPLY UNDERTAKINGS. 
(Concluded from page 792.) 


The growth of these undertakings has been due to the 
active business management of Mr. A. E. Farrow, who 


M no trouble or expense in convincing the inhabitants 
the advantages of electricity both for lighting and power 
For example, the lighting of the 
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FIG. 5 — Corrected Curves giving Detailed Costs at Windsor for the 
last nine years. 
at Windsor has recently been secured after a competitive 
triallasting over 15 days. The electric lighting equipment 
consisted of Osram lamps, while the gas authorities used 
high-pressure burners with incandescent mantles. At the 
end of the 13 days the cost for gas was £1. 8s. 3d., while 
the electricity bill was only 16s. 2d. The general effect of 
the more distributed light obtained by the Osram lamp was 
so much appreciated that the whole of the club premises 
have now been wired for electric light. Before passing on 
to the equipment of the two generating stations, we are 
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reproducing again Fig. 3, which appeared in last week's 
issue, of the detailed cost of production.at Windsor. The 
curve there.given for the coal per unit was 1d. higher than 
it should be throughout. The actual cost for coal has 
varied between 1:8d. per unit in 1898 down to 1:084. last 
year. Owing to this mistake on the part of the draughts- 
man, the total cost curve is also 1d. too high. "This is now 
down to 2˙7d., as shown in the amended curve herewith. 


The Windsor works have been altered considerably since 
they were opened in November of 1896, but the changes 
have been neccssitated by the limited area of the site and 
the rapid growth of the load. "The original plant did not 
wear out, but it had to be displaced to make room for 
larger units, taking less floor space per kilowatt output. 
Thus of the three original steam sets, consisting of Peache 
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Fic. 6.—View of the Slough Electricity Works at Chalvey. 


engines and Siemens dynamos, one is now working in the 
new station at Slough. The other two engines have been 
iu use in a printing establishment in London, and the 
two dynamos, connected to a new engine, continue to serve 
as balancers in the Windsor station. Messrs. Davey, 
Paxman, and Co. have also three of their Economic 
boilers in the Windsor station. The fact that these boilers 
and engines were adopted for the Slough works is a 
testimony of their reliability, and also of the good treat- 
ment which they receive at the hands of the staff. There 


—View of the Boiler Поцзе 


are now three of the Peache engines at work in the 
Windsor station and one Belliss engine. Four of the 
dynamos are of Siemens make, and the fifth was supplied 
by Messrs. J. H. Holmes and Co. A feature in these 
works is the large size of the battery, which is now placed 
in a room at some little distance from the station. This 
consists of a Pritchetts and Gold battery having 130 cells cou- 


| tained in teak lead-lined boxes. The capacity of the battery 
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я 2,600 ampere-hours, and it has been in regular work for | map (Fig. 1). Fig. 6 is an exterior view of the station. 
the last seven years. The value of this battery іп | Fig. 7 shows the boiler-house, in which there are two 
times of peak load is illustrated by the load curve published | Economic boilers and also a superheater (Fig. 8) manu- 
last week. Messrs. Pritchetts and Gold, Limited, of | factured by Messrs. Davey, Paxman, and G. This is 
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Fie. 8.—Section of the Davey-Paxman Superheater as used at Slough. 


20, Victoria-street, S.W., supplied this battery, and have , independently fired, and has been found to add consider- 
maintained it under contract since it was installed in _ ably to the economy of the plant. It will be seen from the 
October, 1900. In the original station the same firm figure that the system of construotion adopted reduces the 


supplied the batteries, which had only 500 ampere-hours spare parts necessary for replacement or repairs. The 
capacity. This was altered to meet the demand for a design also facilitates manufacture and enables all the parts 


1. 


— * ae y ^ 
Еа 
"S | | | 


ө. 9„—Тһе Engine Коош at the Slough Electricity Works. 


larger one of 1,000 ampere-hours capacity, so that the to be accurately manufactured to gauge. The header 


present cells are the third order executed bv the company 
for Windsor. In the battery, as well as in the plant and 
1nains, the original contractors have secured subsequent 
orders, showing that the contracts have been satisfactory 
to the supply company. 

The Slough and Datchet electricity works, which were 
opened in 1902, are situated at Chalvey, as shown in the 


boxes are made of cast malleable iron, and are divided 
longitudinally by a midfeather, cutting the boxes into two 
separate sections. The loop tubes are made of a special 
grade of solid-drawn mild steel, which has a higher tensile 
stress at 600deg. F. than cold, and this ensures an entire 
immunity from all risk of explosion under ordinary work 
ing conditions. The tubes are expanded into the headers, 
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and are made accessible by a wrought-iron cover strongly 
secured, the joint being formed by a woven composite 
asbestos joint. This construction renders access to the 
header boxes and tubes very easy, and greatly facilitates 
repairs. The other boiler is of the economic type made 
by Messrs. H. and T. Danks. The feed-water heater is of 
the Boby type, and two Weir feed pumps give the feed 
service to the boilers. In connection with the Danks 
boiler Bennis stokers have been erected, but hand firing is 
used in the other cases. In the engine-room (Fig. 9) 
Siemens dynamos, balancers, and boosters claim most 
attention from the visitor. It will be seen from the illus- 
tration that two dynamos are connected to each engine. 
These are arranged so that they can feed either side of the 
network. The aggregate output of these machines is about 
518 kw. An ample supply of condensing water has been 
obtained from a well sunk near the station. From this 
water is drawn to serve the Körting ejector condensers 
provided one for each engine. 

The main switchboard at this station was made by 
Ernest F. Moy, Limited. The Electrical Power Storage 
Company’s battery consists of 250 P-type 15-plate cells in 
lead crates; discharge capacity, 100 amperes for eight 
hours. The battery received its first charge in June, 1903. 

Distributing Systems.—What- has been remarked above as 
to the good work of the original contractors bringing more 
orders applies to the cables quite as much as to the 
machinery. Thus the whole of the cables in this district 
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FId. 10.—Laying Cables at Windsor. 


have been supplied and the bulk of them laid by Messrs. 
Callender's Cable and Construction Company. The 
original work was commenced in 1896, and from that date 
up to the present time approximately 100 miles of cable 
of various sizes and types have been supplied and laid in 
this district. The original 1896 contract was for the 
supply and laying of mains from the generating station in 
Peascod-street down the principal streets ot Windsor. 
The feeders and distributors were triple-concentric cables, 
fibre-insulated, lead-sheathed, and steel tape armoured, for 
a working pressure of approximately 250 volts. They 
were laid direct in the ground and protected by bricks. 
The pilot cables which were laid with the feeders were 
three-core fibre cables laid direct in the ground, as men- 
tioned above. The total quantity of cable laid under the 
original contract was about 10,000 yards. From 1896 up 
to 1900 a further quantity of 20,000 yards of the same 
type of cable was laid, and in addition a total of approxi- 
mately 9,000 yards of single, twin, and three-core fibre lead- 
sheathed street -lighting cables were laid on the solid 
system on wooden bridges in wooden troughs covered by 
a wooden cover. The whole of the above cables were laid 
in the centre portion of the town of Windsor. 

In 1902 and 1903 feeders were laid from the generating 
station at Chalvey to Eton College, Datchet, and Slough, 
and distributors were laid in Datchet and Slough. The 
whole of these cables were single-conductor insulated with 
vuleanised bitumen, and were laid on the solid system in 
cast-iron troughs with tile covers, The feeder to Eton 


College consisted of a run of approximately 1,500 yards 
of "5 single-conduetor cable. The feeder to Datchet con- 
sisted of approximately 2,400 yards of 2, 1, 2 single- 
conductor cable; and the feeder to Slough consisted of 
approximately 3,330 yards of ‘2, 1, 2 single-conductor 


Fig. 11. — The Callender Cables laid on the Solid System at Slough. 


cable. The networks in Datchet and Slough consisted 
approximately of 6,500 yards of 1, 05, 1 single-conductor 
cables and 1,360 yards of ‘05, ‘01, ‘05 single-conductor 
cables. 

In 1905 high-tension feeders were laid from a new sub 
station, built immediately outside the generating station in 
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Fic 12 - Cale-Laying at Slough interrupted by a flood. 


Peascod-street, to Old Windsor for the purpose of supply- 
ing that district and also Beaumont College. These high- 
tension cables were concentric, paper-insulated, lead- 
sheathed, and steel tape-armoured, laid direct in the 
ground and protected by a tile, and were suitable for 
3,000 volts working pressure. The high-tension feeder 
consisted of approximately 2,660 yards of ‘05 concentric 
cable, 5,660 yards of ‘035 concentric cable, and 1,600 yards 
of 022 concentric cable, The low-tension network cables 
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were triple-concentrie, paper-insulated, lead-sheathed, steel 
tape-armoured cables, laid direct in the ground and pro- 
tected by a tile cover. The 1906 contract consisted in the 
supplying and laying of 5 concentric fibre, lead-sheathed, 
and steel-taped feeder cable from the generating station at 
Chalvey to the Windsor district. The quantity of cables 
supplied and laid was approximately 1,800 yards of ‘5 
concentrie cable laid direct in the ground, and 560 yards of 
5 concentric cable plain lead-sheathed drawn into conduits. 

The illustrations of the laying of the above cables (Figs. 10, 
11, and 12) show the picturesque surroundings, some of which 
do not conduce to high insulation resistance. Fig. 15 shows 
one of the street boxes specially designed by Messrs. 
Callender's for the district. 
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FIG. 13 One of the Callender Boxes used at Windsor and Slou zh. 


In conclusion, we have to congratulate Mr. A. E. Farrow 
on the success of these two companies, and on the confidence 
which his chairman and directors have shown in his engi- 
neering skill. Thus, the chairman of the Windsor Com- 
pany, Sir William Shipley, was one of the principal 
promoters of this company, and has been connected with 
the concern since its commencement. Mr. Lawrence Prior 
is the chairman of the Slough Company ; he was for some 
years chairman of the Windsor Company. 


AN ACCOUNT OF THE PROGRESS OF THE ELEC- 
TRICITY UNDERTAKING AT COLWYN BAY.“ 
BY A. R. TUDMAN, A.M.LE.E. 


It is the author's intention to deal with the growth and 
development of the Council’s electricity works, which are 
situated in the centre of the town, in a street known as 
Ivy-street. The Council obtained a provisional order in 


* Paper read at a meeting of the Incorporated Association of 
Municipal and County Engineers at Colwyn Bay May 51. 


1896 for the purpose of lighting the promenades and 


private supply. In 1898 the Council erected on the east 
promenade 24 arc lamps, 12-ampere, open type. The 
columns are 25ft. high, and of a very handsome design. 
The current was pabed by a 25-b.h.p. gas-engine driving 
by belt a two-pole, 15-kw. dynamo. The lamps were con- 
nected 12 in series. In the autumn of 1899 the Council 
put down a plant to supply current for private consumers, 


MR. A. R. TUDMAN. 


comprising a 60-kw. steam dynamo, direct-coupled, and a 


boiler capable of evaporating 4,000lb. of water per hour; 


a battery of 252 accumulators, capable of giving 100 


amperes for one hour, or 25 amperes for eight hours. The 
supply for private consumers commenced on Jan. 1, 1900. 
This plant proved to be too small, and in 1901 the Council 
deemed it necessary to put down a larger plant, which 
consisted of a boiler capable of evaporating 9, 500lb. of 
water per hour, and a steam dynamo, six-pole, direct- 
coupled, developing 120 kw. 


In 1902 the Council put down a duplicate steam dynamo 
of 120 kw., as the consumption was increasing very eon. 
siderably. The spring of 1906 called for a further est n- 
sion, and the Council decided to put down a 120-kw. steam 
dynamo, a water-tube boiler, and a condensing plant. The 
boiler is capable of evaporating 9,500lb. of water per hour. 
The condenser is of the barometric type, and is capable of 
dealing with 25,0001. of steam per hour with a 27in. 
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vacuum. The switchboard is enamelled slate, with Nalder | to Old Colwyn Viaduct is lighted with an additional eight 


instruments. The total capacity of the works is 420 kw., 


the system being three-wire, continuous current, 440 volts 


lamps, as previously stated, making a total of 32 lamps. 
The main thoroughfares are lighted with 10 400-hour 


between the outers, and 220 volts between one outer and | six-ampere semi-enclosed type, five in series. 


middle. 


ы 
— — — — 


Part of the public lighting is done by are lamps the 
main thoroughfares and promenades. The promenades from 
Rhos Pier to Old Colwyn Viaduct have 66 lamps, at 
distances ranging from 65 to 90 yards apart; the section 
of promenade from Rhos Pier to the railway station is 
lighted with 34 six- ampere semi-enclosed arc lamps, run 
four in series; the promenade from the railway station 


| Engine Room at Colwyn Bay Electricity Works. 


The district of supply is à good one, as the generating 


station is situated in the centre of the supply. The 
system is cut up into four main feeders, with feeder pillars 
to supply the distributors; the total length of mains aud 
distributors is about 164 miles. The cables are paper-insc- 
lated, lead-covered, two layers of steel tape, and jute 
served, laid direct in the ground. 

The prices charged for current to private consumers is 


REVENUE RECEIPTS. 


! | 
Year. Consumers, | Public lighting. Meter rents. | Sundries Total. 
rre A a x a P x d | bei Ü 3. 
DU rein decia ud 1,055 8 1 300 10 10 34 18 0 56 18 9 1,447 15 8 
P 1760 9 6 386 2 0 2115 0 91 6 9 225913 3 
ird „ 2,604 2 9 E E. 58 18 0 122 1 2 519611 5 
C 2,472 19 2 228 7 8 38 17 0 150 18 3 2.891 2 1 
CFP 2706 5 2 344 15 0 44 1 0 32 19 0 3,128 0 2 
PCT 3,129 10 5 407 6 2 48 15 0 72 0 8 3,657 12 3 
REVENUE EXPENDITURE. 
————  —————————————————————————————————————————————————————————————————— € —Q 
| 
; TCR | ; Management, Tota 
Year. Generation. Distribution. | Public lamps. rents, and taxes. expenditure 
| £ s.d. £ s.d £ з. d. £ s. d. £ в. 4. 
D 659 7 1 10 19 4 51 14 9 164 0 1 886 1 3 
FP 759 10 8 1913 5 76 11 9 321 7 9 1,170 3 11 
85 n 1.049 0 11 23 13 11 | 80 15 10 429 1 8 1582 12 4 
DU аа а ао | 1,065 3 2 40 13 5 | 114 3 6 387 7 9 1,607 7 10 
FFP беда Кы | 892 12 7 28 4 4 93 2 4 462 14 5 1476 13 8 
F ! 1062 1 5 19 2 0 | 152 8 10 485 17 0 1717 9 3 
е Generation and Interest and E 
Year distribution. principal. Total Total receipts. Net profit. 
1 Ead © 4d D doa oa d 
J: eem RS 886 1 3 542 12 9 1,428 14 0 1,447 15 8 19 1 8 
TCF 1,170 3 11 770 19 3 1,941 3 2 2,259 15 3 318 10 1 
eni sal Slack ейун 1,582 12 4 109 95 | 2662 1 9 3,126 11 5 464 9 8° 
P | 1607 7 10 1205 0 2 2812 8 0 2891 2 1 78 14 17 
FFF 1.476 13 8 1.292 1 10 2.768 15 6 3,128 0 2 359 4 8+ 
FC 1717 9 3 1199 3 5 2.916 12 8 3,737 12 3 820 19 78 


* Less £1. 15s. 9d. bad debts. f Less £18. 10s. 11d. bad debts. 


+ Less £5, 10s. 3d, bad debts, 8 Less bad debts, 899. 11s, IId. 
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5d. for lighting and 3d. for power and heating. The public 
lighting is charged at the rate of 2d. per unit; the cost 
of maintenance i8 borne by the concern. 

The last extensions have been carried out by the author 
at а cost of £9,500. 

The author wishes to draw particular attention to the 
financial part of the works. A profit was made on the first 
pear of working, which feat is very rare with works owned 

y municipal authorities. The accompanying tables will 
show the total capital expenditure and the revenue account, 
also the number of lamps connected since the supply was 
commenced. 

CAPITAL EXPENDITURE. 


Vent Amount | Amount | Amount Borowed 
. sanctioned.| borrowed. | repaid. | during year. 
1800 2 £ £ £ 
1901 f It 8,584 8,584 422 = 
1885 e 17,034 17,034 770 8,450 
1904 ( ее .| 19,714 19,714 1.254 2,680 
1905 b e d E == — 1,802 us 
1906 CIEL PES === = 2,566 ms 
190 29,134 29,134 2,947 9,420 
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WORKING EXPERIENCES WITH LARGE GAS- 
ENGINES.* 
BY CECIL A. ST. GEORGE MOORE, В.А.,САМВ, 
(Concluded from page 803.) 


Cambering of Piston Rods.—It is now the fairly universal 
practice to fit large double-acting engines with tail rods, 
but it is still an open question whether it is expedient to 
camber the rods so that the whole weight of the piston is 
taken by the guides. The crudest method of doing 
this is to measure the sag due to the weight of the piston, 
and mount the rods at such an angle that the piston would 
be correctly in line when supported only at the ends of 
the rods. It is evident that the rods will not now be 
straight, but will be bent in a curve, the lowest point of 
which is midway between the piston and the point of 
support This is unsatisfactory, as no packing will last 
long under this up-and-down motion of the rods. If the 
rods are to be straight when supporting the piston, they 
must be made primarily in the form of a curve. Of course, 
to do this exactly is impossible, but an attempt is made to 
approximate to it in Continental practice by turning up the 
rod in short lengths at a time, each length being turned on 
different centres, thus producing part of a very flat polygon. 
The only absolutely correct method is to turn up the rod 
by means of a revolving tool, the rod remaining stationary 
and supporting the piston meanwhile. This would be a 
difficult and expensive method in practice, and it would 
not be easy to turn up the rod again in an ordinary repair 
shop. If no cambering of the rods is attempted, it is 
doubtful whether a tail rod is of any great advantage, at 
any rate for engines of less than 500 h.p., and it is the 
author's experience than an engine of the Korting type will 
run quite well without one, provided that the piston is 
properly shod with white metal. The addition of a second 
stuffing box counteracts to a great extent the advantages 
of a tail rod. 

Packing. —The production of a good metallic packing 
forms one of the most difficult problems in gas-engine 
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work. The essentials of a satisfactory packing are: (1) it 
must not wear the rod unduly; (2) the rings must not 
break or become corroded by the action of the gas; (3) it 
must be readily accessible for cleaning; (4) it must accom- 
modate itself to any motion of the rod at right angles to its 
axis, and also to small differences in diameter between one 
part of the rod and another. Considering the question of 
the material of which the packing rings are to be made, we 
have the choice of three metals—namely, cast iron, some 
form of brass or gunmetal, and white metal. Cast iron 
stands heat well, but is inclined to cause undue wear of the 
rod. Any metal containing copper is very rapidly corroded 
away, if the products of combustion (which generally con- 
tain а small amount of SO,) can get at it. White metal 
will not stand any heat, wears away rapidly, and is easily 
broken. Cast iron has been found by experience to be, on 
the whole, the most satisfactory material, thongh it is very 
important that it should be very soft, and that the rings 
should be given very little spring on the rod, otherwise 
excessive wear will result. With an 8in. rod it is quite 
enough if the rings are bored out jin. less than the 
diameter of the rod. In this case, after running about a 
month one or two of the rings nearest the cylinder will 
have become just slack on the rod, but these can easily be 
renewed. The most satisfactory form of ring is rect- 
angular in section, and should not be too narrow. This 
should be surrounded by an L-shaped solid ring which is 
made an accurate fit inside the packing box. The box should 
contain eight or ten of these double rings, which should be 
held up to their work by spiral springs acting parallel with 
the rod. White-metal V-shaped rings may be used with 
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advantage at the outside end of the packing, well away from 
the hot end. They should preferably be put in a separate 
box fitting inside the main packing box. The rings in this 
part of the packing which do not touch the rod should be 
of brass or gunmetal. The packing box should be made in 
two halves for the sake of accessibility, and should be 
water-jacketed. If this is not done, things may be all 
right for а time; but if there is any blow, the box will 
soon become nearly red-hot, with the result that the 
packing will deteriorate very quickly. A sketch (not to 
scale) of the packing described is shown in Fig. 4. It is 
the only packing which the author has found even 
moderately satisfactory after three years of experimenting 
on two engines by four different firms of packing manufac- 
turers, during which time something like 10 different types 
of packing were tried. 

Stratification of Gaseous Mirtures.—Much has been written 
regarding the real or supposed stratification of the charge 
in the cylinders of large gas-engines. The whole theory 
of the Kórting cycle depends on the assumption that this 
stratification takes place, and evidently, to a certain extent, 
it must be so, as the diffusion of gases cannot take place 
instantaneously. However, it appears that even during 
the short time required for the admission of the charge in 
the Korting engine a considerable amount of diffusion 
takes place, as is shown by the loss of part of the charge 
through the exhaust ports previously referred to In view 
of this, it scarcely seems likely that the charge will remain 
in any considerably stratified condition throughout the 
compression stroke up to the time of ignition. It is claimed 
by many gas-engine builders, however, that this is the case 
and that when running at low loads there will be a ſaii ly 
strong mixture in the vicinity of the ignition plugs, although 
the average charge in the cylinder may be very weak 
Whatever the actual state of things in this matter may be, 
some very curious and apparently puzzling facts regarding 
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the effect of the position of the ignition plugs have been 
brought to light. The engines on which these experiments 
were made have two low-tension igniters at each end of 

the cylinder, one right at the end in a pocket below the 
inlet valve, and the other at the side, and nearer the piston. 
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It was found that if the end plug was disconnected while 
the engine was running, there was no visible effect, but if the 
side plug was out of action there was a falling off in the 
power produced at that end of the cylinder of about 15 per 
cent. The difference was not always so great as this, but 
there was always quite a perceptible drop in the power 
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when either of the side plugs was not working. Ignition 
from the side gives a sharper explosion and a more rapid 
burning of the charge, and consequently a lower expansion 
line. Figs. 5 and 6 are reproduced from indicator diagrams 
taken by the author, and show the effect very well. At 
the time the engine was working on a steady load at about 
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the ignition too early. Fig. 8 shows another diagram 
taken at the same time after it had been retarded a 
little, the timing in this case being correct. The timing 
should be so set that the explosion line is vertical, not 
leaning back. Some enyineers argue that with later ignition 
a higher expansion line is obtained, and hence the power is 
not reduced: but, as a matter of fact, repeated experiments 
have shown that the maximum power is obtained with a 
vertical explosion line, the extra pressure thus gained 
during the early part of the stroke more than making up 
for the lower expansion curve. At light loads when work- 
ing with a weak mixture it will be found necessary in 
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order to get the best results to advance the ignition more 
than at full load, to compensate for the slower combustion 
of the charge. 

Preignition.— Опе of the most persistent troubles which 
users of large gas-engines have to contend with is the 
liability to preignition. Preignitions are not in them- 
selves dangerous provided they keep within limits. It is 
the author's experience that with large engines with 
cylinders upwards of 2ft. diameter, preignitions are never 
entirely absent, at any rate when running on producer gas, 
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two-thirds full power. At higher loads the effect was not 
so marked. 

Timing of Ignition.—The correct timing of the ignition is 
а very important factor in the running of a gas-engine, 
if economical working is to be attained. An arrange- 


ment for altering the timing while the engine is running 
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should always be provided, and this should be calibrated 
with the help of indicator diagrams. Many engineers are 
inclined to run their engines with the ignition too late, 
with the idea that the lower maximum pressure and slower 
combustion is conducive to smoother running and reduced 
wear and tear. Fig. 7 shows an indicator diagram with 


gas. 


FIG. 10. 


but if everything is all right they should not occur more 
frequently than once every two or three hours. Under 
unfavourable conditions, however, they may occur every 
two or three revolutions, and in extreme cases may occur 
every revolution, when, of course, the engine will pull 
itself up if the load is not taken off immediately.  Pre- 
ignitions may occur at almost any point of the compression 
stroke, as shown by Figs. 9 to 12. In the Körting engine 
the fresh gas is pumped into the cylinder before the hot 
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exhaust from the previous explosion has been entirely 
expelled, and although there should be a layer of air 
between the exhaust and the fresh charge, as a matter of 
faet ignition of the charge occasionally takes place at 
this point, presumably by its contact with the hot exhaust 
At this time the exhaust ports are uncovered, and 


THE ELECTRICAL ENGINEER, JUNE 14, 1907. 


the inlet valve is also open, so that the cylinder is in com- 
munication both with the exhaust pipe and with the gas 
and air pumps. Occasional preignitions of this type are 
perfectly harmless, although to the uninitiated observer 
they sound very terrible. The outward effect is а bang in 
the exhaust pipe, followed by a loud rap from some- 
where in the neighbourhood of the inlet valve. Fig. 12 
shows a preignition of this kind. It will be seen that 
since the explosion starts at atmospheric pressure and 
the cylinder is open to exhaust no pressure of any con- 
sequence is reached, the only result being noise and 
the loss of a working stroke. Fig. 15 shows another 
specimen of the same thing, the diagram in this case 
having been taken with a light spring. In this figure 
А is the expansion line; B, expansion after preignition ; 
C, preignition ; D, ordinary compression line. The effect 
of these explosions in the gas and air pumps is shown in 
Figs. 14 and 15, which are indicator diagrams taken from 
the gas and air pumps respectively. The sudden rise of 
pressure is due to the explosion taking place in the cylinder 
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while the inlet valve is open and causing а blow back into 
the pumps. When an engine is running light, especially 
when just started after having been at rest for some time, 
this firing back may occur almost continuously ; but, in 
most cases, when the load is put on it will decrease, and by 
the time half to two thirds load is reached will probably 
cease altogether. The only explanation of this phenomenon 
that occurs to the author is that, with the weak explosive 
mixture in the cylinder at light loads, the burning is so 
slow that combustion is not complete at the time of 
exhaust, and the lingering flame tends to ignite the fresh 
charge. 

On one occasion an engine when running at about three- 
quarter load was firing back very frequently in the manner 
described, and it was found on examination that the wire 
to the side ignition plug had become disconnected. When 
this wire was connected up there was an appreciable rise 
in the power and the firing back ceased. This is very 
difficult to explain satisfactorily, but it seems that the slow 
burning of the gas, which apparently takes place when the 
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end plug only is in action (see Fig. 6), caused iguition of 
the entering charge at the end of the stroke. It is to be 
noted that when the side wire was disconnected the 
engine was not missing fire.  Preignitions of the 
ordinary type, as shown in Fig. 9, are evidently caused 
by overheating of something inside the cylinder. If 
the piston rings are broken, and hot gas is blowing 
past the piston, the latter becomes overheated at the 
edge, causing preignition. The effect of this is very often 
seen when the piston is taken out after the engine has 
been running with broken rings. Preignitions may also 
be caused by firing past the rings from one side of the 
piston to the other if the former are in bad order. This is 
most likely to occur in the two-stroke engine, as in this 
case the compression takes place at one side of the piston 
while combustion is going on at the other, and the com- 
pressed charge is likely to leak past the rings and become 
ignited at the other side of the piston, the flame then 
travelling back and causing a premature explosion of the 
charge. In the Körting engine it often happens that 
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broken pieces of the rings drop into the exhaust ports and 
stick there, so that the piston on its return shears off a 
iece of ring which then gets into the explosion space. 
his piece of ring may get red-hot and cause preignitions. 
Utilisation of Waste Heat.—No installation of large gas- 
engines is complete without some means for utilising the 
heat carried away by the exhaust. The most satisfactory 
way of doing this is to pass the exhaust through a boiler. 
The steam generated may be used for a variety of purposes, 
such as supplying the producers, heating, running a small 
steam-engine, eto. The exhaust from any Yn will 
generate enough steam for the production of all the gas 
the engine requires, во that if the gas is only used for 
engines no separate boilers are required for the producers. 
A horizontal tubular boiler is the most satisfactory type to 
use, and this should be placed as close to the engine as 
possible. The exhaust pipe leading from the engine to the 
boiler should be cast with а jacket, and used either as а 
feed-water heater or as a superheater. The most efficient 
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method is to use the exhaust after it leaves the boiler as 
a feed-water heater, and to superheat the steam by passing 
it round the exhaust pipe leading to the boiler. Owing, 
however, to the great heat attained by the pipe nearest the 
engine, trouble may be experienced with steam joints, etc., 
so that in practice it is more reliable to keep the pipe 
nearest the engine water-jacketed. Great care should be 
taken to fix the boiler so as to avoid vibration as much as 
ossible, otherwise trouble may arise from the tubes shaking 
008, 

Producer Gas.—The following remarks concern gas made 
in a pressure producer using bituminous coal, and must not 
be taken to apply to suction gas. The relative advantages 
of producer gas as compared with blast-furnace for use 
in large engines have been much discussed. The Mond 
type of producer is that which is most used for large plants, 
and the author's experience is that Mond gas is quite satis- 
factory for large engines, if reasonable care is taken in its 
use. The gas must be thoroughly cleaned, otherwise 
trouble is bound to ensue, owing to the valves of the 
engines sticking. Mond gas contains an enormous amount 
of tar, which is very difficult to get rid of. Some kind of 


Fic. 15. 


washing arrangement and two sawdust scrubbers in series 
are absolutely necessary. For washing purposes an old 
Lancashire boiler set vertically is asetat This should be 
packed with ring tiles, and the gas should pass upwards 
through it, water meanwhile dripping downwards over the 
tiles, and being carried away by a drain through a water 
seal at the bottom. This process, besides extracting а 
certain amount of tar from the gas, also cools it very 
effectively. At any temperature a certain amount of tar 
remains in a gaseous form, and the higher the temperature 
of the gas the more tar will remain in it in this state, 
hence it is always advisable to cool the gas down as nearly 
to atmospheric temperature as possible. After passing 
through а tower as described, and then through two 
sawdust serubbers, the gas should be absolutely invisible, 
and should leave no stain on a piece of white paper, show- 
ing that it is free from tar in suspension. Even when the 
gas is in this condition, after а very short time the gas- 
valve and mixing chamber of a four-stroke engine, or the 
gas piston valve of a Körting engine, will become thickly 
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coated with tar, and a thorough cleaning of these will be 
necessary about once a fortnight. The cause of this deposit on 
the valves, etc., is apparently as follows. Although there is 
no tar in suspension in the gas, yet a certain amount is 
present in a gaseous form. During the suction stroke the 
pressure behind the gas regulating valve or stop valve may 
fall considerably below atmospheric temperature, especially 
if the engine is running on a light load with the gas supply 
much throttled. This fall of pressure is accompanied by a 
corresponding fall in temperature, hence some of the gasified 
tar condenses and is deposited in the neighbourhood of the 
valves. 'The author has suggested (although he has not 
been able to make any experiments in that connection) that 
after cooling the gas to atmospheric temperature it should 
be heated again before being taken to the engine. This 
heating would make up for the fall in temperature during 
the suction stroke, and hence the deposition of tar would 
probably be avoided, and it would be carried over to the 
cylinder and there burnt. The exhaust might be used for 
heating the gas for this purpose. In the case of the four- 
cycle engine the effect of the tar depositing is usually to 
make the gas-valve stick open. This valve, which is 
generally closed by a fairly light spring, sticks open much 
more readily than the inlet valve. This results in a series 
of explosions in the air-pipe, which, although very noisy, 
are comparatively harmless. А good dose of tar-oil will 
generally free the valve temporarily if it is necessary to 
avoid stopping the engine. It has been frequently debated 
whether а gas containing а comparatively large percentage 
of hydrogen is suitable for large engines. А point which 
1s often overlooked is that the temperature of combustion 
of hydrogen is considerably lower than that of carbonic 
oxide; hence an engine running on Mond gas should, 
theoretically, keep cooler than one running on blast-furnace 
gas. Against this we have to set the fact that hydrogen 
ignites at a lower temperature, and hence there is more 
liability to preignition. The following is an average analysis 
of Mond yas: 
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A small variation in the percentage of marsh gas causes a 
considerable difference in the calorific value, owing to the 
very high value of that constituent. The author has made 
very careful experiments to ascertain whether, within the 
limits of ordinary working of the Mond plant, there is an 
increased tendency to preignition in large engines with 
increasing calorific value of the gas. The result arrived at 
was that between the values of 140 B.Th.U. and 165 B.Th.U. 
per cubic foot (on the higher scale) there was no perceptible 
difference in the running of the engines, except, of course, 
that the power increased as the value of the gas rose, if 
the engine was not controlled by the governor. During 
the experiments regular analyses of the gas were made 
from samples taken at the engine stop valve, notes being 
taken as to the running of the engine at the time. No 
relation could be found between the percentage of any 
one constituent of the gas and the behaviour of the 
engine. If the load on a producer-gas plant is suddenly 
largely reduced, gas of a very high value is given 
off for a short time, and this will cause violent 
preignition, generaly resulung in the engines pulling 
themselves up entirely. If, however, the driver is 
prepared, and, as soon as he sees the load begin to go 
up, keeps it steady by partlv shutting off the gas at the 
stop valve, the temporary rise in value of the gas can be 
tided over without any trouble. On one occasion one 
large engine was running, and most of the remaiuder of 
the gas from the producers was used for firing two large 
water-tube boilers. After one of these boilers had been 
shut down for about 10 minutes the load on the engine 
began to rise quickly, but was kept steady by a man at 
the stop valve. Meanwhile, the thermometer of the calori- 
meter in the engine-house was watched until it reached its 
highest point, and then the value of the gas was taken, and 
found to be 210 B.Th.U. per cubic foot (on the higher 
scale). After 20 minutes it had fallen to its normal value 


again. 
This helps to explain the fact that large engines can be 
successfully run on coke-oven gas, provided that it is 
sufficiently diluted. An average sample of coke-oven gas 
gives the following analysis : 
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During this time there was not a single preigmition. 
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The author is informed that the gas of which the above is 
an analysis is being successfully used for driving engiues of 
fairly large size at the Shelton Ironworks, Stoke. 


INSTITUTION OF CIVIL ENGINEERS. 


Engineering Conference, 1907. 


The following is the programme of the meetings an: 
visits of the fourth conference of the institution, to be held 
The fifteenth * James Forrest " 
lecture will be delivered by Dr. Francis Elgar, F.R.S., 


M. I. C. E., in the theatre of the institution on Tuesday, 
June 18, at 9 p.m., the subject being “Some Unsolved 
Problems in the Design and Propulsion of Ships." 
conferenee will be held in the institution building, with 
some additional accommodation for meetings courteously 
placed at the disposal of the council by the Surveyors’ 


The 


Institution. 

WEDNESDAY, JUNE 19. 

10 a.m. Theatre of the institution.—All sections addresscd 
by the president, Sir A. B. W. Kennedy. 

Section I.—Raalways. 

10.50 a.m. Theatre of the institution‘ The Chemical 
Composition of Steel Rails and Latest Developments,” 
introduced by Mr. C. P. Sandberg; “ Reinforced 
Concrete for Railway Structures,” introduced by Dr. 
C. A. Harrison ; “The Best Means of Preserving Iron 
and Steel Work in Railway Construction,” introduced 
by Mr. Bertram Blount. 

Section II. Harbours, Docks, and Canals. 

10.30 a.m. Main library of the institution.—“ Harbour and 
Dock Requirements as affected by Development of 
Shipping,” introduced by the Kight Hon. Lord Pirrie 
(joint discussion with Section V.); *Ferro-Concrete 
Structures,” introduced by Mr. C. S. Meik: The 
Durability of Reinforced-Concrete Structures,” intro- 
duced by Mr. F. E. Wentworth-Sheilds. 

Section III. —Auchi ner. 

11.50 a.m. Meeting- room of the Surveyors’ Institution. — 
‘Turbines as applied to Marine Propulsion, intro- 
duced by the Hon. C. A. Parsons; “Reciprocating 
Engines for Ocean. Going Steamers,” introduced by 
Mr. Henry Davey. 

Section IV. Mining and Metallurgy. 

10.50 a.m. heading-room of the institution.—*' Problems 
of the Witwatersrand Goldfields," introduced by Mr. 
G. A. Denny; „Special Methods of Shaft Sinking, 
introduced by Prof. Henry Louis; “The Design aud 
Equipment of Shafts for Deep Winding,” introduced 
by Mr. C. E. Rhodes. 

Seclion TI. — Waterworks, Sewerage, and ee... 

10.50 a.m. Upper library of the institution. —“ Compara- 
tive Cost of Pumping by Steam, Internal-Combustion 
Engines, and Electricity, based upon Actual Work 
ing," introduced by Mr. Charles Hawksley and Mr. 
Henry Davey: “ Water-Softening," introduced by Mr. 
William Matthews; ‘ Water-Hardening,” introduced 
by Mr. James Watson. 

Section VIL,— Applications of Electricity. 

10.30 am. Council-room of the institution.—‘ Electrical 
Transmission Gears on Motor Vehicles,” introduced by 
Mr. A. А. Campbell Swinton; “The Application of 
Electricity to the Working of Railway Points and 
Signals,” introduced by Mr. L. M. G. Ferreira: 
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“Upkeep Charges on Large Electric Generating 
Sets,” introduced by Mr. H. R. J. Burstall and Mr. J. S. 
Highfield. 
THURSDAY, JUNE 20. 
Section I[,—Railways. 

10 a.m. Theatre of the institution.—“ The Action between 
Wheel and Rail,” introduced by Mr. И. R. A. Mallock ; 
“A System of Audible Signalling on Railways,” intro- 
duced by Mr. W. Dawson; “Light Railway Policy,” 

. Introduced by Mr. W. Barrington. 
Section IT — Harbours, Docks, and Canals. 

10 a.m. Main library of the institution.—“ Dock Equip- 
ment: including the Relative Advantages of Electric 
and Hydraulic Appliances,” introduced by Mr. W. W. 
Squire; “Dredging in the Sea Channels of the 
Mersey,” introduced by Mr. А. С. Lyster; ‘ Rock 
Dredging, with particular reference to work at Blyth," 
introduced by Mr. J. Watt Sandeman; “ Dredging 
Rock in the Suez Canal,” introduced by Mr. E. 
Quellennec. 

Section III. —Muachinery. 

10 a.m. Meeting-room of the Surveyors’ Institution. — 
“Precision Grinding," introduced by Mr. Н. Darby- 
shire ; “ Machine-Tool Design as affected by the Use 
of High-Speed Cutting Tools,” introduced by Dr.. J. T. 
Nicolson ; “The Use of Pneumatic Tools in Work- 
shops," introduced by Mr. C. P. Whitcombe. 


Section IV. Міпіту and Metalluray. 


10 a.m. Reading-room of the institution.—Joint discussion 
with Section V. on first three papers. 

11.30. Council-room of the institution.— Arrangement 
and Design of Colliery Surface Works,” introduced by 
Mr. E. M. Hann; “Segregation in Steel,” introduced 
by Mr. J. E. Stead. 

Section V.—Shipbuilding. 

10 a.m. Reading-room of the institution.—“The Use of 
High-Tensile Steel in Compound Structures, such as 
Ships, Bridges, ete.," introduced by Мг. А. E. Seaton ; 
“ High-Tensile Steel for Torpedo-Boat Construction,” 
introduced by Mr. А. F. Yarrow ; “The Use of High- 
Tensile Steel in the Construction of the Mauretania,’ " 
introduced by Mr. E. W. De Rusett : “The Structural 
Details of Cargo Steamers in Relation to their Water- 
Ballast Arrangements,” introduced by Mr. S. J. P. 
Thearle; ‘Arrangements for Working Cargo on 
Ships,” introduced by Mr. W. H. Dugdale. 

Section VI. Waterworks, Seweraye, and Gasworks. 

10.0 am. Upper library of the Institution. — “ The 
Application of Towns Gas as a Heating Agent," 
introduced by Mr. W. H. Y. Webber; The Distribu- 


tion of Gas at Increased Pressure,” introduced by 
Mr. Chas. C. Carpenter. 


FRIDAY, JUNE 21. 
ection IIT.—AMarhiner y. 
10.0 a.m. Meeting-room of the Surveyors’ Institution.— 
“ Reciprocating Air-Compressors," introduced by Mr. 


W. Reavell; Turbo Compressors for High Pressures,” 
introduced by Prof. A. Rateau. 


Sections IV. and VIT—Mining and Metallurgy and. Appli- 

cations of Electricity. 

10 a.m. Theatre of the institution.—“ Electro-Metallurgy,” 
introduced by Mr. Bertram Blount; “ Modern Appli- 
cations of Electricity to Mines,” introduced by Mr. 
Charles P. Sparks. 

Section IV. 

12 noon. Council-room of the institution.—‘‘ The Education 
of Engineering Students, particularly with regard to 
Mining and Metallurgy,” introduced by Mr. Walter 
Rowley. 

Section V.—Shipbuilding. 

10 am. Reading-room of the institution.—“ High-Speed 
Vessels,” introduced by Prof. J. J. Welch: Modern 
Applications of Superheating to Marine Steam-Boilers, 
introduced by Mr. A Spyer; “The Welding of 
Structural Materials in Place,” introduced by Mr. 


H. A. Ruck-Keene. 


of Selection. 
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Section V I.—Wuterworks, Sewerage, and Gasworka. 

10. a.m. Main library of the institution —“Sewage Disposal 
by Biological Processes,” introduced by Mr. John D. 
Watson ; “The Relative Merits of Chemically-Treated, 
Settled, and Septic Sewage, in preparing the Liquid 
for Oxidising Beds,” introduced by Mr. G. A. Hart. 

The following visits to works have been arranged, giving 
the members a good choice each day: Wednesday, June 19, 
to Messrs. Crompton aud Co.’s works, Chelmsford ; the 
Rotherhithe Tunnel and the Rotherhithe pumping station 
of the London Hydraulic Power Company ; Messrs. Yarrow 
and Co.’s works; the Charing Cross, Euston, and Hamp- 
stead Railway ; and Messrs. Fraser and Chalmer's works, 
Erith. "Thursday, June 20, to Woolwich Arsenal ; Chelsea 
generating station, Underground Electric Railways; the 
Gaslight and Coke Company's works at Nine Elms; the 
Central Telephone Exchange, General Post Office; and 
the National Physical Laboratory, Teddington. Friday, 
June 21, to Swindon locomotive works, Great Western 
Railway; the Admiralty harbour works at Dover; the 
Greenwich generating station, London County Council 
tramways, and Messrs. Siemens Bros.’ works at Charlton ; 
the Greenwich generating station, London County Council 
tramways, and the Deptford generating station, London 
Electric Supply Corporation ; and Messrs. Vickers, Sons, 
and Maxim's works at Erith. 

The programme and list of visits indicate that the 
conference should be a most successful one. We note 
that the officers of Section VIL, devoted to applications 
of electricity, are: chairman—R. E. B. Crompton, С.В.; 
vice-chairmen—J. A. Ewing, LL.D., F.R.S., John Gavey, 
C.B., W. M. Mordey, and А. А. Campbell Swinton ; hon. 
secretaries—H. R. J. Burstall,'A. H. Preece, and J. F. С, 
Snell. 


BULK SUPPLY FOR LONDON. 


London County Council Electric Supply Bill, 1907. 


The following report of the Parliamentary Committee of 
the London County Council brings the information as to 
this Bill up to date. The report, which was considered at 
the Council meeting this week, reads: 


We have proceeded upon the undermentioned resolution 
passed on May 7, 1907, with regard to the Council's. Electric 
Supply Bill now before Parliament : ** That the London County 
Council (Eleetrie Supply) Bill be submitted for second reading 
in the House of Commons with a view to securing an arrange- 
ment under which private enterprise undertakes, subject to the 
control of the Council, the business of the supply of electrical 
energy, and on the understanding that such alterations as may 
be required in the Bill to effect this object and to deal with any 
other matters of importance which may arise on the Dill will be 
reported to the Council for its approval as soon as possible." 

The Bill was read a second time in the House of Commons on 
May 27, 1907, and referred to a committee of nine members, 
five to be nominated by the House and four by the Committee 
The following instruction, moved by the Presi- 
dent of the Board of Trade, the Right Hon. Lloyd-George, was 
agreed to: © That it be an instruction to the committee that if 
any power be conferred upon the London County Council to 
transfer or lease to any company, local authority, body, or 
person any of the powers, duties, or liabilities entrusted to it 
by this Bill, the conditions upon which such power shall be 
exercised shall be embodied. either. in this or a subsequent 
Bill." The members of the committee have now been appointed, 
and it is understood they may begin their consideration of the 

Ш at an early date. In accordance with the terms of tho 
resolution passed by the Council, we have considered what 
alterations are necessary in the Bill, and we hive also given 
most careful consideration to the matters whieh should be dealt 
with in the Bill with a view to giving effect to the instruction 
adopted by the House of Commons. 

With regard to the amendments foreshadowed in the Council's 
resolution, we would remind the Council that in our previous 
report on. May 7, 1907, we stated that the proposal that the 
undertaking should be carried out by private enterprise rendered 
desirable the deletion of the clauses relating to the compulsory 
acquisition of the undertakings of the metropolitan borough 
councils, and that as regards the transfer to the Council of the 
powers of purchase over the companies’ undertakings which are 
vested in and inure to metropolitan borough councils in most 
cases in 1931, we thought that these provisions should be 
distinguished from those relating to compulsory acquisition, and 
that, therefore, the Council might consider whether it was not 
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advisable for the Council to possess these powers. Both these 
proposals are of a highly contentious nature, and whilst giving 
rise to a large number of questions of an important and varied 
character do not form part of the scheme outlined in the 
report of the select committee which considered the Council's 
Bul of last session. That report is to a large extent the basis 
for the present application to Parliament. The question of the 
transfer of purcbase rights affects not only local authorities in 
London, but also a large number of authorities for districts 
outside London comprised in the proposed area of supply, and 
although we recognise that the matter is one which requires 
serious attention, we see great difficulties in endeavouring to 
obtain a solution of the problem inthe Bill. As these purchase 
rights do not in most cases accrue until 1931, it is not, therefore, 
necessary to deal with them in the present Bil. "The main 
object of the Bill, as the Council is aware, is to provide a cheap 
supply of electrical energy, and we are advised that this object 
is in no way affected by the omission of these proposals froin 
the Bill. Having regard to the late period of the session at 
which the Bill will come before the Select Committee, it is 
desirable to lighten the Bill so far as possible and to delete all 
clauses not essential to the main object. 

With regard to the financial proposals in the Bill, we thiuk 
that, їп view of the intentions of the Couucilas indicated in 
its resolution on May 7, it is quite unnecessary to seek a power 
to expend £4,500,000 on the proposed undertaking. We think 
that it is desirable for technical reasons to retain the power to 
expend not exceeding £100,000 in the Bill. It may well be 
that Parliament will not allow a local authority seeking com- 
poy powers over land to transfer those powers toa company. 

he Council will remember that the sites over which the Council 
is seeking compulsory powers are situated at Erith and Barking. 
Those sites will probably be necessary for any intending 
transferee or assignee of the Council, and, therefore, we 
think as а matter of precaution it would be necessary to insert 
а capital sum in the Bill so as to cover the purchase of these 
sites. Apart from this, the Council might consider it desirable 
for the purposes of control to itself acquire the land which may 
be used for the proposed generating station. We, therefore, 
propose to modify the Bill to this extent. 

With respect to the provisions in the Bill as to the breaking 
up of streets, special powers are sought for breaking up streets 
in London, but with regard to streets outside London the 
general law (with small exceptions) is incorporated. We are 
advised that under the altered conditions it is desirable to omit 
the special powers and to apply throughout the general law on 
this subject so far as applicable. We also think that the pro- 
visions on this subject should include a clause to enable local 
authorities to specify (subject to appeal to the Board of Trade) 
the routes under publie streets which should be followed in 
laying electric lines. 

We do not consider it necessary to retain in the Bill the 
provisions to enable the existing generating station and other 
works forming part of the Council's tramway undertaking to be 
appropriated as part of the proposed undertaking, but we are of 
opinion that powers should be sought in the Bill to enable the 
Council to supply by agreement surpius electrical energy from 
the Council's Greenwich station, and to permit (for a proper 
consideration) of the use by the body working the proposed 
undertaking of the Council's tramway ducts for the purpose of 
laying electric lines, thus obviating unnecessary expense and at 
the same time minimising any interference with streets. 

Аз to the matters to be dealt with in order to carry out the 
instruction of the House of Commons, we think it will not be 
the desire of Parliament to require such provisions in the Bill 
as wil unduly hamper the Council in effecting a satisfactory 
arrangement for the working of the undertaking. There are, 
of course, a very large number of matters which will require 
to be considered and dealt with before any such arrangement 
сап be entered into by the Council, but we think that in the 
public interest it is undesirable to specify in the Bill in more 
than general terms the main features which must enter into 
any such arrangement. Unless sufficient elasticity is allowed, 
the Council might be prevented from concluding a satisfactory 
bargain. 

As we stated in vur previous report, we are strongly of 
“pinion that provision must be made for a sliding scale of 
prices and dividends and a satisfactory purehase clause for the 
Council with regard to the undertaking. We also think that 
under an assignment the undertaking established should become 
purchasable by the Council within à period of not more than 
90 years. Provision must also be made for a periodical revision 
of prices and the relation between prices and dividend as 
furnished in the sliding scale. 

With regard to the period of assignment we think it desirable 
that the Council should not be limited to a short term, because 
of the effect it would have on the price of energy to be supplied. 
We would direct the Couneil'satteution to the Electric Lighting 
Act, 1882, which provided that the extent of a concession for a 
provisional order to supply electricity should be limited to 21 
years. The result was that no capital could be raised, and, 
consequently, no development in the industry took. place until 
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the Act of 1888 was passed, which extended the time to 
42 years. Besides, if the length of the concession is short the 
terms of purchase must be less favourable to the Council, and 
the rates charged to the consumers would have to be higher ко 
as to enable the assignee to recoup himself for his outlay. 

We also think that it would be very desirable that a propor- 
tion of the profits after the payment of a specified dividend 
should be allocated to the relief of the rates. The question of 
a purchase clause is a most important one. We would point 
out that there is no precedent in any of the Electric Power 
Acts operating in this country, some 20 in number, for a 
purchase clause, but we feel that such a clause is essential to 
maintain the principle of municipal control, and to insure that 
the benefits resulting from the scheme shall ac rue to the 
Council and the public. The Council should also have adequate 
powers of inspection of the books and accounts and works of 
the proposed undertaking, and there should be provision for 
the settlement of disputes by the Board of Trade. 

A further point which arises is in regard to the period for 
which the Council can fairly ask Parliament to grant to it the 
powers sought to effect an arrangement for the working of the 
undertaking. We think that, as it is not the intention of 
the Council to itself construct or carry оп the undertaking, the 
period within which the powers under the Act should cease, in 
the event of no arrangement having been made, should be short, 
so that the whole question may not be hung up for too long a 
time. We therefore propose that in the Bill a limit of one year 
from the passing of the intended Act shall be fixed as the 
period within. which the Council may effect an arrangement. 
We recommend : 

(a) That the clauses in the London County Council (Electric 
Supply) Bill, 1907, providing for the compulsory acquisition of 
the electrical undertakings of the metropolitan borough councils 
by the Council and for the transfer to the Council of the powers 
of purchase possessed by local authorities throughout the area 
of supply proposed in the Bill in regard to electrical under- 
takings in their several districts, be deleted. 

(^) That the provision in the Bill for the expenditure of a 
sum not exceeding £4,500,000 on the proposed undertaking be 
so amended as to limit any such expenditure to a sum not 
exceeding £100,000. 

(c) That the special powers sought in the Bill in regard to the 
breaking up of streets in London be deleted, and that the general 
law on the subject be incorporated in the Bill so far as it is 
applicable, together with a clause dealing with routes to be 
followed in laying electric lines. 

(d) That the powers sought in the Bill to enable the generat- 
ing stations and other works comprised in the Council's tramway 
undertaking to be appropriated as part of the proposed under- 
taking be omitted, but that power be sought to enable the 
Council to supply surplus electrical energy from its Greenwich 
generating station for the purpose of the proposed undertaking, 
and to permit of the use of the Council's tramway ducts for 
purposes of the undertaking. 

(e) That provision be made in the Bill to the effect that any 
assignment or transfer shall be subject to the following con- 
ditions—namely : (1) the undertaking to be purchasable by the 
Council at the end of a period not exceeding 50 years on the 
terms of the Electric Lighting Act, 1888, or on such other terms 
as may be specified in the deed of assignment and approved by 
the Board of Trade ; (2) the amount of dividend which may be 
divided by the transferees to be regulated by the prices charged 
by them for electrical energy on a basis to be approved by tlie 
Board of Trade: (5) the maximum prices to be charged by the 
transferees not to exceed those prescribed by the Bill, and such 
maximum prices and the relation between price and dividend to 
be subject to periodical revision ; (4) facilities to be granted to 
the Council at any time to examine accounts апа works of the 
proposed undertaking, and the assignment to contain such 
other provisions as may be deemed necessary for securing 
adequate control by the Council with regard to the powers 
transferred or assigned. 

(7) That the Bill do provide for the cesser of the Council's 
powers thereunder unless a transfer or assignment. has been 
inde. within a period of one year from the passing of the 
intended Act. 

(y) That the Parliamentary Committee be authorised to insert 
the necessary clauses in the London County Council (Electric 
Supply) Bill, 1907, in order to give effect to the foregoing 
resolutions, and to make any further alterations in the Bill that 
пау appear necessary. 

(Nigned) W. R. W. PEEL, Chairman. 


The recommendations above remove from the Bill all 
the provisions which gave it a distinctive character. It 
is difficult to see in what way the passing of the Bill as 
amended will assist in the provision of a cheap supply of 
electrical energy. The Board of Trade are still to be the 
arbitrators on the important question of price, and the 
London County Councils position as the intermediary will 
not assist in the reduction of the tariff. 


— — — 


THE FARADAY SOCIETY. 


The twenty-ninth ordinary meeting of the Faraday 
Society was held on May 28, 1907, at the Institution of 
Electrical Engineers, 92, Victoria-street, S. W. Prof. A. K 
Huntington was in the chair. 

A paper entitled “Contributions to the Chemistry of 
Gold,” by Mr. F. Н. CAMPBELL, M.Sc., was read in abstract 
bv Mr. N. T. M. Wilsmore, M.Sc. Aurous iodide, Aul, 
was prepared and found to decompose at 25deg., according 
to the equation 

2Aul È 2Au+I,. 


Since this equation contains only one variable—namely, 
the iodine there must he a particular pressure of iodine 
at which Aul, Au, and I, are in equilibrium. This was 
found to be 0:945 of that of pure iodine ; any solution of 
iodine will, therefore, act on gold if more than 0 943 
saturated, but not if below this strength. When gold is 
acted on by a solution of KI and iodine, part is converted 
into insoluble AuI and part dissolves. The experimental 
results with various solutions agree with the equilibrium 
equations only when the gold is assumed to enter the 
complex ion in the monovalent condition -i e, to yield 
Aul, ions. The action 3AuCl=AuCl,+2Au was found 
to occur at ordinary temperatures and in absence of 
moisture. Dry chlorine and AuCl combine at ordinary 
temperatures to form AuC'l,. Aurous oxide, Au,O, was 
obtained after considerable difficulty, and its so'ubility in 
nitric acid determined. The oxidation potentials of various 
nitric acid solutions, saturated with aurous oxide, were 
then measured, and from these figures the normal potential 
for the tendency 
Au metallic gold 


was caleulated, and found to be + 1:5 volt against the 
hydrogen standard. Tbe small affinity between gold and 
iodine, the tendency to form a complex ion with iodino, 
the high oxidation potential of Au ions, and the very low 
solubility product of Au,O all agree to confirm the assump- 
tion that Au forms very weak positive ions. 

Prof. Dr. R. ABEGG (communicated) referred to the 
general question of the stability of the various peroxides 
and their oxidising powers, and pointed out that the low 
oxides of the noblest metals could show as high an oxygen 
pressure as the peroxides of the less noble metals. 

Dr. H. BoRNs drew attention to Wohlwill's work on the 
electro-deposition of gold from the chloride solution. 


FORTHCOMING EVENTS. 


SATURDAY, JUNE 15. 

Crompton and Co., Limited. - Annual athletic meeting and inspec- 

tion of Arc Works, Chelmsford. 
TUESDAY, JUNE 18. 

Institution of Electrical Engineers.— At 9 p.m., at Natural History 
Museum, Cromwell-road, S. W., conversazione. 

Institution of Civil Engineers.—At 9 pm., Unsolved Problems 
in Design and Propulsion of Ships," by Dr. F. Elgar. 

WEDNESDAY, JUNE 19. 

Institution of Civil Engineers.--At 10 a.m., engineering con- 
ference at Great George-street, Westminster. 

Royal Meteorological Society.—At 4.50 p.m., at 70. Victoria- 
street, S.W.. ‘‘ Weather and Crops, 1891-1906," by Mr. F. C. 
Bayard ; The Relation of the Rainfall to the Depth of Water 
in a Well at Cirencester, 1903-1906," by Mr. C. P. Hooker. 


Electro-Harmonic Society.—At 4.50 p.m.. at 92, Victoria-strect, 
S. W., annual meeting. 

Society of Engineers —At 2.30 p.m., visitto Honor Oak waterworks. 

THURSDAY, JUNE 20, 

Optical Society.—At 8 p. In., at 20, Hanover-square, London, W., 
'* A New Instrument to Measure the Fusion Power of the Eves,” 
by Мг. W. A. Dixey ; discussion on “ The Influence of Position 
of the Object on the Effective Value of High-Power Sphero- 
Cylindrical Lenses," introduced by Mr. S. D. Chalmers. 

Institution of Civil Engineers.— At 10 a. m., engincering conference. 

Fripay, JUNE 21. | 

Institution of Civil Engineers. —At 10a.n:., engineering conference. 


Incorporated Municipal Electrical Association. —Juuc 24 to 29. 
annual convention at Sheffield, 
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OPENINGS FOR CONTRACTORS. 


ALFRIStoN—School, F. J. Wood, county surveyor, Lewes. 

Aston—Plant for the Corporation electricity department (£14,519). 

BATTERSEA—Short mains extensions for the Corporation. 

BECKENHAM —Mains, etc. (£2,284), for the Urban District Council. 

BEI FAST Theatre in Station-strect. 

Bisuor AvcKLAND—Infirmary (£7,500), extensions to existing build- 
ings (£2.350), for Board of Guardians. 


Вкогентү Ferry (DrNprEk)—Post. office. Mr. W. T. Oldrieve, 
Н.М. Otlice of Works, Parliament-square, Edinburgh. 
Віку – Plant extensions (£9,750); mains extensions (£7,600) : 


services and meters (£1,500), for the Bury Corporation. 

CaNTERKURY—Mains, ete., extensions (£4,000). 

CA*sTLETOWNBEREHAVEN (Co, Cork)—Church. 
Morris, 68 Harcourt-street, Dublin. 

CLYDACH (NEAR BhySMAWR)—Inn for A. Buchan and Co., Rhymney. 
Architect, Mr. T. Roderick, Clifton-street, Aberdare, 

Coventry—Shop and stores for the Coventry Perseverance Co-opera- 
tive Society. Architects, Messrs. Harrison and Hattrell, 23, 
Hertford-street, Coventry. 

Cowes (Iste or WI AUT) Schools in Denmark-road. County Educa- 
tion Otlices, Newport. Architect, 5, St. Thomas-street, Ryde. 

CrickLEWwoon—Villas. Architect, Mr. G. H. Paine, 62, Moorgate- 
street, London, E.C. 

Crook (Dunnam)—Factory for Mr. J. Anderson. 
H. T. Graydon, Market-place, Durham. 

Dr xpre—Technical institute (£45,000). 
Langlands, Dundee. 

Eriti—Mains extensions and new transformer station. 

FERRYHILL (DURHAM)—Public-house for N.E. Brewery Co. Archi- 
tect, Mr. T. H. Murray, Consett. | 

Franck—Small electric motors, ete., required at La Rochelle. 

GUuAVESEND—Enlargement of post ollice. H.M. Office of Works 
Storey s-gate, London, S. W. 

Нил, Exp (Sr. ALbANS)—Asylum for Herts County Council. 

HIRwAIN (CarpiFr)—Enlarging church. Diocesan surveyor, Mr. 
G. E. Halliday, 19, Castle-street, Cardiff. 

ILrogp—Electrie lighting for Water-lane School. 
C. J. Dawson, 11, Cranbrook-road, Ilford. 

JOHANNESBURG — Electrical pump for the Rand Collieries, Limited. 

Lox pox—Challis Hotel for Messrs. J. Lyons and Co., Limited. Archi. 
tect, Mr. W. J. Ancell, 3, Staple-inn, London, W.C. 

LON ONDERR Y Hotel. Architect, Mr. P. H. Elliott, Castle-street, 
Londonderry. 

Low Esrorr—Hlumination of South Pier (£20) for the Corporation. 

MXDEIEA Telephone system required, 


Surveyor, Mr. W. Р, 


Architect, Mr. 


Architect, Mr. J. H. 


Architect, Mr. 


Mrnnywoop—Scehool for Bristol Education Committee. Architect, 
Mr. D. Bryan. 
Norwtc в. School works at Alpington and Yelverton. Architects, 


Messrs. Morgan and Buckingham, 1, Upper Ring-street, Norwich. 

От.рнаАМ- - Factory for the Iris Spinning Co. 

PAIGNTON—Science and art school (£1,400). 

e extensions. Architect, Mr. E. M. B. Vaughan, 

sarditt. 

PENZANcE —Block of buildings. Architect, Mr. O. Caldwell, Penzance. 

Poxrerracr—Alterations to café. Architects, Messrs. Garside and 
Penvington, Castleford. 

PosTYrRiIpp—Feeders and distributors and are lighting for the new 
tramway route (£7,298) for the Pontypridd Urbau District 
Council. 

Роптигхн (co. ANrRIM)—Post office. Mr. A. Ferguson, Scottish 
Provident Buildings, 5, Wellington-place, Belfast. 

St. EnvaNn—Wesleyan chapel. Architect, Mr. W. T. Martyn Mear, 
Rock, Wadebridge. 

Sr. HELENs—Schools. 
St. Helens. 

Sktrron—Public library for Urban District Council. 

SouTHAMPTON—Mains and services (£3,000) for Corporation elec- 
tricity department. 

SouTH ELMSALL (NEAR DoxcasTER)—Hotel forthe Carters’ Knottingley 
MU Co. Architects, Messrs. Garside and Pennington, Castle- 
ord. 

Srroop—Rebuilding Rochester Bridge Station. 
Wallis and Sons, Maidstone. 

SUNDERLAND—Presbyterian church at Roker. 
Cackett and Burns, Dick, Newcastle. 

SwiNboN—Threc voltmeters for the electricity department. 

WaLEs—Schools for Glamorgan County Council. Offices, Westgate 
road, Cardit. 

WAI LASEW— Tramway extensions for the Town Council. 

WALton-LE-DALE -Extensions at the Council's electricity works 
(£17,000). 

WARRINGTON—Post office. 
Works, Manchester, 
Blackpool. 

WEpNEsBURY-- Electrical plant for the Corporation (£7,860). 

WisHaw—Factory for the manufacture of Inshaw seaniless tubes. 

WorcESTEK —Plant, mains and electricity works extensions ‘ £10,000) 
for the Corporation, 


Architect, Mr. F. S. Biram, Hardshaw-street, 


Contractors, Messrs. 


Architects, Messrs, 


Architect, Mr. Potts, Н.М. Осе of 
Contractors, Messrs, J. Parkinson, Limite l. 
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CHEAP ELECTRICITY FOR LONDON. 


The report of the Parliamentary Committee of the 
London County Council, which we print elsewhere in this 
issue, states that “the main object of the Council’s Electric 
Supply Bill of 1907 is to provide a cheap supply of elec- 
trical energy." Тһе Bill was prepared when the Pro- 
gressive party was in power, and it proposed to secure this 
cheap supply by erecting large and economical generating 
stations on the banks of the Thames. It was further pro- 
posed to secure a load for these works by immediately 
acquiring at cost price the existing undertakings of the 
borough councils, with two exceptions. Even with this 
proposal, which would have enabled the supply to a large 
part of the area to be under the control of one authority, it 
would have been some years before the new scheme would 
have been financially successful. It was, however, a proposal 
which ultimately would have been to the advantage of 
power consumers, assuming that the special borrow- 
ing powers of the Council were supplemented by the best 
expert advice in the spending of the money raised. The 
Bill which was drafted last autumn was so altered by the 
resolutions passed at the County Council meeting on 
Tuesday that there is practically little or nothing left for 
the Parliamentary Committee to consider. Taking the 
clauses of the report as passed, we find that the compulsory 
acquisition of the electrical undertaking of the metropolitan 
borough councils is to be deleted from the Bill. The 
expenditure of four and a-half millions for carrying out the 
scheme is to be reduced to one hundred thousand pounds, 
the useful purpose of which is not stated. Тһе powers 
which the Council sought to break up the streets of 
London in order to lay mains is to be deleted. 
The tramway generating station of the Council is no 
longer to form a part of the proposed undertaking, but 
the Council may supply its surplus electrical energy to 
the leasing company. It is clear from the above 
omissions that the Council have left nothing in the Bill 
worthy of discussion. There remains the scale of charges, 
but we fail to see how this can be considered at any 
length unless accompanied with technical details of works, 
which now are not to be erected, and of the distributing 
system. The capital sum of one hundred thousand pounds 
is of no use whatever for carrying out the scheme, and 
hence the powers of bulk supply at the scheduled rates 
alone remain to be transferred to sanguine company 
promoters. As a hint to these, the Council proposes 
that any assignment or transfer shall be granted 
under certain conditions. One of these is that the 
undertaking shall be  purchasable at the end of a 
period not exceeding fifty years on the terms of the Electric 
Lighting Act of 1888. The only satisfactory clause n 
the report is that the London County Council shall only 
have the limited period of one year within which to deal 
with their powers if granted. The success up to the 
present of the other Power Bills has not been such as to 
lead one to expect that the London County Council would 
be inundated with offers, or would be able to induce 
financial men to find the capital required. The existing 
undertakers have to be considered in the matter, and it is 
difficult to see how their rights can be protected unless the 
suggested transfer of the proposed Act be brought before 
a parliamentary committee before signature. If this is to 
be done, these undertakers gain nothing from the work of 
the committee which is now meeting, and yet they м 
again have to bear the expense of opposing a mst 
indefinite scheme. For the last three years the question 
has been discussed before parliamentary committees at a 
cost which has been great and without any adequate outcotue 
In the meanwhile the uncertainty has handicapped existing 
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undertakers in two directions. Large power consumers have 
been actively canvassed by the rival applicants for parlia- 
mentary rights, and have promised current at prices which 
could only pay under exceptional cireumstances. These 
prices have deterred users from taking current from the 
existing stations, and, hence, have prevented the cheapen- 
ing of supply with increased loads. In certain instances 
the undertakers have reduced their prices with & view of 
preventing а power company coming in, and the balance- 
sheets have suffered in consequence. It seems to us that 
this year’s parliamentary proceedings will be as wasteful 
both of time and money, and as detrimental to the true 
interests of the consumers and suppliers of electricity as 
previous years have been. It would be much preferable to 
leave the whole matter in the hands of the municipalities 
and companies who have worked instead of talked, and, 
if need be, to give the London County Council the power to 
take over the whole of the undertakings, whether municipal 
or companies, in 1951, when the provisional orders of 
the companies expire. By linking up their stations and, 
perhaps, erecting one or two new ones by the river aide, 
these undertakers would be able to cheapen supply forth- 
with in a way that no new company could do. There 
seems to be little chance of the proposal of the associated 
companies receiving the consideration which it should do 
now that the County Council withdraw the essential 
portions of their Bill. The companies’ proposals were 
down for consideration on Wednesday last, but the reading 
of the Bill was blocked. It would surely be better for 
Government to revert to the policy of its predecessors in 
having all the Bills dealing with one subject, like the 
supply of power in London, dealt with by one committee 
and reported on conjointly. The best scheme might then 
be passed and some active steps taken towards its fulfil- 
ment. Under the present arrangement it seems likely 
that the fragments left in the London County Council Dill 
will waste the time of the committee and that the other 
schemes will not even get a hearing. This is one result 
of party politics. 


CORRESPONDENCE. 


% One man’s word is no man's word, 
Justice needs that both be heard." 


RE QUESTION No. 966. 


SiR,—I regret that, through being away, I have not 
seen the answers to the above before and corrected an 
error in my answer. I have to acknowledge my indebted- 
ness to Mr. Bowen for pointing out what was to one who 
followed the diagram a very obvious slip, but at the same 
time might have caused much trouble if not corrected. 
The figures for the resistance of the main should have read 
V,+A,+V,+A,, and the distance of the fault from the 
near end should have been as stated by Mr. Bowen: 


O WAL 
(Vi A:) ＋ (V; Aj) 


As Mr. Bowen states, it might be more convenient to 
take the voltmeter with the rest of the tackle ; in fact, I 
generally do (when I have only two wires) but I am 
nearly always fortunate enough to have a third, so that I 
use the test Fig. 2. 

I do not think “ Constant Reader's " test is good at all, 
as it is, in my opinion, bad practice to let earth form any 
part of the voltmeter circuit, as local influences, such as 
tramway currents, would upset the readings altogether : 
and though the test might work all right under specially 
favourable conditions, these do not often occur in practice, and 
the test is not of gencral application. I do not like taking 
the fall of potential over more than the bare faulty length 
if it can be avoided, as it increases the liability to error, 
and, further, cables are not always of sufficiently exact 


sectional area to calculate results from accurately. In the 
tests I mentioned it is not necessary to know the sectional 
area of the conductor, and no further calculations are 
necessary if the conductors are of different sectional area. 
As the gear would be brought to the job on a hand-cart, 
and the tests would probably be taken from the hand-cart, 
it is a very small matter to move the hand-cart to the far 
end to take the second readings.— Yours, eto., 


Sig,—Perhaps some reader would be kind enough to 
give particulars of the procedure to be adopted for locating 
faults on underground mains by the telephone method. 
For long alternating-current mains laid in country districts 
this method would be useful, more especially as it admits 
of being carried out without delay by unskilled men on 
wet nights. The burning-out methods can hardly be 
adopted where the plant capacity is small.— Yours, etc., 


A. R. 


INSTRUMENT CONTROL SPRINGS. 


Six, —А “0” has been found on the floor of my study 
and restored to me. It appears to have been dropped from 
my letter of last week on the above subject. 

The ratio of L to b should obviously have been 300 to 1, 
and not 30 to 1.— Yours, etc., G J. LEMMENS. 


87, Victoria-street, Westminster, S.W., June 11. 


PARLIAMENT. 


Private Bills. 


The following Bills have been read a third time in the House 
of Lords and passed : Glasgow Corporation Bill, Sheflield Cor- 
к Bill, Electric Supply Corporation Bill, and the Electric 

ighting Provisional Orders (No. 1) Bill. The North Metro- 
7 Electric Supply Bill has been read à second time in the 

ouse of Commons. 


London County Council (Money) Ball. 


On the order for the third reading of this Bill, Mr. 
RawLrNsoN asked for information as to the extent of the 
borrowings of the London County Council. As regarded the 
loans of the County Council to certain local authorities, he also 
invited explanations concerning the periods of repayment, which 
extended to 60 years, and, further, concerning the power taken 
to use the sinking fund for the purposes of the Council. 

Sir E. CORNWALL said the total borrowing powers were for 
the Council £5,554,000, and for other local authorities 
£1,377,000—in all £6,731,000. The Council was very careful 
not to go beyond the limit of 60 years, and many of the loans 
were for short periods. The Council had its relations with 
other local authorities under consideration. He believed the 
tramway system would in course of time prove a goldmine for 
ratepayers, and be compensation for a loss on the steamboats, 

The Bill was read a third time. 


London County Council (General Powers) Bill. 


When this Bill was before the Police and Sanitary Conunittee 
of the Houseof Commons onthe 5th inst., Mr. LAY LAND-BARRATT, 
the chairman, read the following communication from the 
Commissioners of Works : * It is observed that the question of 
extension of time for the completion of the Westminster 
improvements scheme of the London County Council, under 
the London County Council Inprovement Act of 1900, is under 
the consideration of the committee on this Bill, and it is noticed 
that the site for the reinstatement of the Westminster Electric 
Supply Corporation generating station has been specially 
mentioned. This site, which is in the Horseferry-road, near 
the end of Lauibeth Bridge, will be close to the southern end 
of the new gardens which the County Council is, under 
its Act of 1900, to lay out as a publie pleasure ground 
in extension of the Victoria Tower Garden; it will also 
be less than a quarter of a mile from the Victoria Tower 
on the side of the general drift of the southerly winds ; 
it will also be the same distance from the Tate Gallery. 
The erection of large electrical generating works in such a posi- 
tion is a matter which causes the gravest concern to the Com- 
missioners, whose attention has lately been drawn by seientifie 
experts to the serious damage which is likely to be caused by 
chemical products of the furnaces of such works to vegetation, 
to buildings, and to works of art in their vicinity. The danger 
has appeared to be so serious that the Commissioners deemed it 
sutliciently important to make representations thereon to Parlia- 
ment in paper Cd. 2,950 of last session, and upon any new 
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legislative proposals relating to electrical power and supply 
in London clauses were prepared for the purpose of reducing 
the danger as far as possible Had the Commissioners of 
Works possessed in 1900 all the information which they now 
have for forming an opinion on this subject, they would no 
doubt have taken steps for providing in the Act of 1900 for 
the rehousing of the station at a greater distance from the 
Houses of Parliament. "The stone used in the construction of 
this great national building is specially liable to chemical disinte- 
gration, and the decorations within it to similar danger. Plants 
and flowers in the new public gardens are likely to be affected 
by the excess of sulphurous compounds in the atmosphere. It 
i» true that the existing station is now in the immediate 
vicinity, but it is to be expected that the operations in the new 
works will be more extensive than hitherto, and, moreover, it 18 
impossible to say what share the existing works may have had 
in the injury which the Houses of Parliament now undoubtedly 
suffer. It is greatly to be regretted that matters have proceeded 
во far with regard to the new site ; but if it be too late now to 
adopt any other scheme of rehousing, the Board feel that it is 
their clear duty at this time to warn Parliament of the 
threatened risk, and to suggest that any measures now possible 
ought to be taken to mitigate it or to prevent it. A clause is 
suggested on the lines of one inserted in certain recent Acts 
for ensuring that precautions may, so far as possible, be taken 
for preventing damage from the works. It may be too late for 
consideration at this stage, but the Commissioners will feel 
hound to press for it either before or during the 
passage of the measure through the House of Lords, and they 
would like to suggest to the House of Commons that this 
future danger to the buildings of the Houses of Parliament and 
the British Art Gallery from the products of combustion should 
be considered and, if possible, guarded against. The Comunis- 
sioners take this line of action with the full recognition that it 
would be unusual to introduce such a provision in a Bill to 
which the owners of the works are not parties ; but the 
very special cireumstances, in their opinion, call for special 
measures.” 

The Westminster Electric Corporation strongly opposed the 
insertion of the provision, and the committee came to the con- 
clusion that it was too late at this stage of the Bill to consider 
the question, but at the same time were of opinion that the 
Commissioners of Works were justified in doing what they 
could to protect State buildings and property. 

After hearing evidence from Sir A. Kennedy on behalf of the 
Electric Corporation and the addresses of counsel, the committee 
decided to grant to the County Council the extension of time 
asked for the completion. of the Westminster improveinents, 
though they would not grant an extension of time beyond two 
years for the removal of the generating station, or accede to the 
request, of the company for recognition of a special claim for 
compensation, 


THE JOHANNESBURG POWER PLANT 


In our issue for May 10 a full statement appeared as to 
the troubles over tbe gas-engines and producer plant at 
Johannesburg, which concluded: “The most pleasing 
feature of the whole business is that the contractors for 
the gas-engines and gas producers are standing by their 
contracts, and are guaranteeing the running of the station 
for a more extended period." This is no longer the case, 
as from the latest reports it is clear that the running 
contract has been broken, and the ccntractors are no longer 
prepared to meet their obligations under the original 
contract under which the plant was supplied. The follow- 
ing extracts from a report of the Johaunesburg Tramways 
Committee bring the matter up to the date of the special 
meeting held on the 17th ult. : 


In contemplation of the arrival of Mr. Dawbarn on May 3, 
this committee obtained from Messrs. Robeson, Gilmour, and 
Behr a report on the works at the power station being carried 
out by Messrs. D. Stewart and Co., Limited, particularly 
bearing on the likelihood of the plant passing the tests required 
under the contract. Mr. Dawbarn on his arrival reported to the 
committee on the same question. A report was also submitted 
to the committee by the medical officer of health dealing with the 
question which arose with regard to the effect of gas on the health 
of employés at the generating station. Mr. Ross, representa- 
tive of Messrs. Joseph and William Beardinore, the sureties 
under the contracts, and Mr. Bell, director of Messrs. D. Stewart 
and Co., arrived in Johannesburg on May 9. At a meeting of 
the sub-conunittee on May 15, Mr. Bell, on behalf of Messrs. 
D. Stewart and Co., intimated that his company was unable, for 
lack of funds, to proceed with the work under the contracts. 
Mr. Ross then stated that he required two days’ time before he 
could be in a position to discuss with the sub-committee the 


position of affairs. As Mr. Bell had stated that it would be 
necessary for his company to cease work under the contracts on 
May 13 at 6 p.m., it was considered by the sub-committee to be 
advisable that the running of the plant should be continued 
until such time as a definite statement should be received from 
Mr. Ross, and it was arranged that Messrs. Stewart and Co. 
should not cease work until May 15 at 6 p.m. A sum of £500 
was paid to Messrs. Stewart and Co. to enable them to pay 
wages, etc., for the two days' running, without prejudice to the 
rights of the Council under the contracts. 

A meeting between the members of the sub-committee and 
Messrs. Bell and Ross took place on May 15. Mr. Bell then 
stated, on behalf of Messrs. D. Stewart and Co., that they threw 
up the running contract, and he admitted that the machinery at 
the present time is not in a position to coinply with the tests. 
He stated, further, that the firm abandoned the main contract, 
and that they were not prepared to do anything more to the 
machinery so as to make it capable of passing the tests. Mr. 
Ross, on behalf of the sureties under the contract, stated that 
the sureties were not prepared to do anything more either with 
the running contract or with the machinery, except that they 
were prepared to enter into an agreement to endeavour to 
remedy the present state of affairs at the power station on the 
condition that any expenditure incurred by them in that 
direction shall in any case go in reduction of the present 
liability of the sureties under the bond dated April 15, 1907, 
whatever such liability may be; should the Council be pre- 
pared to accept this preliminary condition, negotiations can be 
entered upon as to terms on which they are prepared to 
enter into an agreement. These intimations were confirmed 
by Mr. Bell on behalf of Messrs. D. Stewart and Co., 
and by Messrs. Steytler, Beyers, and Grimmer on behalf 
of the sureties, by letters dated May 15. At 6 p.m. on 
that date work at the generating station on the part of the 
contraetors ceased. In consequence of the intimation of 
stoppage of the works under the contracts, Messrs. Robeson 
and Behr were requested to make an inspection and detailed 
report on the condition of the whole plant, so that there may 
be put on record for the purpose of evidence the exact position 
of affairs. The Council's consulting engineers and the acting 
general manager made similar independent inspections and 
reports. A meeting of this committee was called for the after- 
noon of the 15th, to consider the position of affairs. After 
discussion this meeting was adjourned, and the cominittee met 
again the following morning. 


Having then obtained opinion of counsel on the Council's 
legal position, and full reports from the consultiug engineers 
and the acting general manager, the committee considered what 
was the best course of action for the Council to take. The 
committee had before it a letter, dated May 15, from Messrs. 
Steytler, Beyers, and Grimmer, acting on behalf of the sureties, 
and stating ‘‘that the sureties are prepared to enter into an 
agreement to endeavour to remedy the present state of atfairs at 
the power station on the condition that any expenditure incurred 
by them in that direction shall in any case go in reduction of 
the present liability of the sureties under the above bond, 
whatever such liability may be." This committee (continued the 
report) is of opinion that the offer made on behalf of the sureties 
should not be entertained by the Council, for the reason that 
there is not obtainable from the sureties any guarantee that the 
plant will be made to come up to the specifications. 


The committee had in view two main considerations when 
discussing the course of action now open to the Council: (1) 
the inconvenience which will result to the public by the closing 
down of the plant; (2) the legal position of the Council under 
the contracts. Counsel has advised that the contractors have 
committed a breach of the running contract, and that the 
Council may now give notice to the contractors of termination 
of that contract. The sureties would be advised of this notice 
to terminate. A demand would be made on the contractors for 
payment of the damages sustained by the Council, and a demand 
would also be made on the sureties for the sum in the bond 
amounting to £10,000. The running contract being terminated, 
the position under the main contract is that the Council can 
reject the plant under Clause 19 of the conditions of contract. 
Intimation of rejection and the demand on the contractors for 
the repayment of the portion of the price paid with a claim for 
damages for breach of contract would be accompanied by a 
request that the plant be removed by the contractors. The 
sureties have stated through their solicitors that they do not 
intend to do anything to put the plant in a condition so that 
it may be capable of passing the tests. The sureties would he 
asked to pay the amount in the bond—namely, £105,134. бх. 84. 
As the request to remove the plant would accompany the 
demands for payment to be made on the contractors and the 
sureties, it would not be advisable for the Council to do anything 
either hy way of working or altering the plant as from 6 p.m. 
on Wednesday, May 15. The latter part of Clause 28 of the 
running contract reads: In the event of termination by 
the Council of this contract under this clause the Council may, 
if it so wishes, also give notice of its wish that all rights to 
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recover any damages for past delay or otherwise as are waived 
by this contract shall be revived, and in such event all such 
rights shall be revived subject to the right of the contractors to 
plead any counterclaiin or defence to any such claim as they 
would have had apart from the conditions of this contract. In 
the event of no such notice being given by the Council, no such 
rights on either side shall be revived.” In the report of this 
committee to the Council on Oct. 30, 1906, it was stated that 
the Council waived : (1) its claim to a sum to be recovered 
by arbitration, which might be anything up to £10,000, less 
such part of the cost incurred thereby and so recovered from 
the other side; (2) the cost of the extra water used in the pro- 
ducer plant beyond the guarantee, which on the basis of 
10,000,000 units per annum amounts to 4,500,000, which at 
the price of 6s. per 1,000 gallons amounts to £1,350. We think 
it advisable not to revive the claims waived under the running 
contract. This course will prevent the revival of the con- 
tractors’ claims, and considerable complications and expense in 
establishing the Council's present claims will be avoided. 

With regard to arrangements in the immediate future of the 
tramway and lighting services, the acting general manager (Mr. 
David Gilmour) reports at length to the committee. In this 
report, dated May 17, he said: ‘To supply the inner area 
with all the lighting that has heretofore been in service requires 
1,500 kw., and the maximum power available from the present 
мелш sets alone is just half of this. The day load, excluding 
trams, amounts to about 400 kw. With this steam plant all in 
good order and running satisfactorily, the position is that at night 
we could arrange to regulate the distribution of this half lighting 

capacity in the most equitable way that our system of feeders 
will allow of, but undoubtedly great hardships will be felt by 
many important consumers. This, however, would only be 
until June 20, when the new steam sets will bein operation, the 
effect of which is detailed further on. We have some 275 kw. 
supplying Fordsburg and portion of the town from the old 
alternating. plant, and this part of the distribution would have 
to remain as at present. The day service would be fully 
supplied, and there is also suflicient power available to run a 
service of six cars from 7 aan. till 5 p.m. The tratlie manager 
suggests that the best route for this from the revenue point. of 
view would be Belgravia-Fordsburg, which would have a regular 
10-minute service throughout the day. The suburban area is, 
with the exception of Bertrams Station, supplied with current 
from Brakpan, amounting to 300 kw. This is 600 kw. below 
our requirements. Bertrams Station should continue to be run 
as at present, and arrangements can be made with Brakpan for 
the supply of the 600 kw. shortage that exists. To reconnect 
with that source will occupy 10 days, and cost £600, a consider- 
able portion of which amount will be recoverable in the shape of 
material available for other uses later. Regarding the two 
new 500-kw. sets now being erected, I anticipate no ditticulty 
in having one of these running on load on June 13, and 
the other a week latter. The position on June 20, assuming 
that we take a further 600 kw. from Brakpan, would then be 
that tlie suburban and inner areas would have the same lighting 
as heretofore, both day and night requirements being met, a 
full service of trams would be run from 7 a.m. till 5 p.in., and 
thereafter one third of the tramway service could be operated.” 
The committee recommended : 


(«) That the Council sanction the payment of £300 to Messrs, 
D. Stewart and Co., Limited, referred to in the above report. 

(^) That the Council agree to the claims waived by the Council 
under the running contract between the Council and Messrs. 
D. Stewart and Co. not being revived. 

(c) That the Council agree not to entertain the offer made by 
Messrs. Steytler, Beyers, and Grimmer on behalf of the sureties 
as contained in their letter, dated May 15, set out in the above 
report. 

(4) That the Council authorise this committee to intimate to 
the contractors the termination of the running contract, 
together with the Council's claim for damages, and to call on 
the sureties to pay to the Council the amount of the bond - 
namely, £10,000. 

(^) That the Council authorise this committee to reject the 
whole of the plant at the generating station in terms of the 
main contract between the Council and the contractors, and to 
demand from the contractors the amount paid on account of 
the purchase price and the damages for breach of contract. and 
to demand from the sureties the sum named in the bend for 
the due performance of this contract- - namely, £105,134. 6s. 8d. 

(J) The mayor be authorised to sign all necessary powers of 
attorney for carrying out the foregoing resolutions (d) and (o), 
and for recovering payment of the amounts therein referred to, 
as to be demanded from the contractors and sureties respec- 
tively. 

% That the Council agree to an arrangement being entered 
into with the Rand Central Electric W “orks, Limited, for a 
further supply of electricity as proposed. by the acting general 
manager, and that the mayor be authorised to sign on ‘behalf of 
he Council the necessary agreement. 


(h) That the Council authorise the venu ouf EC of £600 for 
the purpose of reconnecting premises with the Brakpan supply. 

(i) That the Council approve of the arrangement for the 
tramway and lighting services as detailed in the report. of the 
acting general manager. 

(J) That this committee be instructed to take all necessary 
steps with the view to providing power for the tramways and 
for lighting, and to report to the Council at an early date. 

There recommendations were ananimously adopted. by 
Town Council. ‘The whole matter may be the subject of 
arbitration or legal proceedings, and hence comment is not 
advisable. In view of the successful running of gas plants 
elsewhere, we trust that another attempt will be made to 
get tho Johannesburg equipment to work satisfactorily 
before money is spent on either arbitration or law. Wo 
understand that negotiations to this desirable end are in 
progress. 


LONDON COUNTY COUNCIL ELECTRIC SUPPLY 
BILL. 


The Select Committee of the House of Commons appointed 
to consider the London County Council Electric Supply Bill 
opened its sittings on Wednesday, under the chairmanship of 
Mr. D. A. Thomas, the other members of the committee being 
Mr. W. Howell Davies. Mr. Joseph Nolan, Mr. W. W. 
Rutherford, Sir Albert Spicer, Mr. А. E. Dunn, Sir P. A. 
Muntz, Mr. J. Ward, and Major Renton, 

The House of Commons, on the motion of Mr. Lloyd- 
George, President of the Board of Trade, sent an instruction to 
the committee as follows : That it be an instruction to the 
committee that if any power be conferred upon the London 
County Council to transfer or lease to any company, local 
authority, body, or person any of the powers, duties, or liabili- 
ties entrusted to it by this Bill, the conditions on which such 
power shall be exercised shall be embodied either in this or a 
subsequent Bill." 

Mr. Freeman, K.C., on behalf of the London County 
Council, said that the Dill as it was now before the committee 
was a controlling Bill, the powers which were to be taken by 
the Council being intended to be leased. The area of supply 
had been increased, and now consisted of 451 square miles, 
117 in the county of London and 334 outside. It was rather 
more extensive than last year. In Essex it included Chingford 
and Waltham Holy Cross ; in Surrey it included. Croydon, the 
Maldens, and Mitcham ; in Middlesex, Edmonton and Enfield; : 
aud in Kent it left out certain portions -the Crays and part of 
Dartford. Clause 10 of the Bill, which was known as the 
“ Kitson Clause,” gave the undertakers power to supply direct 
to the consuwer, with the consent of the authorised distributor ; 
but if this consent was unreasonably withheld, the undertaker 
could appeal to the Board of Trade. Clause 17 reserved to tle 
Council the right to give a supply in bulk to railway, tramway, 
canal, and dock companies who were outside the authorised 
area. They reserved power to acquire the necessary land 2 6 
Barking and Erith for the propose l generating stations, and to 
hand it over to the lessee for the erection. of the buildings 
thereon. The clauses in the original Bill giving power to, 
acquire the undertakings of local authorities were now struck. 
The most important chuse in the Bill was the new Clause 663, 
which contained the provisions as to the transfer of the powers 
of the Act, and it was as follows: 


1. If within one year from the passing of this Act no transfer 
or assignment of the powers of this Act with regard to tle 
execution of works and the supply of electrical energy has been 
made or such transfer or assignment has been made in respect 
only of a part or parts of the area of supply, then at the expira- 
tion of that period if no such transfer or assigmment has been 
made the powers of this Act shall cease, or if a transfer or 
assignment has been made in respect of à part or parts only of 
the area of supply, the portions of that area. not. comprised in 
such tranfer or assigninent shall cease to form part of the area 
of supply. 

2. Every such transfer or assignment shall be by deed, 
which shall contain conditions to the following effect: (% the 
undertaking established under or in pursuance of such transfer 
or assignment shall be purchasable by the Council at the 
end of a period not exceeding 50 years. from the date of 
transfer or assignment on the terms of the Council paying to 
the transferees the then value of the undertaking established 
as aforesaid, such value to be ascertained in the manner 
provided by Section 2 of the Electric Lighting Act, 1888, or on 
such other terms as may be specified in the deed and approved 
by the Board of Trade ; (b) the amount of the dividend which 
may be divided by the transferees shall be regulated. by the 
prices charged by them for electrical energy on a basis to be 
approved by the Board of Trade; (е) the maximum prices to. be 
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charged by the transferees, and the relation between prices and 
dividend shall be subject to periodical revision ; (d) facilities 
shall be secured to the Council to examine at any time the 
accounts and works of the transferees, and the deed shall con- 
tain such other provisions as may be deemed necessary for 
securing control by the Council with regard to the powers 
transferred or assigned. 

5. During the period prescribed by such transfer or assigu- 
ment allthe rights and authorities thereby purporting to be 
transferred or assigned shall by virtue of this Act and of the 
deed of transfer or assignment be vested in and be exercisable 
by the transferees in lieu of the Council, and the transferees 
shall during the same period be subject in lieu of the Council to 
all the obligations by this Act imposed upon the Council in 
respect of the powers transferred or assigned, but nothing 
herein or in any such deed shall make any of the provisions of 
Part V. (Finance) of this Act applicable to the transferees. 


One year, said counsel, might seem rather short, but in this 
the Council were in the hands of the committee, but they had 
every hope of getting a suitable transfer before that period. 
There were originally 86 petitioners against the Bill, but only 20 
were represented by counsel, of which 17 were local authorities. 

Evidence was then given by the Hon. W. Peel (chairman of 
the Parliamentary Committee of the London County Council), 
and the committee adjourned. 


The London County Council at their meeting on Tuesday 
approved the report of the Parliamentary Committee recom- 
mending certain alterations in the Council's Electric Supply Bill. 
The report is suminarised in another column. 


MUNICIPAL ELECTRICITY ACCOUNTS. 


City of Leeds. 


The revenue account for the year ended March 31 last shows a sub- 
stantial growth in the sales of current, and the tables which we present 
below indicate that the additions to the lamps and motors installed in 
consumers’ premises are also considerable. The following is a com- 
parison of the past year's work with those of the preceding year: 


1905-6. 1906-7. 
Receipts from sales for private lighting £72,983 7 3 £79,251 1 11 


Ditto street-lighting ..................... 5,554 5 8 4,556 1 6 
Ditto power ..... N ENE EE E E 17,718 11 1 24,472 8 0 
Sundries — ........ "S 1 0 1 0 
Total receipts ...... £94,256 5 0£108.259 12 5 
Working expenses БЕТИ 28,505 18 4 32,467 15 10 
65,950 4 8 75.791 16 7 
Extraordinary renewals .. ......... 3,494 6 0 14,272 2 0 
Gross profit. 62,455 18 8 61,519 14 7 
Income tax, interest, and redemp- 
ton indeed ананы 59,210 12 5 58,109 17 6 
Surplus carried to reserve fund £3,245 6 3 £3,409 17 1 
Coito Sold e oet bsec vei cte canes 9,197,259 11,368 956 
Average price per unit. 2:464. 2:284. 
Expenses per unit (including extra- 
ordinary renewals, interest, and 
sinking a/! s eo tenoris 2:584 2:214. 
Sarplus рег unit ........ eee 0:084. 0:074. 
Capital expended during the year 
(less credit аа. £10,550 14 0 £15,467 19 3 


As the surplus of £3,409 has, in accordance with a previous decision 
of the City Council, been transferred to the reserve fund, the total 
amount set aside out of the year's revenue for replacements of plant 
(other than ordinary repairs and renewals) and other contingencies is 
£17,681, which is equal to 2 08 per cent. upon the capital expenditure 
at the commencement of the year, in addition to £29,665 (5:5 per 
cent.) carried to the redemption fund. The reserve or equalising fund 
now amounts to £17,096. 8s. 4d. 

The following statement analyses the year’s receipts between light- 
ing and power: Lighting—number of 35-watt lamps installed at 
March 51, 307,933; increase during the year, 3°6 per cent. Power 
und heating—aggregate horse-power of motors installed at March 31, 
6,880 ; increase during the year (in horse-power), 25:8 per cent. 


Power and 


Lighting. heat 
eating. 
Units soldd— Private lighting ............ 5,627 089 — 
Street-lighting  ............ 870,925 — 
Power aud heating ......... — 4.870.892 
Revenue: ченли риги Ка e e ODER £83,787 3 5 £24,472 8 O 
Average price per unit 5`094. 1°914. 
Units sold per lamp installed 21:40 — 
Ditto per horse- Power . — 796 
Revenue per lamp installed ............ 5/6°22 — 
Ditto per horse- power vues — £4 


The maximum load upon the plant during tlie year was 7,470 kw. 
compared with 6,730 kw, in the preceding year. 


It has been impossible to present a statenient of the capital account, 
as certain adjustments have yet to be made arising out of the redemp- 
tion or conversion of a portion of the 5 per cent. stock issued in pay- 
ment for the undertaking. It is, however, stated that the capital 
expenditure has again been kept within moderate limits, the addition 
for the year (after crediting sales of plant, ctc.) being £15,467. 193. 34. 
For the second year in succession, therefore, the net debt upon the 
undertaking has been reduced, the capital expenditure being less than 
the amount provided for the repayment of debt. 


Metropolitan Borough of Stepney. 


The annual statenient of accounts for the year ended March 31 last 
shows the capital outlay on the undertaking to have been £265,072. 
6s. 1d., and of this amount the sum of £14,570. 19s. 1d. was spent 
during the 12 months under review. The revenue account is herewith 
given in abstract, but it may be mentioned that the net result of the 
trading shows a balance of income for the year over expenditure ot 
£15,657. 3s. 5d., and an increase in the number of units sold trom 
4,046,205 to 4,751,182. 

REVENUE ACCOUNT. 


Dr. Expenditure, £ 3 d 
Generation of electricity ............. . 13,446 3 8 
Distribution of electricity scenici iinis е 707 13 8 
Public lamps (attendance and repairs), ares 1,808 15 9 
Ditto, imcandescents...........cccssccscceccescenseessessceeteees 195 611 
Rates and taxes c———— eases 1.953 15 8 
Management expenses 2,756 6 7 
Legal e sens оар ааЕ 361 1 7 
Special charges (insurance, etc. cessent 125 11 11 

21,334 18 9 
Balance carried to net revenue account 15,657 3 5 
£36,992 2 2 

Cr. lico. 


Sale of current for private lighting—ordinary charges, 
278,859 units at 8d., 707,448 units at Id.; charge 
to consumers with minimum annual bill of £120, 
287,290 units at 6d., 1,103,984 units at 4. ; private 
consumers, for power and heating—tlat rate, 868,622 
units at 1d.; alternative charges to consumers with 
minimum annual bill of £120, 360,378 units at 4d. 
and 5s. per horse-power per month demanded ; private 
consumers in bulk for lighting, power, and heating— 


14,252 units at 5d., 156,595 units at 3d. ... .. ........ 29,247 18 8 
Council for public street-lighting— 75. 104 units at 6d., 

918,850 units t ,,... 8 5,525 5 10 

54,571 4 6 

Less irrecoverable, written of.. eeec sere eens 78 12 8 

34,492 11 10 

Public lamps (attendance and repair 2,008 2 8 

Rental of meters and apparatus on consumers’ premises 338 12 10 

Miscellaneous.................. FCC 156 14 10 

£36,992 2 2 

The trading account, when compared with last year's, shows that 

the income has increased by £3,217. 8s. 7d. and the expenditure by 

the sum of £1,546. 3s. Id. Although the expenditure has increased 


in total, yet per unit sold it has actually decreased, being 97d. per 
unit as against 1:07d. last year. We have already mentioned that the 
balance of income for tlie year over expenditure is £15,657. 55. 51., to 
which should be added the income from investments, etc., making a 
total of £15,904. 2s. 9d. Deducting from this amount the interest 
payable during the year on mortgage debt, amounting to £8,598. 
165. 8d., or £254. 2s. 3d. over that of the previous year : instalment 
of loans, amounting to £4,936. 7s. 6d., or £1,479. 14s. 1d. over that 
of the previous year; and the cost of executing temporary werk, 
amounting to £443. Os. 7d., there remains £2,125. 18s. This sum ct 
£2,125. 18s. represents the actual surplus made during the vear, and 
it is proposed to deal with it as indicated in the appropriation 
account—namely, to amount written off as follows : furniture, fixtures, 
and fittings, £218. 12s. 9d. ; consulting engineer's fees account, £1,000 ; 
stamp duties, law costs, and other expenses г loans, £61. бз. 41. ; stores 
account (£114. 14s. 10d., less amount received for serap mict.i, 
£28. 12s. Ad.). £86. 2s. 6d.; amount carried to reserve fund, £500: 
amount added to that carried forward and unappropriated last vear, 
£259. 16s. 54. The balance-sheet shows a total capital outlay to date 
of £257,273. 2s. 6d. 


LEGAL INTELLIGENCE, 


HORNSBY AND SONS v. BABCOCK AND WILCOX. 


In the Chancery Division of the High Court on Tuesday Mr. Justice 
Neville delivered judgment in the action by Messrs. Richard Hornsby 
and Sons against Messrs. Babeock and Wilcox (Electrical E agio), 
May 17), in which plaintiffs claimed specific performance of an asme- 
ment dated May 25, 1906, for the sale of their water-tube borer 
business and certain plant to the defendants. There was a denial bv 
the defendants that there was any agreement set up, with the alterna- 
tive that, if there was, it was induced by misrepresentation, and is 
way of counterclaim asked for a recission of the agreement. Plants: 
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had acquired or invented, according to them, a peculiar form of water- 
tube boiler of a vertical nature, and so constructed as to take up small 
floor space. Babcock and Wilcox had also embarked largely in the water- 
tube boiler business, and it was suggested that they contemplated 
becoming monopolists in this business and buying up that portion of 
plaintitls’ business. The document on which the plaintiffs sued, and 
Which they alleged constituted the agreement, was: “ It is required 
between plaintiffs and defendants that (1) Hornsby's will sell and 
Babcock and Wilcox will buy the complete water-tube business ot 
Hornsby's, including patents, drawings, existing agreements for 
licence, certain plant patterns and stocks and goodwill ; (2) the price 
shall be subject to adjustment of quantities and values of stocks, and 
to Hornsby's giving proof to Babcock and Wilcox of the figures 
relating to plant and tools e., £30,080." Other heads of the 
agreement were that Hornsby’s were to be allowed to execute existing 
orders, and should hand over to Babcock and Wilcox all drawings of 
their water-tube boilers and agree to assign licences, ete. Babcock 
and Wilcock agreed to take over the Hornsby water-tube boiler busi- 
ness entirely. Both parties acted on this document being signed, and 
plaintitls entirely dropped and gave up their water-tube boiler business 
and transferred every order to the defendants. It was suggested on 
the part of the defendants that there was no definite agreement come 
to, and that the agreement had been induced by certain representa- 
tions for which plaintitls were responsible, and which were not true. 
The plaintitls' first answer was that these representations were not 
made by their agents. The defendants said there were covenants of 
which they did not know, and many questions of law and construction 
arose, but the main question of tact was whether Mr. Simpson was 
the agent of the plaintiffs, and what materials the defendants had 
before them when they entered, as plaintiffs said, into the agreement. 
Mr. Justice NEVILLE, in giving judgment, said the first matter he 
had to consider—upon which a great deal of evidence had been given — 
was the question of whether niisrepresentations had been made by the 
plaintiffs or their agents ор the subject matter of the property to be 
sold. With regard to that, the question really depended upon a single 
issue of fact—wliether a certain document of May 10, 1906 (of which 
what purported to be a copy was produced), was or was not a docu- 
ment received by Mr. Rosenthal on behalf of the defendants shortly 
after that date. It was alleged, and, he thought, satisfactorily proved, 
that the original document was destroyed in circumstances under which 
a document to be destroyed had been proved by letters to have been 
utin. He might say at once that, although it was alleged that Mr. 
2. P. Simpson was the agent of the plaintitls, he saw no ground what- 
ever for that suggestion, and after hearing the evidence he was satisfied 
that, although Mr. E. P. Simpson did act, his powers were limited, 
und he thought he acted merely as negotiator. He acted 
on behalf of defendants, and not in any sense as representa- 
tive of the plaintiff company. Now, his question was whether 
or not the copy which had been produced was or was not 
the document in Mr. Rosenthal’s hands on which it was 
admitted he had made notes. It was agreed that on May 10 the 
document was sent and was received on that date, and it was said 
that it was different from the document which the plaintiffs alleged 
they had sent. In his opinion, the question of misrepresentation was 
at an end, because he thovght that the particulars given on the sheet 
annexed to the letters showed what the business was that was proposed 
to be sold by the plaintiffs and which the defendants were to buy. 
In his opinion, the agreement was a binding agreement between the 
parties, though he had no doubt it was their intention that the agree- 
ment should be put into legal form, prepared by a solicitor. and duly 
executed, Though the agreement was only in the form of heads of an 
agreement, the parties to some extent gave expression to those heads, 
and he thought the agreement was binding, though no doubt there 
were some matters leit to be tinally settled. The result of that 
was that the matter was postponed from May 25 until July. 
Defendants being in no hurry, plaintitls had put themselves in 
possession from which there was no escape. They had handed over 
orders to the defendants, and they had cancelled. their agreements 
with their agents. The result of this delay had enabled Mr. Rosenthal 
to become dissatisfied with the agreement, and the result was most 
unfortunate. The most unfortunate part of the matter was that 
Mr. Rosenthal made imputations on the honesty of the parties con- 
cerned, which he was of opinion there was not the slightest foundation 
lor. He thought Mr. E. P. Siuipson and Mr. Roberts had told a 
story which was absolutely true, and there was not the slightest 
reason to suspect them of dishonesty. The only question that 
remained, therefore, was whether the document was one that was 
binding between the parties—tliat was to say, whether it was of such 
an uncertain character as to be involved in law and in equity. At 
hist he had some little ditliculty about that point, but he had come 
te the conclusion that the contract as detined bv the document was 
one that could be carried out. The only question really was 
the price at which the varions parts of the business were to be sold. 
He thought there was no substantial difficulty except with regard to 
the price to be paid for the patents. On the whole, therefore, he 
thought that plaintiffs had succeeded, and there must be a declaration 
that the agreement of May 10 must be specifically performed, and, as 
had already been proved, the price for the home assets was £9,751. 
15s. 10d., and for the foreign assets £5,551. 7s. 6d. With regard to 
the other matters that had not been proved there must be an inquiry. 
The plaintills were therefore entitled to specitic performance, with 
inquiry as to damages and costs. The counterclaim must be disinissed 
with costs, and the costs of the inquiry reserved. 


WILLANS AND ROBINSON v. STRONG. 
The case of Willans and Robinson r. Strong was heard last week in 
he King’s Bench Division before. Mr. Justice Channell. This was an 
ction by the plaintills to recover from the defendant £1,734 for 


certain engines which plaintiffs put in the works of MeMurray's Paper 


Mills at Wandsworth, the defendant, Sir Thomas Vesev Strong, being 
the official liquidator of McMurray's Paper Mills. The defence was 
that the engines did not supply the power required. Mr. A. J. 
Walter, K.C., and Mr. Mossop were for the pluintitls, and Mr. E. 
Bevan for the defendants. 

Mr. Bevan said the defence was that the plaintiffs agreeing to 
supply the power required to run the entire paper mulls, it was в con- 
dition precedent to the recovering of the weekly sum of £80 agreed to 
be paid for this power temporarily that there should be a continuous 
supply of power, and that there had never been. Before this action 
was set down for trial another action was commenced by MeMurray s 
Paper Mills and Sir Thomas V. Strong (as liquidator) against Messrs. 
Willans and Robinson, claiming over £100.000 tor damages for breach 
of contract in regard to this very agreement to supply the mills with 
power and vas-producing plant and engines. He asked that the two 
cases should be heard together. 

Mr. Warrer said he would agree to refer both the cases to an 
engineer arbitrator. 

Mr. BEvaN said the mills were being wound up, and he was told 
the registrar had refused to allow this course. 

His LorpsHnir said in that case the first action must go on. 

Мг. Warrer said in October, 1903, the plaintitfs entered into a 
contract to supply certain engines to the paper mills, including four 
Las-engines and some gas-producing plant, and also the engines for 
generating the electric current, ete., used in the mills. About July, 
1905, some trouble arose with the gas-engines, and the plaintiffs agreed 
to put in 1 steam-power plaut. In December Sir T. V. 
Strong was appointed receiver and manager for the debenture- holder, 
and was subsequently made liquidator. For the temporary steam 
power a weekly sum of £80 was to be paid, and the defendant now 
said that it was a condition precedent to the payment of that sum that 
there should be continuous working. 

Mr. James Feneuson, an engineer in plaintiffs’ employ, was called, 
and said after the machinery was put up by раз tests were made 
which showed the engines would supply the power required. 

In the course of some discu:sion which arose between the counsel, 
Mr. Bw said that the defendant said that the arrangement with 
the plaintitls was that the power necessary for the continuous running 
of the mills should be supplied by the plaintitts, and that that was a 
condition precedent to plaintills! right to recover the £80 per week 
arranged. 

After further discussion, his Lorpsnir said that he should hold that 
the supply of steam power so as to give continuous running to the 
mill was not a condition precedent, and the defendant's. remedy 
was to claim damages for short supply. Therefore there would be 
judgment for the раи, execution to be stayed till the trial of tlhe 
action brought by the defendant and the company against Messrs, 
Willans and Robinson, it being understood that the plaintitls in that 
action would amend their claim so as to include the £1,734 in that 
claim. He gave judgment accordingly. 


COMPANIES’ MEETINGS AND REPORTS, 


BRITISH ALUMINIUM. 


The twelfth ordinary general meeting of the British Aluminium Co. 
was held at Winchester House, London, E.C., on the 4th inst., Mr. 
John D. Bonner, the chairman of the Company, presiding. 

The Снлткмах, in moving the adoption of the report (Electric 
Enginer, May 51), said the accounts disclosed a profit for last year of 
£155,025. During the current year the Company had been enjoying 
equal prosperity. A sum of £27,600 had been applied in purchasing 
and cancelling £28,800 of debenture stock, making the amount 
redeemed out of profits during the last three years £50,000, and 
leaving the amount outstanding at the end of last year £250,000, 
They had also applied £14,534 to redeeming 3,455 funding certificates, 
It was proposed to again write off £20,000 for depreciation, and after 
providing for interest and dividends, including 7 per cent. upon the 
ordinary shares, to carry forward £34 548, against £3,880 a year ayo. 
No dividend has been paid upon the Company's large holding of 
shares in the Loch Leven Water and Electric Power Co., notwith- 
standing that the Company was empowered by its Act to pay 3 per 
cent. per annum during the construction of its works. Work was 
much interrupted during the winter where the contractors, Sir John 
Jackson, Limited, had so far been unable to obtain all the labour they 
could employ. It was impossible to complete the building of the dam 
within the contract period, but Sir John Jackson was of opinion that 
the works would be sufliciently advauced by the carly part of the 
summer of next year to enable the Company to obtain a considerable 
amount of power, providing the generating plant, for which other firms 
were responsible, was ready. Much progress had been made with the 
building of the village of Kinlochleven. Altogether they had to 
provide accommodation for 1,200 employes, which indicated that the 
village they were creating would have a population of about the same 
size as a place like Dunstable. Such a great power scheme must 
necessarily occupy a considerable time before the works reached the 
producing stage. They had in consequence, with a view to increasing 
the production more rapidly, Күш a partially-developed power in 
Norway, and taken steps to developsome power at Leven, which could 
be utilised without interfering with the progress of the main scheme. 
In Norway they expected. to start manufacturing aluminium next 
month, and at Leven in September. They anticipated no difficulty in 
obtaining highly remunerative prices for the combined output of these 
and the Foyers works for some time to come. lu view of the possi- 
bilities of the future, they had acquired the concessions for a water 
power of considerable magnitude at Orsieres, in Switzerland. When 
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they did this, and when they acquired the power in Norway, they 
were not aware that the first directors of the Company had in 1895 
received certain information as to the manufacturing of aluminium 
from the Neuhausen Co. upon condition that the information was 
used only in the United Kingdom and the colonies, The Neuhausen 
Co. recently contended that the Company continued to manufacture 
in accordance with the information then supplied, and opposed their 
starting aluminium works in Norway or Switzerland, or, indeed, 
anywhere abroad. An agreement had now been arrived at. The 
Board regarded the Orsieres scheme as a thoroughly sound one, and 
anticipated that the capital cost per horse-power developed would be 
much less than at Leven. In view of the steady expansion of the 
clectro-chemical industries generally. there should be no difficulty in 
arranging for the protitable utilisation of the power when it became 
available, in spite of the restriction as to aluminium. They, there- 
fore, intended to proceed with the development as rapidly as possible, 
in accordance with the programme indicated at the meeting last 
February. 

Мг. H. WorrkNpbEN seconded the adoption of the report, which 
was agreed to. 


ITALIAN EDISON. 


The general meeting of the Company was recently held in the hall 
of the Bank of Commerce, under the presidency of Senator Colon:bo. 
There were present 157 shareholders, representing 27,762 shares. 
Engineer Esterte made some remarks as to the extension of the Com- 
pany's business and the diverse branches of industry in which it is 
associated. He explained the important work which they had carried 
out in connection with the exhibition and the increase in the tramway 
system of the city, brought about largely by the exhibition. The 
present work in hand will increase the steam capacity of the generating 
works from 19,000 h.p. at present to 40,000 h.p. by the end of 1908. 
The Company is providing a new hydro-clectrical installation on the 
Adder, with a fall of 153ft., from which 26,000 h.p. will be obtained. 
In the spring of 1908 it is intended to start three new suburban tram- 
way routes to connect up outlying distriets with the centre of Milan. 
There are 210 sub-stations now working, of a total capacity of 
25,705 kw. The energy is distributed from these through 275 miles 
of mains to 264,492 incandescent lamps, 2 830 are lamps, and 5,790 
motors, being rated at 10,962 h.p., and last, but not least, 87 miles of 
tramways worked electrically. 

The gross income from the tramways amounted to £410,000, as 
against £514,000 for the previous year. The total net profit from the 
whole undertaking amounted to £124,000. 


PULFORD BROS. 


The ninth annual meeting of the shareholders of Pulford Bros. 
was held at the oflices of Mr. Theo. S. Sheard, chartered accountant, 
Liverpool, on Thursday, the 6th inst. Mr. Egerton G. Pulford was 
elected chairman, and reported that the year's trading had again been 
most successful, aud that, owing to the expansion of the business, the 
directors had taken in the adjoining building. It was resolved that a 
dividend of 25 per cent. free of income tax be paid for the year ended 
March 31 last, and that the balance of profit be carried to reserve 
fund. Mr. Theo S. Sheard was unanimously re-elected auditor. 


SHEERNESS AND DISTRICT ELECTRIC POWER AND 


TRACTION. 


The report of the Sheerness and District Electric Power and Traction 
Co. for 1906 states that the receipts from the light railways amounted 
to £3,206, and from the electricity supply to £2,939, making, with 
£38 from suudry receipts, a total of £6,185. The expenses, including 
debenture and other interest, amounted to £6,683, leaving a loss on 
the year's working of £498. Adding this loss to the dehit balance of 
£178 from last account, Шеге is a debit of £676 to be carried forward. 
The capital expenditure at the end of the year amounted to £64,800. 
Owing to the reduction of employment at the dockyard, very little 
money was circulated in Sheerness during the past year. This was 
markedly felt in the tratlie receipts on the light railways, and, not- 
withstanding every ellort to reduce the expenses to a minimum, the 
result had been disappointing. The falling otl in receipts towards the 
close of the year was so pronounced that it became necessary entirely 
to rearrange and reduce the services, and a universal ld. fare was 
instituted with a view to encouraging traffic. The changes effected 
have so far been justified by results. The curtailing of the ligit 
railway service naturally affected the output from the power station, 
which, however, shows but a slight decrease. Excluding the traction 
demand there has been an increase of £107 in the amount received 
Irom sale of current, and the installations connected to the mains at 
Dec. 51, 1906, represent the equivalent of 9,017 8-c.p. lamps as com- 
jane with 7,120 8-«.p. lamps at the end of 1905. Arrangements 
waving been made with leading manufacturers in Queenborough to use 
electricity in place of steam power, the directors decided to extend the 
mains into this district and to make the necessary additions to the 
power-house. These extensions were commenced carly in the present 
vear, and it is expected to have them in operation by the end of next 
month. It is believed that in due time these developments will be 
the means of carning а fair return on the capital invested. 


LISBON ELECTRIC TRAMWAYS. 


The report of the Lisbon Electric Tramways for 1906 states that the 
result of the Conipany's operations for the past year, after deducting 
interest and amortisation due on the debentures of Companhia Carris 
de Ferro de Lisboa, and after the payment of £25,000 for interest on 


debentures and the payment of London office expenses aud directors’ 
remuneration, shows a net profit of £96,117, which, added to the 
balance of £16,096 brought forward, gives a balance of £112,215. 
From this amount £35,000 has been placed to depreciation, bringing 
this account to £110,000, and £5,000 haus been added to the credit. of 
exchange reserve account, making the total of this account £15,000. 
After providing for the above, an available balance of £72,215 remains, 
out of which the usual preference dividend, amounting to £25,555, 
has been paid, and the direetors now recommend a dividend of 5 per 
cent. for the year on the ordinary share capital, leaving £16,971 to be 
earried forward. During the year 100,000 ordinary shares of £1 each 
were offered to the shareholders, of which 94,188 were subscribed for. 
The premium on the same amounted to £19,012, which has been 
placed to the reserve fund. The directors are gratified to be able to 
state that the operations of the Company during the past year again 
show an advance on the previous year's figures. Го order to adequately 
cope with the increase of traffic and extensions of the system, a capital 
expenditure of £47,000 had to be made for the completion of new 
lines, additions to power plant, and for increased rolling-stock. The 
Santa Justa elevator, on which the Company had an option, has heen 
leased on favourable terms for the remainder of its concession. This 
elevator forms a connecting link between the lower and upper town, 
and increases the travelling facilities of the public. Count Henry de 
Burnay joined the Board in June, 1906. Mr. William Bremer 
Rommel was elected director and appointed managing director on 
Oct. 5, 1906. 


ELECTRIC TRAMWAYS OF MONTEVIDEO. 


The report of the directors of the United Electric Tramways of 
Montevideo for the year ended March 31 last states that the trathe 
receipts totalled 364,892dol., an increase of 14,959dol, but the 
expenses were 27,750dol. higher, so that the net receipts were reduced 
by 12,791dol. to 80,828dol. The decrease in the net receipts was due 
to the abnormally heavy expenditure, owing to the interference with 
the track during the whole year caused by the work of electrification, 
and also to a large increase in the cost of fodder. When the eleetrifi- 
cation of the systems is completed these difficulties will disappear, and 
large increases in the receipts are anticipated. The amount received 
trom La Sociedad Comercial de Montevideo in respect of dividend and 
interest was £22,596. The account shows a credit balance for the 
year of £17,222, аз against £15,155 for the previous year. To this 
must be added a balance of £1,401 brought forward at March 31, 
1906, making a total of £18,623. The expenses in connection with 
the increase of capital—£751—have been written off, and the directors 
recommend the payment of a dividend on the ordinary shares of 2 per 
cent., requiring £4,750, and leaving to be carried forward £690. 


MADRAS ELECTRIC SUPPLY. 


The report of the directors of the Madras Electric Supply Corpora- 
tion for the year ended Dec. 31 last states that the site for the 
generating station referred to in the prospectus has been acquired. 
The erection of the buildings is progressing and the contractors have 
made a satisfactory commencement of the work of laying the mains. 
In consequence of pressure in the demands for current, temporary 
plant has been purchased and forwarded to Madras, where it is 
expected to be erected and set to work in the course of the present 
month. The directors have ordered a number of electric fans, which 
it is proposed to hire out or to sell at moderate prices. From the 
number of inquiries which have been received the directors have every 
confidence in the future success of the Corporation. 


NEW COMPANIES REGISTERED. 


“Z” Electric Lamp Syndicate, Limited.—Heristered June 5 
by Bird and Bird, Gray’s-inn, W.C. Capital, £56,000 in £1 shares 
(56,000 “А and 20.000 '* B"). Objects: to adopt an agreement 
with A. Schmitz, Н. Petitidier, and A. К. Norbert, and to carry on 
the business of manufacturers and vendors of and dealers in incan- 
descent lamps and component parts thereof. makers of and dealers in 
electrical apparatus, fittings and plant, dealers in scientific apparatus 
and materials, ete. No initial public issue. Registered office: 
20, St. Helen’s-place, Е.С. 


Liens Registered. 


Mawdsleys, Limited (Electrical Engineers, Dursley).— 
£5,000 44 per cent. debentures, created and dated May 27, 
1907, charged on the company's property, present and future, 
including uncalled capital, have been registered. No trustees, 


Electrical Power Storage Co., Limited.—Issue on May 28 of 
£500 5 per cent. debentures, part of series created Feb. 14, 1907 to 
secure £30,000 charged on the company's undertaking and property, 
including uncalled capital. No trustees, Total amount previously 
issued of same series, £7,900. 


James Keith and Blackman Co., Limited (Ventilating Engi- 
neers, London, Leeds, Birmingham, and elsewhere).— Issue on 
May 51 of £1,000 45 per cent. debentures, part of series created 
Aug. 9, 1901, to secure £30,000 charged on the company's under- 
taking and property, present and future, including uncalled capital. 
Trustees: W. K. Macdonald, Arbroath, Forfarshire, aud T. 6. 
Anderson, Park House, Wimbledon, Surrey. Total amount previously 
outstanding of same series, £28,725. A memorandum of satista tion 
in full of debentures, dated Oct. 29, 1901, und Nov. 3, 1902, Secure 
£1,100, has also been tiled. 


PERSONAL. 


The Longton Town Council have agreed to increase the salary of 
Mr. C. Cuthbertson, electrician, from £150 to £160 per annum. 

Mr. C. N. Northcote is away on the Continent, but he will be per- 
sunally available for business again on and after Monday, June 24. 

The Canterbury Town Council have increased the salary of the 
electrical engineer, Mr. C. A. Blascheck, from £300 to £325. per 
айт, 

Messrs. J. Boulting and Sons have opened a branch establishment 
of their business at 51, Bishopsgate-street Within, E.C., and have 
appointed Mr. William Goad as their agent. 

Mr. L. L. Horrell, engineer-in-charge at Walsall Corporation elec- 
tricity works, has been appointed electrical engineer to the Edendale 
Estates Co.. Limited, Hatherley, South Africa. 

Messrs. W. F. Dennis and Co.. of 49, Queen Victoria-strect, 
London, E.C , have been appointed sole agents in the United Kingdom 
and the Colonies for“ Kryptol " for producing electric heat. 

Mr. Alex. Р. [ури is leaving the position of chief assistant 
engineer at the Dewsbury Corporation electricity works to take up a 
position with Messrs. Joshua Buckton and Co., engineers, Leeds. 

Messrs. Mawdsley's, Limited, Zone Works, Dursley, Glos., notify 
us that they have appointed Messrs. Pooley and Austin, 25, Victoria- 
street, 8. W., sole London agents for the sale of their well-known patent 
** Zone " dynamos and motors, Other agencies are now being arranged, 
and will be announced in due course. 

Mr. F. Н. Humphrey, assistant engineer at the Colchester Corpora- 
tion electricity works, was last week the recipient of a handsome 
pon in the form of a travelling bag, presented to him by the 
rough electrical engineer (Mr. A. R. Sillar) on behalf of the staff at 
the elcetricity works. Mr. Humphrey leaves Colchester to take charge 
of an electric lighting installation at Manchester. 

On Friday evening last a smoking concert and social gathering was 
held at St. Stephen's Restaurant, Baldwin-street in conuection with 
the departure of Mr. J. H. Bolam, of the Bristol Corporation electricity 
department, who has been appointed to the position of borough electrical 
engineer at Weymouth. In the unavoidable absence of Mr. Н. Faraday 
Proctor (who is out of England), Mr. Herbert Couzens (deputy city 
electrical engineer) presided over a erowded attendance, and during the 
course of the evening a handsome stop-watch (subscribed for by the 
stat and employés) was presented to Mr. Bolam as a slight token of 
the high esteem iu which he was held by the department. Mr. Couzens, 
in making the presentation on behalf of the stat und employés, referred 
in eulogistie terms to the respect and esteem in which Mr. Bolam was 
held by everyone, and, whilst regretting his departure from Bristol, 
wished him every success in his new appointment. 


APPOINTMENTS VACANT. 


Junior Lecture Assistant, Northampton Polytechnic Institute, 
Clerkenwell. See advertisement. 

Switchboard Attendant. Wages, 32s. to 558. Apply to Box 5B, 
othce of this paper. See advertisement. 

Man wanted to manage conduit department in tube works. 
No. 10 8, office of this paper. бее advertisement. 

Draughtsman for single and three phase power transformers, 
Applications to Ferranti Limited, Hollinwood. See advertisement in 
last issue. 

Pupil wanted by borough electrical engineer at seaport town. 
Small premium. Apply Box N E, office of this paper. See advertise- 
ment in last issue. 

Electrical Engineer, Londonderry District Lunatic Asylum. 
Salary, £72 per annum, with allowances, consisting of rations, clothing, 
fucl, licht and room, valued at £33. 48. per annum, such valuation 
being for pensionable purposes only. Applications, in candidates’ own 
handwriting, on forms supplied by Mr. S. Haire, clerk of asylum, 
Londonderry, with copies of testimonials, will be received up to June 21. 


Apply, 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Sheffield. — Thie Corporation invite tenders for the annual supply of 
electric cables. Specification, £2. Tenders by June 24. 

Long Eaton.—The Urban District Council invite tenders for an 
engine and dynamo (500 kw.) and water-tube boiler. Tenders by 
June 28. 

Stepney.—The borough Council invite tenders for the supply of 
meters, demand indicators, and arc lamp carbons, Tenders by July 1. 
See advertisement. 

Wednesbury.—Tenders are invited for two gas engines and 
1 for the Corporation Electricity Department. Deposit, £2. 

enders by June 20. 

Swindon. —The Corporation Electricity Department invite tenders 
for the supply of ticket punches. Particulars from the Tramways 
Manager. ‘Tenders by June 17. 

London, E.C.—The Central Club Society invite tenders for an 
electric light installation. Particulars from the Secretary, Clerkenwell- 
road, E.C. Tenders by June 24. 

Hackney.—The Corporation invite tenders for electric light 
installation at the new library in Mare-strect. Particulars from the 


Town Clerk. Tenders by June 28. 
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Melbourne --The Corporation invite tenders for arc lamp carbons, 
Particulars from Mellwraith, MeEacharn, and Co., Dilliter-square- 
buildings, London, E.C. Tenders by June 20. 


Wimbledon. ---The Corporation Electricity Committee invite tenders 
for tlame are lamps and are lamp columns. Particulars from the 
Borough Electrical Engineer. Tenders by June 17. 


Luton. —The Town Council invite tenders for the whole of the work 
iu connection with the extension of the electricity station buildings. 
Tenders to Mr. E. A. Mander, town clerk, by 12 noon on June 24. 


Eastbourne. —T'he Corporation invite tenders for a water-tube 
boiler and piping for the electricity generating station, Specification, 
£l. Particulars from the Borough Electrical Engineer. Tenders by 
June 29. 

Portsmouth.—The Education Committee invite tenders for the 
electrical equipment of the new technical institute. Tenders to Mr. 
Н. E. Curtis, secretary, by July 2. Full particulars in advertisement 
columns. 

Brisbane. — The Postmaster-General invites tenders for the supply 
and delivery at Brisbane of four sections of a common battery switch- 
board and 650 subscribers’ telephones to specification No. 145. 
Tenders hy Sept. 2. 

Alford (Lincs.).—Tenders are invited for lighting the town of 
Alford with gas or other light from Aug. 14, 1907, to May 14, 1908, 
for the Urban District Council. Tenders to Mr. J. E. H. Sergeant, 
clerk, Alford, by Juue 25. 

Knaresborough.—4A water carnival is to be held їп August, and 
the committee invite tenders for the searchlight and telephones in 
connection therewith, Particulars may be obtained from Mr. C. 
Hebblethwaite, Knaresborough. 

Burslem. — The Electricity Committee have instructed the electrical 
engineer to obtain tenders for the erection of a shed for storing cable, 
and to prepare a plan and estimate of cost of extending the electricity 
main into aud along Ні Лапе, 

Keighley.—The Baths Committee invite tenders for the supply and 
delivery of a 74-b. hop. motor. Specitications and forms of tender may 
be obtained on application to Mr. Wm. Bagshaw, town clerk. Tenders 
to the Town Clerk by June 15. 

Newport.—Tlie Electricity and Tramways Committee invite tenders 
for low-tension switehboard, two motor alternators, one battery, exten- 
sion to switchboard gallery, cooling tower, and battery reversible 
booster. "Tenders by July 1. See advertisement. 

Norwich.—Tenders are invited for lighting the streets, roads, and 
publie places within the area of the Corporation for three years. or 
upwards, at the option of the Corporation, from July 1. Particulars 
from Mr. Arnold Н. Miller, town clerk, Guildhall, Norwich. Tenders 
hy June 29. 

Manchester. — Tlie Corporation Electricity Department invite 
tenders for the annual supply of D.C. motors, motor starters, meters, 
fuse boxes, etc. Particulars from Mr. F. KE. Hughes, secretary, 
Tenders to the Chairman of Electricity Committee, Town Hall, 
Manchester, by June 18. 

Tasmania.—The Deputy Postmaster-General invites tenders for 
the supply of telephone subscriber service meters, racks, and cable 
for use in his department in Tasmania. Particulars may be obtained 
at the General Post Ottiees, Hobart, Sydney, Melbourne, Brisbane, 
Adelaide, and Perth, where tender forms may also be obtained. Tenders 
by July 29. 

New South Wales.—The Postmaster-General at Sydney invites 
tenders for the supply and delivery at the departmental stores, Sydney, 
of telegraph, telephone, and electric light material. Specifications, 
general conditions, and tender forms may be obtained at the Gencral 
Post Otfices, Sydney, Melbourne, Brisbane, Adelaide, Hobart, and 
Perth. Tenders by Aug. 14. 


Aberaman (near Aberdare). —Tlie Powell- Duffryn Steam Coal Co, 
invite tenders for the supply of electrical fittings, ete. Forms of 
tender and all particulars can be obtained on application to the Stores 
Manager, Aberaman Olfices, near Aberd-re, Tenders, addressed. to 
the Directors of the Powell-Datlryn Steam Coal Co., 101, Leadenhall- 
street, London, E.C., by 10 a.m. on June 17. 


Antwerp.— The Municipal Authorities invite tenders for electric 
cables for the intercalary docks at Antwerp. Deposit, £200. The 
specifications may be obtained from the Hotel de Ville at Antwerp. 
Copies may be inspected bv British traders at the Commercial Intelli- 
gence Branch of the Board of Trade, 75, Basinghall-strect. E.C. 
Tenders to M. le Bourgmestre de la Ville, at the Hotel de Ville, by 
June 17. 

Western Australia.— T Postmaster-General at Perth invites 
tenders for the supply of two ringing dynamometers for central 
exchange. Tenders must be accompanied by a deposit or receipt for 
deposit, lodged with the Deputy Postmaster-General in a state other 
than Western Australia, of 5 per cent. on the amount thereof up to 
£1,000, and 24 per cent. on any further amount in excess of £1 C00. 
Tenaers by Aug. 6. 

South Shields.—The Tramways Committee invite tenders for the 
supply of oils, spare parts for the overhead equipment, iron and other 
general stores for period ending March 31, 1908. Specification and 
forms of tender from Mr. John Wilson, tramway manager, the Car- 
sheds, Dean-road, South Shields. Samples of the stores required can be 
inspected. Tenders to the Town Clerk, Court-buildings, South 
Shields, by 10 a.m. on June 22. | 

Western Australia.—The Postmaster-General at Perth invites 
tenders for a desiccating apparatus with motor-driven air-pump for 
telephone cable work. Tenders must be acconipatiied by a deposit or 
receipt for deposit. lodged with the Deputy Postmaster-General in a 
state other than Western Australia, of 5 per cent. on the aniount 
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thereof up to £1,000 and 24 per cent. on any further amount in excess 
of £1,000. Tenders by Aug. 6. 

Portsmouth.—The Corporation invite tenders for the supply, 
delivery, and erection of one 1,000 kw. turbo-alternator, with con- 
densing plant and accessories. Specification and form of tender can 
be obtained at the Town Hall, Portsmouth, on payment of £5. 3s., 
which will be returned on receipt of a bona fide tender. The specitica- 
tion may also be inspected (but not obtained) at the offices of the con- 
sulting engineers, И Kincaid, Waller. Manville, and Dawson, 
29, Great George-street, Westminster, S.W. Tenders to Mr. Alexander 
Hellard, town clerk, by June 24. 

Calcutta. —Tenders are invited for lighting by gas, oil, electricity, 
or other illuminant of the streets, thoroughfares, and public resorts of 
the city of Calcutta, as vested in the Corporation of Calcutta. The 
city comprises approximately an area of 20 square miles, containing 
about 170 miles of main thoroughfares and 130 miles of smaller streets 
and lanes, besides several squares, markets, latrines, slaughter-houses, 
and other public resorts, the whole being lighted at present by 9,225 
gas lamps of 24 c.p., 84 higher power lamps equivalent to 2,074 lamps 
of 24 c.p., and 2,400 oil lamps. The new contract is timed to con- 
mence on May 1, 1911, and the successful tenderer or tenderers will be 
required to have all arrangements completed and ready to begin and 
continue the lighting with effect from that date. Tenders should be 
for 10, 15, or 20 years. It is left to tenderers to propose their own 
plans for carrying out the project, the end in view being to con- 
siderably improve the present lighting of the city, and, to this end, it 
is suggested that representatives should be deputed to personally 
inspect the area to be lighted and the system now in force, in order 
that they may be in a position to judge for themselves as to the best 
means to be adopted for attaining the desired object. Mr. P. N. 
Mookerjee, secretary to the Corporation. Tenders to the Vice-Chair- 
тап by Jan. 2, 1908. 

Adelaide.—Tenders are invited by the Postmaster-General for the 
supply of 12 annunciators, in wood cases, resistance of coils 1,000 
ohms ; 12 indicators, tubular, in strips of five each, resistance of coils 
600 ohms; 2,000 cells, Leclanché, No. 2 size, complete; 50 bells, 
magneto extension; 50 bells, magneto extension, 1,000 ohms; 50 
bells, trembling, with дїп. gongs, 10 ohms resistance, with substantial 
platinum contacts ; 40z. carbon, granular ; 60 condensers, 4 micro- 
farad ; 60 condensers, 1 microfarad ; 60 condensers, 2 microfarads ; 
4 condensers, 73 microfarads, with eight sub-divisions (2, 1, 0:5, 0°25, 
strap, 2, 1, 0:5, 0:5); 24 cords, 4-conductor, with plugs; 24 cords, 
5-conductor, with plugs ; 24 cords, 6-conductor, without plugs ; 1,000 
cords, receiver ; 2 lugs and cords, single conductor ; 40 cut-outs 
and plugs; 500 fuses for telephone sets; 6 galvanometers, differential; 
12 keys, with switch. for closed-circuit working ; 6 keys for open- 
circuit working ; 24 keys, combined listening and ringing ; 120 keys, 
order wire, in strips of 5—i.e., 24 strips of 5 in each strip; 48 keys, 
order wire, single ; 12 milliammeters, portable, for continuous currents, 
moving-coil psttern, reading O to 150 milliamperes (particulars to be 
submitted with tenders): 48 mouthpieces, composition, for micro- 
transmitters (combination transmitters); 48 earpieces, ebonite, for 
telephone receivers ; 48 earpieces, ebonite, for telephone receivers ; 
100 receivers (bell) telephone; 50 registers, mechanical, for telephone 
services ; 4 resistance boxes, plug pattern ; 12 sounders, local, to have 
а resistance of 20 ohms, aluminium lever; 60 switches, telephone, 
extension and bell combined ; 24 switches, two-lever, two-way ; 120 
switches, single-lever, two way; 3 switchboards for 100 metallic circuit 
lines; 5 switchboards for 25 metallic circuit lines; 3 switchboards for 
15 metallic circuit lines; 4 switchboards for 10 metallic circuit lines ; 
20 switehboards for five metallic circuit lines; 12 switchboards for 
three metallic circuit lines ; 2 boards, lightning arrester, each for 
100 metallic circuits; 1 board, lightning arrester, for 100 metallic 
circuits; 2 boards, lightning arrester, each for 25 metallic circuits; 24 
telephones, condenser, complete ; 200 telephones, table sets ; 500 tele- 
ponen magneto, wall sets; 18 telephone sets, complete, for switch- 

oard attendants; 6 telephones, portable ; 24 transformers for 
duplexing telephone lines; 15 miles wire, copper, No. 18, insulated 
with vuleanised indiarubber ; 20 miles, wire, copper, No. 20, insu- 
lated with vuleanised indiarubber (halt the wire to be red and half to 
be black); 5 miles wire, copper, No. 22 S. W. G. tinned, insulated with 
one lap of pure indiarubber, double cotton covered and paratlined (the 
wire to be made np in the following colours—one mile each green, red, 
blue, white, and yellow); 10 tons wire, copper, hard drawn (100lb. to 
the mile); 20 tons wire, phosphor-bronze (701b. to the mile); 5 tons 
wire, galvanised iron (400lb. to the mile); 15 tons wire, galvanised 
iron (20011. to the mile); 5 tons wire, galvanised iron tie (601b. to the 
mile; 10,000 insulators, porcelain, No. 5; 20,000 insulators, porcelain, 
No. 6; 3,000 insulators, porcelain. No. 8; 6,000 insulators, porcelain, 
shackle ; 10, 000 tapes, copper, for 1001). wire and No. 5 insulators (to be 
packed in bundles of 100 each); 20,000 tapes, copper, for 100lb. wire 
and No. 6 insulators (to be packed in bundles of 100 each); 25,000 
tapes, copper, for 70lb. wire and No. 6 insulators (to be packed in 
bundles of 100 each); 10,000 binders, copper for 100lb. wire and 
No. 5 insulators (to be packed in bundles of 100 each); 20,000 
binders, copper, for 100lb. wire and No. 6 insulators (to be packed in 
bundles of 100 each); 25,000 binders, copper, for 70lb. wire and 
No. 6 insulators (to be packed in bundles of 100 each). Particulars 
may be obtained from the Agent-General for South Australia, 
28, Bishopsgate-street Without, London, E.C. Tenders by July 31. 


RESULTS OF TENDERS. 


Morley.—The Town Council have accepted the tender of Messra. 
Bedford and Co. for the supply of engine coal for the ensuing six 
months. 

Aston. —The Electricity Committee have recommended the accept- 
ance of a tender of the Callender's Cable and Construction Co. for 
the supply of high and low tension cables for the Erdington lighting 
scheme for tlie sum of £11,774. 65. 


Derby.—The Electricity Committee have accepted the tender of 
Messrs. Johnson and Phillips for the supply of Paterson's vulcanised 
bitumen cables. 


Birkenhead.—The tender of Messrs. Tetlow Bros., Hollinwood, 
for repairs to No. 3 boiler at the Bentinck-street generating station 
has been accepted by the Corporation. 

Krugersdorp.— Messrs. Bruce Peebles and Co. have received an 
order for six generators. being the electrical power plant for the new 
Krugerdorp municipal lighting scheme. 

Eccles (Lanes.). —The tender of R. Burton, of Eccles, has been 
accepted for cutting cable trenches and laying cables at any point 
within the borough, as required, by the Electricity Committee. 


Queensland.—The Postmaster-General has accepted the tender of 
the Brisbane Electrical Co., Brisbane, for the supply of 1.268 pairs of 
fuse and carbon protectors, item 50, stores schedule No. 22, at a total 
cost of £174. 7s. 

Viotoria.— The Postmaster-General has accepted the tender of the 
British Insulated and Helsby Cables, Melbourne, for the supply and 
delivery, at Melbourne, of 30 tons of hard-drawn copper wire, 10010. 
per mile, for the sum of £3,796. 10s. 

Cheltenham.—The tender of Messrs. Webb Bros. fur the supply 
of Norchard coal to the electricity department at 12s. 14d. per ton has 
been accepted. The tender of Mr. R. Kemp for carrying out altera- 
tions to the Manchester-street sub-station for £380 has also been 
accepted. 


Derby. The Derby Council have accepted, on the recommendation 
of the Sanitary Committee, the tender of Messrs. Meldrum Bros, 
Timperley, Manchester, for the application of the Meldrum patent 
ош of steam jet forced draught to the existing destructor cells at 
their depót, with a view to improving the working and capacity of the 
installation. 

South Africa.—An order for а 28-h.p. motor for working а 
Worthington pump on the l'erreira Deep Mine has been placed with 
the makers' South African agents, Messrs. S. Sykes and Co. Orders 
for 1,000 10-ampere апа 250 25-ampere meters for the Johannesburg 
Mnnicipality have been placed with the makers by the agents, Messrs. 
Hubert Davies and Spain and Messrs. C. б. George and Co., 
Johannesburg. The new Durban Harbour electrical plant, consisting 
of 750-kw. turbo-alternators, etc., includes a turbine set from Messrs. 
Willans and Robinson, Rugby ; motor-generators supplied by Messrs. 
Bruce Peebles and Co., Edinburgh ; switchboards by the Electric 
Construction Co., London; and transformers by Messrs. (+. Hanchett 
Barrott and Co., Manchester. 


Hammersmith.—The Electricity and Lighting Committee have 
received the following tenders for the supply of cables : 


Land and Sea Cable Works . . 21.949 3 0 
Union: Cable Сб ep dens oco а Ole оа s 1,973 1 7 
Lahmeyer Electric Со. 2: 8 2.122 9 3 
Rumney and Rumne˖ yy е... 2214 5 6 
Western Electric Co. i ане 2,254 18 11 
Johnson and Phillipßs terret nente eo thoro 2,333 4 2 
British Insulated and Helsby Cables . 2340 10 0 
WT Glover and. Co; isset b Un EPI E EDAD UR Rd 2,559 010 
Siemens Bros. and CoU ln): . 2.361 18 2 
W. Т. Henley's Telegraph |............... e eee 2,560 3 4 
Callenders ee нака аа 2,298 5 0 
St. Helen's Cable and Rubber Co. ........................... 2.525 0 0 


* Reconimended for acceptance. 
foreign-made cables. 

St. Panoras.—Thc Borough Council have received the following 
tenders for the supply of arc lamp carbons for 12 months: 


The first four quotations were for 


Сере and. e 8 £757 16 1 
H. Tuchman (вссер ted), naar e edat 771 15 0 
Johnson and Phillips e e rrr epa cee 868 10 0 
G. A. Pestalozzi and Оо. 1ſinnn» . 875 9 10 
Sloan Electrical o . . 886 8 7 
ВОИ его аана . mm 8 916 9 9 
Crompton and Cos. ааа уннан даны UTOR UN 975 19 6 
Electrica or MT 1,016 11 5 
ll; "em 1,026 0 O0 
General Electric Co. (Apostle) ................................. 1,038 16 6 

Ditto (NUDIS) а d Er vaa Td 1,378 6 3 
International Electric Coo D̃ꝛꝛ eene 1,038 17 0 
Hi Ge Mayer nn ie m rade cbe р ek Ya Red na 1,041 1 9 
Brush Electrical Со. ............ ccce . 1,089 15 0 
Siemens Bros. and Co UUUꝑ¹“ “) 1,180 5 6 
Sr, y ctn Se v. 1,231 4 0 
Compagnie Francaise ...........ccccccesesvsnescescscecsscsccoeess 1,506 13 10 


BUSINESS NOTES. 


TRACTION. 


Kew.—The frontagers have decided to oppose the system of over. 
head traction which the London United Tramways Co. propose to lay 
along Kew-road. 

Regenerative Control for Tramways.—We have received from 
Messrs. Raworth's Traction Patents а copy of а small pamphlet 
describing in simple language the benefits of regenerative control. 

Holborn. —The Town Council are calling the attention of the Local 
Government Board to the unsatisfactory state of the law with regard 
to smoke emanations from motor omnibuses, and are asking them 
to take action in the matter. 

Southwark,—The General Purposes Committee of the Southwark 
Borough Council are recommending the Council to draw the attention 
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of the London County Council to the insufficient number of tramcars 
in the Borough, and to ask theni to take steps in the matter. 


Madras.—The traffic receipts of the Madras electric tramways for 
the fortnight ended May 31 amounted to Rs.17,096, an increase of 
27'8 per cent. compared with tho corresponding Jenn of the pre- 
ceding year. The gross receipts from Jan. 1, 1907, were Rs. 172, 566, 
compared with Rs.143,746 for 1906. 

Stepney.—The Borough Council are calling the attention of the 
London County Council to the arrangement of the 4d. stages on the 
tramway routes in North London, the fares charged for such stages, 
they contend, being entirely out of proportion to those of the 1d. and 
2d. stages. They are asking that а rearrangement of the 4d. stages 
und fares may be etlected. 

Tramways and Light Railways Association. — The Opeial 
Cireilr for June gives further correspondence in regard to the pro- 
posed clause to be inserted into Tramways Bills by the Postmaster- 
General ; allusions to other matters concerning tlie association and to 
light railways, etc., and a translation of that portion of Herr Busse's 
report to the Milan Internationa] Tramway Congress of 1906 which 
deals with rail corrugations, 

Viotoria.—The tratlic returns of the Melbourne Tramway and 
Oninibus Co. for the month of March, 1907, show that the receipts 
were £48,097, an increase over March, 1906, of £3,239. The number 
of passengers carried was 5,654,324, an increase over March, 1906, of 
685,524. The number of miles run was 858,579, an increase over 
March, 1906, of 53,482. During the three months ended March 31 
there were 16,308,996 passengers carried, the earnings were £139,435, 
and the trum miles run 2,569,675. 


Belfast.— At the monthly meeting of the Tramways and Electrical 
Committee a deputation from the Donegall-road suburb was heard in 
connection with the movement for an extension of the tramway system 
in that locality. The committee promised to give the matter every 
consideration. Subsequently the manager, Mr. Nance, was instructed 
to furnish a general report on the extensions which were before the 
Corporation at the time of the purchase and not included in the Act. 
There are agitations on for extensions in three suburbs of the city. 


West Ham.—At this week's meeting of the West Ham Corporation 
a resolution was to be moved in favour of working the tramways on 
the double-shift basis, for the purpose of finding work for the 
Morin e Lue The tramways manager has been authorised to negotiate 
with Leyton for a new agreement relating to a through service for the 
next ensuing six montbs, on the basis of Leyton working the Bakers' 
Arms route and West Ham transferring its proportion of such route 
to the Bow Bridge and Green Man route, Leyton to be entitled to run 
& Bow Bridge to Clapton service. 


New South Wales.—Some delay has been caused in connection 
with the commencement of the Bellevue Hill tramway, the contractor 
whose tender was at first accepted having declined to proceed with the 
work. The next lowest tender has, however, been accepted, the price 
being £39,000, which is about £3,000 more than that of the first 
accepted tender. The department is endeavouring to obtain possession 
of the properties through which the line runs earlier than the legal 
provisions will allow. Some houses will have to be removed, and it 
will be necessary for a viaduct to be built across Barcom Glen. The 
contract, it is anticipated, will take about 18 montlis to complete. The 
contractors are Messrs. Barry and Cowdery. 


Light Railways.—Of the total number of applications made 
during last month to the Light Railway Commissioners for light 
railway orders, one is for a scheme for an electric railway, and in 
another applieation steam or electricity is to be the motive power. 
The Liandudro and District Electric Tramway Construction Co. are 
promoting the former scheme, which is known as the Llandudno 
and Colwyn Bay Extension, No. 2, which has a mileage of one mile. 
The engineers for the scheme are Messrs. Harper Bros. and Co. The 
other scheme, in which either steam or electricity may be employed, is 
for a light railway, 12) miles in length from Barton to Immingham, 
in Liucolnshire. Mr. F. H. Shipton is engineer to this scheme. 


Wallasey.—The district engineer and surveyor has reported upon 
the cost of the proposed new tramway routes along Poulton-road, 
Breck-road, Wallasey Village, and Grove-road. His estimates are as 
follows : Poulton-road and Breck-road to near to St. Luke’s Church, 
for roadmaking and widening tramway (including electrical equip- 
ment), £5,000 and £21,054—total, £26,034; Breck-road from near 
St. Luke's Church to School-lane, £9,800 and £12,861 respectively— 
total, £22,661; Wallasey Village, from School-lane to Sandy-lane, 
£24,000 and £7,576 respectively—total, £51,576 ; Wallasey Village 
and Grove-road, from Sandy.lane to Warren-drive, £4 500 and 
£11,958 respectively—total, £16,458 ; grund total, covering both 
roadmaking and widening and laying of tramways, etc., for all four 
routes, £96,729. The Tramways Committee have resolved to recom- 
mend to the Council to seek powers to proceed with the first two 
g»ctions, 

London Street Accidents. —Heplying to a question put to him in 
the House of Commons on Monday, the Home Secretary (Mr. Glad- 
stone) said that the total number of street accidents to persons and 
propery in the Metropolitan Police district known to the police to 

ave been caused by horse-drawn vehicles during the six months 
ended April 30 last was 9,951, of which 903 were due to omnibuses, 
346 to tramcars, and the remaining 8,702 to other vehicles. Seventy- 
one of these were fatal accidents, three of which were due to omnibuses 
and four to tramcars, and there were, in addition. 2,892 cases of 
personal injury, 211 of which were caused by omnibuses and 77 by 
tramcars. In this connection it may be recalled that a few days ago 
Mr. Gladstone stated that the number of accidents caused by motor- 
cars, motor-vycles, and motor-omnibuses during the six months was 
4,451. Of these, persenal injury resulted in 1,175 cases and fatal 
injury in 41 cases. 
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Yorkshire (West Riding) Trams.—A circular has been issucd 
to the holders of debentures and shares in the Yorkshire (West Riding) 
Electric Tramways Co., stating that, in view of the completion of the 
Normanton, Castleford, and Pontefract section of the line, and for 
the purpose of paying the balance due to the contractors, the company 
require to raise for a time a sum of about £30,000. The Board antici- 
pates being able to arrange this at the rate of 6 per cent. per annum, 
they or some of them proposing to lend a part of it. If any of the 
share or debenture-stock holders would like to participate in the 
transaction, a communication to that ettect should be addressed to 
the secretary as soon as possible. The Board anticipates that the net 
profits for the year 1907 will be not less than £25,000, of which 
£12,375 is required for debenture interest. The Board considers that 
the above plan is more to the advantage of the company than an 
increase of the present long-term debenture stock. 


Kirkoaldy.—The tramway accounts for the past yerr shows that tho 
gross profits on the year's working amount to £4,619. 4s. Sd., as 
compared with £2,455, 11s. 8d. last year. The charges against this 
year's revenue in respect of interest and sinking fund amount to 
£5,203. 11s. 4d.—less £400 contributed by the rates (£4,803. 
11s. 4d.)—as compared with £3,963. 17s. 2d. for the previous year, в 
difference of £839. 14s. 2d., chiefly accounted for by the increase in 
the sinking fund due to the recent decision of the Secretary for 
Scotland. Notwithstanding this additional charge, the deficit on the 
year's working is only £580. 17s. 6d., as compared with £1,924. 
12s. 9d. for the previous year, while tho sinking tund deficit has now 
been reduced from £1,233. 5s. 114. to £633. 5з. lld. The total 
number of passengers carried over the system during the year amounts 
to 4,369,835 as against 3,626,652 for the previous year. The receipts 
total £13,327. 188. 2d., as against £11,120. 138. 2d. for the previous 
year. 


Motor-Bus Nuisances.—The Commissioner of Police has written 
to the metropolitan borough councils informing them that the following 
circular-letter has been addressed to the various omnibus companies on 
the subject of the dropping of oil and grease from motor omnibuses : 
“Ian directed by the Commissioner of Police of the Metropolis to 
acquaint you that complaints are still being made, especially by the 
various borough councils, of the nuisance caused by oil and grease 
being dropped from motor omnibuses. Observation shows that in 
many cases no provision has been made by proprietors to prevent this, 
also that in many cases where trays have been fixed they have become 
defective, and that in other cases, again, oil is allowed to accumulate 
to such an extent that it splashes over. Iam, therefore, to inform 
you that one month after this date the regulations on this subject will 
be strictly enforced, and any vehicle found to be defective in this 
respect will be considered to be unfit for public use, and dealt with 
accordingly." 

La Rochelle (Franoe).—The British vice-consul at La Rochelle 
report that it is proposed toudopt electric traction on the departmental 
tramways of the Vendée, the overhead. trolley system having been 
chosen. The generating station will be situated at the mouth of a 
coal mine, the inferior coal from which will be utilised to produce the 
gas necessary to drive the powerful gasolene motors which are to be 
supplied by a British firm. He understands that about 5,500 h.p. 
will be developed with the aid of about seven of these powerful gas- 
engines. The yas employed will be of the Mond type, being poor 
gas produced by the combustion of coal (as distinguished from that 
produced by distillation). It is intended also to supply power to thie 
neighbouring town of Niort. No public tenders will be advertised, 
the enterprise being in the hands of a syndicate. Electric traction 
will also, he says, be very probably adopted for the light railway 
which it is intended to construct along the coast of this department 
(Charente Inférieure). The line of this railway has been surveyed and 
marked out, but the actual work has not yet been commenced. 


West Bromwioh.—At a meeting of the West Bromwich Town 
Council held last week the General Purposes Committee presented а 
lengthy report on the financial position of the tramway undertaking. 
They stated that they were of opinion that in the negotiations wit 
the tramway company serious omissions had been made, and they (the 
committec) regretted that they left this important business too much 
in the hands of the sub-committee and tlie officials. The Mayor, in 
moving the adoption of the report, said the negotiations began some- 
thing like nine years ago. Early in the history of the question it was 
represented to the committee that, after they had paid interest and 
sinkiug fund out of the rent received from the tramway company, they 
should have a balance of something like £1,479 a year. The anticipa- 
tions so far as regarded the £1,479 per aunum had not been realised. 
The ditference in the actual surplus and that anticipated was £1,514, 
The question had been raised whetner the cost of the issue of stock 
amounting to £14,000 odd should be added to the amount upon which 
the tramway company had to pay interest, or whether the Corporation 
should pay the interest. 


West Bromwich.—The annual report of the West Bromwich 
tramway undertaking records that the total amount raised for loans 
during the year for tramway purposes was £152,397, of which £12,297 
has now been actually redeemed by the application of moneys in the 
sinking funds. In addition there is still à sum of £6,879 in this 
fund ready to be similarly applied when the opportunity arises. There 
has thus been provided out of revenue for the redemption of debt 
£19,176, the amount of debt still outstanding being £133,221. The 
full amount of rents chargeable to the Tramways Lessee Co., amount. 
ing to £8,606, have been received, less income tax amounting to £430 
which has been deducted by the lessees. The net profit on the rental 
of the tramways for the year is £242, to which must be added 
the surplus of £43, being the ditlerence between the amount 
charged to the companies for repairs to. track and the actual cost 
of the work to the Corporation. The total profit available for the 
reduction of the deficit at present existing on the tramways account 
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is £285, which, together with £600, the contribution from last year's 
borough rate for the same purpose, reduces the deficiency now on the 
revenue account to the sum of £1,402. 


Barrhead-Thornliebank. —The Renfrew County Council have now 
formulated their petition to the Scottish Secretary against the pro- 
posed extension of the Paisley Distriet Tramway Co.'s system from 
Barrhead to Thornliebank. In the petition the Council submit that 
there is no public necessity for the proposed tramways, and they 
object to powers being conferred on the company to construct tram- 
ways on the roads within their district. They state that the district 
through which the tramways would run between Barrhead and 
Thornliebank is purely agricultural, and that there is practically no 
population along the route, and they also urge that the scheme is a 
speculative one, and has not been promoted in response to, or to meet, 
public requirements. The petitioners strongly object to the company 
obtaining power to lay the lines partly on the roads and partly on 
the land abutting thereon, as they hold that the running of tramways 
across footpaths would be a source of great danger and inconvenience 
to pedestrian and other tratie. They further object to the proposal 
of the company to erect a generating station, repairing shops, ete., 
adjoining Darnley Hospital, as, in their opinion, such erections would 
be highly detrimental to the hospital and the patients therein. 

Lowestoft.—The Tramways Committee reported at a recent meet- 
ing of the Town Council that from the beginning of the financial year 
on Oct. 1 last to May 18 the tramways receipts were £765. 15s. 8d. more 
than during the corresponding es of the previous year. The chairman 
of the committee moved the adoption of the report, and, in regard to 
the traffic receipts, drew attention to the fact that the figures repre- 
sented the gross increase. The net increase, after paying for extra 
cars and necessary repairs to the track, would be about £250. They 
were approaching the time when they practically made all their 
money. He found that during the month of August they 
took in 2d. fares in 1905, £347; in 1904, £338; in 1905, £332; 
and in 1906, £319. 15s. 10d. Those amounts were taken entirely by 
2d. fares. This year there would be no 2d. fares, but 1d. all the way. 
Therefore, with the same number of passengers travelling this year, 
there would be a deficiency of £91. 10s. 9d. It was, however, the 
intention of the committee to run more cars than last year. Last year 
they ran 14 cars ; this year they would run 16 or 17. The chairman 

also said that more money would in future have to be spent on the 
track than hitherto. The 1d. fares had been an undoubted success, 
but it was possible that the ratepayers, at the end of the financial 
year, would be required to furnish a considerable amount. 

Croydon. —The accounts of the Croydon tramways for the 10 months 
(ended March 31) during which they have been under direct Corpora- 
tion management came before the Borough Council on Monday 
evening. The increase in receipts was reported to be £4,749, 178. 51. 
and 1,207,157 in the number of passengers carried. On a total 
revenue of £62,065. 19s. 8d. the working expenses were £41,772. 
Os. 7d. After allowing tor bank interest received and sums paid away 
in interest on capital, to sinking fund, and for income tax, there was a 
net available balance of £9,053. 7s. 2d., equal to 3°35 per cent. on the 
capital expenditure. The Tramways Committee recommended that 
this should be placed to a reserve and renewals fund. Over £2.000 
was paid away in rates, and the committee were customers of the 
electricity department for current to the extent of £12,596. 118. 8d. 
The population of the borough was carried 87 times over. Alderman 
Trumble, who moved the report, said that had the undertaking 
continued in the hands of the British Electric Traction Co. the net 
balance in favour of the Council on the 10 months’ working would 
have been £2,159 instead of over £9,000. However, it was only fair 
to say that had they accepted the British Electric Traction Co.'s offer 
for a renewed lease, under which they were promised 7 per cent. on 
capital expenditure and 25 per cent. of the profits, the Council would 
have received £3,699 net on tlie 10 months' working. 

Burnley. —Tlie sixth annual report of Mr. Henry Mozley, tramways 
manager, for the year ended March 51, 1907, states that there has 
been no capital expenditure during the year, but a reduction has been 
made. Тһе balance-shect shows gross income of £62,803. 10s. 2d., 
against £57,992. Os. 2d. in 1905-6, and the expenses are scheduled 
under the following heads: traffic expenses, £14,250. 10s. 9d.; general 
expenses, £4,833. 8s. 5d.; general repairs and maintenance, £6,970. 
118. 5d.; power expenses, £15,236. 158. 5d., leaving a balance for net 
revenue account of £21,512. 5s. 10d. From this are sinking fund 
charges and rents, leaving £8,766. 10s. 4d. for the renewals and 
depreciation fund. The passengers carried on the trams numbered 
11,967,498, and 1,205,830 car miles were run. The traffic receipts per 
car mile 12:48. and expenditure 8:21d. ; 2,525,135 electrical units 
were used, or 2°03 per car mile. With regard to future extensions, 
Mr. Mozley makes the following statement: ‘f You” (the committee) 
‘have already resolved to apply for power to extend the tramways to 
Harle Syke and to use motor omnibuses, also to schedule certain 
property for widening, and to apply for an increase of the legal 
maximum speed, As the Bill has not yet been presented, I suggest 
the whole position should be reconsidered, particularly with regard to 
the extension of the tramways. I am quite sure the last word has not 
been said in regard to tramway facilities for Fulledge, Brunshaw, and 
Stoncyholme, and it would be a gain to obtain the powers simul- 
tancously with Harle Syke. The financial position attained by the 
department should cause you less hesitation in extending the 
undoubted blessings of cheap and casy means of access to the outer 
portions of the borough and widening the area available for residential 
property.” 

London Railway Fares.— According to the Arening Standard, an 
agreement has been reached to raise the fares on all the underground 
electric railways of London, including the tubes, from the first of next 
month. This decision is the outcome of a conference held on Wedues— 
day between the representatives of the Metropolitan, the District, the 
Central London, and the other tube railways. All the other com- 


THE ELECTRICAL ENGINEER, JUNE 14, 190% 


panies, our contemporary states, were ready for the change six months 
ago, but the directors of the Central London line were not then pre- 
pared for a course which would necessitate the abolition of the uniform 
fare, which they were the first to introduce into London. At the 
conference which has just concluded, however, Sir Henry Oakley, the 
chairman of the Board, definitely threw in his lot on behalf of his 
company with the other lines. The twopenny fare for any distance 
is, therefore, to be abolished on the Central London, which will also 
in consequence lose its title of the ‘‘ Twopenny Tube.” The new tarit? 
has not yet been definitely arranged, but the maximum fare will be 
increased to 51. This amount will probably be charged from the 
Bank and the Post Office to all stations beyond Lancaster Gate. The 
twopenny long-distance journey on the Metropolitan Railway is also 
to be very much curtailed. A passenger at present can travel all the 
way from Aldgate to Hammersmith for 2d. After July 1, 5d. will be 
charged, and 2d. will carry the passenger only to Edgware-road or 
Praed-street from the City. The chief feature of the decision, in fact, 
is to make as many as possible of the twopenny fares on all the rail- 
ways Id., which represents a 50 per cent. increase. Owing to the 
recent increases udi were made, the changes on the District“ will 
be fewer than on the Metropolitan or the Central London, but Sir 
George Gibb intimated that further alterations would take place as 
the result of the conference. The tube fares will not be increased to 
any extent, but the arrangements between the companies will necessi- 
tate their revision. 

Haddingtonshire.—The County Council have submitted to the 
National Electric Construction Co. the following conditions with 
regard to the extension of the electric tramways from Levenhall to 
Tranent: (1) that the County Council will give their consent to the 
company laying a single line, with passing places to be constructed 
at the north side of the road, from Levenhall to Tranent ; (2) that the 
County Council will have the option of purchasing the portion of the 
tramways built within their jurisdiction upon tlie expiry of 35 years 
from the date of opening the line for traffic, and at the expiry of 
every seven years thereafter, as a going concern, but on condition 
that all the authorities interested in the line agree to purchase at the 
same time ; (3) that Ше sum of £150 is to be paid by the company 
to the County Council to enable the Council to widen the road and 
fill up the ditch, but that the County Council will only require to do 
so in so far as they may deem it necessary or expedient; (4) that a 
sum of £10 per annum is to be paid by the company to the County 
Council in respect of the stone depóts which will probably require to 
be removed in the event of the road being widened ; (5) that the 
company shall at their own expense alter or remake the contour of 
the road when required by the Council, to the satisfaction of the 
Council or District Committee ; (6) that the portion of the road ou 
which the tramway is to be laid, if not causewayed, should be laid 
with tar niacadam and maintained by the tramway company in 
future, and that the tramway company should also make and main- 
tain the road between the tramway rails and the footpath, and in the 
event of the County Council laying the road with material other than 
done as at present, the company shall be bound if required by the 
Couneil to relay the part of the road to be maintained by them with 
similar material when it requires to be relaid or reconstructed ; (7) 
that all reasonable charges and expenses incurred or to be incurred by 
the clerk or surveyor in connection with the arrangements to consider 
the company's proposals and to adjust terms, or in connection with 
the superintendence of the work, shall be paid by the company. 


Bournemouth. —Tlie tratlic manager of the Bournemouth Corpora- 
tion tramways (Mr. C. Barber) in his report for the year ended 
Mareh 31, 1907, states that the total income for the 12 months 
has amounted to £86,053. 178. 8d. (11°70d. per car mile), including 
£1,873. 11s. 6d. bank interest, while the working expenses incurred 
have amounted to £53,597. 16s. 5d. (728d. per car mile), or, with the 
cost of the poll of the town in reference to the question of the cars 
running on Sundays, £53,711. 16s. Ad. (7:504. per car mile), leaving 
a gross balance of £352,542 (4:40d. per car mile), which is £2,084. 
15s. 5d. in excess of last year's gross balance, and represents а sum of 
£622 in excess of the expenditure each week. From the gross balance 
of £32,342. 1s. 4d. there is to be deducted an amount for the rent of 
the Poole system and to meet the capital charges of the Bournemouth 
system, which reach a total of £31.510. 15s. 94. (4:254. per car mile); 
deducting this sum, leaves a net balance of £1,031. 7s. 7d. as the 
result of the year's working. The trathe receipts give the figure of 
11:57d. per car mile, the total income giving a figure of 1177041. per 
саг nile. These compare with the figures of 11°74d. and 11:93d. per 
car mile respectively for last year. The working expenses per car niile, 
excluding the cost of power, total 5°30d. per car mile, compared with 
5:234. per car mile last year, an increase of O7d. per car mile, mainly 
accounted for by an increase of 006d. per ear mile in payment of com- 
pensation, and 0`044. per car mile in payment of rates and taxes. The 
trallic expenses, notwithstandiug the increased rate of wages, are 
5°074., compared with 3:06d. of last year; the general expenses, 
0:84d., compared with 0°76d. of last year, accounted for by the 
increase in compensation and rates and taxes ; the general repairs and 
maintenance, 1°39d., compared with 1:41d. of last year; showing a 
reduction of O'12d. per car mile. The working expenses, including 
the cost of power, total 7:28d., compared with 7:07d. per ear mile last 
year, an increase of 21d. per car mile, accounted for by the purchased 
energy for the full year's running of the Poole and Christchurch lines 
and the Lower Parkstone extension. The working expenses represent 
65:65 per cent. of the reecipts. The car miles run have been 
1 765,089, an increase of 270,837, and the number of passengers 
carried has been 15,505,610, an increase of 885,683 over last year. 


Gloucostor.— Thie annual report of the general manager of the 
tramways (Mr. Leonard Johnson) on the working of the svstem for 
the 12 months ending March 31 shows the total expenditure to have 
been £11,054, aud the gross profit £3,978, which, after deducting 
capital charges, leaves a deliviency of £4,480. The gross protit last 
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year (1905.6) was £2,958, so that on the actual working of the {гаш- 
ways there is an improvement of £1,020, representing au increase of 
34 per cent. This is quite apart from the question of capital charges, 
over which the committee have very little control. These capital 
charges are greater this year than last by a sum of £1,9€2, which is 
due to the fact that this year tlie committee started to repay the 
greater part of the capital, and also to the fact that du ing part of the 
year they had to pay an increased 1 per cent. on a sum of approxi- 
mately £120,000, owing to the rise of the Bank rate. The gross 
profit earned on capital equals nearly 23 per cent., but the capital 
charges to be paid equal about 54 per cent., so that the deficiency is, 
roughly, 3 per cent. on the capital expended. The (тае returns 
show that during the year the cars ran 43,599 miles less than last 
year, and that the total traflie revenue (which amounted to £14,191) 
was £476 less. The takings per car mile, however, show an iniprove- 
ment from 6˙24d. last year to 6°55d. this, an increase of about 4d. 
The decrease in total receipts is, of course, entirely due to the decreased 
mileage. Had the cars run this ditlerence of mileage—namely, 43,599 
miles the cost of doing so would have been at the very lowest estimate 
£594, or £118 more than were lost in receipts. The total revenue, 
including advertising on cars, watering streets, ete., works out to 
6:58d. last vear. During the last eight months of the vear it was 
found possible to run practically the same service with one car less 
than last vear, and this has increased the average car miles per day 
per car from 85 to 94 miles. The total operating expenses amounted 
to £11,054, which showed a decrease of £1,454. This works out at 
5°10d. per car mile, compared with 6°32d. last year. The traffic 
expenses were £5,472, general expenses £1,401, general repairs and 
maintenance £1,527, power expenses (cost of current 14. per Board 
of Trade unit) £2,654. The 12 months’ trial of the 1d. minimum 
fare ended on April 30, 1907. During this period, Mr. Johuston says, 
they carried 742,335 passengers less, and took £417 less in receipts. 


Potteries Tramways.—Colonel Druitt has presented a report to 
the Board of Trade on an inspection of the tramways made by him 
regarding the complaints as to the noise and nuisance caused by the 
Potteries Electric Traction Co.'s cars on the various routes. The local 
authorities asked the Board to make the company remedy the matter 
if possible, It was pointed out that the noise was so bad that people 
were driven away from living on the tramway routes, and the property 
there was depreciated in value. Colonel Druitt went over several 
niiles of route in the various towns, aud thought tlie cars did make an 
excessive amount of noise. It appeared to be caused by many of the 
bolts and nuts connecting parts of the cars together being loose, to 
some of the cars not having gear cases, the gearing making an irritat- 
ing noise when running dry, and to many of the joints of the rails 
being sunk, во that every wheel jumped from one rail to another at 
those joints. Flats on the wheels would also cause extra noise if cars 
were run with such defects. With regard to the dropping of oil he 
saw little to complain of at the time of his visit. If the gear cases 
were kept in order there should be no nuisance caused by that, and 
the noise of the gearing would be diminished. The company were 
taking steps to remedy the defects in the permanent way, and they 
informed him that the directors had already sanctioned the sum of 
£10,081 for relaying certain parts of the track as double liue in 
Fenton and Hanley. They had under consideration proposals for 
relaying a double track in Burslem and Stoke at a further cost of 
£10,336. They also proposed to relay lengths of line in Stoke and 
Newcastle as double line at a cost of £9,656, but the local authorities 
refused permission for doubling, so that the track would have to be 
repaired as best it could while the traflic was still being maintained. 
The Burslem Tramways Sub Committee have reported to the Town 
Council that they had discussed with Mr. Kitchener, a director 
of the tramway company, and Mr. Thom, the general manager, 
the proposal to double the line of rails in Waterloo-road, and 
other matters, With reference to the doubling of the track in 
Waterloo-road, the directors are prepared to undertake to double the 
line from the Wedgwood Theatre to the (Queen's Hotel, Cobridge, 
this year, and to extend the same from Cobridge to Vale-place, 
Hanley, next year. The Council have agreed to the proposals of the 
tramway company. 

Manchester. —The Manchester Tramways Committee, at a meeting 
on Tuesday, adopted their annual report (up to March 31), prepared 
by the general manager, Mr. J. M. M'Elroy. At the same date in 
1906 the lines open for traffic aggregated 151 milcs of single track. 
During the year just ended additions and extensions to the length of 
10 miles have been opened for traffic. On Jan. 22 tlie through- 
running arrangements with the Oldham tramways commenced, under 
which the Oldham Corporation exercises running powers over the 
Manchester tramways and the Manchester Corporation. exercises 
running powers over the Oldhan. tramways. A similar arrangement 
has been entered into with the Ashton-under-Lyne Corporation for 
the through route between Piccadilly (Manchester) and Market-place 
(Ashton-under-Lyne’. The aggregate length of single track open for 
trattic at March 31, 1907 including the lines over which the Corpora- 
tion are exercising running powers) was 169 mies 811 yards. The 
revenue account shows that in 1905.6 the revenue was £663,707. 
Last year it increased to £719.673. The working expenses for the 
two years successively were £433,561 and £454,695. The balance of 
gross profit was accordingly in 1905-6 £230,146; last year it was 
£264 980. Adding to this latter sum the bank interest, there remained 
an available balance of £266 891. Charges met out of this included 
interest on mortgage debt, £50,141 ; redemption of debt, £39,594 ; 
rent of tramways, £24,039. The balance remaining has been appro- 
priated thus: reserve, renewals, aud depreciation account, £87,827 ; 
contribution in aid of the rates, £55,000 ; and street improvements 
round the infirmary, interest, ete.. £4,211. The total borrowing 
powers of the undertaking are £1,875,014. The amount of the powers 
exercised is £1,558,068, leaving £316,346 unexhausted. The gross 
capital expenditure so far has been $1,720,814, [t is computed that 


the population served by the tramways numbers 800,000. The car 
miles run last year were 15, 525.459, and 143,264,501 passengers were 
carried, Of this last. total a proportion of 69°24 paid a penny fare, 
11°86 paid 14d., and 7:11 paid 2d. The proportion as to the whole 
who paid 4d. on the routes where that fare is in operation was 6:85. 
The number of units of electrical energy used was 25,072.791. The 
sinking fund now stands at £144,197, the amount applied in reduc- 
tion of debt so far is £141,310, and the amount of renewals and depre- 
ciation fund is £320,020. 


LIGHTING AND GENERAL 


Belfast.—An electrically-lighted theatre is about to be built in 
Station-street, Belfast. 

Grimsby.—The Corporation Finance Committee have agreed to a 
loan of £1,500 for extensions to the municipal electricity mains. 

Change of Address.—The British Aluminium Co, have removed 
their registered office to 109, Queen Victoria-street, London, E.C. 

Johannesburg. —l'reparations have been made to provide electrical 
pumps at the mines of the Rand Collieries, and the necessary stations 
are beiug cut. 

Tonbridge.—At the monthly meeting of the Urban District 
Council the Electricity Committee reported that the total connections 
to date were 8,577. 

Northallerton. —The Urban District Council have, after careful 
consideration, rejected the gas company's tender for street-lighting in 
favour of the electric company. 

Chesterfield. — The Town Council have decided to make application 
to the Local Government Board for sanction to borrow £5,000 tor 
working capital in respect to prospective extensions, 

Manchester.—The City Council have resolved to make application 
to the Local Government Board. for sanction to the borrowing 
ot £112,850 for additional plant at the electricity station. 

Electric Supply Football League.—A meeting will be held at 
the offices of the St. James's Electric Light Co., Carnaby-street, 
street, Regent-street, W., on Tuesday, June 18, at 6.45 p.m. 

Notice of Intended Dividend.—The Jawan Cart states that 
the last day for receiving proofs in the estate of T. E. Williams, elec- 
trical engineer, 328, Coventry-road, D.rmingham, is June 24. 

Walton-le-Dale.—A Local Government. Board inquiry is to be held 
on June 20 into the application of the Urban District Council for 
sanction to borrow £17,000 for their electricity undertaking. 

Aston.—The Council have decided to make application to tho 
Local Government Board for sanction to a loan of £14,519 in order 
to enable them to lay down the necessary plant for a supply to 
Erdington. 

Pontypridd. —Witli regard to the loan of £7,298 which the Urban 
District Council are seeking, this amount is for new feeders and 
distributors, are lighting for the new tramway route, and provision is 
also made for some extensions at the generating station. 

Longton. -- Тһе procecdings of the Corporation Electricity Com- 
mittee showed that the number of electricity units generated for the 
five weeks ending May 23 was 13.332. against 8,295 for the correspond- 
ing period of last year, being an increase of 60 per cent. 

Western Telegraph Co.— Thie directors have declared an interim 
dividend, payable on June 24, of 5s. per share, or at tlie rate of 6 per 
cent. per annum, free of income tax, for tle quarter ended March 51. 
The transfer books will be closed trom June 17 to 22, inclusive. 

Bantry.—Thle clectric lighting scheme for this town is being pro- 
ceeded with, and Messrs. Coughalan and Co., Cork, have received 
permission from the District Council, subject to the approval of the 
County Council, to enter upon the streets for the purpose of installing 
the electric light in the houses. 

Hampstead.—Thic Council have decided to join in the request of 
the Stepney Borough Council to the London County Council to con- 
vene a conference of borough councils possessing electricity undertakings 
to consider a scheme for the mutual exchange of supplies. between the 
ditlerent councils and the London County Council. 

Dewsbury.—The Corporation Gas, Electricity, and Water Com- 
mittee have again considered the question of being represented or 
otherwise at the annual convention of the Incorporated Municipal 
Electrical Association at Shetlield from June 24 to 29, and resolved 
that the chairman of the committee and the borough electrical engi- 
neer attend. 

Rossett. -Workmen belonging to the Great Western Railway Co, 
are renewing the telegraph wires and poles along the railway. The 
cost of the work is said to amount te £500 per mile. The National 
Telephone Co. are arranging for a telephone exchange at Rossett post 
office. Most of the leading residents ale having special wires con- 
nected with their residences. 

Morley.—The output from the electricity works for the month o 
April was 13.245 units, as compared with 10,064 units the same month 
of last vear, being an increase of 3.181 units. The quantity sold to 
consumers by meter was 9 073 units, against 6,917 units the same 
month of last year, showing an increase of 2,156 units. There were 
29 motors now connected, with an aggregate of 914 h.p. 

Birkenhead.— From the minutes of the Electricity Committee 
read at the last meeting it appeared that of the profits for the year 
ended March 31 last, amounting to £3.151. 13s. 5d., it had been 
resolved that £1,000 be placed to the eredit of the general district 
rate—this being the first contribution made by the undertaking to the 
relief of the rates—and that the remainder be added to the renewal 
fund. 

Southampton. —The Electricity Committee recommend, on a report 
frotu tlie borough electrical engineer, that application be made t9 the 
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Local Government Board for sanction to borrow £35,000 for mains and 
services. The committee do not recommend the purchase by the 
Council of the Southern Electric Free Wiring Co.’s interests in the 
free wire undertaking, and suggest that the agreement between 
the Corporation and the company be terminated six months hence. 


Bury.—The loan of £22,500 which the Bury Corporation are 
seeking is for the following purposes: offices and showrooms, £3,000 ; 
extensions of plant, £9,750; extensions of mains, £7,600 ; services 
and meters, £1,500; contingencies, £650. From a report of thie 
clectrical engineer to his committee it appeared that during May 
applications had been received for a supply of current equivalent to 
155 8-c. p. lamps. In 1906, 15,196 units were generated, and in 1907, 
25,907—an increase of 8,711 units. 

Lowestoft.—At the last meeting of the Council the assistant engi- 
neer reported that since the last meeting 15 new customers had been 
connected to the mains, representiug 2,162 8-с.р. lamps. There are 
now connected to the mains 758 consumers, representing 38,283 8-c.p. 
lamps. The adoption of the report was moved, with an additional 
resolution that the committee illuminate the entrance to the south 
pier by electricity at a cost of £20, for use on special occasions during 
the season. The report was adopted. 

Stepney.—The borough electrical engineer having reported to the 
Electricity Committee that it is necessary to lay, consequent upon the 
receipt of applications to be supplied with current, additional mains 
in the vicinity of Burdett-road and Copperfield-road, as well as in the 
vicinity of Cable-street and Broad-street, the committee have given 
instructions for the necessary mains to be laid. The cost of these 
mains will be defrayed out of the amount of £10,500 sanctioned by 
the Council in January last for maius extensions. 


AspulL—At the monthly meeting of the District Council letters 
were read relating to the agreement made with the Lancashire 
Electrie Power Co. for the transfer to the company of the Council's 
electric lighting order. A letter from the Lancashire Electric Power 
Co. was read, acknowledging receipt of the Council's sealed agreement, 
and stating that steps would now be taken to get the sanction of the 
Board of Trade to the transfer, and that they intended to faithfully 
carry out all their obligations in connection with the order. 


Hants.—The Main Roads Committee have reported to the County 
Council that application has been received from the National Tele- 
plione Co. for permission to erect poles on tlio main road from Basing- 
stoke to Alton, and on the main road at Swanwick. With regard to 
the former route, the road was narrow, and it would be necessary to 
place some of the poles on private property, but there appeared to be 
no objection to the erection of the remainder of the poles on the usual 
conditions, and а recommendation was submitted accordingly. 


Darlington.—The electrical engineer has reported the receipt of a 
request from the Cleveland and Durham County Electric Power Co. to 
be allowed permission to supply electric power to the wiremills at 
Albert Hill, and it was decided to reply that the Darlington Corpora- 
tion was already supplying power at a reasonable rate, and that as 
they were now in a position to supply any works in the town they 
could not accede to the request. A protit of £1.409 on the department 
was reported for the year, and was transferred to the reserve account. 


Houghton-le-Spring.—At the usual monthly meeting of the 
Guardians а letter was read from the Local Government Board 
asking why the Guardians proposed to change from gas lighting to 
electric lighting throughout tlie workhouse, Board- rooin, and oftices, 
and what was the cost of gas. The Clerk said they understood that 
the electric light would only cost about at the rate of 2s. 9d. or 3s. per 
1.000 cubic feet of gas for equivalent lights. The question was 
referred back to the committee for reconsideration with a view to 
gaining more particulars. 

Kirkcaldy.—At the monthly meeting of the Town Council the 
annual accounts for the electric lighting was submitted. The account 
showed that the gross profit carried to net revenue account is 
£3,559. 178. 9d., as against £3,627. 178. 2d. last year, while the 
charges against this year s revenne in respect of interest and sinking 
fund amount to £3,603. 14s. 8d., as compared with £3,034. 9s. 84. 
for the previous year—a difference of £569. 5s., chiefly accounted for 
hy the increase in. the rate for borrowing. The deficit on last year's 
working is, therefore, only £39. 18s. 4d. 

La Rochelle (france).—The British consul reports the new 
electric generating stations for the Vendée departmental tramways 
will comprise a number of very powerful gasoline motors of British 
manufacture. A scheme for the distribution of electric light aud 
power in the town of La Roclielle is likely to mature before lung, and 
in this case there шау be an opening for small electric motors suitable 
for use in workshops of varivus trades. Several steam trawlers belong- 
ing to this port have been ttted with small combined dynamo and 
motor of British manufacture for lighting the ship. 


Batley.—At the last meeting of the Town Council Alderman J. 
Blackburn was able to show a profit of £430 on the electricity works, 
and said that sum had been placed to the reserve. The accumulators 
needed overhauling, and tliat would absorb the whole of the credit 
balance. He was glad that tbe works were now a paying concern, 
and very great credit was due to Mr. Jones, the electrician. Alderman 
J. W. Turner added that the profit had not been made by charging 
high prices for electrical current. He had recently examined a list of 
200 towns, and found that only 24 charged a less average rate than 
Batley. 

Oulton Broad. At a meeting of the Street- Lighting Sub-Committee 
of the Urban District Council the clerk submitted correspondence from 
the Oulton Broad Electricity Co. with reference to draft agreement for 
street-ligliting, and after discussion it was decided to recommend that 
a six months’ notice, expiring on Dec. 31 iu any year, be agreed to, 
also that the penalty be fixed at ls. per lamp per night. It was con- 
sidered that, owing to the notices received with reference to electric 


lighting provisional orders, the agreement should not be proceeded 
with further for the present, and that the matter of the lighting of 
Commodore-road be also postponed. 

Trade Notice. —Mr. F. T. Hanks, of 1, Higham-place, Newcastle- 
on-Tyne, has been appointed by Messrs. Evershed and Vignoles, of 
Acton-lane Works, Chiswick, London, W., their agent for Newcastle 
and district. Mr. Hanks has been for many years connected with 
Messrs. J. H. Holmes and Co., and has an extensive connection in 
the neighbourhood.  Messrs. Evershed and Vignoles request that all 
inquiries and orders from the Мох сазе on Tyne district for their 
manufactures, which include meggers and bridge meggers, moving-coil 
and other switchboard instruments, Murday recording ammeters and 
voltmeters, etc., should be sent to Mr. Hanks. 


London.—During the period between Saturday afternoon and 
Monday morning the time signal which gives the correct Greenwich 
tinie every hour from the Royal Observatory to J. W. Benson's 
Ludgate-hill establishment, and by which the standard clocks on the 
premises are regulated, was struck by lightning. The wire by which 
the signal is conveyed acted as a conductor, by means of which the 
electric current was carried direct to the interior of the clock at the 
doorway of the shop and fused the coil, without, however, in any way 
damaging the clock itself. Several days will elapse before the time 
signa} can be repaired and the clock regulated hourly from Greenwich. 


Gloucester.—At a meeting of the Corporation Electricity Supply 
Committee, Councillor Harland- Bowden moved and Councillor Braine 
seconded that, it appearing that the current for the light railways was 
being supplied at less than the cost price, the Council be recommended 
to increase the charge from 14. to 134. per unit. Asan amendment 
Alderman Baker proposed and Alderman Jones seconded that, owing 
to the small attendance апа the importance of the question, further 
consideration he adjourned to a future meeting. Four voted for and 
four against the amendment, and the chairman, Alderman James 
Fielding, gave a casting vote in favour of the amendment, which was 
carried. | 

Worcester.—Consequent upon consideration of a special report by 
Mr. Shaw, the electrical engineer, the Electricity Committee have 
recommended the Council to apply to the Local Government Board for 
sanetion to a loan of £10,000 for a further extension of the Hylton- 
road generating station and machinery there, and laying mains and 
services, and providing meters, etc., and made up as follows: exten- 
sion of boiler-house and coal-store and enlarging the Cross distributing 
station, £1,050; machinery, including one 400-kw. direct-current 
generator, £4,150; mains, £3,800 ; services, £500; meters, £300; 
contingencies, £200—£10,000. The Council have adopted the recom- 
mendation. 

Bexhill.— Mr. H. R. Hooper held an inquiry at Bexhill concerning 
the application of the Town Council to the Local Government Board 
for sanction to borrow £5,700 for the additional plant at the elec- 
tricity works. Mr. T. E. Rodgers, town clerk, said there had been a 
steady progress of the undertaking, and gave the figures since 1920. 
In reply to Councillor J. B. Wall, the engineer said che substitution 
of incandescent lamps for the glow lamps would make a saving of only 
75 kw., and Councillor J. A. Paton, chairman of the Electric Light 
Committee, said he believed it to be the general wish of the inhabi- 
tants that the streets should be lighted Ly electricity. The inquiry 
then closed. 

Erith.—The Electric Lighting and Tiamways Committee have 
recommended that the surveyor be instructed to prepare plan and 
estimate for building for transformer station, to be erected on a site 
selected by the committee ou the Jand recently purchased by the 
Council in Lower-road, and also an estimate for fencing in the land 
purchased. The resident clectricul engineer reported that in order to 
supply current to the 17 Lamps provided by the London County Council 
in the new road coustencted by them from Harrow Manorway to Cross- 
ness, it would be nee ssa y to extend the street-lighting main at an 
estimated cost of £225. The committee resolved that this extens ou 
be carried out. é 

India.— Messrs. Ransomes and Rapier have on hand a large order 
for the supply of electric cranes and motors, with accessories, ete.. to 
the locomotive and engineering departiuents of the East Indian 
Railway. This will probably be ready for shipmeut from London in 
August, 1907. where the price will be about £6,000 f. o. b. Mer. 
Ransumes’s Waterside Ironworks are at Ipswich. It is under tine! 
that upon the advice of Messis. Ransomes and Rapier the 15-to 1 anil 
30 ton cranes which they are supplying for the Sulkea stores yard of 
the East Indian Railway will be provided, at a comparatively зма 
enhanced cost, with ‘‘safety appliances, which will incresse and 
improve their efficiency. 

Nowcastle-on-Tyne.— At a meeting of the Newcastle Chamber of 
Commerce a letter was read from the Postmaster-Gencral stating that 
in connection with the scheme of trunk telephone develop nent for the 
current year п commencement would shortly be made with the cou- 
struction of additional trunk lines connecting the Newcastle-on-Tyne 
district with tle following towns: London (four lines), Glasgow, 
Edinburgh, Liverpool, Manchester, Birmingham, Middlesbrough (two 
lines), Stockton, Darlington, and Durham. As the Chamber of 
Commerce had already been informed, arrangen:ents were being made 
to place the trunk lines between Newcastle and North Shields, South 
Shields, and Sunderland underground. 

Change of Name.--The Yorkshire Machine Tool and Engineering 
Works will in future be known as the Alma Machine Tool and 
Engineering Works, Liversedge (England). This company, recognisinz 
the necessity of specialising on up-to-date lines, КЕ of turning out 
only high-class tools at moderate prices, have for some time past been 
bringing their manufacturing equipment up to the resognised. modem 
standard, and have recently availed themselves of the « "vices of 
Mr. Т. W. Webb, M.I.M.E., as general manager. Mr. Webb is ме) 
known as an expert in up-to-date machine-tool practice, and it mv 
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he mentioned that he has resigned an important position in tho 
management of the Birmingham Swuiall-Arms Works to take up the 
appointment at Liversedge. 

Cape Town.—The British South African Erport Gazette refers to a 
curious contretemps which has arisen between the Cape Town Corpora- 
tion and the mercantile community. The City Council have intimated 
that they propose to import, hire out, and maintain electric motors 
among power consumers in order to increase the day load at the 
municipal power station, and it is understood that already motors to a 
value of £500 have been ordered. The electrical trade have naturally 
protested against such an innovation, and have received support from 
the Chamber of Commerce. The trade in Cape Town hold at the 
present time a stock of some 200 motors, aggregating 670 h.p., all of 
which, it is argued, will become unsaleable if the Council begin their 
hire-purchase system at practically cost price. 

Canterbury.—The Lighting Committee have recommended that 
the charge for current for power purposes be reduced from 3d. per unit, 
subject to a scale of deductions for consumption of a quantity, to a flat 
rate of 14d. per unit, subject to a reduction only of 5 per cent. for pay: 
ment. of quarterly accounts within 28 days from the receipt of the bill; 
that the tender of Messrs. Court Bros., at £21, for carrying out some 
repairs to the dust destructor roof be accepted ; that the town clerk be 
authorised to apply to the Local Government Board for sanction to 
borrow a sum of £4,000, repayable in 30 years, made up as follows: 
street-lighting, £2 000, contingencies, house connections, meters, ete., 
£2,000 ; and that he be authorised to affix the corporate seal to the 
application. To all of which the City Council have agreed. 


Electro-Harmonic Society.—The annual general meeting of this 
socicty will be held on Wednesday, June 19, 1907, at 4.30 p.m., at 
the Institution of Electrical Engineers, 92, Victoria-street, West- 
minster, The statement of accounts to be submitted shows that 
during the past—the twenty-first—session the receipts were £378, 
of which £291 was represented by subscriptions, £22 by entrance 
fees, and £47. 14s. was brought forward from last year. The expenses 
amounted to £317, leaving a balance of £61. During the past 
season 88 now members were elected and placed on the register. In 
the same period the society lost two members by death, 52 resigned, 
and seven were struck from the register for non-compliance with 
Rule 11. There are now 578 names on the membership roll. 


Yarmouth.—At tho last meeting of the Council the financial state- 
ment of the electric light undertaking gave a total income for the year 
of £18,065. 18s. ld., compared with £17,327. 16s. 7d. in the pre- 
ceding 12 months. The total works cost was £10,225. 5s. la i 
leaving & balance of £7.840. 12s. 9d. Out of this was paid £2,558. 
Зз. 7d. for interest, £3,341. Os. Id. to sinking fund, £223. 12s. 9d. 
granted as rebates, £181. Je. paid in income tax, and £418. 123. 
given in discounts, leaving £1,118. 1s. 2d. for appropriation. To this 
has to be added £3,370. 17s. 2d. balance forward from the last 
account, and £149. 4s. part of a vote for condensing plant that was 
not expended. With a surplus of £4,638. 2s. 4d., the committee 
resolved to allocate £900 in relief of the district rate and transfer 


£1,000 to reserve. 

Port Elizabeth.—The consent of the Port Elizabeth ratepayers 
having been obtained for the borrowing of a further sum of £25 000 to 
complete the installation of the electric lighting scheme, it should not 
be Tong before tenders are invited for the additional machinery and 
other plant that will be required. It may be interesting to recall the 
chief points of the scheme to date. The original loan was £100,000, 
but this has already been overspent to the extent of nearly £11,000, 
the principal items of expenditure being as follows: mains, £35,571 ; 
engine- room. £12.848; battery and booster, £2,719 ; boiler-house, 
29.275; buildings, £11,537, meters and services, £5,026 ; and street- 
lighting, £12,504.  Hitherto the scheme has met with no small 
success, new connections at the rate of 21 per month having been made. 
At present there are 215 light consumers and 160 h.p. in motors, which 
is locally considered very satisfaetory. 

Poplar.—A very successful year's working of the municipally- 
ontrolled electric supply system is indicated in the annual report of 
Mr. Bowden, the electrical engineer, submitted to the Borough 
Council at their last meeting. The most interesting feature in the 
accounts is the enormous development of the power load, and its bear- 
ing on the cost of production. Two vears ago, out of an income of 
£20,717, £5,221 was for power purposes. During the past. year the 
total income was £30,596, of which £11,677 was from electricity used 
for power purposes. The net result of the policy pursued by the 
borough of Poplar in catering for the demands of power consumers has 
been the conversion of a deticit of £1,542 two years ago into a surplus 
of £574, the acquisition of much additional plant, and the practical 
demonstration of tho fact that the Council can and are supplying 
energy at low rates with a suflicient margin of profit. 


Bath and West Show.—4A feature of the Bath and West Show 
which received considerable attention was the exhibit of Messrs. 
Crossley, the gas and oil engine builders, who are showing their 
machinery in motion. The interest to the visitors was enhanced by 
the fact that, in order to obtain the necessary load for the engine, 
they had coupled up various fittings lent by the Cardiff depót of the 
Edison and Swan United Electric Light Co., of London. A great 
centre of attraction was the Ediswan Carbone the new flame arc—a 
pair of which were connected to the temporary wiring. These were 
not of the new yellow flame type, but were burning pure carbons, 
giving в light exactly resembling daylight. This is the type which is 
becoming so popular amongst those to whom the correct rendering of 
colours is essential. The yellow flame pattern is, of course, more 
suitable for large open spaces, goods yards, street-lighting, etc., aud 
the makers claim that this is the most etlicient type of tlame аге on the 
market. 

Kirkintillooh.—At the monthly meeting of the Town Council a 
letter was read from the Board of Trade, in reply to a request for an 


extension of the electric lighting order obtained in 1903 by the 
Council, intimating that the order had now been withdrawn. 
led to considerable discussion, several members holding that the 
Council had been harshly dealt with, while others sought to justify 
the action of the Board of Trade on the ground that the Council had 
taken no steps to carry out the works empowered by the order. 
Clerk said that the first question that would be asked would be 
whether they were going to proceed with the works, and if they were 


This 
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not, then they were simply playing with the thing. It was moved 
that a strong representation made to the Board of Trade to con- 
tinue the order for another year, the member for the county being 


asked to urge this upon the Board. Another motion was to the etlect 


that the Council reconsider whether the scheme should be gone on 
with. The first motion was carried by a majority. 


Dundee. —The accounts of the electricity department for the year 
ending April 30, 1907, show that the total number of units sold 
amounted to 4,008,413, with a revenue of £31,802. 148. 9d., compared 
with 3,439,231 units and £30,922. 19s. 4d. respectively in the 
previous year. The reduction which was made on the charge for 
private lighting from 4d. to 33d., and on the tramway supply from 
14d. to 14d. per unit, is responsible for the slight increase in revenue 
compared to the increase in units sold. The revenue account shows a 
credit balance of £17,166, as against £17,140 the previous year 
With this surplus the committee have decided to further reduce the 
capital debt of the undertaking, and this year have transferred the 
sum of £6,736 from the capital account to revenue. After payment 
of interest and sinking fund charges amount to £9,782, the net 
surplus amounts to £914. During the last three years the sum of 
£18,000 has been paid out of revenue, fully half of which was for the 
big alterations at the power station, while the balanoe has been trans. 
ferred from the capital account. 


Bournemouth.—The report for the year ended March 31, presented 


to the Lighting Committee by the borough electrical engineer, shows 


that during the past year 1.877,803 Board of Trade units have been 
generated and distributed, being an increased output of 52,598 units 
as compared with the year ended March 31, 1906. The total cost per 
unit generated, irrespective of interest and sinking fund, works out at 
'0963d., as against 1:05077d. for the year ended March 31, 1906, 
equal to a total saving of £426. Зв. 8d. on the total quantity gene- 
rated for the year. The number of units for street arc lighting for the 
year was 133,113, and has yielded a revenue of £1,109. 5s. 6d. from 
the Lighting Committee, and this amount still further reduces the 
en per unit for traction purposes. The alterations made to the 

ischarge from the air-pump, enabling use to be made of the hot-well, 
have been in operation a year, and tlie benefita derived may be realised 
from the fact that, although the price of coal during the year varied 
from 16s. 3d. to 17s. 10d. per ton, as compared with 15s. 9d. in the 
previous year, the coal bill has been reduced considerably. 


Rochester.—At the last Council meeting the city surveyor 
reported that he was informed that it would now be necessary to 
lay feeder cables along the New-1oad and Star-hill to supply those 
portions of the system now about to be constructed, although when 
the New-road and Star-hill section was constructed, the then 
engineers of the company stated it would not be necessary to lay 
down any feeder cables, as the company proposed to take the 
supply of electricity for the remainder of the system from the Kent 
Power Co. The arrangement with the Kent Power Co. having now 
fallen through, it becomes necessary to lay down feeder cables, and 
the tramway company would like the cables laid down through 
Gravel-walk, East-row, The Precinct, and King's Head-lane. Mr. 
Rotter also wrote giving a full explanation as to why the cables 
were not laid down at the time the New-road and Star-hill section 
was constructed. The committee resolved that they cannot sanction 
the laying of the feeder cables through Gravel-walk, ete., but that 
they must be laid down Star-hill and through the High.street. 


Electrical Machinery in Turkey.—An announcement has been 
received at the Manchester Chamber of Commerce from the Brit:sh 
Chamber of Commerce of Turkey (Constantinople) referring to the 
probable extension in the near future of the electrical industry in the 
Ottoman Empire. English contractors should, it is pointed out, take 
steps to place themselves in a position to tender when necessary. The 
number of electrical installations in Turkey is steadily increasing, and 
the Government contemplate electrically lighting the capital and other 
cities and also undertaking the supply of power for the tramways. 
It is suggested that contractors and electrical firms in Great Britain 
should appoint agents in Constantinople and be prepared to send 
experts to Turkey whenever necessary. This is the practice of German 
and Belgian electricians, and the former have hitherto obtained most 
of the contracts for the electrical undertakings. If British contractors 
will take the same steps, they should be able to secure a fair amount 
of business. It із reported that there is at present some disposition 
on the part of the Ottoman Government to favour British enterprises. 


Middlesbrough.—At the last meeting of the Corporation Electriv 
Lighting Committee the engineer, Mr. H. M. Taylor, reported that 
during the past month the total cost of working was £679, as com- 
pared with £601 for the corresponding period of last year. The total 
revenue was £1.184, against £1 052, tlie profit, exclusive of interest, 
being £505, as compared with £451. The units sold totalled 108,152, 
against 102,127 last year, and the lamps connected numbered 331, 
bringing the total up to 82,557. There were 121 fresh applications. 
The application of the workmen employed by the committee for an 
increase of wages was again considered. Mr. Taylor said the first 
application came from the official of a trades’ union with which some of 
the men were connected. As the men were as well paid as any similar 
class of men in the country—in most cases better—he replied to that 
effect, and the application now sent in had the signatures of a number 
of the men. He had made inquiries, and submitted a list showing 
that there was only one town out of 55 in the country where the men 
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were better paid than in Middlesbrough. It was decided to refuse any 
increase. 


Cardiff Exhibition. — 4 very successful trades’ exhibition has 
recently been held at Cardiff, where several trades were represented. 
A noteworthy feature of this was tlie enterprise of the Cardiff Corpora- 
tion electricity department, who took a stand and fitted it up with 
a number of artistic fittings in the shape of floor and table standards, 
ship fittings, a number of cooking and heating appliances, and several 
forms of lamps, including some of the new metallic-filament type. 
The most interesting exhibit was one of the Ediswan Carbone 
white flame arcs of 10-ampere size, the brilliant white light of which 
was much admired. Wherever this lamp is fixed the daylight effect 
is so noticeable as to attract instant attention, and on the occasion of 
the recent Royal Naval and Military Tournament at Olympia it was 
amusing to watch the astonishment on the faces of the crowds leaving 
the hall as they suddenly came into the circle of natural light pro- 
duced by the big Ediswan Carbone lamps hanging just inside the 
vestibule. These are the lamps, it will be remembered, which had 
the honour of being exhib'ted by request at the rooms of the Royal 
Institution a few weeks ago. 

Stock Exohange.—The Stock Exchange Committee has appointed 
June 19 special settling day in. National Telephone Co.'s 200,000 new 
shares of £5 each, £1. 10s. paid, Nos. 990 001 to 1,190,000 ; Oueens- 
land Copper Freeliold's 125,000 shares of £1 each, 10s. paid, Nos. 1 
to 125.000; Societe Francaise de Petrole's 45,000 ordinary shares of 
£1 each, 108. paid, Nos. 121,501 to 166,500; and Vancouver Copper 
Co.’s 38,158 shares of £1 each, fully paid, Nos. 1 to 7 and 30,008 to 
68,158 ; and have ordered Anglo-Malay Rubber Co.'s further issue of 
10,0CO shares of £1 each, 12s. 6d. paid, Nos. 140,001 to 150,000, and 
Madras Electric Tramways (1904) further issue of £11,000 5 per cent. 
debentures to be quoted in the official list. Applications have been 
made to the committee to appoint a special settling day in and to 
grant a quotation to Sumatra Para Rubber Plantations’ 50,000 shares 
of £1 each, fully paid, and to appoint a special settling day in 
Amalgamated Copper Co.’s 155,287,900dol. capital stock in shares of 
100401. each, ex dividend paid May 27, 1907 (special application); 
and Sapong Rubber and Tobacco Estates’ 51,578 shares of £1 each, 
fully paid, Nos. 1 to 31,378. 


Dudley.—At a meeting of the Streets, Tramway, and Lighting 
Committee the engineer produced the following particulars of the 
working of the electrical undertaking for the four weeks ended 
April 27, 1907: units generated—trams 83,041, corresponding period 
last year 75 902; private lights, 53,726 (25,282); private motors, 
52,208 (25,042); public lights, 8,915 (9,650); station use, 3,301 
(2,159)—total, 161,189. There were connected to the mains the 
equivalent of 44,530 8-c.p. lamps. Total consumers, 316; motors 91, 
amounting to 65525 h.p The committee decided to ask the Watch 
Committee to make arrangements with the police to wire notice 
to the electrical power station when arc ind incandescent lamps 
were unlighted. The committee recommended the purchase of 24 
time switches from the Aston Corporation at £2. 7s. 6d. each. The 
town clerk having produced the case for the appeal to the House of 
Lords ге light railway No. 5, the same was approved. The town clerk 
reported that the Board of Trade had now contirmed and sealed the 
Dudley and District Light Railways (Amendment) Order, 1907. The 
report was adopted by the Council. 

West Ham.—The electrical engineer has been authorised to accept 
the offer of the Fuller Electrical Co. for the supplv of a rotary con- 
verter for the sum of £400. In his report to the committee Mr. 
Seabrook makes some interesting recommendations with regard to the 
reorganisation of the sales department. He points out that the 
Corporation are getting so many inquiries now for lighting and power 
and heat, that it requires more men to deal with them, and even now 
he is receiving complaints that inquiries are not being attended to 
promptly. He does not wish to take on any more men at a full salary 
when he can get far better results from men at a salary and a commis- 
sion on the business they get, besides requiring no supervision to keep 
them up to their work. He further states that he is anxious to 
commence pushing fans vigorously, which can be hired out at a good 
percentage on the cost. Another direction in which extensions are 
proposed is in the sale and hire to private customers of heating irons, 
and also of electric signs, from which a big revenue can be obtained 
on the charge per hour system. During next winter Mr. Seabrook 
proposes pushing radiators and heating at the present rate of 2d. per 
unit, aud is assured that even at this figure a large amount of business 
is to be obtained by employing salesmen of the proper type and 
experience. 

Madeira.—The British consul says that a telephone system is 
badly needed in Madeira. The island has a very rough exterior, and 
the surface is most mountainous. All communication is at the cost 
of great expenditure of effort, as well as delay. The island, about 
18 miles long and 13 miles wide, contains a population of about 
150,000 inhabitants, one-third of this number residing in Funchal ; 
and a prosperous trade is carried on by Portuguese, British. and 
German merchants, The place being essentially a winter resort, there 
are numerous hotels, as well as a residential colony of visitors during 
about six mouths of the year, all of which, he considers, might 
reasonably be counted upon as probable subscribers. Five coaling 
companies, as many wine houses, banks, sugar, and flouring mills 
carry on extensive trade operations throughout the island. Portions 
of the island being wooded, it is possible that suitable wooden 
acecssories сопа be had and obtained from these woods. The one 
and only difficulty, he considers, might be in securing a permit, 
which the Lisbon Government alone could grant. If Portuguese 
money could be interested in the concern, it would simplify matters 
шаа; for such intluence would be an important consideration. 
Properly managed and financed, it would be a great success, At the 
moment there are only two private telephones in the island, and of no 
great length, 


Crewe.—At the last meeting of the Council Mr. H. H. Denton, the 
chief electrical engineer, in hi» annual report stated that during the 
year 481,958 units have been sold—251,837 for public lighting and 
230,121 to private consumers. This shows an increase of 30,315 units 
sold over the previous year; 4,926 were sold to public lighting and 
25,389 were supplied to private consumers. The increased revenue 
fiom the private consumers was £299, practically the whole of which 
was supplied by the north circuits. Fifty-two new consumers were 
connected during the year, the total now reaching 458. The equivalent 
in 8-c.p. lamps connected, including street-lighting, motors, etc., is 
24,785, which is an increase of 2,146 over last year. The average 
price obtained from private consumers was 3°24d. per unit. Last year 
the price obtained was 5:29d. The works costs during the year were 
`864., and the total costs (excluding interest and sinking fund) 1°28d. 
per unit sold. The surplus for the year, after paying all charges, is 
£680. 2s. 3d. During the year the same quality of coal has increased 
in price from 78. 6d. to 7s. 11d. per ton. The cost per unit sold hax 
increased from ‘33d. to °*34d., which is practically proportionate. 
Owing to the new assessment they had been called upon to pay £565, 
instead of £136. 13s. 4d., which is an increased amount of £228. 6s. 8d. 
Five new incandescent street lamp-posts have been erected during the 
year, making a total of 741 incandescent and 11 arc lamps now 
installed for public lighting. During the year the machinery and 
plant has been running 5,470 hours, against 5,014 in the year 
previous. As far as can be scen, the plant at the works is in 
excelleut condition, and has been thoroughly maintained out of 
revenue, It was decided that the sum of £594. 2s. 5d., balance over- 
spent on electricity capital account, be written off out of revenue 
account. 

Swindon.—At the last meeting of the Town Council the Electricity 
and Tramways Committee reported that they had received the report 
of the electrical engineer, Mr. A. Dimmack, on the steeplejack’s 
examination of the chimney at the electricity works, referred to at the 
last meeting of the Council, and they resolved that the electrical 
engineer be authorised to arrange for the chimney to be banded with 
cast-iron or galvanised iron bands, and for a cast-irou or galvanised 
iron angle to be fitted to the top of the chimney; aiso that it be 
referred to the Station Sub-Committee to settle any details which may 
arise in connection with the work. The committee also reported that 
the tramway manager, Mr. T. Medcalf, had submitted a statement 
showing the number of passengers carried on tlie tramears between the 
Centre and the Great Western Railway Station during an average 
week, and the receipts and cost for current consumption. It was 
resolved that Mr. F. V. Jordan, station engineer, be given one 
ninth's notice to terminate his appointment, in accordance with the 
committee's minutes of Oct. 4 last. It was also decided that the 
tramway manager be authorised to purchase three additional elock- 
face indicators, at the price of 16s. 3d. cach, for fixing at Rodbourne, 
Gorse Hill, and Corn Exchange termini. А report was read from tlie 
electrical engineer with regard to the rearrangement. of the wiring of 
the station, and also with regard to the rebuilding of a portion of the 
switchboard platform with steel girders and concrete so as to render 
the same fireproof. It was resolved: (1) That the electrical engineer 
be authorised (а) to purchase two recording voltmeters tur fixing at 
the electricity works and also a voltmeter with tive shunts for use in 
testing the overhead line of the tramways, at an estimated cost of 
£36 ; (L) to carry out certain rearrangements of the wiring at the 
station, at a cost for cable of £5. (2) That the further rearraugemeat 
of the wiring of the station and the rebuilding of the platform of the 
switchboard be deferred for the present. 


Battersea.—The Lighting Committee recommend the Council to 
concur in the views expressed by the Stepney Borough Council with 
reference to alterations made by the Loudon County Council in the 
periods for which loans will be sanctioned by them for electric lighting 
purposes, and the London County Council are to be asked whether 
they ean see their way to rearrange the periods in respect of loans 
which they have granted to the Council for electric lighting purposes, 
so that the periods of repayment may be the same as have been granted 
to other local authorities, particularly in the case of maius and 
machinery. The Shoreditch Borough Council have approached 
Battersea with reference to the London County Council Electrie 
Supply Bill, stating that they are of opinion that, by a little 
co-operation hetween the County Council and those borough councils 
who have electricity undertakings, some scheme could be agreed upon. 
for getting parliamentary powers for mutual exchange of supplies 
between the different councils and the County Council which would 
demonstrate the cheapest source for future use, and which would etlect 
very substantial savings on existing cost as well as benefit greatly all 
the authorities concerned together with the ratepayers and consumers ; 
further stating that they have asked the County Council to convene a 
conference of borough councils possessing electricity undertakings to 
consider the question of electric supply for London. The Lighting 
Committee, however, recommend that no action he taken in tlie 
matter. The conimittee are protesting against the following scale of 
fees in respect of duties perfornied by the London County Council 
inspectors in visiting testing stations established in the county by 
electrical undertakers under the provisions of speeial Acts or pro- 
visional orders : (1) for the first Ше testing statious or less in the 
same area of supply, a charge of £10 а year; (2) for cach additional 
station in the same area, a charge of £2 a усаг. It is proposed to 
extend the electric mains from a point in Nightingale-lane at an 
estimated eost of £36. The offer of Messrs. Day and Millward to put 
the weighing machine in working order, at a cost of £29. 10s., has 
been accepted. 


Beckenham. —On the 11th inst. a Local Government Board inquiry 
was held by Mr. Н. R. Hooper, M. I. C. E., into the application of the 
District Council for power to borrow £5,460 to purchase that part of 
the South Metropolitan Electric Light and Power Co.’s undertaking 
as existed in the district of Beckenham, The clerk stated that the 


provisional order under which they purchased was the Crystal Palace 
and District Provisional Order of 1890, and when this was obtained 
Beckenham, in combination with Croydon and other districts, obtained 
n clause, inserted betore the committee of the House of Commons, 
enabling the local authorities to purchase the portions of the under- 
taking which might be in their districts after the period of seven 
years, and before the period of fifteen. As a matter of fact, Beckenham 
did not exert their right until the last month of the fourteenth year. 
The purchase price was to be capital outlay plus 334 per cent. The 
elaim originally sent in by the company as the price of purchase was 
£9,215. 18s. 11d.. but they ultimately compromised with the com- 
pany for £5,187. 3s. 51. In reply to questions, the clerk said that 
the first five years of the electricity undertaking in Beckenham there 
was u loss, but as it was Jeased to a company that did not fall upon 
the ratepayers. Since the Council had taken it over a profit had been 
made sufficient if they had been a private company to pay 4 per cent. 
dividend. The inspector remarked that the cost of cable was heavy, 
but said in a place Jike Beckenham, which was a garden town, the 
cost would be high, as the houses in many cases stood in their own 
grounds, and were not like those in an ordinary town with a large 
number of customers in a small area. There was no opposition. The 
Electricity Committee have recommended that applications be made 
to the Local Government Board for loans of £989 and £1,049 for 
works for regulating pressure in mains, The work mentioned first to 
be commenced as soon as the sanction is received, and the other to bo 
brought before the committee again before it is undertaken. The 
committee also recommend that cables be extended in Worsley Bridge- 
road at an estimated cost of £200. and in Wickham-road at an esti- 
mated cost of £46, to supply intending consumers. The report was 
adopted by the Council, 


PROVISIONAL PATENTS, 1907. 


JUNE 3. 

12761. Improvements connected with telephone transmitters 
and receivers. Hermann Jankclowitz, Norfolk House, 
Norfolk-street, Strand, London. (Complete specification.) 

12765. Electric resistances and electric resistance heaters. 
Frederick Soddy, 46, Kersland-street, Glasgow, N.B. 

12773. Improved means of oxcitation for the dynamos of 
petrol-eleotrio cars and for other purposes. William 
Arthur Stevens, St. Pcter street, Maidstone, Kent. 

12783. Combined level and shadow pin for use at sea in con- 
nection with the mariner's compass. William Thomson, 
Baron Kelvin, Francis Wood Clark, and Kelvin and James 
White, Limited, 154, St. Vincent-street, Glasgow. (Com- 
plete specitication.) 

12788. Improvement in and connected with trolley poles of 
electric tramears. Charles Howell Humphreys, Thanet 
House, Temple Bar, London. 

12795. Earth anchor for anohoring telegraph and telephone 
poles, tents, and the like. Clinton Elmer Frost, 52, 
Chancery-lane, London. (Complete specification.) 

12807. Improvements in or relating to electric traction on 
the surface-contact system. James Orchard Oxley and 
David Suchostawer, 33, Chancery-lane, London. 

12808. Improvements in or relating to electric traction on 
the surface-contact system. James Orchard Oxley and 
David Suchostawer, 33, Chancery-lane, London. 

19810. Improvements in trolleys or collectors for electric 
railways and tramways. Henry Tompkins, (Queen 
Anne’s-chambers, Westminster, London. 

12826. Electrically-heated trouser presser. 
74, Ledbury-road, Bayswater, London. 

JUNE 4. 

13782:/06. Improvements in and oonnected with electric 
motor - generators. Henry Leitner, 4, Sonth-street, 
Finsbury, London. (Date applied for under Rule 5 of the 
Patents Rules, 1905, June 15, 1906.) 

12860. Contactor commutator for dynamo-eleotric machines. 
Н. R. Rivers-Moore and J. McLeod Donald, 37, Kempsford- 
gardens, Earl's Court, London. 

12871. Electrically-heated vulcaniser. 
Pilling, near Garstang, Lanes. 

12902. Improvements in and relating to enolosed electric 
aro lamps. Bernard Alfred (mint, ''Maybury," Audley- 
road, W. Hendon, London. à 

19913. Improvements in reciprocating electric motors. Ronald 
Paul Irving, 7, Southampton-buildings, London. (Complete 
specification.) 

129932. Improvements relating to olectrical transmission 
circuits. The British Westinghouse Electric and Manu- 
facturing Company, Limited, 2, Norfolk-street, Strand, 
London. (The Westinghouse Electric and Manufacturing 
Company, United States.) (Complete specitication. ) 

19937. Improvements in  oompensated alternate - current 
series motors. Felten und (zuillcaume-Lahmeyerwerke 
Act.-Ges., 47, Lincoln's-inn-fields, London. (Date applied 
for under Patents Act, 1901, July 12, 1906, being date of 
application in Germany.) (Complete specification.) 

12960. Improvements in receiving apparatus for wircless 
telegraphy. Marconi's Wireless Telegraph Company, 
Limited, and Charles Samuel Franklin, 24, Southampton- 
buildings, London, 


Arthur Nini Thaller, 


Frederick Joseph Gornall, 
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Electrical counter and indicating gear. Leonard Newitt, 
Century Works, Lewisham, London. 

Improved switeh for controlling electrical circuits. 
Thomas Joseph Rorke aud Edwin Rorke, 7, Southampton- 
buildings, London. 

Improved means for holding electrical condensers and 
the like. Marconi's Wireless Telegraph Company, Limited, 
and Raymond Dorrington Baugay, 24, Southanipton- 
buildings, London. (Complete specitication. ) 

Improvemonts in brake leverage systems. The British 
Thomsonu-Houston Company, Limited, 85. Cannon-street, 
London. (General Electric Company, United States. ) 

Operating printing types electrically. William McPherson, 
13, British Indian-street, Calcutta, Iudiu. 


JUNE 5, 

Improvements in brush-holders and carriors for olectrio 
generators and motors. Albert Ernest Woodhouse, 
Springfield-lane, Salford, near Manchester, (Complete 
Specification.) 

Improvements in systoms for electric railways. Arthur 
Clarke Eastwood, 8. (Quality-court, Chancery-laue, London. 
(Complete specification.) 

Improved apparatus for electrically protecting auto- 
mobile or other vehicles or articles on cxhibitien or 
the like trom being handled, rcmoved, or tampered 
with. George Charles Macdonald, Thanet House, Temple 
Bar, London. 

Improvements in and in connection with insulators 
for telegraph, tclephone, and like wires. Frederick 
Richard Webb, 6. Lord street, Liverpool. 

Improvements in or connected with holders for 
incandescent electric lamps. Leo Sunderland and 
Gilbert Cecil Pillinger, Norfolk House, Norfolk-street, 
Strand, London. 

Improved photomoter for testing the luminous power 
of electric lamps. (ieorge Bartels, 40, Chancery-lane, 
London. Complete specification.) 

Improved circuit breaker for petrol-eleotrio cars and 
for other purposes. William Arthur Stevens, St. Peter's- 
street, Maidstone. 

Improved electrode for searchlights.  (ebrider Siemens 
und Co., Birkbeck Bank chambers, Southampton buildings, 
London. (Date applied. for under Patents Act, 1901, 
June 8, 1906, being date of application in Germany.) 
(Complete specification. ) 

Improvements in alternating-current electric motors. 
The British Thon'son - Houston Company, Limited, 
85, Cannon-street, London. (General Electric Company, 
United States.) 


12907. 


12967. 


12968. 


12973. 


12979. 


13031. 


13032. 


13049. 


13044. 


13059. 


13062. 
13069. 


13071. 


13073. 


JUNE 6. 

Improvements in the insulation of submarine cables 
for telographic and telephonic purposes. Jolin 
Johnston, 61, Church-road, Hendon, London. 

Improvements in or in connection with the trolley- 
pole mechanism of clectric tramcars and like vehicles. 
Frank Phythian, 3, Brown-street, Market.street, Man- 
chester. 

Improved method of attaching electrical testing and 
recording instruments to electrical circuits. Robert 
Tweedy Smith and Arthur George Beaver, 54. High Holborn, 
London. 

Apparatus for the electric lighting and heating of 
vehicles. Hugo Grob, 37, Essex-street, Strand, London. 
(Date applied for under Patents Act, 1901, June 9, 1906, 
being date of application in Germany.) (Complete speciti- 
cation. ) 

13137. Improvement in the disposition of metallic alloys by 
electrolysis. Richard Beauchamp Wheatley and Francis 
Bothamley Lark, 3, Colman-street, London. 

13140. Improved system of controlling and operating motors 
for electric railways and powor plants. Johann 
Sahulka, 55, Chancery-lane, London. (Complete speciti- 
cation.) 

13147. Improvements in enclosed electric arc lamps. Janis 
Brockie, Bukbeck Bank-chan.bers, Southampton-buildings, 
London. 

13151. Improvoments in or relating to brackets for electric 
lamps. Allred Loebel, 111, Hatton-yarden, London. 

13175. Improvements in telephone selecting apparatus. 
William David Watkins, John Wesley Bolster, and William 
Edward Goodsell, Norfolk House, Norfolk-street, Strand, 
London. (Complete specification.) 

13177. Improvements in variable-speod dynamos. 
Leitner, 4, Seuth-street, Finsbury, London. 

13184. Improvements in incandescent electric lamps. Tom 
Wiseman Lowden, Westinghouse Building, Nortolk-street, 
Strand, London. 

13190. Improvements in electrodes for electric arc lamps and 
in lamps for their consumption. Hayden Thies 
Harrison and Hugo Hirst, 46, Lineoln's-inn-fields, London. 

13195. Improvements in and relating to signalling systems 
for railways and the like. The British Thomson- 
Houston Company Limited, 83, Cannon-street London 
(Allgemeine Elektricitats-Ge ., Germany.) 


13102. 


13104. 


13107. 


13128. 


Henry 
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13196. Improvements in electric insulators. The British 
Thomson-Houston Company, Limited, 85, Cannon-street, 
London. (General Electric Company, United States.) 


JUNE 7. 

13206. Improved controlling system for eleotric railways. 
William Arthur, The Homestead, Jubilee-road, Formby, near 
Liverpool. 

13248. Improvements in portable electric plants. George 
Frederick Rankin Turner, 6, Lord-street, Liverpool. 

13256. Improvements in and relating to the supply of electric 
current by the three-wire system. Albert Edgar 
Tanner, 1, Queen Victoria-street, London. 

13259. Improvements in brush-holders for dynamos and 
motors. Harry North Hickley. 46, Lincoln's-inn-fields, 
London. (Complete specification.) 

13262. Improvements relating to receivers for electromagnetic 
waves. Allessandro Arton, 7, Southampton - buildings, 
London. (Date applied for under Patents Act, 1901, 
Jan. 10, 1907, being date of application in France.) (Com- 
plete specitication. ) 

13265. Improvements in and relating to controller for 
alternating-current motors. Allgemeine  Elektricitats- 
Ges., 83, Cannon-street, London. (Date applied for under 
Patents Act, 1901, June 8, 1906, being date of application 
in Germany.) (Complete specification.) 

13270. Improvements in merourial thermostatio circuit closers. 
Frank Cossor, 55, Chancery-lane, London. 

13274. Improvements in couplings for electric cables. William 
Middleton and John Yule Middleton, 31, Bedford-street, 
Strand, London. (Complete specification.) 

13278. Improved electrio circuit breaker. Gustaf Oscar Larsson, 
51, Bedford-street, Strand, London. (Date applied for under 
Patents Act, 1901, June 7, 1906, being date of application 
in Sweden.) (Complete specification.) 

JUNE 8. 

13285. Improvements relating to tho protection of alternating- 
current induction motors. George Ellison, 18, South. 
ampton-buildings, London. 

13298. Improvements in oontinuous-ourrent electricity meters. 
Rankin Kennedy, 60, Norse-road, Scotstown, Glasgow. 

13342. Improvements relating to the electrical treatment of 
gases or vapours, and especially of air or oxygen 
for the production of ozone and in apparatus therefor. 
John Emerson Richardson and James Alexander Vaughan, 
70, Chancery-lane, London. 

13349. Improvement in oeleotrical signalling installations 
constantly fed with current. Siemens Bros. and Co,, 
Limited, Birkbeck Bank-chambers, Southampton-buildings, 
London. (Siemens und Halske Act.-Ges., Germany.) (Com- 
plete specification. ) 

13354. Improved method of attaching filaments to the leading 
in wires of electric incandescent lamps. Frederick 
Percy Driver, 55, Gordar-gardens, West Hampstead, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on June 27.) 


1906. 


10602. Telephonic systems and apparatus therefor. Lake. 
(Stromberg-Carlson Telephone Manufacturing Company.) 


19974. Storago battery. Allen. 

13023. Process for oxidising liquids with aid of electric 
discharges. De Hemptinne. 

13287. Systems of operating electricaily-propelled vehicles. 
British Thomson-Houston Company. (General Electric 
Company.) 

13332. Electric motor generators. British Thomson-Houston 
Company. (General Electric Company.) 

13690. Reaotive coils for use in systems of electric distribu- 


tion employing vapour-electric apparatus. British 
Thomson-Houston Company. (General Electric Company.) 

15245. Electric temperature indicator for bearings and the 
like. Robson and Clegg. 

16087. Apparatus for regulating the speed of asynohronous 
electric motors. Scherbius. (Date applied for under 
International Convention, July 18, 1905.) 

16159. Electric battery zinc. Rollet. 

17812. Appliances for use in connection with the electric 
ignition systems for internal-combustion engines. 
Electric Ignition Company and Hall. 

Dynamos and motors. Lacy. 

Electric motors. Lacy. 

Electric conductors suitable for incandescent lamp 
filaments, furnaces, or other apparatus. British 
Thonison-Houston Company. (General Electric Company.) 

Cable conduit for electric mains. Von l'ndtershofen. 

Starting switches for use in connection with electro- 
motors. Booker. 

Apparatus for supplying or controlling the current to 
electrical igniters of explosion engines.  Gibaud. 
(Date applied for under International Convention, Sept. 22, 
1905.) 


18119. 
18120. 
18487. 


19861. 
20580. 


21008. 


29879. Apparatus for telephonic telegraphy. Berglund, Hjorth, 
and Ljungman. 

25198. Current collectors for vehicles or trains running on 
electrio railways or tramways with overhead con- 
ductors. Dawson. 

95508. Electrio flre-alarms. Matzka and Timmermann. 

98795. Electrio switohes. Abel and Pervesler. 


1907. 

Metallurgical and electro-metallurgical process for the 
production of pure copper. Jumau. (Date applied for 
under International Convention, March 20, 1906.) 

Electric out-outs and the like. Akt.-Ges. Brown, 
Boveri, et Cie. (Date applied for under International 
Convention, May 2, 1906.) 

Manufacture of incandescence filaments for electric 
lamps from metallic thorium containing oxide with 
or without admixtures of other difficultly fusible 
metals. Siemens und Halske Akt.-Ges. (Date applied for 
under International Convention, March 29, 1906.) 

Apparatus for electrically detocting railway points or 


414. 


543. 


2123. 


3082. 


the like. Siemens Bros. and Co. and Ferreira. 
5116. Electrio switches. McAlpine. 
5887. Apparatus for treating minerals by electrolysis. 


Dekker. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. ort Last price 
Commercial and Industrial. £ £ 
Alliance Electrical Co., 5 рег cent. Cum. Pref., Nos. 1-70,000 1 4-3 
f ae ие 12 эч 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 ! .. 5-і 
British Aluminium Co., Ordinary, 2,001-40,000............ 5 .. 9-2 
7 per cent. Cum. Pret., 1-40,000.................. 5 91-61 
"A" 6 per cent. Cum. Pref., 1-20,000............ 5 . 84-51 
—— 4 per cent. Funding Certificates, I-. OO 5 4- 
—— — $ per cent. lst Mort. Deb. 8 Re 100 100-1 
——— 54 per cent. Loch Leven Deb. (Reg.), Red ,1-5,000 100 .. 98-101 
British Insulated and Helsby Cables, Ord., 1-100,000...... 6 .. 64-63 
——— per cent. Cum. Pref. 1-100,000 ........... cece б Sibi 
—-— 44 per cent. Mo e Debentures ............-- 1 1C 2-105 
British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 
Stock d ðᷣͤ 8 100 — 92-96 
British Westinghouse Elec. and Manuf. 6 per cent. Pref., 
eln 8 5 — 1.1 
——— 4 per cent. Mortgage Debenture Stock .......... 100 . 656 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 .. i-i 
Non. Cum., 6 per cent. Pref. .................... à . ili 
44 per cent, lst Debenture Stock ................ 100 . 88-91 
per cent. 2nd Debenture 8tock................ 100 . 75-78 
Callender's Cable, Debent uren 10 - сез 
5 рег cent. Pref. .................... e B. wa 
Consolidated Electrical Co., Ordinary, 1-110,000 .......... 1 .. 56-716 
Crompton and c od 5 ..113/16-2 1/16 
per cent, Debent ur es. 100 . 96-93 
Dick, Kerr, and Co., Ordinary, 1 250,000 .................. 1 .. 1516-1 9/16 
6 per cent. Cum. Pref., 1-305,000 ................ l ..1 1/16-1 9/16 
44 per cent. Debenture Stock, Red. .............. 100 .. 102-10 
Edison and Swan United, A" Shares, 1-99,261 .......... on 1-14 
A Shares, 01-017,129 ........ 5 — 2121 
5 per cent. Debent uren. 100 . 82992 
| 4 per cent, Deb. Stock, Red. .................... 100 . 8587 
Electric Construction, Nos. 1 to 112,100 .................. a. i76 
7 per cent. Cumulative Ртеѓ, .................... 2. цг 
4 per cent. Perp. 1st Mort Deb. ................ 100 .. 79-83 
Electrolytic Alkali Co., Ordinary, 1-202,218................ l1.. id 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 .. — 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 — 84 9 
4 per cent. lst Mort. Deb. Stock ................ 100 .. 92 96 
W. T. Henley’s Telegraph Works, Ordinary .............. 6 — 1121214 
44 рег cent. Ргеќегепсе.......................... 6 — i i 
44 per cent. Debentures ........................ 100 .. 1C5 107 xd 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 . 1516 
4 per cent. Debentures................... eee een 100 . 97.92 
National Electric Construction Oo., 1-170,000 ............ 1 .. 27/33-31/32 
Parker, Thos., Limited, Ordinary ........................ lu — 10- Ja 
Peebles (Bruce) and Co., 6 per cent. Cum. Pref., 20.0)31-50 00 0 5 .. 34-44 
Telegraph Construction and Maintenance................ la . У- 54 
5 per cent. Bonds ...................... es... IH 2l 101 Y4 
White, J. G., and Co., 6 per cent. Cum. Pref., 1.15,000 .... 10 94-10 
Eleetrie Lighting and Supply.— 
Adelaide Electric Supply Ca, 6 p. c. Cum. Pret., I-10, OO) .. 43-54 
Bournemouth and Poole, Ordinary ...................... 10 ш 1021 
44 per cent. Cum. Pref., 7. 501 · 15, 000¶õ„]mn 10 — 95 10. 
6 per cent. Cum. Second Pref., 15,001-22,500 ... 10. 101.03 
44 per cent. Debenture Stock, Red............... 100 2 11-14 
Bromley (Kent) Electric Light and Power Co. 5 «= ag 1 
4} per cent. lst Debenture Stock, Reed. 10 — S7*9 
Brompton and Kensington, Ordinary .................... 5 „ 8 8 
С Ав 8 ER Fence ACE, Nine x is 7 + А 
alcutta Electric Supply . Ordinary, Nos. ij i ws 2 
Nos. 80,001-100°000 "o Cia baal seed bee ЫЕ Жа qs oes o-7 
Cambridge Electric Supply Company, £10 Ord. .......... — 124-1 a 
Canadian General Electric Co., Common Shares .......... 98.00 128-1 
Central Electric Supply, 4 per cent. Guar. Deb. Stock. . 100 29-102 xd 
Charing Cross, West End, and City Electric Supply, Ord., 

h ³⁰˙ AA ERAS VUE ове онно = $4 
——— 44 per cent. Cum. Pref., 1-80,000 ................ 9 a 4.44 
—— 4 per cent. DebentureStock, Red. .............. 10 .. 96 эз 
— «bity Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 W 31 44 

ditto a 40,001-80,000 .......... 5 — 53-31 
Chelsea Electricity Suppl. 2 34-43 
4) percent. Debentures ........................ 100 — 108-116 
Chicago Edison Co, lst Mt. 5 p. c. O- yr. 010. Bds , Re d., 
11200 ↄ )) yd aa Ras 1 98-161 
City ot London, Огдї1пагу................................ 10 — 91-10, 
6 per cent. Cumulative Pref......... ........... 10 — 114-144 
5 рег cent. Debenture Stock 100 — 125-12 
——-— 44 per cent, 2nd Deb. Sta. Prov. Certa. (all pd.).. 100 g'-1C0 
City of Wellington Electric ui and Power Co., 5 per 
cent. Registered lat Debs., d., 1-1,65) аз оосоае ае as a 48-01 
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Name, 


Cordoba Light and Power Co., lst Mt. Stl. 5 per cent. Bds., 
Red ,000 e 


cent. D DL мез» жэ Ah AERIS 
County “ t Eondon lecti зару; Ordinary ............ 
por CORE. CUI. FIM, ˙ AAA жа зә жаа» 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 
——— 44 per cent. 2nd Debentures Prov. Certs 100 
Edmundson's Electricity Corporation, оташыз,. 1-50,000.. 5 
„ per cent. Cum. Pret. ............ M—— ИВ 
——— 4, ver cent. First Mort. Deb __. 100 
Electrical ble nc pg Co. of Ontario, 5 per ‘cent. 156 
Mort. ). year Gold Bonds, '0,751-15,.75 : 
Electric Lt. & Traction Co of Aust. pe Cm bt 1 30 000 5 
5 per cent Debenture Stock Red 100 
Electric Supply Co. of Victoria, 5 per cent. lst Mt. Deb. 
Stock, ked 


s... eevee 


| 


Folkestone Electric Supply, Ord. Nos. 1-10,000 -. 
pe cent. t Deb. Stock, Red............. .. 100 
Hove El c Lighting, Ord., 1-13,000 fa 5 
Indian Electric Supply and Traction Co, 6 per cent. Con- 
struction Deb. Stock, Nl... 
Isle of Wight Elec. Lt. and Pwr. n Be Pb. Stk. Red. 
ж ТЕСЕ Power and Lig , 6 per cent. pon А 
Hae ed а, 
n an e and Nottin r 
cent. m and ugha nae RS VES : NP Ae 100 
Kidderminster and Dist. Elec. diis and Traction, Pref. 10 
ary 


London Electric, Ordin 
KKK d ²˙ Ä %⅛ ũrP арфа ачу 
——— 4 per cent. lst Mortgage Debenture Stock, Red. 

Madras Electric Supply Corporation, 5 per cent. Construc- 

tion Deb. Stock., Red. (Prov. Certs.), all paid 

Metropolitan Ordinary, 100,001-300,000 .. ............... 

44 per cent. Mortgage Debenture Stock.. 

dà pet oont. Ou. ² séka uvE ku xU» 

WU. {ш per cent. Mortgage Debenture, 6 100 

Mexican Electric Light Co., 5 percent. 1st Mort. Gold Bds., 

1935, С 1-1,000 (3100), D1- 2,000 (3500), M 1-4 PROP 000) — 
Mexican ae and Power Co., Capitai Stock.. ‚8100 
» ра cent. lst Mort. Gold Bonds, Ke P 14.000 
eru 001-14,000 (81,000) 

Midland Blectric Power Dis. v p p.c. Ist Mort. Deb. 

Newcastle-upon-Tyne Electric upply, Ordinary, 1-57, 009 

— e V ˙ .mͤ . "ehexese 

do., 75,001- 97. 500 сали at £2 prem., 168. paid) 2 

—— 5 per cent, Pref., EOLA? caita ˙m rt 5 

—— do., 75,001-87, 500 (issued 2i 10s. prem , 4s. paid) 2 

Notting Hill Electric Lighting E A 

. Debs. Nos. 1-500 (Reg.) 

Oxford Electric, Ordinary, 1-96 and 40.14, 310 

4 per cent. Debenture Stock .................... 00 

River Plate Electricity Co., Ord., 1-119,587 & 120,521-120 507 1 

—— — 6 per cent. Non-Cum. Pref., 1-100,000 

4 per cent. Debenture stock, F 1 

Rosario Klectric Co., 6 per cent. Cum Pref., 1-20,00U 
—— — 6 per cent. Cum. 2ud Pref., 1- 15,000 

Royal — deae, eccle di of Montreal, 24 per cent, First 

Shares Mortgage Debentures ...................... 
Shawinigan Waters and eene! Co., 9 крп с. ET Ist Mt. Ваз. 
Smithfield Markets Electric Su ply, Ord. 000 

+ cent. Debenture Stock 
South Lon 


100 


Urban Electr Sup Ordinary, K 
—— 5 per Supply Co., Ordi Preference, 50,001-80,000 6 
Westminster, ‘ins waite 1 


Pret., 110,101-138,251 


Electric Tramways.— 


Angio-A: tine, 54 per cent. Cum. Pret., 1-250, 007 Я 
— Permanent 6 per cent. Debenture Stock, 1888.... 100 
Auckland Elec. Trams., 5 p.c. lst Mor. Deb, Stk., 'Red. .... 100 
Barcelona Tramways, Ord., 1-20,000 .......... ........... 10 
——— 5 per cent. Cum. Pref. Shares, 199,000. э cesscses 10 
„„ c wem dsedV S 100 
r cent. Red. C 100 
Beth Bloc" amways, Ld., Pref. Ord. Shs., 75,001-150,606.. 1 
——— 5 per cent. Cum. Pref. Shares, 1-59,304 .......... 1 
Birmingham and Midland Trams., 44 p c. lst Db. Stk., Red. 100 
Blackpool and Fleetwood W 10 
Bombay ze Supply & Trams. Co.,6 per cent. Cum. Pref. 8 
рег cent. Deb Stock, F 100 
Brisbane way Invest., Ord., 1- A 5 
5 per cent. Cum. Pref., Nos. 1-75,000 5 
per cent. Deb. 5tk., Red., Prov. Certs. all pd.. 100 
British Columbia Eleciric Railway Co., UL. Deb уз сезе» 100 
denne . ˙ 3 100 
— 5 per cent, Cum. Perpetual Pref. Stock.......... 100 
——— 4+ per cent. lst Mt. Debs., Nos. 1-6,250, of £40 each 40 
——— 44 per cent. Vancouver Power Deb. .............. 100 
British Electric Traction, Ord. 1-500,000 & 60,001-90,000 .. 10 
——— 6 per cent. Cm. Pt., 50,001-60,000 ................ 10 
—— 5 per cent. Per tual Debenture Stock 100 
——— % per cent. 2nd Deb. Stock ...................... 100 
Buenos senos Ayres and Belgrano Tram, ... 5... oo o0 eus voto na 5 
" 6 per cent. Cm. PE 1-40, Oo.. 5 
—— — “В” 6 per cent. Cm. Pf., 1-27,500 еза еә sume amas 5 
s per cent. Deb. Stoc P 100 
c 100 
Buenos Ayres Electric Trams., 5 p.c. Deb. Stk., Red. 100 
Buenos Ayres Gd. Nat. Trams. Co, 5. per cent. Pret. Deb. 
. d A ² mm Srl Ter uin 100 
6 per cent. Deb. Bonds, Red., 1-2,275 ............ 100 
Buenos Ayres Lacroze Trams. Co., stg. 5 per cent. lst Mort. 
Doi DOS CCC nd WA dix wa гаган 00 
Calcutta Tramways C ĩ ² AAA 5 
e ri clade rica 5 
44 per cent. 1st Deb. OUOCR; Кей, dene 100 
Cape Electric Tramways, Nos. 1-480,000 .................. 1 
City of Birmingham Tramways, 5 per cent. Cum. Pref..... 5 
4 per cent. 1st Mortgage Deb., 1-353000 (1917) ...... 100 
City of Buenos Ayres trams. Co. (1904). 1-248 DOO. ossa xcs 5 
——— per cent. Deb. Stock, Red. 1985 ................ 100 
Colombo klectric Tramways and Lighting, 5 per cent, 1st 
Mortgage Debenture Stock, Rae. 


Amount 
paid. 


Last price 


8 
8 


Слон 


M — 
CQO P= 
Сс м- M3 Con nu-n n 
^о CD — СО 
wha =) У Б 
wor 


~J ~ 


М 
C2 


25/32-29/32 xd 
84-94 


97-10) 


77-79 p.c. 
48- 800 


96 Эз 
9/.6-11/16 


.. 13/16-1516 


LEES TCELELTETSEITEERE US SIS Oe eras tls 


97-109 
5-54 
4-44 


$6 98 


100 2002 p.c. 


175 77 
2-24 
1 


- 
100105 
7) 3 
ES 


14-2! 


54-53 


123-127 

1034-108, xd 
102-106 
99-101 


1024-1044 


24-54 
64-74 


Name, XE Last price. 
£ £ 

Cork Electric Tramway and M UAE Co., Ordinary ...... 10 „ 141-1 
E RB DN UNA EM n тәзе she a A Rd Ped Ө те 10 a 124-14 

r cent, 8 o 00 .. 35-1 

Dublin { Unhted Tramways (1896), Ord., Nos. 1-60,000 ...... 10 ва - 1949-55 

— 6 per cent. Pref., Nos. within 140.000 i iovis "OM Uc e 1514 
5, рег cent. Mort. Debs., 1-5.000 Ve e ы рамка 00 — 94-96 

Hastings and Dist Elec. Tram. Co., 44 p.c. Deb. Stk., Red. 100 98-101 

Havana Electric Railway Consolidated Mort. 5 Bue 6 cent. 

50-year Coupon Bonds of 1952, 1-6,957 . 4% 81. ^ & 85.90 
Imperial Tramways, Ordinary ...cccccccsccccccccsescecees s 18-19 

б per cent, Cum. Pref, cccacccccecccocvececoses - RT ЯА 14-14 
Gs percent. Deb. Block с» злее» эзгә ona a2 stas 100 . 108-11 

Isle of Thanet Electric Tramways and Lighting, 5 per c. 

Oum, Pret: Мов, 30.001490. 000 ... Love uo eo eode oss» AES 1-1 

4 per cent. 1st Mt. Db. Stock, Rd.. . 

Kalgoorlie Electric Tramways, 1-25 0, 0 ͤ ⁰ I III. 1 .. 8/32-5/32 

S per cont. ee 1. „. 91-95 
Sper cont: B” Dati. OE РЕГИ use TRA 100 .. 81-85 

Kidderminster Jistrict Lighting and Traction, Pref... 5 . 8-8; 

Lancasnire Up' Tramways Limited, 5 per cent. Prior 

eee, 00 „ 95-92 

£296,500 2ad Mort. Deb Stock... — - — 
£83.530 Deferred Deb. Stock (all fully paid). ... — = — 

Lisbon Electric Tramways Limited, Ord.. Nos 1-593,123.. 1  ..1 316-1 7/16 
— 6 рег cent. Cum. Pref., Nos. 1-425,555 .......... 1 .11/161 
—— 5 per cent. Mort. Deb, 1-5,00) Red. ............ 100 ., 98-10 

London United Trys. (1901), 5 per cent. Cum. Pref........ cM. кез 7% 83 

4 per cent. 1st Mt. Db. Stock, Red. .............. 100 .. £4 £8 

Madras Elec. Trams. (1904), 5 cent. Deb. Stk., Rd. . 100 38-101 

Manila Elec. R R. and Lght о. p, 5 c. lst Lien and Coll. 

Tr. Sinkg. Fund Gold Bonds P 1953, Red.. 1-4 625 . . $1,000 .. 93-95 
Manx Elec. Kailway Co., 5) p.c. Cum. Pref., 301- 21,615 and 

J uis bs ca ec FORO E Cf 8 T 48-84 

—— 44 per cent. lst Mort Deb. Stock, Red. .......... 100 .. 97-100 

Metropolitan Elec. Trams., Defd., 1, 000, for 518. 016. 1 2 3/32-5/32 

5 per cent. Cum. Pref., 500,001 000,000." sonatas © 1 = 27,5231 32 
44 per cent. Deb. Stock, Pv ui sn tind анг wd dV 100 . 95-59 

Mexico Trams. Co., Gen. Cons. Ist Mort. dyes 5 per cent. 

Gold йуз 551401420 539 Os ads FEAT EVER AE MEER CER — 84-86 p. c. 
Milwaukee Electric Rail and Lignt, 5 n cent. 50-yr Cons. 

Mort. Bonds, 1926, 1-5,500 and 7,00 5 1,000 — 103105 
Montreal Street Rail., 44 per cent. Sterling Deb., 601-2,000 

e . ERE VESTE AM Мез EAR 100 — 102-104 
New General Traction, 6 per cent. Cum. Pref., 1-10,000 and б n 

8 „ Goh е зет не нена hsc si thm — 

Oldham, Ashton, and Hyde Tramway, Ordinary .......... 19 = 12 
——— 5 рег cent. Cum. Frei. f r eee Uus 9 
Perth Elec. Tramways (W. 2. apop per — 1 Mrt. Deb. Sk... 100 — 102-106 

Potteries Elec:ric Traction, LM XO. еге »»»е = a-8 

5 per cent. Cum. Pref., 300, 1-545,000 abies denen E us 5-1 
44 per cent. Debenture Stock |.  ... ........... 100 — 95 88 

Provincial Iramways Co., Ordinary. 1 -24 dor AR ENE Pr Id su t-54 

— 6 percent Cum. Pref., 1-.0,000 .................. 10 . 104-114 
EB icr Elec. Tramway and Зарр! y Co., 6 p.c. Cum. Pref., bios 

44 per cent. lst Mort Deb. Stock, Кей. .......... 100 -100 

Sao Paulo 1ramway L gnt, aud Power Кыз sac ed $1u9 125-1 8 
——— Sper cent. lst Mort. Deb., Ked 1929, 1-11.00 . 3900 92.91 p.c xd 

South Metropolitan Electric Tramways and Lighting Co., 

6 per cent. Com. Pref., 19,571-169,570, Prov. Certs. .... .. 29 32-1 1/32 

——— 4 per cent. Deb. Stock, Red. 1940 r 82-85 

Sunderland District Electric Tramways, 5 p.c. lst Mort. 

RÄ,... samet ads tea RE ADR 86-90 
Yorkshire (West Riding) Elec. Tram. Co., Ord., 70,001-110,000 5 1418 

rel 5 54-34 
44 per cent. lst Deb. Stock, Red. ................ 100 9 -94 
Eleetrie Railways.— 

Central London, . =e as =e ne =e me ae =e ae =o 100 2 70 72 
канын. D, ‚o—H— ẽ Z 5» етө э» — 2 ш 100 — 92-94 
— defe rred .. 00 ae 53- 

— 4 p. c. Deb. Stock (Prov. Script Certs., > fully paid) / j 100 — 105-106 
City and South London, Consolidated Ordinary ese seen ee ШИШ) aw 4143 

—— 4 per cent. Debenture ock... 100 102-105 
—— 5 per cent. Pref. Stock '9l ...............eeeeee 100 . 117-121 
9 is „ Men 100 — 115-118 

9 ктт 10 "n g 2 nnen STI - 10.10 
verpoo verhea per cent. „ens esse as 
——— Ordinary, 1-50 UGG ²˙ тә ршн а re tT Oa 
——— 4 per cent. Mort gage Debentures, Red.,1-1,700 .. — w . 

Undergrouud Electric Railways of London, 5 per cent. 

Profit-Sharing Secured Notes ‚G—— ee eeeee "^*^ — ene 70-75 xd 

Telegraphs and Telephones. — 

Amazon Telegraph DO. ERU. Luar ath dedss duda Edd zs 10 3-34 
——— 5 per cent. Debs., Red., within .-1,069............ 100 99-91 

Americau Telephone and Telegraph бөй. Trust 4 per 

cent. Boads, 1-28,000 and 53,091-78,000 ............... 1:020. 12-93 
Avglo-American l'eclegraph Co. Ordinary add plewe sia ts 100 614-645 

— 6 percent Preferred Ordinary .................. 100 107! -1084 
——— Deferred Ordinary ....... . 100 194 204 

Anglo- Portugu -s« тейле Co., 5 pere cent. ‘Ist Mort Deb. 

Stock, Ked. dg ie vétissies- AU 99-101 
Chili Telephone Co., di 44, 600. 5 64-74 
Commercial Cable Co., ster. 590- -year 4 p. 0. Deb Stk., , Red. 109 92-94 
Cuba Submarine Telegraph Co., Ordinary, 1-16,000 ............ 10 73-24 

——— 10 per cent. Preierence, o ¶ . 10 91-161 

Direct Spanish Telegcaph Oo., Ordinary 8 5 58-58 
—— 10 per cent. Cum P 5 81-94 
——— 44 per cent. Debs , 1-600.. 90 100-103 

Direct United States Cable Co.. . 154-154 

Direct West India Cable Co., 44 рег cent. ` Debs., Reg. 

within 1-1,200, Re 100 100-102 
Eastern and south African, 4 per cent. “Mort. Debs., ‘within 

1 3,000, 19 9.. . 100 98-101 

—— — 4 рег cent. Keg. “Mort. ‘Debs. (Mauritias Subsidy), 

%%% TOUS ˙ : .... 25 97.100 

Eastern Extension, Australasia and China, 1 -300, ОСО „г. 10 134-13) £d 
— 4 рег cent Mort Deb. Stock, Perp. .. 100 1045-1064 

Eastern Telegraph Co., Ordiuary Stock ............ 100 137-142 
——— $) рег cent. Preference Stock . à — 320 200 89-91 xd 
—— per cent. Mortgage Debenture stuck... TORNE OTT 102 1044-1064 

Great Northern Telegrapu Чо. (of Copeuhagen) | ...... 10 34.36 

Halifax and Bermudas Cable Co., 4) per cent. lst Mort. 

e ова содњаоде, 102 . 100-102 
Indo-&uropean Telegraph 9 с S 96-58 
Marconi's Wireless О Ара Со, `1-256, 127 Cheer EAM 5-4 

ne . 1 N- 

Monte Video Telephone Co, Ordinary. 1-72,680.................. 1 .. 1546-1 116 
—— 5 per cent. Preference, 1-86,492 ........ ............ . ... A il 

Oriental Telephone and Electric Company................ і 1 5/16-1 7/16 

6 per cent. Cum. Pref. ........ 14-14 

Pacific and European Tel., 4 p.c. Guar. Debs., ‚ Red., ф T 000 100 95-98 
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Name, 


National Telephone, Preferred 
——— Deferred stock........ 


——— 6 per cout, Cuin. Kicat Pret. 


28 08 оо оо оо «4.8 оо оз ъё оо эз оо OD 100 


——— 6 per ceut. Cum. Second Pref. 
— ала 5 рег ceut. Non. Cum. Third TE eoeneene se ee Y] 


—— — 34 per cent. Ded. Stock, 


5 per cent. Cum. Prel, 1-40, 
——— 5 рег cent. Debentare Stock, Hed 


Red. 


4 per cent Deb. Stock, Red. 


000. 


e E ee ne оо оо эө 


eone et %% %%% ов „% sn овоо 9.5 100 es 


каже Rus зе ДООГ ыш 
United River Plate Tele. Co., Urdinary, 1-100 000 Жал» 88 


2 %%% %%% CHL „„ 6% 00006, 


Amount 
paid. Last price 
£ £ 
-. 108-110 
105-107 
10 — 114-124 
10 10-12 
5 75 516-5 9/16 
100 — 283-974 
100-104 
bobo О. xis 63-74 
5. iw 911 
. 100... 1C£.11Uu 


Name, 


Telephone Co. of Egypt, 44 per cent. Deb. Stock, не. — 10 tee 
Weat African Telegraph Со. ..... 


Weat Coast of America, 1-50,000 and 53. 001-53, 008. eiecit E^ ? 
4 p c. Debs, 1-1, 500, dua. by Western Telegraph... 100 
Weat India and Panama Telegraph Co., Ordipary.. ...... ..... 10 ... 
6 per cent, Cum. 1st Preference ....... PORA meses ДОЎ 26е 
—-— 6 per cent. Cum. dnd Preference REN 10 ... 
5 рег ceut. Debs., Red., 1-800 €e99900*90909000900009099000209500000€ 100 eee 
Western Telegraph Co., 1.207.950. н NES 10 
— — 4 per cent. Debenture stock, Red .i.ii 100 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Line, 


Aberdeen Corporation .......... 
Ayr Corporation 


Biker Street and Waterloo Ry... 
Blekenhead Corporation ........ 


Rirmingham соро он 
B asxbaürnOorporation ........ 


В Ack pool Corporation 
lack pool - Tleet wood Trams 


В боо Corporation . 
B »urnemouth Corporation . vx m 


Beadford Corporation .......... 
Beignton Corporation .......... 


Bristol Tramway Company 
Baraley Corporatiou 


te don Corporation 
sedia Or poratiohbbn . 


U wlisie Tramways Company .... 
Central L9adon Rallway........ 


Olty sad 39ath London RAIIWay. 
O ohester Corporation 


O»rk B. T. aud L. Company .... 
О летео Corporation 


D iver Orporat ion 
D 1hlia ead Lacan Blectric Еу... be 
D 161ta О. T. оосо oe ee se 889 FO оо оо 


Dandee City Tramway 
Gast Aan Corporation.......... 


Gbasgow Corporation............ 
AlorcesterCreporation ........ 
„G. N., Plecaillly, ani Brompton. 
„Kelltax Cseporation ............ 
‘Ha idersQGeld Corporation 


‘Tall Corporation 
tifoed O»rporation .............. 


{1х эчђоп Oorporation............ 
Kirkcaldy »tporatton a.. asss.. 


Gancashilee United Tramways .. 
Gates Ooeprration .......... 
Lilocester 


tooo 


э›еротайоп .......... 


LiverpoolCorporation .... = 
LiverpoolOverhead Railway КАР 


Loudon County Council ........ 
Lowestoft O»epotation .......... 


Matdstoue Corporation ........ 
Meauchester Corporation ........ 
Metropolitan District Ballway .. 


И atropotitan Biilway.......... 
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„„ 51 55,276 | 10,058,288 | 1,121,623 |1:58 |11:85 | 3,226 
1»  1[830,086 | 47,108,000 | 5,053,398 1.17 |10927) 2,396 i 
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tions between end shields. This method ensures the most | 


complete access of air to the stator iron. 

The percentage loss by windage is very difficult, if not 
impossible, to calculate with any accuracy, especially con- 
sidering how widely different the types of turbo-machines 
are, and is usually estimated by the designer from previous 
experience of his particular type of machine. Hence it is 
quite impossible to give a definite figure for the percentage 
loss beyond saying that combined friction and windage loss 
invariably lie well under 1 per cent.—J. H. O. 


Answer to No. 969 (awarded 53. ).—V entilation of turbo- 
alternators is of prime consideration in the design of these 
machines, as the external surface is quite inadequate to get 
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rid of the heat, assuming only 1 per cent. of the energy is 
wasted on heating the copper, etc., and keep within the 
permissible temperature rise. Hence the necessity of 
numerous ducts and contrivances for ensuring that the air 
shall circulate through them. There are various methods 
of bringing about an effective circulation of air, depending 
on the make of the machine, different firms carrying out the 
idea differently. The following is a brief list of some of 
the best-known makers and their methods of getting the 
needful circulation of air. 

Parsons.—In this type ventilating ducts are provided by 
inserting spacing pieces between the assembled laminations, 
the air being drawn in through these ducts. Between the 
stator and outside shell is a hollow space, in which are 
inserted baflles, and at the top is an opening so that the air 
which passes into the chamber rises out at the top and 
ventilates by natural draught, the baffles being arranged so 
that every part is properly ventilated. 

Brown- boveri. —The method used by this firm is to extend 
the stator housing at the end to form two chambers cover- 
ing the hub (see Fig. 1). Into these two chambers air is 
admitted from below. This air is caught by fans fastened 


on the rotor, and forced into the shell of the housing, and 
forced through the ducts between the laminations and out 
at the vent-holes at the top. Fig. 2 shows another scheme 
of this firm's, the action being that the air is drawn in 
by fans attached to the rotor, and which send it first 
downward and then upward through successive quarters of 
the machine, 
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Oerlikon Company.—Fig. 3 shows the method this firm 
employ. The ventilating ducts are divided by baffles, 
which go from top to bottom, thereby causing the air to 
traverse definite passages. Over these passages or openings 
at the top are lids, which can be opened or shut if it is 
found that any one part of the machine requires to be more 
thoroughly ventilated than another. 


Westinghouse and Dick- Kerr.—With these firms ducts are 
provided between the laminations, as in other makes, but 
the stator housing is made with large apertures perforated 
at intervals all over to secure free access of air. The per- 
centage taken up for air-ducts is from 15 to 20 per cent. of 
the available iron section.—4A. Н. ELLIS. 

Question No. 970.—I want a few small magnetic clutches somewhat 
similar to those described by Colonel Holden in his paper before 
the Institution of Electrical Engineers about 18 months ago— 
power about 2 h.p. to 5 h.p. at 220 r.p.m. Current to be taken 
atfour volts. State definitely what formula should be used, and, 
if possible, give the sizes of magnets in use for similar work. In 
one case I am rather cramped for room, so tliat I should like the 
magnets as small as possible consistent with certainty in use. 

Best Answer to No. 970 (awarded 10s. ).—F ig. 1 shows the 
arrangement of a magnetic clutch similar to that of Colonel 
Holden’s, and, as it is presumed the querist “Т.” is familiar 
with the mechanical details, it is not proposed to discuss 
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them further. I think * T." will find the following method 
of calculating the pull, etc., fairly simple, and as I have 
designed several clutches in this way it should be found 
reliable. 

We are given or can assume the following data: horse- 
power = 5 ; revolutions per minute, 220 ; diameter of shaft, 
3in. ; E.M.F. of supply = 4 volts. 


I Horse-power — 2.7 K. FN 

| Pa 35,000 
where К = radius about which the tangential pull may be 
supposed to act—this is taken as two-thirds radius of 
clutch, since attraction is uniform over surface of clutch ; 
F = tangential pull in pounds; N = revolutions per minute. 

A 3-h.p. clutch will be about 1ft. diameter, so that 
R-1ít.; F- P w, where w= coefficient of friction for cast 


iron on wrought iron; P = magnetic attraction. Substitut- 
ing these values in L, we get 
Horse-power — 7 oe Na 
i 358,000 
Now 1/218. 
: 3.44 х1хРх 18 х 220 
; 7x 3x 33,000 
whence P 1, 200 (a) 
B? A 
II. Р (lbs.) = 


11185 x 107 


8524 


where A = area of both pole-faces in square centimetres, 
and B= induction density. 

Allowing a factor of safety for slip, ete., P = 2,0001Ь. 
„ 

11:183 x 10° 
(B should be as high as possible, say — 14,000 lines per 
square centimetre). 


*, 2,000 


_ 196 x 106 А 
11183 x 10° 
А == 114 square centimetres 


2,000 


whence 


(b) 


Area of each pole-face = ^ = 57 square centimetres 


= 8:9 square inches = area of shaded portion in Fig. 2. 
We must now assume a value for. in Fig. 2, and then 
work out the number of ampere-turns required, and then 
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find if the space allowed for winding is sufficient: » may 
be assumed to be 4in. 


III. The magnetic law corresponding to Ohm's law is 


magneto-motiv 
Flux = ™agneto-motive force 
magnetic reluctance 


Sufficient data are now available to apply this law. 


(a) Flux = == = 14,000 х 57 = 778 x 10° C.G.S. lines. 


(^) Magneto-motive force = A ampere-turns. In a clutch 


of this sort it is usual to allow about three watts per horse- 
power transmitted. This will give a value for A, amperes. 

(с) The reluctance can be calculated in the usual way 
from the dimensions given above. 
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Ав “T.s” current is supplied at a rather low voltage, he 
wil have to make special provision for ventilating the 


THE ELECTRICAL ENGINEER, JUNE 14, 1907. 


coil, as heat dissipated is proportion to the square of the 
eurrent. 

In cases where it is inconvenient to dismantle shafting 
for purposes of erection or for repairs when necessary, the 
design shown in Fig. 5 might with advantage be adopted. 
For the same horse-power and speed the dimensions will 
be somewhat larger, but the coils can be connected in 
series or parallel easily, and can easily be replaced if 
burned out. Care should be taken in the mechanical con- 
struction, and either of these designs will prove very 
satisfactory.—CLUTCH. 


Answer to No. 970 (awarded 5s.).—The writer has made 
some experiments with a magnetic clutch, as shown in 
Fig. 1, and succeeded in transmitting 5 h.p. to 6 h.p. through 
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it. The cluteh was of cast iron, the exciting coil being 
embedded in the cylindrical channel between the core and 
the jacket. The coil consumes 28 watts, and has 1,240 
ampere-turns; it picks up its current from a slip-ring, which is 
insulated from the shaft, and the return is coupled to the 
shaft. The following formula gives the twisting moment, 
M, when Н.Р. is transmitted through a rotating shaft : 


H.P. 


1 


M = 63,024 inch-pounds, 

where N = revolutions per minute. In the writer’s case 
N=900. So to work the formula out and base the calcula- 
tion on writer’s experiment, it will be seen that the coil in 
question will have to be larger in the relation of as 
136 : 61, or a little over twice as large. 


M, = 63,024 5.5 һр. _ 
900 revs. 
3 h as 61: 156 
M, = 65,024 F = | 
220 revs. 
The pull in pounds between two magnet poles can be 


calculated as follows: 
P = B, x A 72·154 000, 


where B = the flux density in lines per square inch, and 
A the area of the surface of each of tbe pole-faces in square 
inches. The difficulty in using this formula is to find how 
much B is going to be. 

The main flux is calculated as follows : 


M, = 1257 АТ, 
Lin 
Sin em 


where А T. - the total ampere-turns, and L,, is the mean 
length of path through the magnetic circuit. S,, is the 
section of the magnetic circuit, and џи is the permeability 
of the iron. Having obtained М, the main flux, 


B = 8 , where 8 = area of mean section in square 


inches. But as B. in the writer's case, is at a very low 
value, the section of the iron need not be designed апу 
larger; simply allow the winding space to extend deeper 
to take the extra wire. The current is to be taken at four 
volts, and 62˙5 watts are to be consumed to do 3 h. p. at 
220 revolutions. Then the wire with which the coil is to 
be wound will have to carry 15°5 amperes. If the coil is 
only for intermittent use, a 12 S. W. G. will suffice; if not, 
a larger wire must be used, and allowance must be pro- 
vided for the extra space it will require. — H. COLLINSON. 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY | between the slip-rings having a frequency of 


PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 


QUESTIONS. 


981. Ina compound-wound direct-current generator, with commutating 
poles (positive equaliser, say, and four main poles, two coin- 
mutating poles) should the current be led through commutating- 
pole windings on its way from the positive brushes to the 
equaliser? Consider the above machine as direct-current end of 
a motor converter, and arranged to run shunt wound, supplying 
a three-wire system. ls better running ensured by Nadi 
current from positive brush round one commutating pole, an 
that to negative brush round other’ What would be the advan- 
tages or disadvantages in having commutating poles connected 
thus when running compound '—N. K. G. 


982. Continuous current is required for tramway purposes. Motor. 
generators to be employed transforming from Are i current 
three-phase to direct current. Motor to be induction type, but 
capable of operation at same speed either at 25 or 50 periods by 
means of suitable pole- changing switches, with auto- transformer 
in circuit on lower frequency ; the incoming alternatiug-current 
pressure being the same at each frequency. Presuming two sets 
are running, and it is required to start a third, state fully niethod 
of starting this set, giving full details of each successive operation. 
If the set be unable to start up from the alternating-current side, 
reasons should be clearly stated, with diagrams. Secondly, 
presume two sets 5 from one frequency, say 50 periods, 
would it be practicable to operate one or more sets from the lower 
frequency to work in parallel on the continuous-current side with 
those operating from the higher-frequency supply -T. A. P. 


ANSWERS. 


Question No. 97 J. -A single-commutator direct-current dynamo, output 
100kw., 460 volts, is provided with slip-rings, which are connected to 
equidistant points in the armature as cas The slip-rings are 
connected to a static balancer or choking coil, which is connected 
to the middle wire of a three-wire system, giving 230 volts on 
either side. This dynamo supplies energy to the three-wire 
system, and the static balancer deals with the out-of-balance 
currents. Give a sketch of the arrangement, and explain by 
diagrams how the out-of-balance currents are distributed through 
the armature when each side of the system is unequally loaded, 
when the balancer is (а) three-phase, star connected; (^) two- 
phase. 


Best Answer to No. 971 (awarded 10s.).—The operation 
of the three-wire static balancer can conveniently be 
studied by a reference to its simplest form, shown in 
Fig. 1, where the balancer is applied to a two-pole machine 
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having a ring winding. In this case the armature shaft 
carries two slip-rings, a /, in addition to the commutator, 
and connections are made from these slip-rings to two 
points, c d, in the armature winding, which, for the case 
under consideration, are diametrically opposite. The 
choking coil, N C (or neutral compensator, as it is some- 
times called), is simply a low-resistance coil wound on a 
laminated closed magnetic circuit resembling a transformer. 
The middle point of the coil is connected to the middle 
wire or neutral, while the ends of the coil are connec'ed 
across the slip-rings. When the generator is running with 
norma] excitation, an alternating E.M.F. 


revs. per minute x number of poles 
60x2 


and а maximum value equal to the E.M.F. between the 
brushes on the commutator, the effective value being 


l of the maximum. The voltage ratio is, in fact, the 


2 
same as for a rotary converter. The application of this 
alternating E.M.F. to the termináls of the choking coil 
will give rise to a magnetising current, the effective value 
of which is given by 


cycles per second 


E, 
impedance of coil’ 
where E, is the effective E.M.F. between the slip-rings. 


Generally, since the choker has a very small resistance, 
this expression may be written 


E, 


2T e 


where ~ is the frequency (determined from 0) 
L, the inductance of the coil ; апа р, the number of poles 
on the generator. The magnetising current will, therefore, 
depend upon the frequency and the inductance, I. 

It is, therefore, advisable to make the inductance as 
great as possible, in order that the magnetising current 
shall not be excessive. The inductance can be calculated 


from the formula : 
L (henries) 24 r p № ($) х 107*, 


where a l represent the cross-section and mean length of 
the magnetic circuit respectively; u, the permeability of 
the laminated core when under the influence of the 
magnetising current ; and N the number of turns in the 
coil. The core is, of course, worked below saturation so as 
to obtain a high value for p. 

Considering the arrangement of Fig. 1, it is at once 
apparent that the middle point of the choker will be at a 
potential midway between that of the terminals and, there- 
fore, the slip-rings. Now, the tappings from the armature 
winding to the slip-rings are always symmetrically situated 
with respect to the + and - brushes. Hence the middle 
point of the choker will have a fixed potential with respect 
to the main commutator brushes, and the voltage betwecn 
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this point and either brush will be equal to one-half of that 
between the main brushes. | 

The out-of-balance current on entering the choker is 
compelled to divide equally in each half, as with this 
subdivision the choker offers the least apparent resistance, 
since the resultant magnetising effect of the out-of-balance 
current in the choker itself is zero, due to the mag- 
netising effect produced in one half neutralising that 
of the other. If the out-of-balance current took the 
path of least ohmic resistance, as obc + (Fig. 1), 
then with half a revolution of the armature the current 


is produced | would be flowing in the opposite direction in the 


854a 
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choker; therefore, resulting in effect to an alternating 
current. If, however, the impedance of the choker be 
taken into consideration, a considerable resistance would be 
offered to this alternating current, so that the path of least 
apparent resistance is, therefore, when the current divides 
equally in each half of the choker, although the ohmic 
resistance is slightly greater in this case. 

With the arrangement depicted in Fig. 1, the out-of- 
balance current will cause an unequal distribution of 
eurrent in the armature, and, therefore, unequal beating. 
If we consider that the + brush is the more heavily loaded 
side, then the current in that half of the armature on the 
same side of the tappings as the + brush will be greater 
than the current in the remaining conductors by about half 
of the out-of-balance current. In order to obtain a more 
uniform distribution of current in the armature, and, 


FIGs. ЗА, In, 5c, AND 3n. —Distribution of Out-of-Balance Current ia Armature 
Winding Fig 34, single-phase choker ; Fig. 50, two or four phase choker; 
Fig. IB, three phase choker; Fig 3p, six-phase choker. The effect of the 
magnetising current has not been considered. A two-pole armature is con- 
sidered for simplicity. With a multipolar machine having a multiple- 
circuit armature wind'ng. the distribution of current per circuit would be 
in the same ratio as that shown. The value of С: per circuit would, how- 
ever, be С:/р, where р is the number of poles. 


therefore, reduced heating, the schemes of using three- 
phase and two-phase chokers have been put into operation, 
and are shown in Figs. 2А and 2B. In each of these cases 
the slip-rings are connected to the armature winding in the 
same manner as for a rotary converter, as shown in Table I. 
With a two-circuit or series winding on the armature, one 
tap per collector ring is only required, the armature wind- 
ing being divided into as many parts by the tappings as 
there are collector rings, independent of the number of 
poles. With a multiple-circuit winding, the number of taps 
per collector ring are equal to the number of pairs of poles, 
and are symmetrically situated with regard to the latter. 
The distribution of the out-of-balance current in the 
choker itself for a three or two phase balancer must be 
equal in the various sections, from the reasoning given 
above for the single-phase case. The distribution of the 
out-of-balance current in the armature can be followed by 
reference to Figs. 5A, В, C, D, Fig. 3B referring to a three- 


phase and Fig. 3C to a two-phase choker, the latter arrange- 
ment being sometimes termed four-phase. With a six- 
phase six тке arrangement the distribution of the out- 
of-balance current in the armature would be still more 
uniform, rosulting in lees local heating of the armature 
(Fig. 3D). 


TABLE I. 
T on ' 
: (uniber 
Effective! number of number of | Nuni 
voltage* | taps from | ‘PS from | of taps 
Num armature to! рег ship- 
— of slip- between irmatureto slip-rings | ring for 
rings. em slip-rings for — multiple 
rings. two-circuit aie d 1 
| indipg, | Citit winding. 
i | MS winding. 
Single phasechoker 2 | 101 2 2pt ES 
Two or four phase 4 50 4 4p ‘Pn og 
choker NE 82 к £ 
Three-phasechoker 5 561 2 3 35 |$53- 
Six-phase choker... 6 6 6p = 


| 70:7 


* The voltage between commutator brushes being taken as 100. 
% number of pairs of poles. 

The unequal distribution of the out-of-balance current in 
the armature will give rise to unequal armature reaction 
on the field, which will have à maximum effect with the 
single-phase arrangement, but a decreasing influence as the 


Fie. 4, - Static Balancers. А, sipgle-phase; B, two or four phase: 
C, three-phase. 


number of slip-rings are increased. Increasing the number 
of slip-rings—i.e., supplying the out-of-balance current to 
the armature at a greater number of points—causes a more 
rapid oscillation of the armature reaction flux due to this 
current, but as the amplitude of the flux oscillation is much 
reduced, the resultant field is, therefore, more constant. In 
some cases the oscillation due to this reaction has shown 
itself by a flickering of the lamps running on the circuit. 

The arrangement of the compensator for single, three, 
and four (two) phase are shown in Fig. 4. 

NoTE.—In the diagrams of Fig. 1, 2, 3, a two pole 
machine is represented for the sake of simplicity.— A. E. T. 


Answer to No. 971 (awarded 7s. 6d.).—It is an easy 
matter to give a sketch of this method of balancing, 
suggested first, I believe, by a Mr. Jeannin in the Electrical 
World and Engineer in 1904, p. 683, with several other 
arrangements, but it is difficult to see where the theory of 
the method comes in. Personally, I do not see any theory 
which would cause any balancing at all on an ordinary 
three-wire system without the use of the usual balancer. 
Also by using a properly compounded balancer with both 
series and shunt fields cross-connected to the bus bars, 
quite satisfactory balancing may be achieved without 
the use of this extra expense; for if balancing is 
obtained such that the proper pressure is maintained 
on each side of the system to within 1 per cent. 
it appears to me to be perfectly satisfactory. The 
chief fault with such balancers lies with the size chasen— 


Electric Railway Statistics of Canada.—An 
interesting report has been issued by the Department of 
Railways and Canals of Canada, giving statistics of the 
electric railways in the Dominion According to the 
report, there were in operation at the close of the fiscal year 
cnded June 30, 1906, 814 miles of electric railway, 195 
miles being double-tracked. The paid-up capital amounted 
to £12,771,414. The gross earnings aggregated £2,193,374, 
an increase of £321,950, and the working expenscs 
£1,335,007, an increase of £151,369, leaving the net 
carnings £858,367, an increase of £170,581. The number 
of passengers carried was 237,655,074, an increase of 
54,187,757, and the freight carried amounted to 506,024 
tons, a decrease of 4,326 tons. The car mileage was 
56,618,836, an increase of 4,659,735 miles. The acccident 
rcturns show a total of 47 persons killed during the year, 
and 1,653 persons injured. Power was supplied in 15 cases 
by water, and in 41 cases by steam. Ontario bas 441 miles, 
Quebec 198, New Brunswick 16, Nova Scotia 54, Manitoba 
32, and British Columbia 72 miles. Returns were recived 
from 47 companies. 


Technical Education.—In the annual volume issued 
by the Board of Education some new regulations are to be 
found which may eventually prove of great servico to 
employers of labour, by making the education given in 
technical schools have some relation to the industries 
carried on in the district. The new regulations provide 
for a certificate, endorsed by the Board of Education, to be 
awarded for prolonged attendance and good attainments in 
approved courses of instruction. Each course proposed for 
approval must aim at providing such a technical education 
as will have a definite value in connection with the occupa- 
tion to which it is related. No course will be approved 
for this purpose which does not lead to a standard of 
attainment at least as high as may reasonably be expected in 
the case of a student who his given diligent attention to 
tho work of evening classes for а period of five years 
following upon a good elementary education. In the case 
of such a student, two of these fivo years might be spent 
at a preliminary evening school course and the following 
three years at a technical course. It is obvious that the 
possession of such a certificate will have a definite value in 
tho eyes of employers. No certificate will bo given toa 
student under 17 years of age. 

British Electric Traction.—The report which the 
directors of the British Electric Traction Company, Limited, 
have this week issued to their shareholders is by no means 
a very cheering document. Tho net profit, after reserving 
against depreciation of undertakings worked by the com- 
pany, buildiugs and freehold land, doubtful debts, and 
expenditure on undertakings not proceeded with, is 
£207,462. This includes £17,836 brought forward from 
last year, and also £41,968, being half of the remaining 
profits on the Bombay undertaking. After paying a pre- 
ference dividend of 6 per cent. for the year and interest 
on debenture stock, there is a balanco to carry forward 
(as at March 31) of £15,115. Thus the holders of ordinary 
shares receive no dividend, as against 5 per cent. a year 
ago. Net profits wero some £33,000 lower than the 
previous year. The company has carried nothing to 
reserve since 1900, and written nothing off goodwill 
since 1902. One of the reasons given for the unsatis- 
factory result is the reduction of fares which has taken 
place on the lines worked by the associated companies 
during the past six years. Last year the average fare per 
passenger amounted to 1°22d., and the reduction since 1901 
of 1d. per passenger represents a sum of £201,223 on the 
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number of passengers carried last year by the associated 
companies. The directors are taking steps to resist the 
constant demand for reduced fares, and to augment 
wherever possible. The municipal authorities are blamed 
for the inadequacy of the profits by causing an increase 
of capital expenditure, while reducing the revenues and 
otherwise prejudicially affecting the enterprise and profits 
of companies. 


London Electric Railway Fares.—The Central 
London Railway Company have now definitely decided to 
raise the fares on their line for long distances, and the 
Metropolitan and District Railway Companies have at the 
same time decided to revise the fares on their lines on a 
similar basis. The understanding arrived at between the 
three companies with a view to increasing the longer- 
distance fares has becn hinted at for some time, but now 
that the companies have completed their negotiations, it is 
to bo hoped that the result will be a distinct step towards 
the re-establishment of electric railway fares in London on 
a remunerative basis. The scale of fares on the abovc- 
named lines, which is now to be readjusted, is obviously too 
low to allow the companies to earn reasonable profits, even 
if they were still living in the days when they had to con- 
tend with no more competition than that of the old steam 
railways and the horse omnibuses. But with the opening 
of other electric lines, and the running of motor omnibuses, 
which have attracted a good many of the passengers of the 
older electric lines, it was not possible to expect that the 
latter could continue to carry passengers at unremunerativo 
fares, especially when tho supply of transit facilities had 
outrun the demand. It remains to be scen whether tho 
raising of fares on the Central London, District, and 
Metropolitan lines will have the desired effect. A good 
deal of the advantage will be lost, however, if the fares 
charged by motor-omnibus companies remain as they are 
at present. But seeing that the latter at the present ratcs 
are earning no dividends, it is inconceivable that they will 
continue at their absurdly low rates, and we think they 
will perceive that the only satisfactory method of meeting 
the present case is by a common understanding and working 
arrangement. 

Electric Distribution.—Two patents have recently 
been granted to Messrs. Siemens Bros. and Co. One of 
them relates to the regulation of alternating-current circuits 
by means of automatically-operating buffer devices. In 
this case an alternating-current booster is interposed 
between the main leads and the rotary converter and 
buffer battery employed. The field of the booster is excited 
by а current which varies with the load on the network, 
aud may also be dependent upon a current derived from 
the storage battery. In the arrangement shown in Fig. 1, 
the excitation of the booster, /, is effected through the series 
transformer, 9, and the auxiliary rotary converter, Л. Ina 
modified arrangement, the excitation is effected by means 
of a current from the battery, e, the current being regulated 
by а variable resistance controlled by a solenoid carrying a 
current proportional to the nctwork load. The other patent 


describes a means for reducing fluctuations of current in 
an alternating-current network, f, by a buffer battery, e, in 
parallel with the alternating-current generator, «, for the 
case in which the battery is also utilised to feed a direct- 
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current network, », the rotary converter, d, is provided 
with a booster, l! (Fig. 2), the field excitation of which 
varies according to the currents traversing both networks. 
One part of the field winding, г, is fed from a rotary con- 
verter, Л, which in turn is fed from a series transformer, g. 
The other part, m, carries a current proportional to the 
current through the network, n. A modified form (Fig. 3) 
has two separate boosters, /, I?, in series, the respective 
windings of which differ like the respective parts in the 
first modification. 


Flux Density in Armature Teeth.—J. K. Sumee, 
writing in the Elektrotechnik und Maschinenbau, says the 
apparent tooth density is the quotient of flux per pole by 
cross-section of teeth under one pole. The true density is 
always somewhat lower than this value, because some of 
the flux enters the armature by the slots. This fraction of 
the flux entering by the slots is proportional to the 
magneto-motive force (ampere-turns) used in the teeth, 
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and its relation to these ampere-turns may, therefore, be 
represented by a straight line as in the diagram. It is, 
then, only necessary to superpose the ordinates of this 
curve on the magnetisation curve of the iron employed in 
order to arrive at the total flux density, assuming the 
whole flux passed into the teeth—iv., the apparent flux 
density. The wider {Һе slots are in relation to the teeth 
the greater will the proportion of the flux carricd by them 
be and the steeper the air curve, as shown dotted in 
the diagram, the dotted line being for the ratio K 
_ slot width Th 

tooth width ў 
ordinates of these two curves are shown superposed on the 
magnetisation curve for “Styria” armature iron as given 
by Карр, the resultant being the apparent density. The 
values for intermediate values of slot width can be readily 
estimated. 


The Workmen’s Compensation Act. — An 
important point under the Workmen’s Compensation 
Act, 1897, was settled in the Court of Appeal last week. 
The ease raised the question whether & workman who was 
employed in putting up gas-engines in an engine-house 
some distance from a dock for the purpose of generating 
electricity was employed in or about an engineering work 
within the meaning of the Act. The county court judge 
before whom the case was originally tried answered the 
question in the affirmative in the case of Rimmer v. Premier 
Gas-Engine Company, Limited, reported in the Times (and 
given here in another column), and he based his award, in 
favour of plaintiff, on three grounds. He found “ аб the 
accident took place in an electrical station, and, therefore, 
in a factory ; that the workman was employed in or about 
a shipbuilding yard, and that the workman was employed on, 
in, or about an engineering work.” The Court of Appeal, 
however, by a majority of two to one reversed the decision, 
the majority holding that the place where the accident 
happened was not within what would ordinarily be termed 
the area of the dock. Sir Gorell Barnes, who agreed with 
the Master of the Rolls in favour of allowing the appeal, 


= 2, and the full line for the ratio 1. 


thought that it was impossible to hold that a place which 
was used to supply electrical energy for a multitude of 
purposes should be held to be part of a dock because one of 
those purposes was the supply of power for the dock. 
Lord Justice Kennedy, who differed from this decision, 
could not see why the part of the work on which plaintiff 
was employed, which was necessary and essential for two 
other parts of the yard, should be said to be not necessary 
or essential to the third. He upheld the finding of the 
county court judge that the workman was engaged in a 
material and necessary part of the construction of the work 
which was required for the purposes of the shipyard, and 
which, therefore, formed a necessary part of the shipyard ; 
energy was produced to supply the dock, which would 
otherwise be without motive power for its gates and 
cranes. His Lordship said it would be against this con- 
clusion of fact to hold that because this place was not 
within the wall of the dock, though it was within the same 
area as the dock, it could not be treated as part of the 
construction of that which was intended to be an essential 
part of the dock. The case no doubt will be carried 
further, and it is as well that the principle involved in 
this particular case should be settled, for it is applicable to 
many others. 


Alternating-Current Motor Starter.—The accom- 
panying illustration shows a starting device for use with a 
repulsion-induction motor for which а patent was granted 
on April 30 to Mr. W. A. Layman, and described in the 
New York Electrical World. The motor is of the Wagner 
type, which starts as a plain repulsion motor and is con- 
verted into an induction motor by a centrifugal device 
when the rotor attains full speed. The inventor has 
arranged to impress upon the primary terminals of the 
motor an E.M.F. which can be so varied that the torque of 
the rotor can be held practically constant from standstill to 
normal speed. ‘There is connected across the supply leads 
a specially-designed transformer, which is used as a so-called 
auto-transformer with one section reversed, as shown in 
the illustration. At starting, the controller arm rests on 
the intermediate contact of the auto-transformer winding. 


The voltage is gradually raised as the speed increascs by 
moving the controller handle manually until an E. M. F. 
greater than normal is obtained at a speed somewhat less 
than synchronism. A further movement of the controller 
arm places it upon a contact of the auxiliary coil, whose 
voltage is opposed to that of the main coil. The further 
rotation of the arm finally brings it to the last contact, 
thereby gradually reducing the voltage to the normal 
operating value and completely cutting the auto-transformer 
coil from the motor circuits, when the centrifugal device 
converts the machine into an induction motor. The leading 
claim, which seems to cover all variable-voltage starting 
schemes now in use, is as follows: the method of operat- 
ing an alternating-current motor, which consiste in starting 
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said motor оп a voltage below normal operating voltage, 
and raising said voltage before normal running speed under 
load is attained. 

Street Improvements and the Tramways 
Account.—One of the points of the Council's tramway 
policy which has roused a great deal of interest is that 
relating to the cost of street improvements and the propor- 
tion borne by the tramways. Certainly it is one which 
involves vital principles, and ought, therefore, not to be 
left for long undecided. The practice on this point varies 
greatly. In Glasgow, Leeds, and Liverpool none of the 
expenditure involved in the widening of thoroughfares 
necessitated by the construction of tramways is charged to 
tramways account, whereas in Middlesex, where the con- 
ditions approximate closely to those applying to the London 
County Council's lines, the cost of the widenings is made 
part of the capital charges of the undertakings, and no 
part of the cost is charged to the general county rate. It 
seems altogether inequitable to saddle the tramways with 
this cost, which is for the benefit of the inhabitants and all 
who use the highway within a certain area. Why, there- 
fore, should one section of the public—i.e, the tramway 
travelling public—be levied to provide benefits which are 
commonly enjoyed?! Mr. Cockerton touches upon this 
debatable point in his report. He points out that by a 
clause inserted in each of the London County Council 
Tramways and Improvements Acts the Council may appor- 
tion the costs and expenses in such manner as they may 
think proper between the improvements account and the 
separate account which they may keep in relation to tram- 
ways, and this clause clearly precludes him from any 
interference with the discretion of the Council in the 
matter. The whole question of these apportionments, Mr. 
Cockerton adds, is one of extreme complexity, and he 
considers that it would be absolutely impossible for him to 
give any decision on these matters, even if he had legal 
authority to do so, without holding a local inquiry in each 
case, assisted by qualified assessors and taking expert 
evidence on the points at issue. A remedy for the ditti- 
culties arising in connection with these apportionments 
might, he thinks, be found in the insertion of a clause in 
the Council's Tramways and Improvements Acts fixing 
the proportion of expenditure chargeable to the different 
accounts, or, as an alternative, the clause might provide for 
the constitution of an independent tribunal—-«.4., the Board 
of Trade—which would be clothed with full powers to 
adjudicate on these questions. 


London County Council Testing Fees. — The 
intention of the London County Council, declared at the 
end of last month, to prescribe the following scale of fees in 
respect of duties performed by its inspectors in visiting test- 
ing stations established in the county by undertakers under 
the provisions of special Acts or provisional orders—viz. : 
(1) for the first three testing stations or less in the same 
area of supply, a charge of £10 per year ; (2) for each addi- 
tional station in the same area, a charge of £2 а year— 
does not meet with the general approval of many local 
authorities owning undertakings within the area, and there 
is evidence of а desire on the part of the latter to make 
representations to the Board of Trade objecting to the pro- 
posed fees. The Electricity Committee of the Fulham 
Borough Council are strongly opposed to the proposed scale of 
fees, and they have requested the Parliamentary Committee 
to take the necessary steps giving effect to the opposition. 
The latter, reporting to the Council, say that up to a recent 
date little action has been taken by the London County 
Council in this connection with a view to enforcing its 
powers under the provisional orders, but recently they have 
been approaching the companies and some of the munici- 
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palities with the object of compelling them to erect а 
number of stations. The use of these stations, continues 
the report, appears to be merely to enable the London 
County Council to check the pressure of supply, a test 
which could be undertaken at any time upon any con- 
sumer' premises. The committee say they are advised 
that the cost of providing a number of stations adequate 
for testing the pressure all over the distributing network 
would be enormous, and, therefore, in the interest of the 
consumer, who eventually has to bear the cost, every effort 
should be made to resist the action of the London County 
Council, and at least to postpone the needless expenditure 
on testing stations, until serious complaints of bad pressure 
have been made by consumers, and the London County 
Council are called upon by them to insist upon the erection 
of the stations. The committee recommend that strong 
representation be made to the Board of Trade on behalf of 
Fulham Council, objecting to the proposed scale of fees to 
be prescribed by the London County Council in respect of 
duties performed by its inspectors in visiting testing 
stations established by undertakers in electric lighting areas 
under the provisions of special Acts or provisional orders. 


Electricity in Gold Mines.—The engineering con: 
ference arranged by the Institution of Civil Engineers was 
engaged on Wednesday ‘morning in considering a paper on 
some of the problems of the Witwatersrand goldfields, 
which was placed before it by Mr. George Alfred Denny, 
It may be gathered from the paper that the problems with 
which the Witwatersrand mining industry is confronted 
are both important and numerous. But we can only touch 
upon three which interest us most. These are the problems 
of winding and power transmission and pumping, the first 
of which comprises both the hoisting of ore and also the 
raising and lowering of men into the mines. Great diversity 
of opinion exists as to the best method of hoisting, the 
three favoured systems, according to Mr. Denny, being: 
(1) the Koepe and Whiting (sheave hoisting); (2) drum 
hoisting in one lift; (3) drum hoisting in stages. The 
objections which the author enumerates to (1) are slip, 
rope sway, great rope strain, changing stations ; to (2) the 
large size of engine required —more than double that of 
one of the two-stage engines, great masses to be put in 
motion, longer time for acceleration and retardation, use 
of taper ropes ; to (3) transfer of load in the shaft, duplica- 
tion of drivers. His own leaning is to the electrical 
double-stage system.  Hoisting along inclines from the 
bottom of deep-level shafts will, he says, probably be elec- 
trical. The problem in this connection is the choice of 
system, whether rheostatic or flywheel control. He favours 
the first for short, tbe second for long hauls. With regard 
to power transmission in the mines, Mr. Denny examines 
the two principal systems employed—viz., electrical trans- 
mission and compressed-air transmission. His views on 
the matter are compressed into the following paragraph 
which is of great interest: “ Тһе average efficiency secured 
from the former” (electrical transmission) ‘does not 
exceed 50 per cent., that of the latter does not exceed 
6 per cent. The problem is to raise these efficiencies. My 
opinion is that the electrical power should be generated in 
bulk by public companies, and not individually by the 
mines, and that the air should be compressed near the 
point of use by small machines electrically driven, thus 
abolishing the existing miles of air mains and feeders. The 
efficiency of air-transmission systems might by these means 
be raised to 30 per cent., and the average efficiency of the 
electrical transmission, if purchased from outside sources, 
should be 75 per cent.” Then the problem of pumping is 
also dealt with, and of this Mr. Denny states that it com- 
prises questions of the most etlicient and economical 
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handling of water from depths of 4,000ft. and upwards. 
The principal systems are, he says: (1) triple-expansion, 
direct - acting pumping engines, either rotative or non- 
rotative, placed underground: (2) high-speed plunger 
pumps electrically driven; (3) high-lift pumps of the 
centrifugal type electrically driven; (4) high-lift pumps 
of the hydraulic type; (5) hoisting with balers attached 
under the skip. The average quantity of water to be 
handled from deep-level shafts is not expected to exceed 
100 to 150 gallons per minute. The hydraulic pumping 
system appeals most to the author, though the great advan- 
tages of the baler when small quantities only are to be 
dealt with probably render it superior to any system of 
pumping. 

Foreign Trade Returns.—The Board of Trade 
returns for May, when compared with those for the corre- 
sponding month of 1906, show satisfactory increases in the 
value of imports into the United Kingdom, and also in 
the value of exports. But comparing May with April of 
this year, the increases are by no means so striking as were 
those recorded in the earlier month. The value of the 
imports in May, 1907, was £52,619,423, an increase of 
1,201,692, or 2'1 per cent. as compared with May, 1906, 
whilst the total exports amounted to £36,922,548, an 
increase of £5,197,621—i.¢., 16°4 per cent. The imports 
of telegraph cables and apparatus are valued at £97,467, a 
decrease of £3,629. For the five months of this year the 
aggregate value of imported telegraph cables and apparatus 
is returned at £546,952, which is £46,609 more than 1906. 
The value of the exports of telegraph cables and apparatus 
for May, 1907, is returned as £129,334—a decrease of 
£1,134; for the five months of this year the exports 
amounted to £767,979—a decrease of £190,509. The 
imports of wire (including telegraph and telephone wire) 
decreased last month both as regards quantity and value, 
the figures returned being 4,831 tons, valued at £51,544 ; 
the figures last year were 5,179 tons, valued at £52,897. 
There is also a slight decrease in the quantity of wire 
imported during the five months, but the aggregate value 
shows an increase, the total being £282,272, compared with 
£270,679 for the corresponding period of 1906. In the 
case of electrical machinery of all kinds, 649 tons, valued 
at £50,706, were imported, as against 390 tons valued at 
£50,871 imported in May, 1906. The aggregate quantity 
and value of these imports show an increase during the 
five months, the figures being : for 1907, 2,973 tons, valued 
at £245,076; 1906, 2,840 tons, valued at £233,101. 
Turning now to exports, we have already given figures for 
telegraph cables and apparatus, which show decreases in the 
value of the exports of these commodities during May and 
during the five months of this year. The exports of wire, 
including telegraph and telephone wire, maintained last 
month the increase which set in some time ago, the figures 
for May being 3,847 tons in quantity and £75,381 in value; 
for the five months the figures were 20,872 tons, valued at 
£585,041. The exports of manufactured electrical machinery 
amounted in May to 1,051 tons, valued at £78,095, com- 
pared with 1,517 tons valued at £88,992 in May, 1900. 
The aggregate quantity and value of the exports of elec- 
trical machinery for the first four months of this and the 
previous year are returned as follows: 1907, 5,433 tons, 
valued at £581,076 ; 1906, 5,265 tons, valued at £560,586. 
The returns give some indication of the fluctuating state of 
the foreign market for electrical goods and machinery. 


Publications Received.—There has come to hand 
from the publishers (Messrs. Charles Griffin and Co., 
Limited, Exeter-street, Strand, London, W.C.) a pocket- 
book of electrical rules and tables planned by the late Mr. 
John Munro and Prof. Andrew Jamieson, M. I. C. E. That 


the pocket-book has reached its eighteenth edition is con- 
vincing testimony to its reliability and usefulness, and 
Prof. Jamieson, who, as sole surviving author, is responsible 
for the latest edition, has brought the book well up to date 
and even enhanced its value by the new matter which he 
bas introduced. Mr. Herbert E. Cann, electrician-in-chief 
of the North German Submarine Cable Manufacturing 
Company, has provided a description of his scale-zero 
method of *'Localising Faults,” accompanied by a series of 
up-to-date notes on the Testing of Submarine Cables.’ 
Mr. Herbert Laws Webb has contributed a rection on 
“Telephony,” which replaces the matter in previous 
editions upon this subject. Dr. J. Erskine-Murray 
specially wrote a new section dealing with “Radio or 
Wireless Telegraphy.” A concise reference to three 1907 
papers recently read before the Institution of Electrical 
Engincers by Messrs. James Swinburne, Paterson, Haworth, 
etc, upon the new incandescent lamps has been inserted 
under the section on electric lighting. Sucb, briefly, are 
the chief of the new features of the eighteenth edition of 
„Munro and Jamieson’s Pucket-Book ”; the others are too 
well known and highly valued to need recapitulation. It 
remains to be said that the diagrams are numerous and 
clear, that the index is adequate, and that the tables and 
contents (so far as can be judged from a hasty and random 
checking) are trustworthy. ‘The pocket-book is published 
in leather at 8s. 6d —The June issue of the Journal of the 
Institution of Electrical Engineers (E. and F. N. Spon, 
57, Haymarket, S. W. 5s.) contains communications read 
before the Institution in London and before the local 
sections, many of which have already appeared in these 
columns. But the present issue is of special interest, 
inasmuch as it contains a revised and corrected report of 
the very clear exposition of The Modern Theory of Elec- 
trical Conductivity of Metals " which was given by Prof. 
J.J. Thomson, F.R.S., in February last; Mr. J. S. High 
field's paper on ** The Transmission of Electricity by Direct 
Current on the Series System”; Mr. W. Cramp's paper 
оп ‘Magnetic Leakage and its Effect in Electrical 
Design " (Manchester Local Section); Mr. С. Ralph's, The 
Electric Power Installation at Grangesberg Iron Mines, 
Sweden" (Newcastle Local Section); Mr. F. Walker's 
“Remote - Control High-Tension Switchgear” (Glasgow 
Local Section); “Notes on the Breaking of Trolley Wires," 
by Mr. P. S. Sheardown ; and ‘Suction Producer Plant,” 
by Mr. A. E. Porte (Dublin); and two papers read before 
the Cape Town Local Section—viz., “ Тһгев-Рһаѕе Electric 
Power Transmission at the Cape Explosive Works," by Mr. 
R. S. Mansel, and “Modern Transformer Design," by Mr. 
H. Bohle, figure in the June issue of the Journal. Pocket 
Book of Electrie Lighting and Heating," by Mr. S. F. 
Walker, is the title of a book which has just been published 
by Messrs. Crosby Lockwood and Son, London, at 7s. 6d. 
net, and receipt of which we acknowledge. The author 
has got together in handy form the information as to 
appliances under the control of an electrical engineer. He 
claims that it will save the time that one has to spend in 
hunting for information “among a number of books or 
catalogues." And anyone who handles the pocket-book 
cannot fail to notice that the names of manufacturing firms 
and their goods figure more prominently therein than is 
usually the case with such books. 


Electrical Openings Abroad.—The electrical market 
at home being overrun with the products of American and 
Continental factories, British manufacturers are obliged to 
seek an outlet for their products in distant and undeveloped 
lands And even then their enterprise is limited to those 
countries in which protective tariffs do not operate to 
exclude foreigu-made goods. While it is certaiuly advisable 
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to concentrate attention upon such centres, and to secure 
there a sound footing before a too fierce competition makes 
its appearance, it must be remembered that the risks of 
such trade are very great, and that the security is not of 
the safest. Such speculative enterprise is small solatium 
for loss of the home trade, especially when we bear in 
mind that many English electrical firms are not making 
sufficient profit at home to enable them to incur the 
necessary expenditure for pushing foreign business 
adequately ; but until an improvement in the conditions 
sets in, and the facilities for attack upon the home 
market from without are remcved, firms in this country 
must not look askance at the prospects of trade abroad, if 
only to preserve their manufacturing vitality. The British 
consuls abroad are rendering a decided service to manv 
manufacturing concerns in this country by indicating in 
their reporte, published through the Foreign Office, possible 
openings for trade. We have before now called attention 
to the likelihood of the Far East as a good field for elec- 
trical capital and enterprise, and our predictions receive 
confirmation in consular reports from that district. In 
China, the newly-erected mill at Ningpo of the Who foong 
Spinning-Mill Company (which is under Japanese manage- 
ment, and the machinery for which was purchased in 
Manchester) is lighted by electricity. "There is, however, 
power to spare, and a project has been started that the 
company should undertake the lighting of some portions of 
the native city and also of the Campo, where the foreign 
residences are situated. At Chinkiang the electric lighting 
company is still working on its old lines, and is not yet in 
favour with the small foreign community. The managing 
syndicate continue to express themselves anxious to meet 
foreign views by a remodelling of their plant arrange- 
ments, but so far the syndicate's promises have not got 
beyond mere words. There are less than 3,000 lamps in 
use, and these are almost entirely small lamps of 16 c.p. 
Many mills and factories are, however, in course of erection 
in the neighbourhood, and with the prospect of using 
electric power the electric lighting company will no doubt 
find it impossible to continue to work on the old lines. 
The import of electrical material and fittings in Chinkiang 
during 1906 is returned as £1,761 and telegraph materials 
£1,463. It is a far cry from China to Argentina, but the 
latter holds out no less hope than the former. The British 
consul at Rosario reports that the inauguration of the city 
section of the electric tramway system (contracted by a 
Belgian company) was effected during the past year, while 
in the many important publie works and buildings now 
being carried on—including the Chamber of Commerce 
(Bolsa de Comercio), at a cost of £30,000 ; the enlargement 
of the important workshops of the Amalgamated Railways 
(Central Argentine Railway and Buenos Ayres and Rosario 
Railway), at which some 3,000 men are employed; buildings 
to be occupied by two new banks; enlargement of the 
premises of the Italian and Spanish banks, etc.—there is 
some opening for electric lighting and driving. The 
import of electrical appliances into Rosario last year 
amounted to £35,579. Nearer home, the future develop- 
ment of industries in Sweden depends in a very large 
measure upon electrical power. This can be obtained 
from the waterfalls, the value of which is being appreciated 
in this connection, especially that of Trollhattan, not far 


from Gothenburg. Electrical railways will probably be a 


feature of the future. 


London County Council Tramway Finance. 
Much party capital has been made out of the London 
County Councils trading undertakings, and of these the 
tramways undertaking has certainly not escaped a fair 
ghare of embarrassing attention from friend and foc alike. 


For between the adulation showered upon it by the former 
and the opprobrium heaped upon it by the latter, the 
tramways undertaking has appeared somewhat of an 
enigma to the man in the street. Nevertheless, it is 
extremely gratifying to be told by the chairman of the 
Finance Committee that “there was never any intention 
on the part of any member of his party to question the 
accuracy of the figures presented from time to time to the 
Council by their officials," and we hope we may take it 
that the satisfactory financial results shown by the working 
of the tramways have been established to the satisfaction 
of all. The report of the district auditor (Mr. Cockerton) 
was presented to the Council last week. The appropriation 
account, which shows a balance in hand for the year 
1904-5 of £29,988. 12s. 2d., is credited with an amount of 
£2,519. 17s., representing a net surplus on the southern 
system and £25,246. 14s. 3d. net surplus on the northern 
system (leased and licensed lines), and is debited with a sum 
of £25,573. 88., the deficiency on the “general account "— 
i.e., an account could not be allocated to either the northern 
or southern system as then worked. There is also a further 
sum debited to appropriation account—viz., £742. 8s. 6d.— 
being the deficiency on the net revenue account of the 
Aldwych-to-Angel line—the net result being that a balance 
was carried forward to the year 1906-7 of £51,249. 6s. 11d. 
The amount, therefore, added to the balance brought 
forward from the year 1904-5, being the net surplus on the 
years working of the whole tramways undertaking, is 
£1,260. 14s. 9d. as compared with £11,423. 11s. 7d. in 
the previous year. The capital expenditure on the com- 
bined systems during the past year amounted to £781,248. 
The total capital expenditure to the close of the year 
1905-6 on the whole system amounted to £4,881,689, of 
which £607,250 has been repaid, leaving £4,274,459 as 
outstanding debt at March 31, 1906. A sum of £35,000 
was transferred during the year from the southern system 
revenue account to this fund, increasing the balance stand. 
ing to its credit to £103,684. This sum of £35,000, being 
a similar amount to that set aside under this head in the 
year 1904.5, falls short of a sum calculated on the basis of 
ld. per car mile (which the Finance Committee in their 
report of Jan. 22, 1907, proposed to set aside in the 
accounts of the year 1906-7) by about £15,685. The 
district auditor calls particular attention to the question of 
depreciation, and he expresses the opinion that the Council 
should be guided entirely by expert advice in fixing the 
sum to be set aside annually for this purpose. But he 
rightly laid it down that, in considering the matter gene- 
rally, it must be always clearly borne in mind that it is 
only in respect of those assets whose estimated working life 
is shorter than the loan period that it becomes strictly 
necessary to charge any further sum annually against 
revenue in addition to the instalments of the sinking fund. 
He adds, however, that the amount for renewals referred 
to above should be regarded as the minimum. Mr. 
Cockerton observes that it is the usual practice in accounts 
relating to tramways owned by public companies to adjust 
the value of the investments of their reserve fund to the 
market value at the date to which the balance-sheet is made 
up where such market value is lower than the cost price, 
and he suggests that this course might be followed in the 
case of tramways belonging to the Council. It is to be 
noted that the sum of £83,008. 16s. 2d., which is the 
portion of the renewals reserve fund invested in £86,844. 
11s. 9d. 3 per cent. London County Council consolidated 
stock, had at March 31, 1906, a market value of £80,765. 
9s. 3d. The question of existing renewals funds is to be 
referred to the independent audit, which will also report on 
the formation of further reserve funds and the relation of 
these to the statutory sinking funds, 
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ELECTRICITY IN THE HANLEY SEWAGE WORKS. 


The new sewage-disposal works at Hanley, opened by 
the Right Hon. the Earl of Harrowby on the 25га ult., are 
supplied with electric power from the Corporation elec- 
trieity works. 'Тһе method of driving the sewage dis- 
tributors is worthy of note, and the lighting of the works 
is also interesting. 

As the special type of distributors used on these works 
constitute one of their most interesting features, a brief 
description of their construction may be of interest, but the 
reasons for using power-driven distributors may first be 
summarised as follows: (1) to obtain absolute control over 
sewage to be distributed in order to secure any desired period 
of rest or rate of distribution ; (2) necessity of discharging 
sewage close to surface of filter to avoid risk of nuisance to 
neighbouring houses and park ; (5) varying rates of sewage 
flow to be dealt with; (4) insufficient area of land for 
circular distributors ; (5) uniform distribution over the 
whole area of bacteria beds. The sewage distributors 
are manufactured and the details designed by Messrs. 
Hartley and Co., engineers, of Stoke-upon-Trent, to 
whom many of the recent improvements are due. 
They are arranged in half-acre units, each half -acre 
bacteria bed being 200ft. long by 100ft. wide, and 
intersected by an open steel trough about 20in. square in 
section. This open trough is supplied by sewage at a fixed 
level by a 12in. supply pipe. The sewage is drawn from 
the trough and spread over the bacteria beds by two 
siphons with cocks and distributing pipes, each forming 
one complete arm extending on each side of trough, and 
the arms travel backwards and forwards the whole 200ft. 
length of the half-acre bacteria bed with chilled cast-iron 
wheels running on rails, meeting and passing each other 
when at the middle of each journey. The distribution of 
sewage takes place when travelling in one direction only, 
every alternate journey being an idle one, thus giving the 
required interval of rest necessary for the perfect distribu- 
tion of sewage, as explained elsewhere. The outlet of the 
sewage into the nozzle pipes from the main pipe is at the 
top, so that this pipe is never emptied, and by this means 
the discharge of the sewage commences along the whole 
length of the pipe almost instantaneously, and all muddy 
deposit lies in the bottom of the main pipe, and cannot 
obstruct the outlets to the nozzles. The top of the nozzle 
pipe is closed by a plug, and when this is withdrawn the 
apertures are readily cleansed. A baffle plate beneath the 
nozzle pipe sprays the sewage and distributes it upon the 
bed in an almost transparent film. 

The main distributing pipes are drawn along the rails by 
wire ropes, and as these would, if independently driven, 
require considerably increased power during high winds, 
they are connected together by a balancing rope which 

ses around grooved pulleys at each end of the bed. 

hen wind adversely presses against one main pipe, its 
force is largely counterbalanced by the wind pressure 
against the main pipe on the opposite side of trough. 
By this means a small electric motor is sufficient for the 
work, only 1} h.p. being required to drive each distributor 
except upon reversal of motion, when nearly 6 h.p. are 
taken fora moment. A tension pulley on slides takes up 
the slack of the wire rope. The ends of the wire ropes 
which travel the two distributing arms are secured to 
and bound upon a revolving drum. One end of the 
rope winds as the other unwinds, and when the arms 
reach the end of the bacteria bed the direction of the 
revolution of the drum is automatically reversed and the 
arms proceed upon the succeeding journey, and on its com- 
pletion the revolution of the drum is again reversed. The 
reversal of the winding drum at the end of each journey is 
accomplished by lever and throws over the belt striking 
gear, reversing the drum and arms. ‘The nut now travels 
in the opposite direction until the end of the succeeding 
journey, when it engages in a second pedant lever, and 
throws over the striking gear, when the reversal of the 
drum is repeated. The belt gear is of the usual straight 
and cross belt type, with fast and loose pulleys. The 
intermediate spur gearing shown reduces the speed between 
the belt pulleys and the rope drum. Where large installa- 
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tions are applied, one motor of 7 h.p. will operate the arms 
upon a complete one-acre bed. The distributors have been 
designed so that they uniformly distribute over the area they 
cover from one to two gallons of sewage at varying intervals 
from five to ten minutes, and each distributor on working 
24 hours consecutively at this rate distributes 500,000 gallons 
during that period. Thesewage, after being distributed by the 
nozzles, gravitates through the filter to the effluent drains, 
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Fic. 1, —Experimental Rectangular Distributor at Hanley. 


but in passing through the filter the aerobic bacteria attack 
the sewage, the process of purification being obtained by 
their unceasing efforts of consumption. Saggars, of course, 
have been used as the filtering medium, and these have 
been crushed in a specially designed crusher. It resembles 
a mortar mill in construction, the bottom, however, in this 
case being composed of perforated plates through which 
the material passes after being crushed. It then drops 
into a well, and is elevated by means of a belt, and graded 
to the different sizes required by passing through a revolv- 
ing screen. The whole of the filtration area, high-level 
tanks, detritus tanks, effluent carriers, and other incidental 
works, representing two-thirds total expenditure, have 
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Еа. 2. —Plan of Motor Chamber. 


been carried out by direct administration under the 
personal supervision of Mr. Makepeace, while one of the 
high-level tanks has been construeted by Mr. Williams, of 
Etruria, and for the low-level tanks with river diversion a 
contract has been let to Mr. T. Godwin, of Hanley. Mr. 
J. Lobley is the borough surveyor, and Messrs. Willcox 
and Raikes have been the consulting engineers for this 
work. 

The electrical equipment of the Hanley sewage works 
is admirably adapted for showing tbe modern applications 
of the incandescent electric lamp for local lighting, the 
diffusion and high candle-power of the flame type of arc 
lamp, and the uses of electric motors. The supply is 
brought to the sewage works from the Corporation elec- 
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trieity station by a high-tension feeding main, laid under- 
ground along Ridgway-road, and terminating in the elec- 
tricity transformer sub-station, situated about the centre of 
the sewage works, nearest Leek-road. In this sub-station 
are placed the switches and fuses controlling the incoming 
supply at 2,000 volts, and similar apparatus for dealing 
with the outgoing current after passing through the trans- 
formers. The transformers are of 50 kw. capacity each, and 
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provision has been made for the installation eventually of 
six of these, should it be necessary. ‘The transformers 
deliver their output at 400 volts through meters and other 
measuring apparatus to the controlling switches and cut-outs, 
wheuce the current is distributed throughout the sewage 
works on a three-wire system, with 200 volts on either side. 
This enables the copper conductors to be made as small as 
is consistent with the proper maintenance of electrical 


Fie. 4. — View of Sewage Works, looking from new over ol ter portions, 
with Electric Flame Arc Lamp iu furegrouud. 


pressure, while to ensure safety to the operators the motors 
are not, as is usual, supplied at 400 volts across the outer 
conductors, but are placed alternately on one side and the 
other, so that they balance, and can, therefore, be 
supplied at 200 volts only, while the middle or neutral wire 
is earthed at the sub-station, rendering it impossible for the 
regular running staff by accident to get more than a 
200-volt shock at any point on the scwa ge works. 


The distributing cables are composed of three conductors 
separately insulated by paper tapes wound and impregnated 
with resin oil, then mechanically protected by a metal 
sheathing and a covering of tape. They have been manu- 
factured by the British Insulated and Helsby Cables 
and by Messrs. Callenders, London. A system of Sin. 
earthenware pipes underground forms conduits in which 
the cables are drawn in, running from transformer to dis- 
tributing switchboards in the motor chambers. An arrange- 
ment of looped cable is provided so that any motor can be 
supplied with current by alternative routes, and, in the 
event of repairs being necessary, the work can be kept in 
operation from one loop while the other is undergoing 
repairs. Each pair of motor chambers is supplied from the 
bus bars of the distributing switchboard in one of them, 
and each board contains provision for independent supply 
to four motors and two lighting circuits. In addition to 
the master meters measuring the whole consumption in the 
sub-station, each motor is provided with a meter, so that 
the cost of running any bacteria bed for any period of time 
or given run can, if desired, be ascertained, while the con- 
sumption per hour is also a check upon the condition in 
which the mechanical appliances forming the driving gear 
of a bacteria bed are maintained. Joints in inaccessible 
places on the mains are avoided, and care has been taken to 
provide every facility for maintenance, repairs, and altera- 
tions or extensions, which may be desirable or necessary in 
the years to come, at the least expense. 

The motors employed for driving the distributors are of 
the simplest possible type of motive power, as they possess 
only one moving part and have only two brass bushes, 
where such little wear as there is can take place. The 
squirrel-cage pattern was selected for this reason, reliability 
and simplicity in operation being considered the first 
essentials in such service as is called for at the sewage 
works. ‘These motors are asychronous short-circuited-rotor 
single-phase alternating machines, and the majority were 
manufactured by the Langdon-Davies Motor Company, 
while that driving the sewage works fitting shop is of the 
Oerlikon type, and Messrs. Brook, of Huddersfield, have 
supplied a motor for the new circular distributor now being 
| erected. The motors are fixed in pairs, driving left and 
right, in chambers which, on the high-level area, are built 
underground, and on the low-level portion have been built 
| above ground. By means of open and crossed belts from 
the motor pulley, and two loose and one fast one on the 
reduction train, the motor, always running in the one 
direction, is enabled to drive the drums carrying 
the haulage drum of a distributor alternately in one 
way and then in the other, so that the distributor travels 
backwards and forwards over its filter-bed without requiring 
any manual control. A plan of the mechanism employed 
and of the lay-out in one of the motor chambers is shown 
in Fig. 2, from which the disposition of the motors, belt 
drives, reduction gears for reducing speed, and haulage 
gears will be readily understood. Connected across the 
terminals of each motor is a pilot lamp fixed on a bracket 
projecting above the top of the chamber at each end, which 
is alight when the motor is running and extinguished when 
| the motor stops for any reason. Not only does this con- 
stitute a useful signal that “all is well,” but it assists in 
| the lighting of the pathway between the bacteria beds and 
| to the motor-house, and give a general illumination over 
| the adjacent portion of the beds when running all night. 
| The interior of the chamber is lighted by means of two 
| separate 16-c.p lamps protected by Islington fittings, com- 

prising glass, rubber, and porcelain only, so that the electric 
parts are in à water and damp tight compartment, and 
no possibility of shock to an attendant can be present. 
For the same reason the switches for lamps are enclosed in 
porcelain covers, and have porcelain handles instead of the 
customary brass fitments. To ensure durability the leads 
are run inside the chambers in wooden casing painted 
inside and out, and kept an inch off walls and ceilings by 
teak blocks at intervals. 

As sewage treatment has to go on day and night unceas- 
ingly, means have to be provided for artificial lighting 
generally over the area of the sewage works and beds 
during the hours of darkness. For this general illumina- 
tion there are fixed two Excello flame are lamps (Unicn 
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Electric Company, Limited, London), taking 12 amperes 
each, or at the rate of about 1] units per hour, and giving 
an actual light intensity of 3,400 c.p. This represents the 
latest and most modern illuminant for large open spaces, 
where brillant light coupled with good diffusion is 
necessary. 

In the older portions of the sewage works electricity is 
represented by a motor driving the lathes, etc.; in the 
fitting shop, incandescent electric lamps illuminating the 
avenues and approaches, by the same for the interior 
illumination of the various departments of the works 
themselves, the offices, manager’s house, while the street 
lamps in Leek-road, bordering the works on the north-west 
side, have recently been converted from gas to electricity 
with more than double the light, a beam of 70 c.p. being 
thrown out on each side, and, moreover, without expense to 
the ratepayers. 

The electrical equipment has been put down to the speci- 
fication and under the supervision of Mr. C. H. Yeaman, the 
borough electrical engineer, while the transformer sub- 
station and distributing system was carried out by the 
direct employment of the Corporation staff. The wiring 
of the motor chambers was entrusted to Messrs. Blackburn, 
Starling, and Co., Hanley, and has been executed in a 
thoroughly substantial manner. 


WIRELESS TELEGRAPHY: A SOLUTION OF THE 
PROBLEM OF SELECTIVITY. 


BY I. HETTINGER. 


The present communication is an abstract of a specifica- 
tion (No. 4,965 of March, 1906) of a British patent recently 
granted to the writer for a method of selective wireless 
telegraphy wherein the selectivity is secured in an absolute 
manner—-viz., independently of the magnitude of the power 
and distance of transmission of the interfering station. 

The methods hitherto proposed for preventing inter- 
ference in wireless telegraphy are only relative solutions of 
this problem, because they are dependent upon the power 
and distance of the interfering station. In a previous 
article published in this paper (Electrical Engineer, Dec. 22, 
1905, and Jan. 5, 1906) I have demonstrated that methods 
based upon the principle of the maximum amplitude of the 
resonance curve can never lead to an absolute solution of 
this problem, and the arguments brought forward therein 
apply equally well to the differential methods based upon 
the assumed principle that the resonance curve is a line 
parallel to the axis of frequencies with a sudden rise and 


fall near the tuned frequency (see curve 2, Fig. 1), because 
this assumption does not correspond to the real facts, the 
true resonance curve being such as the one marked 2a іп 
the same Fig. 1. 

The principle I propose to utilise may be stated to 
consist in that the ratios of any two or more values of the 
resonance curve (see curves 3 and 3a, Fig. 2) corresponding 
to different free frequencies, /, Mo, m, ete., of the receiving 


oscillatory circuits, such as 


TD EPE 
not substantially change whatever the absolute value of 


D 
E ete., do 


the energy received might be (see ratios br E 

р 1 

Р 2! whilst, as can easily be seen in Fig. 3, wherein the 
1 


resonance curve 1 relates to transmitted currents of 
frequency n and the curve 2 to transmitted currents of 
frequency ma these ratios are different according to the 
frequencies of the transmitted currents which come into 
consideration. This, however, means that we are in 
possession of a characteristic of selectivity which is sub- 
stantially independent of the power and distance of 
transmission. 


One mode of practically applying this principle consists 
in inserting in two or more oscillatory circuits two or more 
quantitative detectors operating respectively two or more 
indicating devices. Assuming, for instance, that two 
detectors are placed in two receiving circuits, one circuit 
having the free frequency , and the other circuit any 
other free frequency ma My тн „апа so on, and that currents 
of frequency m, are sent by the corresponding transmitter, 
for which the resonance curve 1 (Fig. 5) may be available, 
then the ratio between the two effects induced in the two 
detectors would be A B/C D, or A ВЕЕ, or АВ ЄН, 
according to the free frequency of the receiving circuit 
containing the second detector. Assuming, now, that a 
transmitter sending currents of another frequency m, 
interferes and that 2 is the corresponding resonance curve, 
then the ratios of the effects thereby induced in the two 
detectors would be А B!/C Dl, or A B'/E Е, or A BI, G Н!, 
which ratios are quite different from the above ones: 
A B/C D, or A B/E F, or A B/G H. This diagram yet, on 
the other hand, shows that the ratio A B!/C D! is less than 1, 
А B/G Н! greater than 1, and A B'/E Е! equal to unity 
this result being, as can be seen when comparing with 


fig 4. 


curve 2a of the same figure, quite independent of the 
absolute value of the energy received. 

Assuming now that two messages of different frequencies 
are simultaneously received by one and the same station, 
no matter whether both or only one of them have been 
signalled to it, and that each detector operates a second 
indicating device, then the two indicating devices will 
conjointly show the induced double effects in three different 


ratios (Fig. 4)—namely : (1) the ratio x corresponding to 
1 
signals of the one frequency ; (2) the ratio d correspond- 


1 
ing to signals of the other frequency ; and (3) the ratio 
НЧ due to the superposition of currents ; these three ratios 


being accordingly obtained in the time intervals when the 
parts of the signals of each frequency are received without 


THE ELECTRICAL ENGINEER, JUNE 21, 1907. 


861 


and with superposition. Thus in reading the message we 
will know that the signals of one message are to be read 
from the one ratio in the conjoint indication and from the 
superposed effects, whilst the signals of the other frequency 
0 to be read from the other ratio and the same superposed 
effects. 

Fig. 5a to 5e are diagrammatic illustrations of the 
selectivity according to this arrangement. Fig. 54 repre- 
sents the letter “v signalled by currents of one frequency; 
Fig. 5^ the letter “r” signalled by currents of another 
frequency ; Fig. 5c the two letters in superposition ; Fig. 5d 
the reading of the signals of one frequency, and Fig. 5v the 
reading of the other signala. 

The arrangements of the oscillatory circuits may vary 
considerably, and Figs. 6, 7, and 8 are a few examples of 
such arrangements. Fig. 7 shows two detectors inserted in 
two differently tuned aerial circuits, the two aerial circuits 
being connected to one and the same aerial, whilst Fig. 8 
shows two detectors inserted in two differently tuned 
aerials coupled in any suitable manner to two closed circuits 
identical to each other. 

Concerning the detectors and indicating devices, any one 
which is a quantitative apparatus or can made so could 
be used. In order to make the coherer a quantitative 
apparatus, a plurality of coherers in parallel may be used, the 
same being adjusted to have different sensitiveness, so that 
the number of detectors working at one time is different 
according to the energy received, and thus the resistance of 


the indicating circuit is varied accordingly. In order to 
make а Morse apparatus a quantitative indicator, the same 
may be provided with a greater number of electromagnets, 
which are operated by respective relays, or directly by the 
coherer circuit. Thus it is possible to get, instead of one 
line, a series of parallel lines, the number of which varies 
according to the number of electromagnets in operation at 
a certain moment. When working with telephones, the 
same may be provided with any sound intensifiers or 
resonators. The free frequency of the telephone discs and 
the resonators may be put into resonance with the 
frequencies of the interrupters of the sending stations. 
When a plurality of telephones are used, each of them may 
be adapted so as to give a different sound or particular 
note. 

One of my most important practical arrangements 
according to the principle proposed consists in the com- 
bination of the two detectors with one indicating device in 
a differential manner. In the diagrams Figs. 3, 5u to 5” 
there has been shown a case whereby one of the ratios is 
equal to unity whatever the absolute value of the received 
energy might be; this means that for a particular frequency 
the two effects are equal to each other. It is, therefore, 
obvious that making use of only one indicating device 
which is differentially operated by the two etfects—say, for 
instance, by using a telephone receiver with two opposite 
windings—we always are in a position to exclude the parts 
of the message having said ratio. "This, for example, would 
15 the case with the not-hatched parts of the diagram 

‘ig. be. 


I would point out that oscillatory circuits somewhat 
similar to those described by me above in differential con- 
nection with one indicating device have already been 
6. before (see British patent No. 5,876 of 1905, 

e Forest) ; but these arrangements as proposed by others 
assume as the basis of the method two equal effecta for 
all other frequencies except the tuned one, while my 
arrangements according to the principle thereby involved 


Fig e, 


assume the existence of a ratio equal to unity, or two equal 
effects, only for a particular frequency. The practical con- 
sequences of my arrangementa are, therefore, quite different 
from those of other somewhat similar arrangements based 
upon quite another principle. Indeed, in making use of 
one indicating device which is differentially operated by 
two effects, in order to exclude the not-wanted message, I 
practically have always to find out a ratio equal to unity 
for the two effects of the interfering currenta. 

One case whereby such a ratio is equal to unity cin 
easily be demonstrated analytically in connee: ion with the 
arrangement shown in Fig. 6. If in such an arrangement, 
as soon as we are aware that interference occurs, we will 
change the self-inductance or capacity until the circuits 
are in resonance with the frequency of the undesired 
currents, then the currents in the two branches will be 
equal to each other, and the not-wanted message will he 
excluded. But І can easily prove that with any other of 
my arrangements such a ratio equal to unity must neces- 
sarily exist, this knowledge being the only justification why 
such a ratio should be expected and found. To this end 1 
refer to the interference diagram (Fig. 5). 

When currents of frequency ™, having a resonance curve 
such as 1 are received, certain effects having a certain ratio 
are induced in two detectors, one of which is inserted in 
the circuit having the free frequency i. When currents 
of another frequency, вау %, and having a resonance 
curve such as 2 are received, said curve will cut the 
maximum amplitude of the first curve 1 or its prolongation 
іп a certain point Bl. The frequencies %, % being different 


from each other, said point B! can never coincide with the 
maximum amplitude of the curve 2, and must, therefore, 
necessarily be situated on the one or the other branch of 
the curve. This being so, the effect А В! of the currents 
having the frequency / in the circuit having the free 
frequency ™, will form with the effects induced in other 
circuits having the free frequency ma mig m and во on, 
ratios above and below unity, and there must necessarily 
exist one value for which said ratio is equal to unity. 
Indeed, the parallel line B, F, cuts the other branch of tho 
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resonance curve 2 in a point F!—4A B/E Fi being thus 
the wanted unity ratio, or А B! and E F! the two equal 
effects, „% being the free frequency of a circuit which will 
permit with the circuit having the free frequency i, such a 
ratio or equality of effects. 

For multiplex telegraphy and preventing interference, 
in the absolute sense of the word, of more than one station 
I propose the following arrangemcnt. Instead of one pair 
arrangement of oscillatory circuits and detectors, for 
instance, such as mentioned above, a plurality of such pair 
arrangements are to be used, three of such pairs being, 
however, sufticient when besides the corresponding trans- 
mitter only two stations are interfering. In this complete 


a 


1 


X 


M42 


arrangement a great number of detectors, say 12, are 
inserted in circuits tuned to frequencies m, i, . . . . Mis 
which cireuits are capable of small adjustments (see 
diagram Fig. 9, wherein I. to XII. are the mentioned 
detectors). An equal number of detectors, 1, 2, . . . . 12, 
are inserted in circuits having one and the same frequency, 
say m., which corresponds to the frequency of the corre- 
sponding transmitter. The effects of both series of 
detectors act differentially in telephones a, а,, . . . . j» 
It will be obvious that with this complete arrangement it 
is almost unnecessary to vary anything at tbe receiving 
system, because the telephone giving no sound for the 
interfering signals can easily be picked up, provided the 
number of pairs arrangements is sufficiently large ; other- 
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wise a fine adjustment of the circuit coming into 
consideration will effect the necessary result. 

Fig. 10 is a diagrammatic illustration concerning the 
interference by a plurality of transmitting stations. A may 
be the resonance curve of the corresponding station 
(frequency m), and B and C the resonance curves of two 
interfering stations (of frequencies m, and m,). According 
to the present method, no sound will be heard in the 
differential telephone a. when signals with the frequency m, 
are received, the ratio Lh cv, being equal to unity, or 
0 у= сеу for said frequency / in circuits having the free 
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frequencies s, and / respectively; further, no sound will 
be heard in the differential telephone и, for the signals with 
frequency m., the ratio ^/,^/ /, being equal to unity for 


said frequency ½% in circuits having the free frequencies mz 
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and m. respectively, and, finally, no sound will be heard in 

the differential telephone a, for the moments when only 

signals of frequencies m. and m, superpose each other, T 

, ! bh bh, 

ratio ^ ^i + ^h, being equal to unity, or ^4, = 1.3 ^s 
re + ее, 2 


ее, + ery 


and ее. = equal to each other at said moments 


in receiving circuits having the free frequencies m, and m, 
respectively. Thus, when signals of frequency ул, are 
received alone or in superposition with the b ron of 
frequencies m, and n, the message will be read by the 
sounds heard simultaneously in all three telephones «,, «,, 
and «., while during the moments the signals of 
frequencies , and m, are received separately or in 
superposition with each other only, one of the three 
telephones will give no sound, the signals being heard 
only in two of them. 


THE INSTITUTION OF CIVIL ENGINEERS. 


Engineering Conference. 


The following was the opening address of the president, 
Sir ALEXANDER B. W. KENNEDY, F.R.S., delivered on 
June 19: 


in opening the proceedings of the engineering conference 
of the Institution of Civil Engineers, it is neither necessary 
nor desirable that I should detain you more than a very 
few minutes. The first of these conferences was held in 
1897—10 years ago-—under the presidency of Sir John 
Wolfe Barry. It is sad to notice that among the sectional 
presidents in that year were no less than four of our 
distinguished members who have now passed away— 
Mr. Hayter, Sir Frederick Bramwell, Mr. Mansergh, and 
Sir Benjamin Baker. The second conference was held 
under Sir William Preece in 1899, the third under Mr. 
Clarke Hawkshaw in 1903. The conference which opens 
to-day is, therefore, the fourth of the series, and I hope 
that it may prove not the least interesting and useful of 
them. 

During my year of presidency I have tried, in the too 
many speeches which I have had to make to our members, 
both here and throughout the country, to emphasise 
the essential catholicity of the aims of our institution. 
There were days before most of us knew more about 
the institution than that it existed, and that we hoped 
in the distant future to become members of it. It may 
have been that in those days, or perhaps somewhat later, 
one class or another of us constructive people thought a 
little too much of the importance of the sort of work 
which we particularly happened to be doing, and were 
disposed to be somewhat too exclusive in our classification 
of civil engineers. But if this were the case, it was 
certainly contrary both to the spirit and to the letter of 
our charter, which appears to cover in definite words every 
branch of engineering which was in existence at the time 
when it was drafted—1828: roads, bridges, navigation 
and docks, harbours and lighthouses, marine engineering, 
machine construction, drainage. Railways, naturally, do 
not appear specifically, but no doubt were included pro- 
phetically under the heading of “Means of Traffic." Elec- 
tricity was as yet unborn—perhaps we may consider that 
it comes under either “adaptation of machinery” or 
"means of production.” Anyhow, we are now very clear 
that all and every department of industrial activity which 
can possibly be covered by the name of engineering 
falls within the ken and the interest of our institution, 
and that everybody working within such departments, 
and having attained a certain degree of knowledge, of 
responsibility, and of technical capacity, is a civil engi- 
neer, and ought, therefore, to be a corporate member of 
the institution. 

Our conference has many objects: it brings together 
more members than can otherwise meet at any one time: 
it allows mauy members to take part in our proceedings 
who otherwise have little opportunity of doing so : it 
alows us to compare notes on a great variety of subjects 
in a useful, although informal, manner, and in a very 
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short space of time; it gives opportunity to all of us 
for pleasant social intercourse with those who are our 
colleagues in everyday work. But probably the idea 
which I have mentioned of the catholicity of our institu- 
tions aims and objects is really the fundamental idea 
which underlies the conference. In spite of the very 
extended ground covered by the subjects of our sections, 
it is only our own members who are asked to meet here 
and discuss these subjects. We do not need, fortunately, 
to go afield beyond our own borders to find men not only 
interested, but distinguished, in every single department 
of engineering work. In fact, I suppose I may go so far 
as to say that it would be a surprise to us to find anyone 
who was really a leader in any branch of engineering who 
was not already one of ourselves. If any of you know of 
such a man, your obvious duty is to point out to him at 
once that his position is an impossible one, and that the 
1 he comes into the fold the better, both for him and 
or us. 

Judging from what I have seen of the programmes of 
business as they have been arranged by the officers of our 
different sections, there is no doubt that in every section of 
engineering matters of considerable interest as well as of 
importance are to be brought forward. It is interesting to 
notice, also, with how many matters which are not directly 
engineering our work brings us into contact. With indus- 
trial questions, as in Lord Pirrie's paper on Harbour and 
Dock Requirements,” Mr. Denny's on “The Problems of 
the Rand,” and Mr. Barrington’s on “Light Railway 
Policy”; with chemical problems in papers on “ Water- 
Softening and Water-Hardening"; with metallurgy in 
papers of Mr. Sandberg, Mr. Stead, and Mr. Blount; 
with biology in Mr. Watson’s remarks on “Sewage 
Disposal”; with physics in Mr. Mallock’s paper on 
“The Action between Wheel and Rail — phenomena 
which are none the less very puzzling because they are 
of everyday occurrence; and even with practical finance 
in papers on the cost of pumping and on the maintenance 
of machinery. 

The division of our work into sections is, of course, 
made only as a matter of convenience, a mere matter of 
indexing. It has been pointed out to me by a high 
authority—whose opinions we much respect—that the 
order of our sections is quite illogical. Clearly there 
were ships before railways—I suppose even before the 
Pyramids—and it is a question if there were not appliances 
which ought properly to be called“ machinery before 
either one or the other, so that in putting railways first, 
and machinery much later, in putting docks before ships, 
and in other respects, we have not followed anything 
like a chronological or even a scientific order. I think, 
perhaps, that the actual order in which the sections 
are placed may be justified, or at any rate explained, by 
the fact that this order corresponds very closely with that 
in which the subjects appear in our original charter of 
1828, if we are only willing to accept railways as the 
twentieth century substitute for the roads of Telford’s 
time. It is strange, however, to think that in the whirligig 
of things there has come at this moment to be more 
discussion on the making, improvement, and maintenance 
of common roads than on any primary question connected 
with railway construction. At the time of our first con- 
ference such a state of affairs would have been considered 
impossible. It might have been assumed that there was 
little to be said about permanent-way construction, but it 
would certainly have been taken for granted that there 
was nothing whatever to be dealt with in the matter of 
the making of roads. And yet to-day there are few ques- 
tions which are more hotly discussed and about which 
there is more difference of opinion—a difference not merely 
among engineers, but affecting even the omniscient writers 
in the daily Press, to say nothing of the anonymous 
correspondents. 

But again I wish to emphasise more the unity than the 
diversity of our work. I hope that members will not be 
so narrow-minded as to confine their interest and their 
presence to only those sections of the conference with 
the business of which they are concerned in their every- 
day work. I should like to think that not only the 
institution as a whole, but also its individual members, so 


far as their time and chances permit, has and have Men 
wide interests. А gathering of this kind gives us all 
opportunities for hearing what our colleagues in different 
branches of engineering are saying and doing, and even for 
expressing our opinions on matters about which our 
colleagues may suppose—however wrongly—that we have, 
or ought to have, no opinions at all. I have no doubt that 
these opportunities, which do not occur so very often, will 
be taken full advantage of, and that we shall not be found 
to be confining our attendance and attention solely to the 
particular sections of the conference with which our 
everyday work specially identifies us. If, as engineers, 
we take an interest solely in railways or in dynamos, 
in docks alone or in steam-engines only—or even in motor 
engineering, which some of our friends consider to cover 
all the other branches — we may be pretty sure that 
any such limitation of interest in professional matters will 
be a hindrance and not a help to that broadmindedness 
as citizens and as men of the world which we seek, at any 
rate in theory, to cultivate. By taking advantage of the 
wide area covered by the subjects of our different sections 
we have a chance of finding out how far ahead of us are our 
friends who are working at our particular branch, but also 
how very interesting are all other branches of engineering, 
and how much more easy it is to form dogmatic and, 
doubtless, accurate opinions on other people's work than 
on our own—an excellent mental training and discipline 
for us all. 

In asking you to proceed to the proper and subdivided 
business of the conference, may I remind you of the 
scheme on whieh the business of the sections is intended 
or hoped to be carried out, which differs more or less from 
the ordinary routine of business on our Tuesday evening 
meetings. The papers to be read are simply “notes, 
strictly limited in length, and intended rather to open 
discussion and to promote it than to be any formal or 
complete statement on their particular subjects. It is 
expected that the reading of each note will occupy not 
more than 10 minutes or thereabouts. The opener being 
thus limited in time, the subsequent speeches will be 
similarly or still more limited, and the chairman of each 
section has, and will doubtless exercise, absolute and 
despotic authority over the duration of speeches, and will 
take care that they are not only brief, but to the point. 
There will be no time in the discussions for dealing with 
side issues or extraneous matters, and I am sure members 
will always support the chair in this as in other matters. 
At the close of each discussion the opener will be allowed 
a few minutes for reply. 

The whole of the proceedings will be taken down verbatim, 
and printed as nearly in ertenso as circumstances will allow. 
As, however, to be of any use to members, the printing 
must go on without delay as soon as ever the various pro- 
ceedings are over, speakers who have any corrections to 
make in their remarks will be well advised to do so at once 
on receiving the proofs, as, if the secretary does not receive 
them in a day or two, he will assume that the non-return 
of proofs implies that there are no corrections to be made 
in them. 

I have now pleasure in declaring the fourth engineering 
conference of the Institution of Civil Engineers to be in 
session, and of asking you to adjourn to the various 
sectional meeting-rooms, as to which full information is 
given in the programmes which are in your hands. 


— 


COMPARATIVE COST OF PUMPING BY STEAM, 


INTERNAL- COMBUSTION ENGINES, AND 
ELECTRICITY, BASED UPON ACTUAL 
WORKING.* 

BY CHARLES HAWKSLEY, PAST-PRESIDENT INST.C,E., AND 


HENRY DAVEY, NM. I. C. E. 


To compare the actual cost of pumping by the various 
methods named is difficult for want of sufficient comparable 
examples. The thermal efficiency of the prime mover may 
be very high, and its consumption of fuel per work done 


* Paper read at the Engineering Conference of the Institution of 
Civil Engineers. 
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TABLE A.—WATERWORKS PUMPING ENGINES (SOME EXAMPLES OF THE ANNUAL COST PER PUMP HORSE-POWER). 


Engines working both well and distribution pumps, Engines with distribu- — 


— thus pumping the water twice. tion pumps us 
B. C. E. б 

Total height of lift eee .. q . 485 565 485 370 205 93 
Average pump horse-power taken over the whole year 

(0; 160: поче) re 144 125 178 125 91:5 72 
Boiler pressure—pounds per square inch ........................ 100 60 60 70 130 140 
Price of coal delivered in boiler-house yard, coal used 

being local slack—per ton . . 8/5 7/5 8/1 9/3 9/8 8/1 
Actual annual cost of coal per pump horse-power (8,760 £ в. d. £ sd £ s.d £ s. d. £ s.d £ s. d. 

изү} ood НОКИА deve udo nO Uv eur ida e LSU SEEK 7 1 0 7 7 0 7 7 33 8 12 6 6 9 0 5s 2 4 
Total actual annual cost of coal, stores, oil, wages, and 

repairs per pump horse-power ................................. 12 16 6 12 5 10 11 4 52 15 9 8 19 13 10 1513 3 
also very high, because of mechanical losses. The real | horse-power. In the same district—a colliery one—the 


economy is the sum of the thermal and mechanical effici- 
encies in work done. It is only on this basis that a true 
comparison can be made. The commercial costs are not 
dependent on the fuel costs alone, but also on other work- 
ing expenses and maintenance. For public water supply, 
the drainage of mines and land, and certain other purposes, 
the power required is generally considerable and continuous, 
and it is to those applications that we propose to direct 
attention. In such operations the cost of fuel per pump 
horse-power is the most important item. 

The two important questions in pumping operations are 
cost of fuel and continuous working. Pumping engines 
have sometimes to run for many months without stopping, 
and should maintain their efficiency for 30 to 40 years with 
little outlay on repairs. Since the days of Newcomen no 
steam-engine has been more economical than the low-speed 
pumping engine. The best waterworks and mining 
engines of to-day give one pump horse-power per hour with 
12lb. to 20lb. of steam, depending on the nature of the 
engine and its application. The mechanical efficiency of 
the steam-engine and pump combined varies from 80 to 
86 per cent. The steam consumption is 10'5lb. to 16lb. 
per indicated horse-power hour, being as low as that of any 
high-speed or other steam-engine used to produce electric 
current. The comparison then of the steam pumping 
engine with electric pumping plant as regards fuel becomes 
reduced to a question of the comparative mechanical 
efficiencies of the two systems, expressed in terms of pump 
horse-power. Thus: 


Per cent. 
Direct-acting steam pumping engines and pumps: Mechanical 


efficiency per pump horse-PoWeddd̃ꝛ . . 85 
Electric: Engine and dynamo, mechanical efficiency ............ 85 
Cables, mechanical efficiency 95 
Motor, mechanical efficiency— r . 90 
Gearing and pumps, mechanical efficiency ........................ *15 
Total mechanical efficiency per pump horse-power ......... "48:45 


* These are variable quantities depending on the nature of the gear- 
ing and the speed at which the pumps niay be driven. 


The relative fuel economy in the above example is as 10 to 
17 in favour of direct steam pumping. 

It would appear that establishment charges and main- 
tenance would be greater with electric plant. Electric 
current might, however, be supplied from a publie source ; 
we must then assume the cost per unit. The actual cost at 
the Neasden station of the Metropolitan Railway is said to 
be as low as 0:5d. per unit, not charging repairs or interest 
оп capital. We know of no publie supply as low as 05d. 
per unit, but will adopt that figure. Taking the efficiencies 
given above of the cables, motor, and gearing and pumps 
only, 1°31 electrical units would be required per pump 
horse-power. This at 05d. per unit would represent £24 
per pump horse-power per annum for electrical energy 
alone. The cost of coal varies with the situation, but, 
generally speaking, in an ordinary steam pumping estab- 
lishment, it does not exceed £5 to £8 per pump horse-power 
per annum (see Table A), or less than one-quarter of the 
eost of electricity at 4d. per unit We have a record of 
the total working cost of a not very modern coal mine 
pumping engine, and the average cost of fuel for 10 years' 
continuous working has been £5. 6s. 10d. per pump horse- 
power per annum. During the 10 years the engine has 
average 264 pump horse-power continuously. At 4d. per 
unit electricity would have cost £24 per annum per pump 
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charge for electrical energy is 34. per unit, supplied from 
an electric power supply station. It thus appears that 
electric pumping plant cannot be economical in fuel as 
compared with steam pumping engines of moderate 
economy. 

As regards the internal-combustion engines, it will be 
necessary in estimating the fuel economy to take into con- 
sideration not only the mechanical, but also the thermal 
efficiency. Gas-engines, having a higher heat efficiency 
than steam-engines, naturally have an advantage in fuel 
economy, all other things being equal. With gas-engines 
of, say, 200 h.p. the consumption of bituminous coal is, 
taking the engine-maker's estimate, 1:75lb. per brake horse- 
power. The total capital outlay on engine and producers 
for 1,000 b. h. p. is practically the same as that for com- 
pound condensing engines and boilers of similar power. 
For driving machinery direct there appears from the above 
figures to be an economy in fuel alone in a gas-engine over 
a steam-engine, but for pumping purposes the mechanical 
loss in gearing between the engine and pumps would 
probably more than counterbalance the apparent saving. 
Asuming the mechanical efficiency of the gearing and 
pumps to be 70 per cent., then the 1'75lb. per brake horse- 
power would become 2'5lb. per pump horse-power. There 
would also remain to be considered the reliability of the 
plant in continuous working, consumption of lubricants, 
and other details. 

Looking at the question of consumption of fuel from a 
thermal efficiency point of view, and making a comparison, 


we have : 
Per cent. 
Mechanical efficiency of direct-acting steam-engine and pumps 


i рына он дЫ S etos ze wens es Pe E de deans 85 
Mechanical efficiency of gas-engine alone 80 
T 5 gearing and pumps ........................ 70 
- з gas-engine and pumps combined ...... 56 
Heat efficiency of steam-engine, вау.................................... 15 
А с Has engine енна вае veu esca Vds PER ТОЯ 25 
The total efficiencies are then : 
Steam-engine and pumps combined ———U P “ff 12:45 
Gas 3j ĩðVL ЛОТ ИЕ 14:00 


99 7 


There remain to be considered the relative cost of coal, the 
additional cost of lubricating oil for the gas-engine, and 
also cost of maintenance and reliability in continuous 
working. 

Having already exceeded the length allotted for the 
introduction of а subject at this conference, we can only 
remark in regard to oil-engines that we know of no examples 
that compete with such plant as we have been considering. 
Oil-engines generally require, underusual working conditions, 
about 1lb. of oil per brake horse-power. 


DiscussioN. 

Mr. NOBLE ANDERSON opened the discussion, and spoke from 
his experience in Australia and New Zealand. The steam-pumps 
used by the Melbourne Board of Works gave a duty of 150 million 
foot-pounds per pound of steam. For the Dunedin sewage 
works he had used centrifugal pumps driven by Diesel oil- 
engines. The makers guaranteed 1 b. h. p. for 0°41Ь. of oil per 
hour, the oil having 19,000 B.Th.U. The engines were tried for 
one month in regular working, with the result that à bonus was 
gained for lower consumption. The thermal efficiency of the 
engine was 40 per cent. The efficiency of the centrifugal was 
from 60 to 65 per cent. The duty was 190 million foot-pounds 
fur this plant, as against 150 million for the Melbourne steame 
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pumps. The two engines of 150 f. h. p. complete with pumps, 
valves, ete., were delivered and erected for the sum of £6,000. 

Mr. BaLtpwin LATAM spoke as to the advantages of suction 
gas plant, which, however, did not seem to give quite such good 
results for continuous running as a steam plant. He thought 
it would often. pay to replace old steam pumping equipments 
with new engines working triple-expansion. 

Mr. C. P. Sparks spoke of tho drainage of mines, for which 
electricity was now so largely used. This was not the same 
problem as that of pumping water for drinking purposes. At 
the mine the steam plant was usually at. the surface, and the 
pumps below ground. He could not accept the authors’ figure 
of 85 per cent. efficiency for a steam pumping plant for a 
mine. The total mechanical ећсіепеу per pump horse-power 
with electrical driving would, he considered, be between 55 and 
60 per cent. Dealing with the authors’ figures, the cable loss 
should not exceed 1 to 2 per cent. Motors of 90 per cent. 
eflicieney were common. With centrifugal pumps the efficiency 
was from 69 to 74 per cent., and with three-throw pumps 75 per 
cent. Express pumps working at high speeds were more 
efficient (over 80 per cent.). He did not agree with the authors 
that dd. per unit was the lowest price for electrical energy. He 
had received a number of tenders for the supply of an all-day 
load at a considerable lower price. 

Mr. Dal CLERK emphasised the fact that high thermal 
efficiencies were obtained with small plants using gas-engines. 
Thus the 14 per cent. over-all efticiency for a gas-engine and 
pump could be obtained with 20-h.p. units. The heat efficiency 
of a 50-h. p. engine was over 35 per cent. With suction gas the 
producer efficiency was 86 per cent., making a total for the 
engine and producer of from 29 to 30 per cent. 

Dr. HorkiNsoN also spoke of the producer question, stating 
that 141b. of coal per brake horse-power was a more average figure 
than the 175lb. given by the author. The inclusion of the cable 
losses was not fair to the electrical plant unless the cartage 
expenses of the fuel were added to the steam and yas plants. 

Ir. L. ATKINSON spoke of the advantages of electric trans- 
mission, Which enabled a number of plants to be supplied from 
one power-house at a distance. The electrical drive was so 
flexible and easily applied that it was being largely adopted. 
The authors’ figure of the cost per unit of 03d. for the Neasden 
station was not quite fair. Most engineers would undertake to 
produce at a lower cost than this even with the Neasden load 
factor. With a 24-hour load the cost would be below O'2d., 
including repairs, and there was no reason why this figure 
should not be realised with isolated plants. He considered that 
E could be bought at from O'3d. to 0°35d. for a 24-hour 
oad, or even lower if the power was not required when the 
lighting peak was on. 

Mr. А. H. Humpurey spoke of one case in which the fuel 
bill had been very much reduced by the replacement of a steam 
plant by a gas-producer plant. He also spoke of a pump he 
was developing in which the explosion of the gas mixture would 
act directly on the water to be pumped. The cycle would be 
compression of the charge, explosion, expansion, scavenging, 
and then adinission of the next charge, ete. In this case no 
piston would be required, and the gas-engine would be of the 
simplest form. 

Mr. Bix Nik gave the figures for three 58-h. p. engines which 
had been tried over a long period, working with an average 
pump horse-power of 16:4. The consumption of fuel in the 
producers averaged 0768lb. per brake horse-power, or 1:221}. 
per pump horse-power. The average cost per annum was 
£5. 8s. per pump horse-power. 

The authors' reply will appear in the report of the proceed- 
ings, as Mr. Davey was not present at the conclusion of the 
discussion. 
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ELECTRICAL TRANSMISSION GEARS ON MOTOR 
VEHICLES.* 


BY ALAN ARCHIBALD CAMPBELL SWINTON, M.I.C.E. 


In view of the somewhat barbarous method of gear 
changing at present in vogue on most petrol-driven motor 
vehicles, and of the fact that, crude as it is, this method 
continues to hold its own against all other mechanical 
devices, it is not surprising that attention has been turned 
to electrical arrangements for arriving at what is required, 
especially in the case of the heavier description of vehicles. 
Apart from the mere transmission of the motion of the 
engine crankshaft, usually with a considerable reduction in 
the number of revolutions per minute, to the road wheels, 
the chief requirements are: (1) an easily operated and 
preferably automatic variability of gear ratio, so that 
full advantage may be taken of the maximum effort of 


* Paper read at the Engineering Conference of the Institution of 
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which the engine is capable without over-running in 
obtaining the highest possible acceleration and speed for 
the vehicle under varying conditions of gradient, load, and 
surface and other resistances ; (2) perfect control of the 
speed of the vebicle under different conditions beyond the 
variations of which the petrol engine is capable ; (5) ready 
disconnection of the engine from the road whecls, so that 
the former can continue to run while the latter are at rest, 
coupled with means for gradual reconnection, so that the 
vehicle may start smoothly and without shock. 

Important considerations that have to be taken into 
account in comparing electrical and mechanical methods 
of arriving at the above requirements are ease of working, 
reliability, and freedom from breakdown and derangement, 
weight, etliciency in terms of the power lost in the trans- 
mission, first cost, cost of upkeep, quietness, and freedom 
from vibration. Several arrangements of electrical trans- 
mission have been adopted, aud, with varying details, may 
be shortly described as follows : 

1. The engine, which is preferably fitted with a 
governor, drives à dynamo which supplies energy to an 
electric motor, which in turn drives the road wheels 
through the usual mechanical differential gear. An elec- 
trical controller of some description is fitted so that the 
clectric current can be varied as to regulate the speed of 
the motor, while, either by means of the controller, or 
automatically by special windings on the dynamo and 
motor, the full power of the engine at its most efficient 
speed can be employed to generate constant watts made up 
of either a large current at low voltage, such as is required 
for starting and on steep gradients, or а small current at 
& higher voltage for running the vehicle at high speed on 
the level, with corresponding variations under intermediate 
conditions. 

2. Similar to No. 1, excepting that the axcs of the 
dynamo and motor being arranged in line, a clutch of some 
description is arranged between them so that at top speed 
they can be mechanically connected together and cleetrical 
driving and all consequent losses dispensed with, the 
armatures of dynamo and motor acting merely as fly wheels. 
In this arrangement the electrical drive is only employed 
for starting, and at other times when the power of the 
engine is insufficient to propel the car on the direct drive. 

3. The engine drives a dynamo as in the previous cases, 
but instead of one motor two or more are employed, each 
driving a separate wheel. The mechanical differential is 
thus dispensed with, but the direct drive, as in No. 2, 
cannot be arranged for. The two or more motors can 
either be arranged in the hubs of the wheels, when all 
gearing is dispensed with, or can drive the whecls through 
chain or toothed-wheel reduction gear. The latter are the 
arrangements usually employed, as unless some form cf 
speed reduction is used the motors are of necessity relatively 
very heavy. The employment of two or more motors enables 
the series-parallel system of control, so much used on electric 
tramcars and trains, to be adopted. 

4. A storage battery of comparatively small capacity, 
but capable of giving large discharges for short intervals, 
can be employed with any of the above-mentioned systems, 
the arrangement being such that for starting or on hills 
the battery discharges and assists the engine and dynamo 
in driving the motors, while at other times a part of the 
power of the engine is absorbed in charging the battery, 
the change being automatically effected by the relative 
voltage of the dynamo on the one hand and of the battery 
on the other. 

5. In another method, in which a storage battery is used 
to assist the engine when required, there are no separate 
dynamo and motors, but on the shaft of a mechanical trans- 
mission is fixed the armature of a machine which performs 
the functions of both dynamo and motor as required, auto- 
matically charging the battery when the engine has power 
to spare and the speed increases, and taking a discharge 
from the battery and acting as a motor so as to assist the 
engine when the latter becomes overloaded and the speed 
diminishes. 

These systems with auxiliary batteries possess the 
advantage that, as the battery affords a ready means of 
starting the engine, the latter can always be stopped when 
the vehicle is at rest. Where storage batteries are 
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employed, continuous eurrents are necessary, and, apart 
from this, most of the systems so far used have been on the 
continuous-current principle, which gives large changes in 
gear ratio more readily. On the other hand, multiphase 
alternating currents have already been employed with some 
measure of success, and are а matter of considerable 
interest, as with them commutators and brushes and their 
attendant troubles and expense are avoided, except in the 
ease of the comparatively small exciter dynamo that is 
usually employed. The chief scope for electrical trans- 
mission on motor vehicles seems to be on heavy vehicles 
such as motor omnibuses, lorries, and the like, and especially 
oa large motor coaches on rails, such as several of the 
railway companies are now running on suburban lines 
Though considerable success has already been attained with 
the electrical system of transmission in its various forms, 
there is obviously still much room for development and 
improvement. 


Discussion, 

Mr. E. W. Hart (Luton) opened the discussion. He thought 
that many of the past difticulties of electrical transmission on 
motor vehicles had now been overcome. Four or five years ago 
he started to work with continuous-current machines, but he 
experienced difticulties when running at high speeds which 
caused much trouble with the brushes and commutators. In 
conjunction with Mr. Durtnall he went in for high - speed 
regulation by polyphase alternating currents, and the results 
obtained were highly satisfactory. He mentioned that such a 
bus was now running which presented none of the difficulties 
formerly experienced, the machine being extremely robust, 
and the maintenance cost was consequently very small com- 
pared with continuous current. With regard to weight, power 
for power the system was much lighter and cheaper, and he 
considered that the polyphase alternating-current system was a 
distinct advantage over the continuous-current system. With 
the former, extravagant consumption of petrol was overcome, 
and a 'bus that had been run for the purpose of demonstration 
had run an average of 64 miles to one gallon of petrol consumed. 

Mr. W. Н. SrEvENs (Maidstone) described the system in 
which he was interested. This was the continuous-current 
system, with a series type of motor driving each back wheel, 
and an interpole dynamo. The controller used was a very 
simple apparatus, and the operator could not change 1° until the 
circuit was broken. One of the advantages of the continuous- 
current motor was that a great torque was got at starting. Asa 
governor he used a solenoid in series with the shunt windings 
of the generator. With regard to the method of driving, this 
was by means of a worm gear fixed to each road wheel and run 
dead on the axle. A worm on the top of the worm wheel was 
driven by a motor fixed outside on the frame of the omnibus. 
In this way the motor was easily accessible for repairs, and there 
was the advantage in that there was a direct drive. Messrs. 
Tillings were putting one of these machines on the road. In 
reply to a question from Sir W. Preece, he could not give the 
number of miles which this car would run per gallon of petrol, 
but on a small car weighing about one ton with which he had 
experimented this was about 18 to 20 miles. 

г. R. B. Matrruews thought it would interest the com- 
mittee to have an account of American practice. He had pre- 
pared a report on the subject for the General Eleetrie Company, 
of New York, who were bringiny out. motor omnibuses on the 
streets. of New York. In Cleveland, ordinary four-cylinder 
petrol engines direct connected to a dynamo without interpoles 
were at first employed, and a very simple method of controlling 
the acceleration of the engine was used, consisting of a lever 
placed alongside the controller. But it was found that the 
American engine caused a great deal of trouble, and on later 
cars there was fitted а Wolesey engine made in this country. 
This engine was rather complicated, but it answered the purpose 
very well. On the Cleveland cars they had adopted, after many 
experiments, interpole dynamos with separate exciters, chain 
driven off the main shaft. On the Delaware and Hudson cars 
the engine and generator were mounted on a double truck ; a 
controller which was at either end of the car could be directed 
with equal facility in whichever direction the car was run. 
Electric transmission was found to be a very convenient 
method. 

Mr. H. Mavon thought that for future development alternat- 
ing- current methods of transinission would be useful. 4 
suggestion which he һай carried out to a small extent was to 
change the periodicity of the generator, but this had not been 
done in actual practice. 

Mr. W. M. Morpey referred to the work of the pioneers in 
variable ratio control for electrical driving among whom he 
mentioned Ward Leonard —who had long ago found the advan- 
tage in getting a large torque by the simple regulation of a very 
small resistance. 

Mr. B. Horrs (British Thomson-Houston Co., Rugby) said his 


firm were concerned with the manufacture of continuous-current 
electrical transmission gear. In designing a system the prime 
fact to be borne in mind was simplicity of control In a 
continuous-current system the essential feature was the use of 
a constant watt output generator which delivered a large 
amperage at a reduced voltage. This was a great advantage, 
especially on a steep grade. Hand devices for controlling the 
engine sacrificed simplicity of control With his system no 
form of direct connection between the engine and road wheel 
was adopted, because the utility of the petrol-electrie system 
was in congested districts, where the direct drive was of little 
advantage. Direct driving introduced many complications, and 
a further disadvantage was that the speed of the electric motor 
had to be the maximum speed of the engine, and this necessi- 
tated the use of large and heavy motors. The control of the 
B. T. H. system was effected on the field of the generator, and 
sparking was prevented on the controller. During a run of 
260 miles one of these ‘buses maintained an average speed of 
14:6 miles per hour with a consumption of eight gallons of 
petrol per mile. 

Mr. SwiNTON said there was very little to reply to. The 
number of miles which a car could do per gallon told them 
nothing at all unless they knew other circumstances. Every- 
thing depended on the traffic conditions, and it was obvious 
that there was no comparison between the open country roads 
and the congested streets of the Metropolis. He regretted 
that no one had touched upon the question of weight, which 
was one of the greatest difficulties of the petrol-electric engines 
runniug on roads, though the difficulty was not so great when 
running on rails. He gave it as his opinion that these were 
rather heavier than vehicles with the plain mechanical drive. 

Colonel Скомртох, who took the chair at the opening of the 
meeting and later vacated it to Mr. John Gavey in order to 
attend the meeting of another section, returned at this point 
and continued the discussion. He had, he said, tested several 
systems, but the one which Mr. Swinton had described was one 
in which electrical engineers were especially interested, because 
they had seen how electrical transmission had revolutionised 
driving. The difficulty was to transform the torque of modern 
high-speed motors into the higher torque which was required 
on the roadways. The question of electrical transmission was 
very promising. He advised them to set aside the accumulator 
system for the present, as it was not of such value as the other 
means. Of the various methods described by Mr. Swinton, 
No. 2 appeared to him to give the greatest advantages both for 
weight and control. This, he said, was the line he himself had 
taken. 


UPKEEP CHARGES ON LARGE ELECTRIC 
GENERATING SETS.* 


BY HENRY ROBERT JOHN BURSTALL, M. IN ST. C. E., AND JOHN 
SOMERVILLE HICGII FIELD, M.INST.C E. 


Iu the expenses of generation of electricity it is necessary 
to include the cost of the repairs and maintenance of the 
plant ; usually this is stated in terms of the units generated 
or sold, and in most cases the amount charged for repairs 
and maintenance is considered to vary with the number of 
units generated. This part of the question will be con- 
sidered later. In the published accounts the sums charged 
to repairs and maintenance are the total for the whole cf 
the plant and mains, and it is, in most cases, difficult to 
obtain a subdivision. As a general rule, and apart from 
accidents, etc., the repairs and maintenance on mains and 
switchboards may be taken as sensibly the same in most 
large systems, and as boiler and steam-pipe practice is now 
much standardised, the repairs and maintenance from the 
builers to the engines should also be nearly the same in 
the larger stations. In the generating plant, however, the 
systems in use present wide differences in speed and t) pe 
of prime mover and generator, and it is the object of this 
note to clicit as much information as possible as to the 
differences which may exist in the charges necessary to 
cover the repairs and maintenance of large electric 
generating sets. 

In dealing with the amount to be charged for repairs and 
maintenance, the fact that such charges do not depend 
entirely on the energy generated by the plant is at once 
brought into prominence. In any station in which exten- 
sions are not continuously going on, a special staff has to 
be kept for repairs. The expense of this is practically a 
constant quantity, and as such staff has to be of sufficient 
size to deal with an ordinary breakdown with expedition, 
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it is generally larger than is absolutely necessary. Where 
extensions are going on regularly, men can be shifted from 
capital work to repairs, and so the standing expense can be 
reduced; but this condition cannot be dealt with. It is 
evident, therefore, that a large portion of the upkeep 
charges is constant, independent of the units generated or 
hours run, and dependent approximately on the maximum 
output of the machines. The only part of the expense 
which will vary in any way with the hours of running will 
be the stores and materials expended. It would be of great 
interest if information could be obtained as to the number 
of men required for different stations of varying sizes. 
Considering, now, the details of the upkecp charges, we 
have to separate the electric generators from the prime 
movers, and to point out where the charges may be expected 
to arise. 

Electric Generators —Leaving out the charge necessary to 
provide agaiust breakdown or burning out, which will vary 
with the pressure and system, the only true upkeep expenses 
are: For direct-current machines, principally renewal of 
brushes and commutator repairs, which will vary greatly. 
If proper attention is given to providing the right quality 
of carbon in the brushes, and especially the right quality of 
mica in the commutators, the cost of upkeep of these is 
small. For alternating-current machines the cost of upkeep 
is negligible. Our experience of large alternating-current 
„ is that, in a properly- constructed machine well 
ooked after, the bearings may be taken to last as long as 
the machine, and that in machines exceeding 500 kw. 
output, and working with a maximum pressure to earth not 
exceeding 4,000 volts, the risk of breakdown is very small; 
but with machines working at higher pressures than this, 
the risk, though still small, increases at a faster rate tban 
the pressure. In connection with this we wish to express 
the opinion that at present it is impossible to construct а 
machine with closed slots which will work at a pressure of 
10,000 volts to earth. 

Steam Engines. —With reciprocating engines the upkeep 
charges appear to be independent of the type and speed, 
and the risk of breakdown is now very small. With steam- 
turbines the upkeep charges should be smaller still, but 
there is little information available; some of the earliest 
turbines which were put to work in London showed no 
appreciable wear after years of work. The breakdowns of 
large turbines have hitherto been more frequent and of 
greater magnitude than in reciprocating engines, although 
probably with improved design and methods of manufacture 
this state of atlairs will be reversed. The cost of upkeep of 
water-turbines is almost entirely in the replacement of 
bucket wheels, and depends largely on the quality of the 
water used; it has been found that, in addition to the 
buckets being worn on the front side by sand, etc, in 
the water, considerable corrosion takes place on the back, 
due to the oxygen in the water. The upkeep charges on 
water-turbines will vary more with the hours run than for 
other types of plant, owing to the bucket wear. We have 
heen fortunate in obtaining the actual upkeep charges for 
a water-driven station which has worked for a number of 
years. 

lras-Enyines.—The figures available show that the parts 
which wear are the same as in a reciprocating steam-engine, 
but that the upkeep costs are somewhat higher in some 
types of engines, owing to the complexity of the valve gear. 
With large generating sets, the upkeep charges may be taken 
to depend mostly on the output of the set, and a small 
proportion of the total charges only vary with the unite 
generated. The table exhibited gives figures for some 
tvpical machinery, but these, of course, are not to be taken 
as averages. A comparatively large proportion of the 
upkeep charges are really for examination and overhaul, 
which should be done periodically, and bears no proportion 
at all to the hours of running ; and it is to be remembered 
that it may cost several times as much to take down and 
re-erect a machine as it does to effect the repairs necessary 
owing to wear. In our opinion, repairs and maintenance 
should be worked out on the normal power of the station, 
and not on the units generated, and should be compared on 
this basis. Any allowance for risk of breakdown, which is 
of the nature of insurance, would also naturally fall iuto the 
same category. 


The cost of maintenance may therefore be divided under 
two heads: (1) charges which may vary with the capacity 
of the plant, which are (а) capital charges, in which may 
be included repair shops, tools, and possibly overhead 
travellers ; (b) wages of workmen, including supervision; 
(c) painting and cleaning of engines, etc., and cost of all 
materials in connection therewith; (d) insurance; and 
(2) charges which may vary with the hours run or units 
generated, and are materials and wages for renewal of 
parts (piston rings, packings, bushes, brasses, etc., and 
dynamo brushes) 

The following tables of maintenance cost of steam and 
water driven electrical plant were shown: 


J) Slow-Speed Alternators; Vertical Compound Engines. 


FVV киы ped ebbe 19 per cent. 

Maximum output on plant ..... ......... 10,000 kw. 

Output (over three years) .................. 16,000,000 units. 

Size of each unit 1,500 kw. to 3,000 kw. 


Average cost of labour (over three years) £1,899 (£633 per year). 
material £782 (£261 per year). 


Standing charge for labour — ............... £0'635 per kw. per annum. 
Running charge in pence per unit ...... 004d. 
(2) High-Speed Direet-Current Generators. 
Load factor (over five years) ....... ——— —ͤ— . 48 per cent 
Maximum load on plan . 755 kw. 
Output (over five years) 22 —— ꝗ ꝑꝑ 4 . 2,500,000 units. 
een 100 kw. to 500 kw. 
Engines. Generators. Total 
Average cost of labour (over five years) ... £38 ... £5  .. £43 
Я material m . 31 — 10 .. 41 
Extra charges (average) m .. 40 .. 26 .. 66 
Tota Pierik yo tl p sunk E INTE VE EU HAY ES PEURVN FAR £150 
Standing charges, including extras . 2E 144 per kilowatt-year, 
Running charge in pence per unit... 0039d. 


Extra charges including a crankshaft and the rewinding of the field 
coil on one machine. 


(J) Water-Driven Direet-Current Generators. 


Lord С с Же назо оа T A 90 per cent. 
Capacity of plant (machines of old type) ..................... 5,000 kw. 
Pence per kilowatt - year. 
Average cost of labour on repairs (over four years)......... 4-54 
Copier DEUS HOS ы iic eet rer TY PARC е sca Ra eai aA RA 2°70 
Renewal of mechanical part . . 1:53 
15 armatures and commuta tors . 10°30 


On two modern machines the cost of repairs for two years was 2s, 
per kilowatt-year for renewal of brushes. 


Discussion. 

Mr. W. W. Lacktr (Glasgow) opened the discussion, and 
spoke of the cost of maintenance in the Corporation electricity 
works. He found that the cost of repairs was about £9,000 per 
annum, as against £500 for the actual material used. The cost 
of labour for working a station did not increase much with the 
output. When they had 16,000 kw. of plant in the station, 
100 men were employed to run the same, and now 110 men were 
working the plant of 26,000 kw. 

Mr. L. ATKINSON advised engineers of smaller stations not to 
keep a large stat waiting by to make repairs, but to insure 
against. breakdowns, and to call in the statf of the insurance 
company to deal with large faults. With a station of 4,000 kw. 
he had never more than four men to look after (һе machinery, 
and had found that it paid to insure instead of increasing tho 
staff of fitters. The load factor had to be taken into considera- 
tion when estimating the cost of upkeep, and he thought this 
depended more on the total number of revolutions made by the 
engine than on the hours it was at work. ! 

Mr. G. G. BELL. (Hammersmith) said that the personality of 
the staff had a great deal to do with the cost of maintenance. 
He had found it much better to employ fitters who were used 
to keeping stations running rather than the men supplied by 
engine- makers. One leading titter and one under him now did 
most of their repairs, and he found that the boilers required the 
majority of their attention. 

Mr. GoopwiN said he had had experience with two 750-kw. 
turbo sets which had been working regularly for the last 
24 years. They were run with the full load for 24 hours every 
alternate day, and showed no wear, They required. practically 
no attention. The cost of upkeep with gas-engines would, he 
thought, be higher than steam-engines. | 

Colonel R. К. Скомртох agreed. with Mr. Bell that the 
personal element entered largely into the upkeep cost. A great 
deal of improvement of plant was carried out under the name 
of repairs, and charged accordingly. He warned engineers 
against using English. figures for the eost of maintenance for 
foreign stations, where the conditions were exceedingly ditferent. 
His experience over the Calcutta lighting had shown that the 
insulation troubles in a hot moist climate were great. Lightning 
had damaged the cables. The great. heat affected the health of 
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the staff, and, in consequence, the attention given to the plant. 
He agreed that the cost of opening up an engine was usually 
very much more than that of making the repairs. 

Mr. H. R. J. BunsrALL, in replying to the points raised on 
his paper, said he was glad to hear the figures given by Mr. 
Lackie, which agreed very well with those of two of the biggest 
London companies. Reliable figures were wanted to allow a 
sum for repairs and maintenance, and the difliculties in the way 
related to the system of book-keeping. The standing charges 
of the London companies were very much higher and altogether 
out of proportion to the running charges. It was misleading to 
express repairs and maintenance in units generated. 


THE APPLICATION OF ELECTRICITY TO THE 
WORKING OF RAILWAY POINTS AND SIGNALS.* 
BY LUIS DE MORAES GOMES FERREIRA. 


The working of railway points and signals by electricity 
has not, up to the present, taken such a prominent position 
in England ав it deserves, although this is one of the many 
uses to which electrical power transmission may be profit- 
ably applied. The adoption of some form of energy and 
some method of transmitting it to work the points and 
signals, other than muscular effort of the signalman con- 
veyed by rods and wires, has, during the last few years, 
become almost a necessity at many large stations.  Elec- 
trical transmission is generally acknowledged to be an ideal 
method of control in all signalling operations, and there 
seems little reason for employing a second source of power, 
such as compressed air, when the controlling force in itself 
offers every advantage for doing the whole of the work. 
The hesitancy in adopting electrical working has, no doubt, 
been due to the comparatively high first cost, or doubt as 
to the reliability and life of motors, switches, etc., when 
subjected tothe admittedly unfavourable conditionsobtaining 
on the permanent way, such as wet, dirt, and vibration. 

Before proceeding to deal with this subject, it will be 
convenient if I enumerate the principal conditions which 
are considered essential in modern signalling. They are: 
(1) safety in working, mainly secured by the mechanical 
interlocking between the levers in the cabins, and the lock- 
ing by plunger bolts and detection of all facing points ; (2) 
the correspondence in position of all points and signals 
with the levers that operate or control them ; (3) breakage 
or failure of any part of the gear should render dangerous 
operations impossible, and in all such cases signals should 
assume the danger position ; (4) the intended movement of 
any signal or points shall not be wrongfully communicated 
to or operate any other than the correct one corresponding 
with the lever operated; (5) the efficient protection, or 
entire removal of all above-ground connections between 
signal-cabins and points or signals; (6) immunity from 
breakdown, total or partial, causing delays to traffic. 

These conditions are not all fulfilled in the usual manual 
and in many of the power systems, but there is no reason 
why they should not be met in an electric system. The 
railways have already had great experience with the 
various mechanisms for interlocking, and detecting and 
locking facing points, and have practically standardised the 
fittings on each line. In an electric system such standard 
fittings may be utilised, the motor being arranged to first 
lift the locking bar, the bar on reaching its highest point 
withdrawing the bolt, thus unlocking the points; con- 
tinued movement of the motor reverses the points, and the 
bar, returning to its former position with its end close to 
the point tongue, inserts the bolt and thus locks them. 
Only after the whole of these movements have been 
correctly made should the bolt by suitable means complete 
the circuit of the return indication, the latter being also 
dependent on the correct position of each tongue of the 
points. This is not the arrangement usually adopted in 
power systems, but it is, without question, the one that 
gives the greatest security, as any breakage of mechanical 
connections is immediately detected. 

Signals may be operated either by long-pull magnets, 
solenoids, or motors. A force of 501. to 80lb. is required 
to be applied to the rod for working a standard signal, the 
amount of movement being about 4in. A long-pull magnet 
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must, therefore, exert a great force, and as its action is 
practically instantaneous, the amount of copper and iron 
must also be large, and a heavy current is required. This 
means using conductors of comparatively large size, and 
some method of reducing the current during the time the 
signal is off is essential or the magnet will get too hot. 
The switches for opening the circuits of such magnets 
present difficulties in overcoming arcing due to the high 
self-induction, and the insulation of the coils and cables 
must also be such as to withstand the sudden rise of 
potential which occurs when the circuit is opened. I 
believe that in many signals so operated the counterweight 
for taking the signal to danger is reduced or partially 
balanced to lessen the work demanded of the magnet. I 
think, in view of the fact that snow may accumulate on 
the blades, or a high wind pressure increase the friction of 
the fulcrum shaft, such reduction may easily reach a point 
where the factor of safety becomes too small for absolute 
safety in working. I consider that, for semaphore signals 
at least, the best way of operating is by motor. As the 
most mechanical and compact form of gear for the reduc- 
tion of the high speed of the motor is some form of worm 
gearing, a means must be found for disengaging the signal 
to allow it to go to danger without having to revolve the 
motor. Some form of electromagnetic coupling must, 
therefore, be provided, but by suitably arranging it the 
work required of the magnet may be reduced to a minimum. 
The gearing may be so arranged that a small high-speed 
motor can be used, and the whole mechanism can be made 
lighter, and cost less, than a long-pull magnet to do the 
same work, while the current required is also very much 
reduced, and, consequently, the size of the conductors. 
The switches can also be simplified. Semaphores always 
work through the same angle, and give correct danger 
and “clear ” signals, by night as well as by day. 

Electrical working offers the simplest means for ensuring 
that the points or signals are in correspondence with their 
levers by means of return indication currents permitting 
the completion of movement of the levers, and so releasing 
the mechanical locking. In the Siemens system, as 
installed on the Midland and Great Western Railways, 
such return indication currents are permanently flowing 
through electromagnetic relays with multiple contacts. 
The levers do not require to be checked in an intermediate 
position, as the necessary combinations of contacts in the 
circuit to free, say, a signal lever and operate the signal, 
are made automatically in correspondence with the 
mechanical locking between levers, and actually form an 
electrical interlocking network between the various points 
and signals themselves. This permanent control current 
system uses more electrical energy than is required to 
work the points and signals, although the low E.M.F. of 
32 volts is used for the control, and entails a some- 
what complicated network of internal connections and 
contacts in the locking frame. These disadvantages are 
thought by many engineers, especially those on the Con- 
tinental railways, to be more than counterbalanced by 
having permanent indications in the cabins and avoidance 
of check locks on the levers. Dangerous movements 
through breakage or failure of any part of the apparatus 
or mechanical gear in an electrical system may be safe- 
guarded by arranging matters so that all safe operations 
are dependent on the presence of current, any failure of 
the same putting the signals to danger. The independence 
of each point and signal movement and the risk of operating 
other than the proper apparatus is, of course, dependent on 
the insulation of the connecting leads or cables. Elaborate 
arrangements to obviate the effects of contacts between 
leads have been devised, but the simplest and best way is 
to arrange the switches and detector contacts so that all 
leads except those actually carrying current are earthed in 
such a way that any stray current passes direct to earth 
without affecting the apparatus. It is obvious that, as all 
the cables can be placed underground and in very restricted 
areas, an electrical system leaves the permanent way quite 
clear, and eliminates accidents due to rods or wires. By 
the removal of the point rods it is possible in some cases 
to get more tracks in a given space. Immunity from 
breakdown is dependent on the reliability of the source of 
energy and on the design, materials, and workmanship of 
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the apparatus. The continuity of supply of energy is best 
maintained by the provision of storage batteries, whilst 
the question of design, ete., must be largely left to the 
experience and integrity of the manufacturer. 

A few words as to cost may not be out of place. In the 
manually-operated systems the capital charges are limited 
to the building of the cabin, the locking frame, signal 
posts and arms, point locks and bars, and their connecting 
wires and rods with the necessary pulleys, rollers, or other 
guides, and efficient covering. In an electric system motors 
will have to be provided at the points and signals, and a 
source of energy provided in addition, but the rods and 
signal wires will be replaced by electric conductors. Ав 
the amount of electricity used is so small, the question of 
efficiency of the motors and gearing does not appear to 
have received much attention in the past. The efficiency 
will, however, affect the first cost to a larger extent 
than is generally supposed. The higher the efficiency, 
the smaller the motors, cables, switches, and storage 
batteries can be to do the same work. As the first 
cost of the cables is a considerable item, it is important 
to design the apparatus to take а small current 
for a given time in preference to a large current for 
а Shorter time. This argument also applies to the 
Storage batteries, as the size of cells required is not 
governed so much by the total ampere-hours required as by 
the maximum discharge required at any one moment. If 
this point is attended to when designing the plant, the 
average storage battery will be found very economical in 
maintenance and give practically no trouble. The locking 
frame can be made so much smaller that there will be a 
considerable economy in the cost of the cabin required. As 
the outcome of some years’ experience and careful con- 
sideration of the problems involved, I have recently designed 
an electric system embodying the conditions above laid 
down, which will cost very little, if any, more to install 
than the usual mechanical signalling plant. 'The maintenance 
of an electric system should not cost more than that of the 
manual system, as the money spent in cleaning, oiling, paint- 
ing, and renewing rods aud wires is saved, and will be 
found to cover the cost of the electricity used if an 
economical system is adopted. 


DISCUSSION, 

Mr. E. pe M. Maias, who opened the discussion, said that, 
so far as the author's comparison of the electro-pneumatic 
system with the manual system was concerned, he fully agreed 
with him. Не advocated the use of air pressure in place of the 
higher pressure used in Siemens and other systems. The plain 
electro-pneumatic system dispensed with the intermediate points 
that were required in the electrical system, and also did away 
with the clutch that may be necessary to remove a stone from 
the line. With regard to the movement of signals, this was a 
rectilinear movement as a rule. He approved of the author's 
condemnation of the solenoids, and said there was no necessity 
for the use of an intermediate clutch with the direct system. 
Wear and tear of the electro-pneumatic motor was contined to 
leather, and it was shown that the costs of leather renewals and 
maintenance were considerably cheaper than the cost of main- 
taining a mechanical system. 


Mr. A. T. Brackarn (Great Western Railway Company, 
Reading) said that the Great Western Railway had gone very 
thoroughly into the question of power signalling, and they came 
to the conclusion that, on the whole, a purely electrical system 
was to be preferred, and since its adoption by that company it 
had given excellent results. There had been practically no 
failures during the 12 months the electrical signalling system 
had been in operation, and the cost of maintenance was not 
excessive. It was worked by an intelligent signal fitter, who, 
with a little assistance, also looked after the plant. The per- 
manent control system as described in the paper was in operation 
at Didcot, but that system involved much coniplieation of wiring, 
which made it worth while considering whether check locking 
would not be sufficient. His company were, at the present time, 
considering whether to adopt check locking instead of the 
permanent locking system. 

Mr. ALEXANDER SIEMENS wanted to make clear that there 
was a difference between the German system as employed at 
Didcot and Derby and the system proposed by Mr. Ferreira. 
The German Government, he said, insisted on the system, as it 
believes that the safety of passengers cannot be secured unless 
the position of the points and signals is constantly indicated in 
the cabin of the signalman. The permanent locking system 
avoided the necessity for any coupling. As to the presence of 


pneumatic system. 


adopted for signalling. operations, 
satisfactory. 


action of a puinp. 


a stone in the points, the effects would be prevented by means 
of a friction clutch between the motor and gearing, which 
entailed no strain on the motor. The signal being moved 
direct was not an advantage, and he mentioned that the system 


should be so arranged that any failure or breakdown on the part 


of the apparatus should send the signal to danger. As regards 


the stronger. power required for signalling on frosty mornings, 


he pointed out that nothing could adapt itself to varied con- 
ditions as easily as electricity. After all, the most reliable test 


of any system was the £ s. d. test, but in this connection it 


was necessary to take into consideration the cost of maintenance 


as well as first cost. 


Mr. B. H. Perer spoke of the advantages of the electro- 
There were, he said, about 40 million 
motor movements a year on a motor working a signalling system. 


The wear and tear on an electric motor doing that would be 
very great, but with a pneumatic motor wear and tear amounted 
to practically nothing. 
that he could depend upon at least two years’ hard work for 
20 hours a day from a pneumatic motor. 


His experience so far had shown him 


Mr. J. P. ANNETT was called upon, but he said he had had 


no experience of electrical work ; low-pressure pneumatic cost 
higher than ordinary manual signalling, but it worked quite 
satisfactorily. 


Mr. J. W. Јлсомв Hoop dwelt upon the anomaly of using 


two forms of conveying power when one would do just as well. 


He hoped that electrical transmission would eventually be 
In America it was used 
through some form. of worm gearing, but this was never 
The difficulties from the application of a motor for 
moving points and signals could be got over by the intermediary 
The question to he faced at present was, 
whether an electrie system could be equipped as cheaply as a 
manual system. 

Mr. W. R. Sykes was understood to say that 257 signal 
levers, working from one set of 32 accumulators, cost for 
maintenance 2s. per week. 

Mr. H. B. Horr (on behalf of Mr. Sayers) referred to the 
box on the Midland Railway, which was of the Siemens type. 
This had been working for two months without any failure. A 
pressure of 210 volts was used, taken from а three-wire system 
with 420 volts across the outers. No trouble was experienced 
from stray currents working on the apparatus. Cut-outs were, 
however, provided to prevent any such trouble. The control 
system was adopted because it was quicker in action, and it 
required only one man to do the work usually done by two. 
The Midland system was equipped wita long-pull solenoids, and 
these had given no trouble. With regard to wear and tear of 
motor and brushes, on the Midland there were 17 pairs of points 
in operation, and never had it been necessary to change a brush, 
while the motors gave no trouble. He admitted that there were 
complications in the wire, and said it would be а boon to get а 
good man to takeover the maintenance ; but these complications 
were not sufficient to do away with the system in favour of check 
locking. 

Mr. Ferreira briefly replied to the discussion. He said 
there was no more ditliculty in reversing with a motor than 
with the air system. It was not necessary to run a signal motor 
back if a simple disengaging device was used. A magnetic 
clutch could be depended upon to disengage. 


SOUTH KENSINGTON COLLEGE OF SCIENCE. 


Appointments have now been made by the Crown and 
the Board of Education to the governing body of the new 
college of science at South Kensington. A sixth appoint- 
ment has yet to be made by the Crown, and correspondence 
on the matter is still proceeding. The following have been 
appointed: by the Crown — Lord Crewe, Sir Julius 
Wernher, Sir William White, Sir Franeis Mowatt, and Dr. 
Donald MacAlister (principal of Glasgow University); by 
the Board of Education—Mr. Arthur Acland, Dr. Glaze- 
brook, Mr. F. G. Ogilvie (the principal assistant secretar 
of the technological branch of the Board), and Mr. J. С. 
Sykes (assistant secretary in the same branch). 


Book HkEcEIvED.— The May issue of the Bulletin of 
the Société Belge d'Electriciens contains an article by 
Jean Escard on the production of nitric acid and nitrates 
from the air by means of the electric arc. M. Henry 
writes on telephone relays and M. J. G. Carlier describes 
the new electric locomotive of the New York Central 


| and Hudson River Railroad Company. 
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THE ENGINEERING CONFERENCE. 


There is no better opportunity of engineers meeting 
together than that offered by the biennial conferences 
organised by the Institution of Civil Engineers. The 
sectional meetings enable a large number of discussions 
to be carried on at the same time, and members will 
frequently find most interest in sections not devoted to 
their particular subjects. The electrical section this year 
has had many valuable matters brought forward, but the 
progress of one particular branch is, perhaps, best shown 
by casual references in other sections. The notes by 
Mr. W. W. Squire on * Dock Equipment: including 
the Relative Advantages of Electric and Hydraulic Appli- 
ances, are an example of what we mean, taken from 
the section devoted to harbours, docks, and canals. Here 
electricity is gaining the day. But the paper brought 
before the waterworks, sewerage, and gasworks section by 
Mr. Charles Hawksley and Mr. Henry Davey gives little 
hope for electric pumping plants. This paper deals with 
“Comparative Cost of Pumping by Steam, Internal-Combus- 
tion Engines, and Electricity, based upon Actual Working.” 
The authors, as our readers will see, have not given any 
actual figures for either of the latter two alterna- 
tives; and with some of their calculated figures we 
have to join issue. In the first place, it is assumed 
that the pumps have to run continuously throughout 
the year, and this special case only is considered. 
A load factor of unity is found at certain waterworks, but 
very seldom elsewhere, and the figures given as to the cost 
of electricity from supply mains are those for a power 
factor of about 30 per cent. The cost of fuel is the 
important item in such a pumping equipment, and the 
authors state that “since the days of Newcomen no stean:- 
engine has been more economical than the low-speed 
pumping engine.” Six examples are given of the costs 
with such engines with horse-powers varying from seventy- 
two up to one hundred and seventy-eight. The cost of со 1 
delivered is about eight or nine shillings per ton, and the 
annual total .cost per pump horse-power varies from 
£11. 4s 54d. up to £19. 13s. 10d. This cost includes fu«l, 
stores, oil, wages, and repairs. It is of interest to see how 
much coal per pump horse-power these equipments usel, 
and а simple caleulation shows that it is  betwecu 
34lb. and 5!lb. These are not low figures for a twenty- 
four hour load, and show that fuel could be economised 
by supplying such pumps from a large central station. 
The authors assume that one halfpenny per unit is the 
extreme price at which such plant could be supplied, and 
on the basis that 1:51 units are needed per pump 
horse-power, making the cost of electricity alone £24 per 
pump horse-power per annum. The first figure is 
arrived at as follows: They take the cable loss inside the 
station at 5 per cent., the motor efficiency at 80 per cent., 
and credit the gearing and pumps with only 75 per cent. 
efficiency. This makes an overall efficiency from the 
supply terminals to the pumps to be 57 per cent. 
With a plant of, say, 150 h. p., the following are more 
usual figures: cable losses, 2 per cent.; motor efliciency, 
91 per cent. : gear and pump efficiency, 85 per cent. This 
makes the over-all etticiency to be, say, 75 per cent., and 
only one unit is needed per pump horse-power hour. 
Adhering to the halfpenny per unit, the cost for elec- 
tricity per annum comes down to £18, and many 
supply stations would gladly take on twenty-four-hour 
consumers under thi: rate. The fuel question is, however, 
not the only one, as the labour and capital charges need to 
be considered. With a steam pumping plant the buildings 
for the boiler-house, engine and pump room, etc, are 


costly, and of a size quite unnecessary when electrical 
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pumping is possible. The capital charges on these and on 
the boilers, ete., will be found to turn the scale in favour 
of the electrical pump. The case considered, of a pump 
working twenty-four hours per day and three hundred and 
sixty-five days per year, із the most unfavourable to elec- 
trical driving. In sewage works, where the pumping is 
intermittent, a much stronger case exists for the abolition 
of the isolated steam plant and its replacement by an 
up-to-date electrical equipment. Where, as is often the 
case, centrifugal pumps can be used, the advantages lie 
even more on the electrical side. The above paper resulted 
in a good discussion, їп which electrical engineers quite 
held their ground. The increased use of electrical pumping 
plants for mines and other similar work is, after all, the 
best answer to the above figures. 


CORRESPONDENCE. 


“Опе man's word is no man's word, 
Justice needs tbat both be heard." 


RELAYS. 


Sin, —Unfortunately, I overlooked Mr. Andrews's letter 
in your issue of May 10 on the above subject. If you will 
permit me now, I would like to make the following further 
remarks concerning this matter. 

Firstly, Mr. Andrews states that I recommended that 
reverse relays on alternating-current generators should be 
set to operate at a reverse “current " of 10 per cent. of the 
full-load curreut. Mr. Andrews is mistaken in this. I 
stated they should be set to operate on a reversal equal to 
10 per cent. of the full-load power of the generator. The 
current flowing under these conditions may vary within 
wide limits depending on the power factor. As I have 
shown, however, the amount of the current will never be 
dangerous in modern generators with this setting. The 
term ‘‘reverse current," when referring to alternating- 
current machines, has not got any definite meaning if the 
phase relationship to the 'bus-bar volts is not given. My 
experience shows that a setting equal to 10 per cent. of the 
rated power of the machine is quite satisfactory, and is not 
dangerous. Messrs. Ferranti Limited have installed over 
170 of these reverse relays on all manner of circuits, with 
settings rever higher than 15 per cent. (mostly 10 per 
cent.) with eminently satisfactory results. 

I am interested to hear of the reverse relays which 
operate on } per cent. of the full-load current. Mr. Andrews 
has kindly informed me that he was referring to the appa- 
ratus installed in the sub-stations described on p. 350 of the 
Electrician, Dec. 15, 1905. The relays there described were 
supplied to a specification which called for relays to operate 
at such a percentage. As I pointed out, however, at the 
time (Dec. 22, 1905, Electrician), the relays in question did 
not do this, and, if they did do so, it would be impossible 
to run the system with them in operation. Mr. Andrews 
subsequently acknowledged tbat my criticism was correct 
(Jan. 5, 1906, Fl«ctrician). I therefore do not sce clearly 
what Mr. Andrews intends to demonstrate by referring to 
these devices, as they do not work at 4 per cent. reversal, 
but, I believe I am correct in stating, at 10 per cent. 
reversal—that is, a difference between the currents from 
the transformers equal to 10 per cent. of the full-load 
current; at least, that is what I was given to understand 
when I visited the sub-stations in question. I would add 
that on p. 98, ‘Electricity Control,’ Mr. Andrews says, 
referring to alternating -current reverse relays, ‘The 
operating current should certainly not exceed 25 per cent. 
of the normal maximum generating current." 

Mr. Andrews criticises the wattmeter principle for 
alternating- current reverse-relay construction. As has 
been pointed out several times, the alternating-current 
relays which are identified with Mr. Andrews are them- 
selves substantially wattmeter movements. The questions 
of delicacy and liability to failure therefrom, have nothing 
whatever to do with the principle on which the relay 
works. These are simply inversely proportional to the 
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struct a reverse relay on the wattmeter principle to 
consume several horse-power and to lift half a ton if Mr. 
Andrews will pay for it. Аз, however, the watts avail- 
able to work such apparatus usually are very limited —i. e., 
by the capacity of the current and potential transformers— 
reverse relays generally are somewhat delicate, something 
like any high-class large torque-measuring instrument. The 
arrangement I suggested for using a triple-pole relay, fed 
by two current transformers, on а three-wire three-phase 
circuit applies to any device in which there are moving 
parts, and whose operation is required to be absolutely 
certain. To use this recommendation as an argument 
against a certain principle of relay construction is, 1 think, 
rather beside the point at issue. Mr. Andrews further 
states that “I admit that the wattmeter type of dis. 
criminating relay will not disconnect a generator should it 
lose its field, unless the relay is adjusted to operate with 
a motoring current of less {ап 10 per cent." I would 
reply that I did not say anything of the kind. What I 
did say was that with the setting I recommended the 
current flowing could never exceed about three times the 
full load current under the worst conceivable conditions. 
The wattmeter relay will always disconnect the generator 
on the failure of the field. 

I am afraid Mr. Andrews, being а very busy man, must 
have read my article very hurriedly, for he finishes his 
letter by saying that I suggest the use of a supplementary 
relay to be connected in the field circuit. I did just the 
opposite of this, as, if Mr. Andrews will refer again to the 
article, he will find that I said: Tbe present writer docs 
not recommend this arrangement, as he is of opinion that 
the 10 per cent. reverse power relay is sufficient protection 
in the vast majority of cases."-—Yours, etc., 

CHARLES С. GARRARD, 

New Moston, Manchester, June 18. 


PLATING AND BRONZING. 


SIR,—AÀs manufacturers of electrical accessories, we note 
with regret that а matter showing considerable want of 
thought amongst contractors, art metal workers, platers, 
etc, is now greatly on the increase We refer to the 
treatment electrical accessories receive when any special 
bronzing has to be matched or plating work done, more 
particularly in regard to switches, wall connections, etc., 
and think it is about time some protest was made, other- 
wise decent workmanship and materials become apoilt. 

It appears that when plating, or any special finish is 
required, the whole article is plunged into the cleaning, 
plating, or bronzing bath, as the case may be, without 
thought as to the ultimate result, instead of sepa- 
rately treating the parts before they are assembled. 
These hot, corrosive, acid and alkali solutions remove the 
protecting coat of tin from steel springs and produce rust, 
creep under terminals, contact springs and between 
insulated surfaces, etc., the ultimate result being verdigris 
or oxide, which produce a rotting of the parts, resistance, 
heating, and consequent breakdown of insulation, besides 
rendering the user liable to shock; in addition to these 
defects the articles present a very dilapidated appearance, 
discrediting those who are in no way responsible for their 
inefficient "finished" condition. The client pays an estra 
price for a special finish, but it is obvious that he obtains 
instead an inferior article where such methods are in 
practice, and we cannot think that architects, consulting 
engineers, or their clients are aware of the prevalence of 
this haphazard method of carrying out their instructions, 
when dealing with what would otherwise be decent 
material. We would respectfully suggest that a closer 
inspection be made of the metal parts of finished goods, 
when such slipshod work would be quickly brought to light 
and the blame placed in the right quarter.—Yours, etc., 

А. P. LUNDBERG AND Sons. 


RE QUESTION 966. 


SIR, —I maintain that the method described by me may 
be employed with success. I have known it to be used on 
lead sheathed cables with very good results. In my opinion 


watts consumed in the device, Į would undertake to con- | the error due to the extra length of cable is negligible, 
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while if the cable is of considerable length taking the test 
from one end is a matter of importance, since faults have 
usually to be found against time. The method may not. 
be very popular, but let us take the Murray loop method.” 
This is extremely popular. The effect of local currents, 
such as stray tramway currents, makes it almost impossible 
to take. Again, in the “fall of potential method," the 
following is assumed that the fault resistance is constant ; 
that there is no appreciable E.M.F. in the fault itself com- 
parable with the readings V, and V.; and that the resist- 
ance of the fault is low compared with the resistance of 
the voltmeter. The latter is usually the case, while tho 
other two are not always so. I may state that defects can 
be found with most of the methods of fault localising.— 
Yours, ete., CONSTANT READER, CARDIFF, 


RE QUESTION No 966 


Six, — I have taken great interest in the above question. 
I think the effect of local currents pointed out by * S." in 
* Constant Reader's " test is only what most tests are liable 
to It will be noticed that in “Constant Reader's" test 
the only current that takes a path via the fault is that 
spent on the voltmeter, whilst in that described by “S.” tho 
whole of the current used in the test takes a path тй tho 
fault, thereby greatly increasing the liability of altering 
the resistance of the fault, which would result in tho 
readings, v, and v, being far from steady. I think the 
voltmeter lead that is taken to earth should not be con- 
nected to any iron, but put in wet soil, or, of course, 
connected to the lead covering, if the cables are so covered. 
Taking the test from one end is certainly an advantage if 
the cable is a lengthy опе. — Yours, etc, P. B 


OBITUARY. 


W. E. L. Gaine. 


We regret to have to record the death of Mr. W. E. L. 
Gaine, solicitor and general manager of the National 
Telephone Company, who died in London on Wednesday. 
Mr. Gaine was born in London in 1851, and after leaving 
school he was admitted as a solicitor, being appointed town 
clerk of Blackburn in 1875. The ability which he dis- 
played in that office marked him out for future success, and 
in 1892 he was appointed general manager of the National 
Telephone Company. At the time of his appointment 
there were three other telephone companies in existence in 
the South and West of England and Ireland, but soon after 
the advent of Mr.Gaine the three companies were acquired by 
the National, which then controlled the whole of the country. 
Under his able administration the affairs of the company 
have made rapid strides, for whereas in 1892 its employés 
numbered 4,000 and the subscribers 46,000, at the present 
time it serves nearly 400,000 stations and employs a staff 
of 16,000. Mr. Gaine's experience as a solicitor stood him 
in good stead in the difficult negotiations that had to be 
carried out with the Post Office and local authorities and 
through prolonged parliamentary investigations, and it ia 
considered to be largely due to his skilful pilotage that, in 
the face of many obstacles, the company has attained to its 
present position. He paid several visits to America and 
also visited а number of the principal exchanges on tho 
Continent in his desire to bring the best experience and 
ideas to bear on the improvement of the system with 
which he was identified. Among other societies to which 
he belonged, Mr. Gaine was а member of the Institution of 
Electrical Engineers. All who knew him, either personally 
or by reputation, will deeply regret his death, and the 
National Telephone Company have to lament the loss of a 
general manager whose executive administrative ability 
has been of immense service to the welfare of the 
undertaking. 


Brighton Trams.—A quarter of a million fewer passengers have 
been carried than in the previous twelve months; but, according to 
the balance-sheet, the falling off in the receipts has been more than 
counterbalanced by economies in working, and after providing for 


interest and siuking fund charges, the account shows £2,410. 5s. 10d, 
carried forward, 
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THE INSTITUTION CONVERSAZIONE. 


The annual conversazione, held at the Natural History 
Museum last Tuesday, was well attended by the members 
of the Institution of Electrical Engineers. Amongst those 

resent we noticed Prof. W. E. Avrton, F. R. S.; Prof. 
V. F. Barrett ; Sir E. Barrington, K.C.B ; Colonel E. T. 
Bingham; Lord Justice H. B. Buckley; Prof. H. L. 
Callendar, F RS.; Sir Wm. Crookes, F. RS.: Mr. W. 
Duddell, F RS.; Sir C. Swinfen Eady: Major-General 
E. R. Festing, CB.; Prof. G. Forbes, F. R S.; 
Prof. G. C. Foster. F. R. S.; Mr. J. Gavey, C. B.; 
Sir W. Grantham; Mr. J. Hunter Gray; Mr. R. Kaye 
Gray; Мг. R. Hammond; Mr. Н E. Harrison; Mr. 
C. Hawksley ; Captain the Hon. Fitzroy Hemphill: Mr. 
J. S. Highfield; Dr. E. Hopkinson; Rear-Admiral Sir 
H. B. Jackson, K.C.V.O. : Mr. J. W. Jacomb-Hood ; Sir 
Otto Jaffe: the Hon. J. G. Jenkins: Mr. W. Judd: Prof. 
G. Kapp: Prof. Sir J. Macdopnel, C.B.; Sir H. C. Mance, 
C.LE.; Mr. R. L. Morant, C B. Мг. W. M. Mordey ; 
Major W. A. J. O'Meara, C.M.G. : Sir R. J. Parker; 


Mr. W. Н Patchell; Prof. J. Perry F.RS.; 
Sir R. D. Powell, K.C.V.O.; Sir W. Н. Preece, 
K.C.B., F. R. S.; Sir W. Ramsay, K. C B., F. R S.: 


Mr. T. Hurry Riches (president Institution of Mechanical 
Engineers); Sir J. Clifton Robinson; Mr. Alexander 
Siemens; Mr. C. P. Sparks; the President the Surveyors’ 
Institution; Mr. J. Swinburne, F.RS.; Mr. A. A. C. 
Swinton; Sir J. I. Thornyeroft, F.R.S ; Prof. W. A. 
Tilden, F. R. S.; Sir W. H. Treacher, K.C.MG ; Sir C. C. 
Trevor, C.B.; Prof T. Turner; Mr. С. Н. Wordingham ; 
and Mr. Israel Zangwill. The delegates to the Sleeping 
Sickness Commission—Sir Patrick Manson, К.С M.G., 
F. RS.; Prof. Blanchard; Dr. Ehrlich; and Prof. Dr. 
Nocht—were present, but there was no evidence of this 
disease found amongst those present. The musical pro- 

amme was excellent, and was much appreciated. Lord 

elvin, Lady Kelvin, and Dr. and Mrs. Glazebrook 
received the guests, and were supported by the members 
of the Council. 


SOME RECENT IMPROVEMENTS IN THE DESIGN 
OF ELECTRIC CABLES FOR COLLIERIES.* 
BY G. G. L. PREECE. 


ln connection with various papers that I have heard and 
read myself before members of various mining institutions, 
criticism has often been made tbat electrical engineers, when 
submitting the fruits of their wisdom to practical mining 
engineers, rely too much upon their powers of technical 
loquacity (not to mention their efforts in the art of giving 
forth terminological inexactitudes) to be of much valne to 
their hearers—that is to say, they are accused of dealing 
too much in generalities, and they avoid facts. I bad this 
criticism in view when writing this short paper, and I con 
sidered that if I could come before you and give a definite 
opinion, without qualification, of the best types of electric 
cable for use under modern conditions of electrical working 
in collieries I, at least, would disarm а portion of the 
criticism, while possibly my contribution might possess 
some practical value. I have pleasure, therefore, in 
submitting to your notice this afternoon two recent 
improvements in the design of electric cables wbich are 
particularly adapted for the condition which ordinarily 
prevail in collicries, and which, in my opinion, are so 
valuable as to result in a greatly increased efficiency and 
length of life compared with cables hitherto designed and 
manufactured for colliery purposes. 

The first improvement in cable design which I will 
describe is not an entirely new type of a cable, but a special 
feature in connection with that basis of all insulated electric 
cables—namely, the stranded copper conductor. The 
speciality is called “the patent solid strand filling,” and 
consists of the filling up of the interstices between 
the wires composing the strand with a special solid 
compound which will not run or become displaced 


* Paper read before the Manchester Geological aud Mining Society, 
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by the heating of the conductor through overload. 
The method of manufacture, which can bo seen by 
an examination of the sample exhibited (Fig. 1), is to cover 
the centre wire, and each succeeding layer of the stranded 
conductor, with a thin tube of plastic bituminous compound. 
This compound gets thoroughly worked up into the inter- 
stices of the strand, and all capillary passages for moisture 
are stopped—in fact, water cannot be forced up hydrauli- 
cally. This type of stranded conductor is particularly 
recommended, in conjunction with bitumen, as the insula- 
tion or dielectric. The advantages of such а буре of cable 
are very obvious : there is nothing of a fibrous nature about 
such a cable, nor anything which can possibly take up 
moisture, the whole cable being waterproof. I need not 
tell you that water in the strand of a cable is harmful, but 
possibly it may be news to you that the majority of faults, 


Fie. 1. 


and the chief reason of deterioration in colliery cables, are 
due to the fact of water getting into the strands of the 
conductor. In most collieries the water is more harmful 
than ordinary water. This water either enters through the 
ends or through an original fauit, which in many cases may 
be caused by mechanical damage. It is my experience 
that at collieries cable ends are often exposed to dampness 
through carelessness, and that also, owing to the difficulty 
of repairing а fault immediately and properly, water has 
often entered the cable before а repair can take place. 
Neglect by the ordinary workmen to inform his superiors 
of а fault or damage occurring, and his hasty repair with а 
bit of rag or tape, come under this heading. 

Once water is in the cable, actions and reactions occur 
and deterioration takes place, more or less rapidly, depend- 
ing, more or less, on the load of the cable and the thickness 


RIBBED SHEATH 


* 


THE ELECTRICAL ENGINEER, JUNE 21, 1907. 


Е 818 


The second improvement in cable design I wish to 
describe is an entirely new type of cable, called “tbe 
patent solid three-core bitumen cable." The mode of 
manufacture, which can be easily scen from the drawing 
(Fig. 2) is as follows: The conductors of this cable 
are each separately insulated with bitumen compound, then 
laid up together round а shaped core of bitumen which 
fils up the central space, and is sheathed over all with a 
solid tube of bitumen, which is so forced on as to be ribbed 
internally and exactly fit tho interstices between the three 
cores. The cable can then be taped and protected hy 
armour, etc., as is nccessary. The cable being a three-core 
is for use on three phase alternating currents. Threc- 
phase working is becoming very general in collieries, an 
as for electrical геааѕопе, apart from other reasons, the 
three-core cable is tho best, a large quantity of such cablo 
is used. The special construction of the solid three-core 
cable jast described obviates the introduction of fibrous 
material as padding or elsewhere in the body of the cables, 
and consequently has many advantages over tho ordinary 
types ; . The ordinary three-core bitumen cable, for instance, is 
composed of three cores, each insulated with bitumen com 
pound—some types have jute braids or tapes directly over 
the stranded conductor and underneath the bitumen insula- 
tion ; each of tho threo cores aro taped, more fibrous mate- 
rial—then laid up together, and, in order to make the cable 
into a circular form, juto warps or other fibrous material is 
cabled up to fill the interstices between the cores and in 
the centre. The cablu is then taped and protected in tho 
usual manner. There have been cables manufactured 
which also have had an outer sheathing of bitumen over 
the cores, but in these cascs the jute padding is still used 
in making the cable circular. In the patent solid threo- 
core cable described it will be noticed that the outer 
sheathing of bitumen, by means of its ribbed construction, 
itself fills up the interstices. 

The advantages this patent cable has over the ordinary 
types may be well set down: (1) Higher insulation and 
dielectric strength. The effective strength between each 
core arid between the cores and earth in the case of the 
patent solid three-core cable is the total thickness of 
bitumen between conductors—that is, twice the thickness 
on each conductor—and the total thickness of bitumen 
over each conductor and around the three cores respec- 
tively. This is twice the effective dielectric you obtain on 
three-core cables of the ordinary construction, as by the 
use of fibrous tapes on the insulated conductor and of jute 
padding you introduce a potential earth immediately 
around each core, and if moisture creeps down, as is quite 
likely, such fibrous material becomes at earth potential. 
(2) Greater chemical protection against bad water, etc. 
This is obvious in view of the expianation given that there 
is greater effoctive insulation. (3) Greater reliability in 
wet situations. This is also obvious, as water cannot creep 
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Fig. 2 —New Type of Tbree-Core Bitumen Cable. 


of the dielectric. It is very obvious, therefore, that any 
cable, particularly bitumen-insulated cable, treated so as to 
be absolutely proof against such deterioration by prevent- 
ing the of water along the strands of the conductor 
must be of great value and possess many advantages ; it is 
almost fool-proof against the carelessness of employés. 
The extra cost of so treating а bitumen-insulated cable is 
very small and trifling compared with the increase in life 
given to the cable. 


down the cores. You can well bolieve this by examining a 
rough sample and noting with what difficulty the outer 
sheathing is wrenched away from the three cores. The 
cable is practically homogeneous. (4) Greater mechanical 
protection of the cores, "This is obvious owing to its con- 
struction. The cores in the ordinary type are fairly loose. 
5) Minimum chance of decentralisation due to overload. 

his is also obvious owing to its construction. The ribbed 
sheath holds the cores in place, gripping them tightly 
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(6) The patent cable combines in itself all the advantages 
of a perfect solid system. (7) A further advantage lies in 
the fact that, in consequence of the cores being gripped 
along their whole length by the outer sheath, and thus not 
slipping, there should be no hesitation to suspend this type 
of cable (armoured) by its own weight for a distance of 
400 yards. The distance in practice is limited by the 
weight of the cable. In fact, a cable 400 yards long so 
suspended, and weighing about five tons, is to be installed 
during the next. two or three weeks in a collicry shaft near 
Stoke. There are many advantages patent to colliery 
managers, and which I need not point out here, in being 
able to suepend the cable from one point at the top of the 
shaft. 

The stranded conductors in this type of cable, which can 
and are used up to pressure of 3,000 volts alternating, can, 
of course, be treated with the special solid strand filling 
compound which I described first. You would then have, 
in my opinion, absolutely the hest cable possible for thrce- 
phase working in collieries and mines. "The patents for the 
two improvements in cable design I have described belong 
to Messrs. W. T. Glover and Co., Limited, Trafford Park, 
to the kindness of whose directors I am indebted for the 
samples and drawings shown. You will notice that these 
improvements are mainly connected with the bitumen- 
insulated type of cable ; a few general remarks, therefore, 
on this type of cable would be a fitting conclusion to this 
short paper. The bitumen type of cable as now designed 
and manufactured by the leading British cablemakers is of 
so stable a nature, and so carefully and scientifically made, 
that I have no hesitation in recommending as the best type 
of cable for use in collieries at all voltages, at any rate up 
to 5,000 volts. Beyond that voltage it may be necessary 
to introduce with the bitumen a certain amount of paper ; 
in this short paper, however, there is no scope to discuss 
special conditions. 

The bitumen compound should be tough and resilient, 
and designed so as to suit varying temperatures ; it must 
not be too soft at high temperatures nor become brittle at 
low temperatures. А bitumen cable so designed possesses 
great permanency and chemical inertness, and resists very 
s iccessfully the various oxidising and other influences met 
with in collieries—such as bad pit water, etc. "There are 
some bitumen cables which are very hard, and appear very 
strong, mechanically, at normal temperatures, and these 
cables are often looked on with favour by managers. These 
physical properties are, however, obtained by the sacrifice 
of permanency of dielectric and chemical inertness ; the 
hardening or stiffening usually takes the form of an addition 
of mineral loading matter. Such a course renders the 
dielectric liable to loss of coherence in its particles, with 
great tendency to become brittle and crack at low tempera- 
tures, and, consequently, encourages in а much greater 
degree the action of the oxidising and other influences met 
with in colliery working. I have discussed this question of 
bitumen cables more fully than I am able to in this short 
paper, in a recent paper read before the National Associa- 
tion of Colliery Managera. 


DiscUssION. 


Mr. Н. W. WonpbswonrH asked whether the solid filling 
deseribed could be actually guaranteed to prevent. the passage 
of water along the strand ; if so, then it appeared to be a very 
rood thing. He also wished to know whether Mr. Preece 
would advocate using a three-core cable to carry such a large 
amount of power as, say, 500 kw. at 500 volts, or whether he 
would recommend three single cables. 

Mr. Caas. PILKINGTON Bxpressed doubts as to the ability of 
the softer bitumen to withstand the enormous squeezing effect 
which was bound to take place with a long length of heavy 
double-armoured cable suspending from one point, and had an 
idea that the harder bitumen cable would be mechanically 
better. He also expressed doubts as to the success of suspension 
from one point of a heavy cable. 

Mr. ALFRED Toner said that it was quite feasible to suspend 
a cable 400 yards froin one point. He himself had a three-core 
Jead-covered cable 440 yards long hung from one suspension. 
He thought that possibly cables with harder bitumen would be 
better for the shaft, though he did not agree with the use of 
them in underground roads, as they certainly, from his expe- 
rience, had a tendency to crack. He thought, however, that 
Where one was continually moving about, one would have to gu 


а long way to beat rubber cable. He asked whether the solid 
three-core cable described would resist the oxidising influences 
present in mines. 

Mr. PREECE, in reply to Mr. Wordsworth, said that where a 
large amount of power was taken down the pit, it certainly 
might in some instances be better to take three single cables 
for the convenience in handling; it must be remembered, 
however, that for electrical reasons this was not so good for 
three-phase working, and especially so when large conductors 
were being used ; further, the single cables would of necessity 
have to be unarmoured, and, therefore, protected, say, by 
wood casing. Armouring on the wires would create a heavy 
induction drop. Personally, he would prefer to build up the 
main cable in units of convenient size where a large power had 
to be taken down the shaft ; this system had the advantage of 
not * putting the eggs in one basket," and allowed for the 
possibility, їп case a breakdown occurred оп опе cable, for 
another to take its load temporarily. He confessed, however, 
that he had advocated three single cables being used ; that was, 
however, before this special solid three-core cable had been 
brought out. He could assure Mr. Wordsworth that the special 
solid strand filling he had described would not allow any 
moisture up the strand. In reply to Mr. Pilkington, he said 
there was no fear of any harm arising from the squeezing 
pressure exerted on the eable when under single suspension. 
That was where the special construction of the solid three-core 
cable showed up favourably as compared with the ordinary three- 
core cable. The cores were so well gripped and protected by the 
ribbedoutersheathing, whichalsoensuiedauniform distribution of 
pressure; intheordinary typethe pressure would be exerted locally. 
The cable described was not soft actually; it was soft in com 
parison with some very hard types of bitumen cable, but it was 
tougher and resilient, and the latter quality was the most 
important one. Further, as he had stated in the paper. the 
hard type of bitumen cable was not to be relied upon ; it would 
not stand the oxidising influences present in collieries anything 
like as well as the type of bitumen used in the cable described, 
He thought that no better cable could be used for shaft purposes. 
He quite agreed with Mr. Tonge that if great flexibility were 
required and the cable had to be moved very often, that there was 
nothing like vuleanised rubber. The resilient type of bitumen 
showed, however, in the special cable was the nearest approach. 
Most cables in collieries, especially shaft cables, were per- 
manently fixed. 


FORTHCOMING EVENTS. 


FRIDAY, JUNE 21. 


Institution of Civil Engineers. —l'ugiueering conference: Sections 
IV. and VII., at 10 a.m, at the theatre of the institution, 
** Electro-Metallurgy,” by Mr. B. Blount ; *' Modern Applications 
of Electricity to Mines,” by Mr. C. Р. Sparks. 

TUESDAY, JUNE 25. 

Incorporated Municipal Electrical Association (Sheffield 
Convention).—At 10.30 a.m., at the Town Hall, presidential 
address by Mr. 8. E. Fedden. At 2 p.m., visit to works of 
Vickers, Sons, and Maxim. At 8 p.m., mayoral reception and 
dance. 


Faraday Society.—At 8 pm., at 92, Victoria-street, S. W. ** The 
Thermo Chemistry of Electrolysis in relation to the Нуга 
Theory of Ionisation," by Messrs. W. R. Boustield and T. Martin 
Lowry; The Influence of Non-Electrolytes and Electrolytes in 
the Solubility of Gases in Water.—The (uestion of Hydrates in 
Solution,” by Mr. J. C. Philip; ‘The Dissociation of IIS rates 
as indicated by their Equilibrium Curves," by Mr. A. Findlay ; 
'" Hydrates in Solution: Discussion of Methods ргоро- «і for 
determining Degree of Hydration," by Mr. G. Senter; followed 
by a general Giscu-sion on“ Hydrates in Solution.“ 


WEDNESDAY, JUNE 26, 

Incorporated Municipal Electrical Association.—At 9.15 a.m., 
visit to Dukeries. 

THURSDAY, JUNE 27. 

Incorporated Municipal Electrical Association.— At 10 a.m.. 
annual general meeting at the Royal Victoria Hotel. At 
2.30 p.m., Cheap Supply of Municipalities," by Mr. C. E. 
Shawfield: “The Costs of and Charges for Electricity Sup, ly.” 
by Mr. H. R. Burnett; Depreciation,” by Mr. C. Н. Yeaman. 
At 7.50 Pp. in., annual dinner. 


Fripay, JUNE 28. 


Incorporated Municipal Electrical Association. —At 10. 32 a.m 
© Photometry as applied to Central-Station Work," by Mr. R. 
McCourt; ** Alternating-Current Distribution,” by Mr. X. J. 
спаде. At 2 p.m., visits. 


SATURDAY, JUNE 23. 


Junior Institution of Engineers.—Ojcninz of summer ine: ting ib 
the Clyde district. 
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LONDON COUNTY COUNCIL ELECTRIC SUPPLY 
BILL. 


The Select Committee of the House of Commons appointed to 


consider the London County Council Electric Supply Bill 
resumed its sittings on the 13th inst., Mr. D. A. Thomas 
presiding, 


Hon. W. R. W. Pee (chairman of the Parliamentary Committee 
of the London County Council), whose examination on the 
policy of the Council in. regard to electric supply began on 
Wednesday, was cross-examined by Mr. Vesey Кох, K.C., аз 
to the effect of the Kitson clause. Witness said it was true 
that the Bill meant a certain interference with nearly 
£20,000.000 of capital invested by local authorities and private 
companies in electrie lighting plant, but the existing under- 

takers could always avoid. interference by taking cheap power 
from the Councils transferee. Competition could only be 
allowed by the Board of Trade, who had to take into considera- 
t ion all the circumstances of the ease, and he did not think that 
the Board of Trade could do any thing unfair, The Council had 
not actually negotiated. with. anyone for the transfer of the 
powers if the Bill passed. They had had discussions with 
Various sets of persons who showed no unwillingness to take 
the powers. Some of the promoters of the Administrative Bill 
were in one set of persons. Witness was further examined аз 
to the position of the Chiswick Urban District Council, which 
had the power to purchase the Chiswick Electric Supply Con: 
pany's undertaking in 1914. Under the Bill the transferee 
might come in and purchase the company's undertaking, and in 
that ease the local authorities’ right of purchase would. be post- 
poned for 42 years. He adinitted that. this would deprive local 
authorities of some part of their powers, but the residents 
would be benefited by cheap power. [n answer to Sir Ralph 
Littler, K.C., witness said he did not think they could exclude 
the City from the Bill. If they once began to exclude districts, 
they would weaken the Bill. 

The committee then adjourned, and on the following day Mr. 
Peel was again under examination. He said there was abso- 
lutely no understanding expressed or implied with regard to any 
body of persons or company who should become transferees 
under the Act. It would be treated by the Council as a matter 
of business. lt was their intention to do the best for London, 
and they had every hopes that there would be a good deal of 
competition for the powers. As far as they were concerned, it 
was a case of an open field and no favour. With regard to the 
suggestion that the area might be split up and put it into the 
hands of different companies, the whole object of the Council in 
promoting the Bill was to obtain a cheap supply of electricity 
on a large scale for London and surrounding districts, and 
they were advised by their electrical experts that the only 
way to achieve that object was by doing the thing on 
4 large scale, апд obviously they would be defeating the 
very object with which the Bill was promised if they 
were to split the area up into a number of small districts. 
He did not believe the Council would supply themselves, and if 
the powers were not transferred within a certain time they 
would lapse altogether. Questioned with regard to a suggestion 
made by Sir Ralph Littler on behalf of the City Corporation that 
there would be no scope for a power supply in the City, as 
there were no manufactories there, Mr. Peel said that accord- 
ing to the statistical officer of the London County Council there 
were 1,157 factories within the City requiring 13,138 h.p. 

Several members of the committee questioned Mr. Peel 
respecting the proposed lease. He replied that. the Council 
could not go outside the powers of the Act in dealing with the 
lease, and in Clause 664 they had limited the conditions within 
which they must deal with any company that came forward. If 
the committee insisted upon them producing the detailed terms 
of the lease, it would seriously hamper them in any business 
negotiations into which they might enter. They intended that 
a clause should be inserted providing that no undue preference 
should be given to any person over another in the matter of 
supply. There were two decided objections to again coming to 
Parhament next year with a lease if the necessary powers were 
given to the Council this year. One was that the actual lease 
itself would have to again go through a committee battle, and in 
that case he did not think they w ould get any body of persons 
willing to take it up. In the second place, all the opposing 
interests would want to again be represented, so that the whole 
matter would have to be fought out a second time. 

At the conclusion of Mr. Peel’s examination, the CHAIRMAN 
said that, as far as he had been able to gather informally the 
opinion of his colleagues, they did think that Clause 664 hardly 
zufficiently carried out the mandatory instructions they received 
from the House of Commons. Possibly the promoters would 
consider in what way they could meet the committee on that 
point. The view of the committee was that they might give 
them some form of lease without giving a specific lense, as they 
had no desire to hamper the € 'ouncil in carrying on negotiations, 

Mr. ЕңкЕМАХ (on behalf the Council) said that the chairman's 


intimation would receive consideration, and he promised to 
produce something before the committee on Tuesday. 
The committee then adjourned. 


On Tuesday, Mr. FREEMAN announced that a document had 
been prepared containing the heads of the lease which the 
Council proposed to grant to any transferee of their powers, 
and would be submitted on the following day. 

Mr. J. Н. Riper, electrical engineer to the London County 
Council, was then called, and explained the scheme of the Bill 
in detail. The area of the present scheme comprised 451 square 
miles, as compared with the 387 square miles. scheduled in last 
years Bill. The estimates of the scheme had been prepared on 
the basis of a capital expenditure of £4,500,000. The total 
normal capacity of the Barking station would be 120,000 kw., 
equal to £12:26 per kilowatt on the estimated capital expendi- 
ture for the whole of the station. On the overload capacity of 
150,000 kw., the cost per kilowatt came down to £9°81. The 
transmission and distribution system would provide plant 
suflicient to transmit about 165,000 kw., spread over the whole 
of the area of supply. By means of trunk cables from the 
Barking station, energy would be transmitted to 15 control 
stations within the county of Dondon, and to eight control 
stations in the area of supply outside the county. The esti- 
mates provided for two independent high-tension trunk cables 
to each of the 21 control stations, and spare ducts would be laid 
for future extensions. The cost of the trunk cables was esti- 
mated at £772,650, and of the interconnecting cables between 
the control stations at £68,047. Branch cables would go 
from the control stations to the existing generating or sub- 
stations of authorised distributors at an estimated cost of 
£425,735. The duct lines for the whole of this cable work, 
including a due provision for spare ones, were estimated to cost 
£441,240. Provision was made for 160 transforming sub- 
stations either upon the premises of authorised distributors 
or in new buildings, and for a supply to be given by any or all 
of three ways. The terms of supply, he said, would be as 
follows: to authorised distributors high pressure, £5. 15s. per 
kilowatt per annum, plus 0:224. per unit; transformed alter- 
nating, £4. 7s. 6d., plus 0:251. per unit; low pressure direct, 
£5 125. 6d., plus 0 27d. per unit. To power users— trans- 
formed alternating, £5. SS., plus 054. Per unit: low pressure 
direct, £6. 15s., plus 0:551. per unit. Witness explained that 
these figures were based on the principle that the consumer paid 
a fixed sum per annum in respect of the standing charges, while 
the rate per unit practically represented the running cost after 
the standing charges had been met. Basing himself upon 
various tables which were put in. he said the concentration of 
the veneration at a centre like Barking would not only effect а 
great saving in capital expenditure, but would also result in a 
great saving in the costs of working. A comparison showed 
that, in many cases, the cost of the London County Council 
supply would be actually less than the working costs of the 
us stations, without any addition for capital charges. 

As showing the growing demand for electrical energy in 
London, witness mentioned that the total demands on the 
borough councils and companies rose from 57,000 kw. in 1901 to 
152,287 kw. in 1906 —an increase of 129 per cent. — while in tho 
sanie period the output in Board of Trade units increased from 
69.000.000 to 192,000,000—-a growth of 176 per cent. It was 
caleulated that there were at present within the area of supply 
something like 370.000 h.p. actually in use in the shape of 
steam, gas, or hydraulic power, and in witness's opinion this 
meant a load sufficient to utilise about 180,000 kw. at the 
generating station. Of course, certain of the factories using 
this 370,000 h. p. would not for a number of years adopt 
electrical energy ; but, on the other hand, there was a con- 
tinual increase in the demand for power for tramways, and 
there was a great prospective demand within the area for rail- 
way purposes. At the Barking station they had provided for 
a capacity of 120,000 kw., but would be capable of dealing with 
165,000 kw. of actual load. In his opinion there should. be no 
diffieulty in getting that load, in view of the facilities they 
would be able to offer to the various distributors of obtaining 
cheap power. 

Witness was under cross-examination. when 
adjourned. 

On Wednesday Mr. Freewan produced the document asked 
for by the committee, setting forth the terms on which the 
Council will transfer the undertaking. The document con- 
tained a new clause to be inserted, providing that the power 
under the Act shall lapse if not leased within a year, and that 
any transfer or assignment of the powers shall be by deed to be 
approved by the Board of Trade. There were 18 clauses in the 
schedule of conditions to be embodied in the deed of transfer or 
asigninent, the most important being the following : the trans 
ferees to accept a lease of the site or sites for generating 
stations acquired by the Council ; generating stations to be con- 
structed and equipped i iu accordanee with designs and specitica- 
tions specified in the deed ; the system adopted for generating, 
transforming, and distributing electrical energy to be subject to 
the approval of the Board of Trade ; the works to be con- 


the committee 


876 


THE ELECTRICAL ENGINEER, JUNE 21, 1907. 


structed and carried out with all reasonable dispatch so 
аз to secure that a supply of electrical energy shall be 
afforded within the time prescribed by the provisions of the 
Act; the transferees from time to time to make all 
necessary and proper extensions of the generating and 
distributing works, machinery, and plant to meet the demand 
for a supply of electrical energy ; the maximum price to be 
charged for electrical energy not to exceed those specified 
in the schedule to the ВШ; the amount of the dividend to be 
divided by the transferees to be regulated by the prices charged 
by them for electrical energy on a basis to be approved by the 
Board of Trade; the maximum prices to be charged by the 
transferees and the basis of the relation between price and 
dividend to be subject to revision at the end of 10 years and at 
the end of every subsequent period of seven years; except 
with the consent of the Board of Trade, the transferees not to 
enter into agreements to supply electrical energy to authorised 
distributors except оп such terms and conditions as to secure 
the supply by such distributors of electrical energy for power 
at prices not exceeding the maximum prices for the time 
being authorised to be charged under the Act; provision to 
be made for the examination by the Council at any time of 
the books and accounts and works of the transferees and 
for the audit of accounts by an auditor appointed by the 
Board of Trade; 4 proportion of the surplus profits beyond a 
lixed dividend to be specified in the deed to be paid to the 
Council айа be applied in manner to be prescribed by the deed 
for the benefit of the ratepayers in the area of supply ; and the 
undertaking established in pursuance of the transfer or assign- 
ment to be subject to a right of purchase by the Council within 
six months after the expiration of a period (not exceeding 50 
years) to be fixed by the deed, or after the expiration of any 
subsequent period of 10 years, on the terms of the Council 
paying to the transferees the then value of the undertaking 
(such value to be ascertained in the manner provided by 
Section 2 of the Electric Lighting Act, 1888), or within six 
months after Aug. 26, 1951, or within six months after the 
expiration of each period of 10 years from that date which shall 
expire before the expiration of the period to be fixed by the 
deed as aforesaid on such terms as further provided by the 
deed. 
Discussion on the lease was postponed. 


OPENINGS FOR CONTRACTORS. 


ABERGAVENNY— Buildings in connection with Monmouthshire Asylum. 
Architect, Mr. A. E. Johnson, Abergavenny. 


Antnim—Teacher’s residence. Architect, Mr. W. J. Fennell, 2, 
Willington-place, Bristol. 


brELFAsT—Infirmary. Architects, Messrs. Young and Mackenzie, 
Belfast. 


ANGOR — Tospital extensions 
Buildings, Bangor. 


BARGOED— Parish hall for St. Gwlady's Church. Architect, Mr. G. 
Kenshole, Station-road, Bargoed. 


BasiNGsroKE—School. County surveyor, Mr. W. J. Taylor, The 
Castle, Winchester. 


Beprorp—Mains extension (£157), cable (£268), for the Corporation. 


BEDMINStER—School for Bristol Education Committee. Architect, 
Mr. H. Williams, Alliance-chambers, Corn-street, Bristol. 


ВікміхснАМ School in Leigh-road (£18,000). 


BovkNEMovTH — Baptist tabernacle and classrooms (to be electrically 
lighted). Architects, Messrs. Lawson and Reynolds, Bourne- 
mouth. Contractors, Messrs. Jones and Seward, Westbourne. 


CrvpAcn (NEAR BryxMawn)—Inn for A. Buchan and Co., Rhymney. 
Architect, Mr. T. Roderick, Clifton-street, Aberdare. 


Crook (Durwam)—Factory for Mr. J. Anderson. Architect, Mr. 
H. T. Graydon, Market-place, Durham. 


Derrrorn (LON DN) Extension of factory for R. Wheen and Sons, 
Copperas-lane, Deptford. 


Drnny—Factory for Messrs, H. Hill and Co. (to be electrically 
lighted’. Architects, Messrs. Brewill and Baily, Nottingham. 
Contractors, Messrs. Walker and Slater. 


Drrnv—Motor garage for Messrs. A. R. Atkey and Co. Architects, 
Messrs. Naylor and Sale, Derby. 


Denny —Hospital enlargement in Bridge-street. Architects, Messrs. 
Hunter and Woodhouse, Derby. 


Gorcan--~Dwelling-houses, Architect, Mr. A. Shaw, Golcar. 


GowErTroN—Rebuilding inn. Messrs. J. Davies aud Son, Cowell 
House, Llanelly. 


JIUDLERSFIELD—Scehool. Borough engineer, Mr. К. F. Campbell, 
1. l'cel-street, Hudderstield. 


Hrrnz-Sehool. City architect, Mr. J. H. Hirst, Town Hall, Hull. 


Krav (co. AnmMAGH)—Town electric lighting scheme. Electrical 
engineer, Mr. Meenan, Dublin. 


City surveyor, Mr. J. Gill, Mumicipal 


oe 


KiNGsTON-ON-THAMEs—Telephone exchange. Mr. J. Rutherford, 
Н.М. Office of Works, London. 

Knutsrorp—Alterations to school buildings for Cheshire County 
Council. County architect, Mr. H. Beswick. 

LATCHFORD (WARRINGTON) Tool shed for the Warrington Corpora- 
tion. Borough Surveyor, Town Hall. 

LEEDS—Warchouse premises in Bishopsgate-street aud Swinegate. 
Architects, Messrs. T. Winn and Sons, 84. Albion-street, Leeds. 

Loxpox, W.—Switchboard and regulator for Daly's Theatre, Cran- 
bourne-street, W. Architect, Mr. H. Hunt. 

Lusk (co. DvsrtiN)—Library. Architects, Messrs, A. Scott and Sons, 
34, Lower O'Connell.street, Dublin. 

Lurox —Rebuilding Conservative Club. 

Mitsrow—Library. Architects, Messrs. S. Butterworth and Duncan, 
Rochdale. 

МоовтновгЕ (NEAR DoxcAs TER) — Hotel for the Carters’ Knottingley 
Brewery Co. Architects, Messrs. Garside and Pennington, Poute- 
fract and Castleford. 

PorrsMouTH— Erection of electric lighting station (£15,000). 

SABhEN—New weaving and spinning mill for Messrs. J. Stuttard and 
Sons, Manchester (£30,000). 

SAUNDERSFOOoT—Rebuilding cottages. Architect, Mr. T. Roderick, 
Aberdare. 

ScamnonovGn— Station buildings for the N. E. R. Co. Company's 
architect, Mr. W. Bell, Central Station, Newcastle-on-Tyne. 
STRATFORD-ON-AVON Villa in Rowley-crescent for Mr. G. F. Cole- 
Matthews. Architect and surveyor, Mr. J. Berry, 5, Market- 

place, Hudderstield. 

SwaAwNsEA—Parish hall. Architects, Messrs. Cousins and Son, 168, 
St. Helens-road, Swansea. 

TippiNGTON (STRATFORD-ON-AVON)—Chapel. Architect, Mr. A. E. 
Allen, Banbury. Contractor, Mr. E. T. Kennard, Stratford. 
Ton—House for Mr. J. P. Williams and four houses for Messrs. 
Pearce and Co. Architect, Mr. W. D. Morgan, Post Othce 

Chambers, Pentre. 

TorrENHAM—Stores in High-street. 
High-street, Tottenham. 

TRENERBERT (RHONDDA VALLEY)—Houses. 
Maesgwyn, Treherbert. 

TunbetpGe WELLS—Electricity extension purposes (£9,600). 

TyNVGRAIO— Cottage for Lady Williams-Wynn. Particulars from 
Llangedwyn Post Осе, 

UrrERMILL—New drill hall. Architect, Mr. W. Cooper, 4, Kirk- 
gate-buildings, Huddersfield. 

WAL ton (EssEx)—Convalescent home for Poplar Hospital (£5,000). 

WaNpswonrH—Extension of workhouse. Mr. C. A. Sharp, 11, Old 
Queen-street, Queen Anne's-gate, London, S. W. 

YAnMovrH—Completion of St. James's Church (£2,685). Architects, 
Messrs. Olley aud Haward, Yarmouth. Contractors, Messrs. 
Spence, Santo, and Co., Felixstowe. 


Mr. H. S. Couchman, 522, 


Mr. J. D. Walters, 


APPOINTMENTS VACANT. 


Junior Lecture Assistant, Northampton Polytechnic Institute, 
Clerkenwell. See advertisement in last issue. 


Switchboard Attendant. Wages, 52s. to 358. Apply to Box 5B, 
office of this paper. See advertisement in last issue. 


Man wanted to manage conduit department in tube works. Apply, 
No. 10 S, office of this paper. See advertisement in last issue. 


Electrical Engineer, Londonderry District Lunatic Asylum. 
Salary, £72 per annum, with allowances, consisting of rations, clothing, 
fuel, fizht and room, valued at £33. 4з. per annum, such valuation 
being for pensionable purposes only. Applications, in candidates’ own 
handwriting, on forms supplied by Mr. S. Haire, clerk of asylum, 
Londonderry, with copies of testimonials, will be received up to June 21. 


Switchboard Attendant, Stockton-on-Tees. Wages, 27s. 6d. per 
week, advancing to 358. per week. Applications to the Borough Elec- 
trical Engineer. See advertisement. 

Charge Engineers (two), Bristol electricity works. Commencing 
salary to be at the rate of 55s. per week, rising to £2. 10s. Applica- 
tions to City Electrical Eugineer. See advertisement. 


Improver-Assistant. Apply Engineer, 
Wolverhampton. See advertisement. 


Switchboard Estimator and Draughtsman for higli-tension 
and low-tension alternating- current and continuous- current switch- 
gear manufacturers in the North. Apply Box 627, осе of this 
paper. See advertisement, 


Canadian Agents for high-tension long-distance transmission work. 
Only engineering firms of the first order should apply to G B 205, 
oflice of this paper. See advertisement. 

Draughtsman for single and three phase power transformers, 
Apply Ferranti Limited, Hollinwood. See advertisement. 


Pupil requiring central-station experience; Parsons turbines. 
Apply L. H. King, Council Offices, Whitby, Yorks. See advertise- 
ment. 


Junior Assistant Engineers. Applications to Yorkshire Electric 
Power Co., Thornhill, near Dewsbury. 


Electricity Works, 
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LEGAL INTELLIGENCE. 


RIMMER v. PREMIER GAS-ENGINE CO. 


This was an appeal heard last week before the Master of the Rolls, 
the President of the Probate, Divorce, and Admiralty Division, and 
Lord Justice Kennedy, by the Prenier Gas-Engine Co. against an 
award of the county court judge sitting at Birkenhead as an arbitrator 
uuder the Workmen's Compensation Act, 1907. 

The facts of the case were as follows: A shipbuilding yard was 
being constructed by private enterprise. It was to consist of three 
dry docks and one wet dock. The owners determined to use elec- 
trical energy both for light and power. It became necessary to erect 
on some part of the shipbuilding yard а generating station for 
zenerating electricity. In order to operate the works for generating 
electricity, 10 gas-engines were to be erected. on land part of the ship- 
building yard. The Tranmere Bay Development Co. were contractors 
for tlie works us а whole, and tlie present appellants were sub-con- 
tractors for the purchase, erection, and installation of the yas-engines, 
Rimmer was in the employment of the appellants, and in the course 
of his employment, while working at the erection of the gas-engines. 
his hand was crushed by being caught in the machinery. At the 
time of the accident the docks had been completed, except one 
which was nearly completed. One vessel had been built and finished 
in the shipbuilding yard before the accident, and two were being built 
at the time of the accident. The generating station was in course of 
erection and completion. On these facts the learned county court judge 
found that the workman at the time of the accident was empleyed on, 
in, or about an enginecring work—viz., adock—within the meaning of 
Section 7 (1) of the Workmen’s Compensation Act, 1897, and also 
that the respondents, the present appellants, were undertakers of an 
engineering work within the meaning of Sub-section 2 of the same 
section, He also found that the workman was employed in or about 
a ‘shipbuilding yard," and, therefore, a factory within the meaning 
of the Factory Act, and that the respondents were undertakers of a 
factory within the meaning of the Workmen's Compensation Act, 
1897; and that at the time of the accident the workman was employed 
on, in, or about an electrical station," and, therefore, a lactory 
within the meaning of the Factory Act, 1901; and that the respon- 
dents were undertakers of a factory within the meaning of the 
Workmen's Compensation Act, 1897. He accordingly made his 
award in favour of the workman. The employers appealed. 

The appeal was allowed by а majority otf the Court, Lord Justice 
Kennedy dissenting. 


AN ELECTRICAL COMPANY'S LIQUIDATION. 


Under a compulsory winding-up order made against the Improved 
Electric Supplies, the statutory first meetings of the creditors and 
shareholders were held on Tuesday at the London Bankruptcy Court. 
The accounts filed under the liquidation show liabilities £13,506, 
against assets valued at £7,668 and a deficiency of £15,637 to the 
contributories. 

According to the report of Mr. W. J. Warley, the company was 
formed on Oct. 2, 1905, with a nominal capital of £15,000, divided 
into 5,000 74 per cent. cumulative preference, 5,000 ordinary, and 
5, 000 B" shares, to acquire the good will and assests of the Improved 
Electric Glow Lamp Co., and to carry on the business of electricians 
and electrical engineers. The company was promoted by Mr. 
Walter Chamberlain, who had acquired the property from the 
liquidator of the old company in consideration of his undertaking 
to pay its liabilities, amounting to £4,808, and to discharge a 
debenture debt of £4,000. The new ccmpany agreed to pay him 
£19,001, mace up of £4,200 cash, £4,808 by instalments, and £9,993 
by the allotment of shares. The company further guaranteed the due 
payment by Mr. Chamberlain to the liquidator of the old company of 
the £4,808, and, on the other hand, Mr. Chamberlain agreed to 
subscribe for £2,500 6 per cent. second debentures of the company. 
Debentures to the amount of £6,587 were outstanding on March 6, 
1907, when a resolution was passed for voluntary winding up and for 
the appointment of Mr. H. J. Snowden, St. Michael's House, Basing- 
hall-street, E. C., as liquidator. On the same date that gentleman was 
also appointed as receiver for the debenture holders, and at once entered 
into possession of the property. The failure of the company is 
attributed generally to want of capital. 

The liquidation was left in the hands of the official receiver and a 
committee of inspection. — Financial Times, 


COMPANIES’ MEETINGS AND REPORTS. 


UNITED ELECTRIC TRAMWAYS OF MONTE VIDEO. 


The third ordinary general meeting of the United Electric сезе 
of Monte Video was held on the 14th inst. at Winchester House, Old 
Broad-street, E.C., Mr. George A. Touche in the chair. 

In moving the adoption of the report, the CHAIRMAN dealt with the 
situation in two parts—first, the actual results, and, secondly, pros- 
pective results. In the circumstances in which the Company found 
itself, the latter were, he said, very much more important. All the 
Company's lines were vested in the native company, the Sociedad 
Comercial de Monte Video, of which their Company held all the deben- 
tures and share capital. The report placed before the shareholders 
dealt with the actual results to Oct. 31, 1906, and as the period was 
one of construction and transition, and the important system of the 
Union y Maronas was not included, the figures, although instructive 
and encouraging, were of seoondary importance, They did not show, 


even by inference, what the lines would do when they were electritied, 
for no part of the electric service was then open, the first section being 
opened on Dec. 8 last. The figures did not even illustrate what the 
lines would do with horse traction under normal conditions, because 
the work of electrification interfered considerably with the working 
under horse power. The gross receipts amounted to 564,892dol.—an 
increase of 14,939d4ol. The expenses had also increased, being 
77 85 per cent. against 73°25 per cent. Notwithstanding their ditti- 
culties, they had carried 8,283,220 passengers, being 316,439 more 
than in the previous year, in spite of a decrease of 9,915 journeys and 
75903 km. run. Monte Video had become a progressive city, and 
was becoming more popular and populous every year. It was all пре 
and ready for a better service of locomotion. Electric tramways would 
further stimulate existing enterprise and activity, and as pioncers of 
electric traction in the city this Company should reap а substantial 
reward. As regarded electrification, rapid progress was being made, 
so far as the original lines were coucerned —the Este, Pocitos, Reducto, 
and the Central. Those, when electrified, with extensions, would 
represent a total of over 89 km. of single track, equal to about 
54 niles. The inauguration of the electric service took place on 
Nov. 19last. The first section, 14,618m. of single track, was opened 
to the public service on Dec. 8, and up to the end of April 14,070m. 
of 1 0 track were being operated electrically. The last report 
received from the resident engineer in respect of the month of 
April stated that by that date practically the whole of the 
track over 89 km. was completed, and that the overhead work 
in connection with the same was making satisfactory progress. 
As regirded the Union system, the vendor had, at his »wn cost, 
obtained an electric concession for 75 years with the option of an 
extension to 90 years if the Government did not buy the Company out 
at the end of 75 years. A supplemeutal contract had been entered 
into with Messrs. J. G. White und Co., the contractors for the original 
line, for the construction and extension of the Union system for 
another 33 km. The combined lines would, when completed, make а 
total of over 128 km., or 80 miles of single track. With regard to 
cars, 100 convertible cars and 20 open cars had already been shipped 
to Monte Video, most of which were in operation, and the manulac- 
ture of a further 70 cars was being rapidly proceeded with. The 
results, as shown by the accounts of La Sociedad Comercial, were to 
Oct. 51, 1906, and the returns now available for the subsequent six 
months were much more iniportant, as they related to a period of 
partial electrification, The gross receipts for the six months to 
April 30 were as follows: in respect of electric traction, 198,944dol. ; 
in respect of animal traction, including lines of the Union y Maronas 
system, 503,210dol. ; total gross receipts, 502,154dol., or £106,841— 
an increase of £36,188 over the corresponding period of last year. 
The expenses, however, were still high, being 62:45 per cent., although 
they showed to the end of April a decrease of 6:15 per cent. over 1906. 
The net receipts for the six months were £40,138, compared with 
£22,208 last year, or an increase of £17,950. The total number 
of passengers carried for the six months ended April 30 last was 
10 969,548, showing an increase of 3,661,031, or 50 per cent. over the 
number of the corresponding period. The really important question 
for the shareholders was the measure of their earning power when 
the whole 128 km. were completed and running electrically. Even 
at the present time the total distance operated was only 101 km., of 
which 47 km. were worked by electric traction and 54 km. by animal 
traction, and until the remainder came into operation the actual 
results could not be ascertained. That would not happen during the 
current year. After cae ats the method of calculation, and that a 
number of tests were applied, the chairman said that taking (1) 
monthly receipts per kilometre of track open and applied, with proper 
adjustments to the whole line; (2) the gross receipts from horse {тайне 
last year, allowing for increased mileage and 65 per cent. increase on 
electrification ; and (3) the number of car miles, allowing 100 miles a 
day and only 70 per cent. in service, with moderate estimate of receipts 
per ear mile—the average gross receipts were put at over £255,000 a 
year. Then they must deduct 60 per cent. for working expenses, and 
that would leave them with a surplus of over £100,000. Interest and 
sinking fund on debenture stock required £42,000, and after payment 
of dividend on the preference shares they would be left with à surplus 
of £34,000 for distribution on the ordinary shares, reserves, deprecia- 
tion, and London expenses. He moved the adoption of the report 
and accounts and the declaration of a dividend at the rate of 6 per 
cent., less income tax, on the preference shares and of a dividend of 
2 per cent., less income tax, on the ordinary shares. 

Mr. H. F. Gunnin seconded the resolution, which was unani- 
mously agreed to. 


INDIA RUBBER, GUTTA PERCHA, AND TELEGRAPH 
WORKS. 


The half yearly meeting of the India Rubber, Gutta Percha, and 
Telegraph Works Co. was held in London on Tuesday, Major L. 
Darwin presiding. 

In moving the adoption of the directors’ report, who proposed the 
distribution of an interim dividend of 24 per cent., free of income tax 
(or 5s. a share), the CitAiRMAN said that since the beginning of the 
financial year there had been a marked increase in some lines manu- 
factured, although others did not show the same results. The price of 
raw material was lower, and it was probable that this lowering would 
be progressive. The Company had secured the order for the manufac- 
ture of a submarine cable and the laying of it between New York and 
Havana. One-half of the length required was already manufac- 
tured, and although they had been delayed through the deliveries of 
the materials they had had to purchase, they were turning out from 
20 to 25 nautical miles per day. Referring to the excessively high 
rates they were called upon to pay in the district where their works 
were situated, he said that unless public attention were drawn to these 
matters the burden would go on increasing, with the most scrious etlect 
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upon industrial undertakings. The recently-formed Metropolitan 
Water Board had found that the water rate collected from them and 
other manufacturers was insufficient for its purposes, although it 
amply sufficed during the regime of its predecessor in their district — 
the East London Water Co. The Board was asking for exorbitant 
parliamentary powers, and the Company and other manufacturers had 
been obliged to approach Parliament in opposition to the Bill. 

Mr. C. Н. Moore seconded the motion, which was unanimously 
carried. 


LISBON ELECTRIC TRAMW AYS. 


The ninth ordinary general meeting of the Lisbon Electric Tramways 
was held on Wednesday in London, Colonel Sir Charles Euan-Smith, 
chairman of the Company, presiding. 

In moving the adoption of the report and balance-sheet (Electrical 
Enginecr, June 14), the CHAIRMAN said he was able to assure the 
shareholders of the continued progress and prosperity of their trans- 
ways. Considerable additions had been made to the rolling-stock and 
power equipment during the year 1906; but this year, again, they 
had to add still further to the number of cars, while, in order to 
supply further required power, they have now completed the erection 
of a turbine-generator at the power station. The net profit for the 
year is £96,117. 18s. 11d., which, added to the balance of £16,096. 
Os. 3d., brought forward from last year, gives a balance of £112,213. 
19s. 2d. From this amount £35,000 has been placed to depreciation, 
bringing this account to £110,000, and £5,000 has been added to 
the credit of exchange reserve account, making the total of this 
account £15,000. After providing for the above, an available balance 
of £72,213. 19s. 2d. remains, out of which the usual preference 
dividend, amounting to £25,533. 3s. 8d., has been paid, and the 
directors now recommend the payment of a dividend of 5 per cent. for 
the year 1906, amounting to £29,709. 8s., on the ordinary share 
capital of £594,188, leaving a balance of £16,971. 7s. 6d. to the 
credit of profit and loss to be carried forward to the next year's 
account. The lease of the Santa Justa Elevador was decided on as 
securing an important link in the consolidation of their tramway 
system. The terms of the lease involve a rental of about £1,500 per 
annum, with the option to purchase the undertaking at any time 
within the next 10 years for the sum of £25,000 ; the period of the 
lease is for the full length of the concession, which has still about 
95 years torun. The present somewhat old-fashioned lift, cages, and 
machinery are about to be replaced by the Company with a more 
modern and up-to-date type, and this improvement will, it is 
anticipated, place the elevator on a sounder business footing. 

Mr. Lupwic BREITMEYER seconded the motion, which was carried 
unanimously. 


ELECTRIC AND GENERAL INVESTMENT. 


The gross profit for the year ended May 31 last is £38,621. After 
deducting all general charges and the interim dividends already paid 
on the preference and ordinary shares, and providing for the propor- 
tion of the final dividend accrued on the preference shares, there 
remains £26,273, Of this sum the directors have carried to the con- 
tingencies fund £20,273, leaving £6,000. The amount standing to 
the credit of the contingencies fund has consequently been raised to 
£66.998. The directors recommend a balance dividend of 3s. 6d. per 
ordinary share for the year, making 4s. 6d. per share, or 224 per cent. 
for the year. They also recommend a dividend of £25 per founder's 
share for the year. The trustecs for the ordinary shares reserve fund 
propose to distribute the sum of 1s. per share out of the dividends 
received on the trust investments, making, with the above-mentioned 
balance dividend from the Company, a total present distribution of 
4s. 6d. per share, or, with the interim dividend already paid, 5s. 6d. 
for the year on each ordinary share. The trustees for the founders’ 
shares reserve fund propose to distribute £10 per share out of the 
dividends received on the trust investments, making, with the above- 
mentioned dividend from the Company, a total present distribution 
of £35 on each founder's share. The directors consider the present an 
opportune time for reconstructing the Company, in order that the 
founders’ shares may be extinguished and that additional capital may 
be raised to cope with the increasing and profitable business of the 
Company. It is probable, also, that the Company, when reconstructed, 
may be able to acquire, on terms which should prove advantageons to 
the Company, a large amount of the electrical securities held by the 
late Mr. George Herring. 


BRITISH ELECTRIC TRACTION. 


The report of the British Electric Traction Co. for the year ended 
March 31, 1907, to be presented at the meeting on the 27th inst., 
states that the net profit, after reserving £25,000 against depreciation 
of undertakings worked by the Company, buildings, and freehold 
land, doubtful debts, and expenditure on undertakings not proceeded 
with, is £207,462, including £17,136 brought forward, and also 
£41,968, being one-half of the remaining profits on the Bombay under- 
taking. The directors propose, after paying debenture interest aud 
preference dividend, to carry forward £13,115. The aggregate par 
value of the investments is £5,271,977, and they stand in the books 
at a cost of £4,967,999 —that is, £303,978 below par. The yicld for 
the past year has been £152,925, equal to 43 per cent. on £3,275, 364, 
the cost of the investments which are revenne earning. The yield 
shows an increase of £9,273, notwithstanding that the Brush Co. 
which gave a return of £13,711 for 1905, has paid no dividend for 
the past усаг. The general average yield of investments in 1904.5 
was 5°10 per cent., in 1905-6 4°62 per cent., and last year 4°67 per 
cent, During the year investments of the cost value of £135,720, 
upon which no return was earned in 1905-6, have become remunerative, 


On the other hand, tlie list of unremunerative investments has been 
increased by shares of the cost value of £405,052. Of the latter 
amount the Brush Co. represents £219,957, and the balance 
includes South Metropolitan. £136,297, and Jarrow, £52,110, the 
lines of these companies having only recently been completed. Apart 
from these, the investments added to the unremunerative list repre- 
sent a cost of only £16.688. The majority of the associated companies 
show increased profits for the year, but the dividends paid by these 
companies have not been correspondingly increased, larger amounts 
having teen placed to reserve or written off for depreciation. In some 
cases there have been additions to capital accounts or increased 
rentals payable to local authorities, and other like considerations 
affecting the net profits for the time being. The total gross profits of 
the associated companies, after debiting expenses, but before charging 
interest on capital or loans or rental of leased lines, were in 1906 
£539,455, and in 1905 £461,204. The following table shows the 
reduction of fares which has taken place on the lines worked by the 
associated companies during the ре six years from causes mainly 
beyond the companies’ control, and notwithstanding that with electric 
traction the fare stages have been extended, the speed has heen 
increased and the general services have been markedly improved, while 
the capital expenditure has been considerably increased : 


Average fare 


Passengers. Receipts. per passenger. 
1991 97,671,747  ........ 2503, 5000 158d. 
1902 ...... 170,540,465  ......... 922,055 1°30d. 
1905 . 219,714,189 ......... 1,162,005 ......... 1:274. 
1904 |: 242.640, 524 1, 254, 0 l 1:254. 
1909 278,404,026 ......... 1,451,654 ......... 1:234. 
1906 ...... 301,835,724  ........ 1,555,976 ......... 1224. 


The reduction of ‘l6d. per passenger represents 2201.225 on the 
number of passengers carried last year by the associated companies. 
The directors are considering means for resisting the constant demand 
for reduction of fares, and for obtaining an augmentation in cases 
where the service is unreniunerative and the local circumstances 
permit. The report of the Auckland Co. shows increases both in 
the number of passengers carried and in the average receipts per 
passenger, while the expenditure per pissenger has fallen. То meet 
increasing traftics further cars and plant are to be ordered, and the 
Board has decided to take in hand the construction of some extensions, 
The capital required for carrying out these works has been raised in 
New Zealand. The report of the Birmingham and Midland Cv. 
shows that, notwithstanding that several important lines reverted 
to the Corporation of Birmingham at June 30, 1906, the company 
has been able to earn an increased profit. The report of the 
Bombay Co. for the past year has not yet been issued, 
but the directors are informed that some of the lines were 
opened for working by electric traction during the past month 
with satisfactory results. The business of electricity supply 
at Bombay is also developing satisfactorily, and altogether the 
prospeets of the Bombay Co. are very promising. The report of 
the Brush Co. shows that the profits available for distribution were 
£41,934, as against £52,865. The reduction of profit, notwithstanding 
an increased volume of business, is mainly attributed to a strike of 
some of the employés and to the severe competition in the electrical 
manufacturing industry in this country. The report of the Metro- 
politan Electric Tramways shows the continued progress of this large 
and important undertaking, which at Dec. 31 1906, was working over 
29 miles of tramways in North London, and owns all the issued shares 
of the North Metropolitan Electric Power Supply Co., which company 
is supplying electricity in bulk in a large and important area. The 
business of power supply is developing satisfactorily. The lines of the 
South Metropolitan Co. were opened for trathe during the past 
year, and the directors anticipate satisfactory results from the working 
during the current year. Management and general expenses were 
£48,689, as compared with £54,467 in 1905.6, £61.436 in 1903.5. and 
£82,095 in 1903-4. The directors regret that they are not able to 
recommend the payment of a dividend on the ordinary shares for the 
past year. Owing to the stringency of the money market, and to the 
discouragement of electrical enterprise in this country, the protits 
earucd during the past year from sources other than investments have 
been small. The inadequacy of the profits on the working of tram- 
ways is duc mainly to the action during the past few years of municipal 
authorities, which has caused an increase of capital expenditure, while 
reducing the revenues and otherwise prejudically atlecting the enter- 
prise and profits of companies. In the manufacturing departiienta, 
exposed as this industry is to the free importation of manufactures 
from abroad, a large increase of work has been accompanied by a 
further reduction in prices, as is evidenced by the report of the Brush 
Co., so that less net profit has been earned. The directors hope 
that these aspects of tlie general conditions of the industry in tliis 
country will receive the attention which they demand. 


GLOBE TELEGRAPH AND TRUST. 


The report of the Globe Telegraph and Trust Co. for the 15 months 
ended May 31, 1907, to be submitted to the meeting on the 25th 
inst., states that, owing to the fact that some of the companies in which 
this Company hold large investments have altered the date of the 
closing of their accounts, thus deferring the payment of their dividenda 
to a somewhat later date than hitherto, it has been deemed advisable, 
in the interests of this Company’s shareholders, to alter the date of 
the financial year, making it close on May 31 instead of as hitherto, 
April 50—thus enabling the directors to include among receipts 
for the current period those dividends which formerly were reecived 
within the year ended April 50. The net revenue of the Company 
for the 15 months ended. May 31, after deduction of expe ns 
amounts to £244,096, and makes, with the balance of 24,3 
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brought forward, a. total of £248,596. From this amount there has 
been distributed the sum of £131,769 in interim dividends, leaving an 
available balance of £116,827. The directors now recommend the 
following final dividends, which, on this occasion, cover a period of four 
months to May 3l—namely 4з. per share, less income tax, on the 
preference shares, making with previous distributions a total dividend 
on those shares at the rate of 6 per cent. per annum, less income tax, 
for the period of 13 months, and 63. 2d. per share net on the ordinary 
shares, making, with previous distributions, a dividend on those 
shares at the rate of 53 per cent. net for the year which formerly ended 
April 50, plus 8d. per share in respect of the mouth of May, repre- 
senting one-third of the interim dividend of 2s. usually paid in the 
first quarter of the new financial year. These dividends will absorb 
the sum of £90,261, and leave a balance of 526,565 to be carried 
forward to next account. 


— — — — eee — —— ——— 


NEW COMPANIES REGISTERED. 


Turbine Corporation. —Registered June 15. Capital, £150,000 
in £1 shares. Objects: to carry on the business of turbine motor and 
engine manufacturers, engineers, electricians, etc. 


Hankow Engineering Development Syndicate. — Registered 
June 10. Capital, £1,000 in 5s. shares. Objects as title. Electrical 
and mechanical engineers and contractors, etc. No initial public 
issue. Registered without articles, 


Tramway Supplies.—Reyistered June 11. Capital, £10,000 in 
£lshares. Objects: to adopt an agreement between S. Dixon and 
Son, W. Н. Turner, and Н. Lawson, and to carry on the business of 
manufacturers of and dealers in electric tramway materials, ete. No 
initial public issue. Registered office: 31, Swineyate, Leeds. 


Liens Registered. 


Motor Plants, Limited, Birmingham.—Debenture registered 
June 4, for £800. Charged on the undertaking and property. 


Waterworks, Lighting and Power Investment Corporation, 
Limited, London, E.C.—Lien registered May 30, for £200 6 per 
cent. debentures, part of £10,000 authorised. No trustees. Charged 
on all the property. 


Newquay Electric Light and Power Co., Limited, West- 
minster.—Lien registered June 8, for £100 debenture, part of £4,000; 
amount previously issued, £3.600. No trustees. Charged on the 
undertaking, property, and uncalled capital. 


Dublin United Tramways Co., Limited, Dublin.—Mortyage 
bonds registered May 31, for £62,000. Charged on the undertaking of 
the Southern Districts Tramways Co., extending from Haddington- 
road to Dalkey, co. Dublin, now vested in the Dublin United 
Tramways Co. 


D. Santoni and Co. (1906) Limited (Electrical Engineers, 
London).—Issue on June 3 of £1,650 6 per cent. debentures, part 
of series created May 31, 1907, to secure £2,750, charged on the 
company's undertaking and property, present and future, including 
uncalled capital. Holder: Mrs. M. I. Power, London and County 
Bank, Covent Garden, W.C. No trustees. No previous issue of 
same series, A memorandum of satisfaction in full of a mortgage 
debenture bond dated Feb. 25, 1907, securing £1,000, has also been 
filed. 


Ernest F. Moy, Limited (Electrical Engineers, London). — 
Particulars of £3,000 debentures, created by resolution of the 
company, dated Aug. 31, 1906, and by resolution of the Board, dated 
Nov. 26, 1906, and secured by a trust deed, dated May 23, 1907, 
have been tiled pursuant to Section 14 (4) of the Companies Act, 1900. 
The above-mentioned trust deed has also been registered. Property 
charged: leasehold premises in Greenland-place and Bayham-strect, 
N. W., and the company’s undertaking and property, present and future, 
including uncalled capital. Trustees: J. Dyer, 9, St. Paul's-road, 
Cliftonville, Margate, and E. F. Moy, Greenland-place, Camden 
Town, N.W. 


PERSONAL. 


The Dundee Town Council have decided to increase the salary of 
their electrical engineer, Mr. H. Richardson, by £100 per annum, 
making it £600 in all. 

The Governors of the Merchant Venturers Technical College, Bristol, 
have decide? to confer the associateship of the college Honoris cansa 
on Major Walter Naise, D. Sc., M. I. C. E. 

Messrs. К. J. Nicholson and Co. 's oflice for the Midlands is at 
3, New-street, Birmingham, where Mr. John E. Corby will give all 
information respecting the Ideal” electric lighting sets, pump com- 
- binations. and marine motors. 

On the occasion of lis marriage to Miss E. M. Vickers, which took 
place on Saturday last, Mr. К. M. Carr, chief engineer of the Leek 
electricity department, was presented with a set of carvers from the 
stat! and employes of the department. The presentation was made by 
Mr. F. Williams, the chief assistant engincer. 

The Electric Lighting Committee of the Stepney Borough Council 
have recommended the Council to pay to the borough electrical 
engineer and manager an inclusive fee of 100 guineas for the work of 
preparing the plans, estimates, and specifications for the designing and 
construction of Blyth’s Wharf scheme, and that Mr, A. J. Squire, who 
holds the position of chief clerk of the electricity undertaking, should 
act for a period of three months as secretary at an increase during such 
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period in his salary of 10s. per week. The committee also recommend 
the Council to increase the present salary of the borough electrical 
engineer and manager to £650 per annum as and from the date of the 
termination of the consulting electrical engineer's engagement, and 
that, subject to the Blyth’s Wharf scheme being proceeded with, the 
salary of the borough electrical engineer and manager be, as and from 
the date on which the tenders for the work are accepted, increased 
to £750. 

Mr. William Corin, M. I. C. E.. M. I. E. E., desires to notify that, in 
order to contine his attention to his private consulting practice, lie has 
resigned the appointment, which he has filled for the past eleven years. 
of city electrical engineer to the Launceston Corporation. He has 
acted as consulting engineer to the Devonport Town Board tor the 
original installation of their steam-driven electric lighting plaut, which 
has been a financial success from the outset ; more recently he visited 
Queensland on two occasions to give advice to the Queensland Govern- 
ment on important matters; and from time to time he has been 
consulted by the Tasmanian Government and by several Tasmaniau 
municipalities, His address is 7, Hill-street, Launceston, Tasmania. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Johannesburg.—The Municipality invites tenders for a self: 
propelled fire-escape and tender. Tenders by July 31. 


SheMeld.—The Corporation invite tenders for the annual supply of 
electric cables. Specification, £2. Tenders by June 24. 


Rome.—Tenders are invited for the supply of a four-ton electric 
crane for the Italian Government Railways. Tenders by June 30. 


Melbourne. —T!ic Postniaster-General's Department invites tenders 
for the supply of telegraph and telephone material. Tenders by 
July 16. 

Long Eaton.—The Urban District Council invite tenders for an 
engine and dynamo (500 kw.) and water-tube boiler. Tenders by 
June 28. 

Walsall.— The Corporation invite tenders for the erection of a new 
electricity sub-station in Bridgeman-street. Particulars from the 
Town Clerk. 

Southampton. —Chain гасе mechanical stoker for Babcock boiler, 
for the Corporation. Particulars from the Borough Electrical Engineer, 
Tenders by June 24. 

Paris.—Tenders are invited for the supply of electrical material 
etc. Particulars from the Atelier de Construction, 8, Quai National 
Paris. Tenders by June 29. 

Stepney.—The borough Council invite tenders for the supply of 
meters, demand indicators, and are lamp carbons. Tenders by July 1. 
Sec advertisement in last issue. 

London, E.C.—The Central Club Society invite tenders for an 
electric light installation, Particulars from the Secretary, Clerkenwell- 
road, E.C. Tenders by June 24. 

Hackney.— The Corporation invite tenders for electric light 
installation at the new library in Mare-street. Particulars from the 
Town Clerk. Tenders by June 28. 

Adelaide. —Tlie Postiiaster-General's Department invites tenders 
for the supply of switchboards, telephone sets, transmitters, cells, and 
galvanometers, Tenders by July 10. 


Chatellerault. —Tenders aro invited for the supply of one 80-kw. 
and one 85-kw. dyuamos. Particulars from tlie Department for the 
Manufacture of Military Arms. Tenders by July 2. 


Luten. —Tlie Town Council invite tenders for the whole of the work 
in connection with the extension of the electricity station buildings, 
Tenders to Mr. E. A. Mandcr, town clerk, by 12 noon on June 24, 


Pontypridd —The Urban District Council invite tendera for the 
supply of feeder and distributor cables. Particulars from Mr. J. E. 
Teasdel, eleetrical engineer and tramways manager. Tenders by 
July 8. 

Eastbourne.—The Corporation invite tenders for a water-tube 
boiler and piping for the electricity generating station. Specitication, 
£1. Particulars from the Borough Electrical Engineer. Tenders by 
June 29. 

Portsmouth.—Tle Education Committee invite tenders for the 
eleetrical equipment of the new technical institute. Tenders to Mr. 
Н. E. Curtis, secretary, by July 2. Full particulars in advertisement 
columns. 

Brisbane.— The Postmaster-Gencral invites tenders for the supply 
and delivery at Brisbane of four sections of a common battery switch- 
board and 650 subscribers’ telephones to specification No. 145. 
Tenders by Sept. 2. 

Alford (Lines.).—Tenders are invited for lighting the town of 
Alford with gas or other light from Ang. 14, 1907, to May 14, 1908, 
for the Urban District Council. Tenders to Mr. J. E. H. Sergeant, 
clerk, Alford, by June 25. 


Edinburgh. —Tenders are invited for an electric light installation 
at Sciennes School, for the Edinburgh School Board. Speciticatiors 
from Mr. George Thomson, 11, Randolph-place. Tenders to Mr. 
G. W. Alexander, clerk, by June 22. 


Newport.—The Electricity and Tram ways Committee invite tenders 
for low-tension switchboard, two motor alternators, one battery, exten- 
sion to switchboard gallery, cooling tower, and battery reversible 
booster. Tenders by July 1. See advertisement. 

Edinburgh.—Tenders are invited for an electric light installation 
at Druntstield School, for the Edinburgh School Board, Specitications 
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from Messrs. Crawford and Cumming, 41, George-street. Tenders to 
Mr. G. W. Alexander, clerk, Castle-terrace, Edinburgh, by June 22. 


Norwich.—Tenders are invited for lighting the streets, roads, and 
publie places within the area of the Corporation for three years or 
upwards, at the option of the Corporation, from July 1. Particulars 
from Mr. Arnold . Miller, town clerk, Guildhall, Norwich. Tenders 
by June 29. 

Edinburgh.— Tenders are invited for an electric light installation 
(200 lights) at the Royal High School, for the Edinburgh School 
Board. @pecifications from Prof. Baily. Heriot-Watt College. Ten- 
ders to Mr. G. W. Alexander, clerk, School Board Offices, Castle- 
terrace, by June 22. 

London.—The London County Council invite tenders for the 
installation of electric lights, bells, telephones, and motors at the 
Central School of Arts and Crafts, Southampton-row, London. 
Tenders to the Chief Engineer of the Council, County Hall, Spring- 
gardens, S.W., by July 9. See advertisement. 


Tasmania.—The Deputy Postmaster-Gencral invites tenders for 
the supply of telephone subscriber service meters, racks, and cable 
for use in hie department in Tasmania. Particulars may be obtained 
at the General Post Offices, Hobart, Sydney, Melbourne, Brisbane, 
Adelaide, and Perth, where tender forms may also be obtained. Tenders 
hy July 29. 


New South Wales.—The Pustmaster-Gencral at Sydney invites 
tenders for the supply and delivery at the departmental stores, Sydney, 
of telegraph, telephone, and electric light material. Specifications, 
general conditions, and tender forms may be obtained at the General 
Post Offices, Sydney, Melbourne, Brisbane, Adelaide, Hobart, and 
Perth. Tenders by Aug. 14. 

Western Australia.—The Postmaster-General at Perth invites 
tenders for the supply of two ringing dynamometers for central 
exchange, Tenders must be accompanied by a deposit or feceipt for 
deposit, lodged with the Deputy Postmaster-General in a state other 
than Western Australia, of 5 per cent. on the amount thereof up to 
£1,000, and 24 per cent. on any further amount in excess of £1,000. 
Tenaers by Aug. 6. 

Western Australia.—The l'o«tmaster.General at Perth invites 
tenders for a desiccating apparatus with motor-driven air-pump for 
telephone cable work. Tenders must be acconipanied by a deposit or 
receipt for deposit, lodged with the Deputy Postmaster-General in a 
state other than Western Australia, of 5 per cent. on the amount 
thereof up to £1,000 and 24 per cent. on any further amount in excess 
of £1,000. Tenders by Auy. 6. 


London, 8.E.—The London County Council invite tenders for the 
manufacture of two 5,000-kw. three-phase stcani turbo-generators, 
with surface condensers, cte., to be delivered and erected at tlie tram- 
ways generating station, East Greenwich. Tenders must be upon the 
official forms to be obtained from the Clerk of the Council, County 
Mall, Spring-gardens, S.W., upon payment to the Cashier of the 
Council of £2 for the specification, drawings, ete. Tenders by July 9. 


Claoton-on-Sea.— The Urban District Council invite tenders for 
the supply of two 25-kw. 500-volt dynamus, two existing 100-volt 
Taunton machines, which ean be viewed on application to the Resi- 
dent Engineer, Electricity Works, Clacton-on-Sea, to be taken in part 
payment ; also for additions to the switchboard. Specifications, ete., 
from the consulting electrical engineer, Mr. W. H. Trentham, 39, 
Victoria-street, Westminster, S. W. Tenders to Mr. G. T. Lewis, clerk, 
by July 5. 

Portsmouth.—The Corporation invite tenders for the supply, 
delivery, and erection of one 1,000-kw. turbo alternator, with con- 
densing plant and accessories, Specification and form of tender can 
be obtained at the Town Hall, Portsmouth, ou payment of £3. 3s., 
which will be returned on receipt of a bona tide tender. The specitica- 
tion may also be inspected (but not obtained) at the offices of the con- 
sultiog engineers, Messrs. Kincaid, Waller. Manville, and Dawson, 
29, Great George street, Westminster, S. W. Tenders to Mr. Alexander 
Hellard, town clerk, by June 24. 


Caleutta.— Tenders are invited for lighting by gas, oil, electricity, 
or other illuminant of the streets, thoroughfares, and public resorts of 
tlie city of Calcutta, as vested in the Corporation of Caleutta. The 
city comprises approximately an area of 20 square miles, containing 
about. 170 miles of main thoroughfares and 130 miles of smaller streets 
and lanes, besides several squares, markets, latrines, slaughter-houses, 
and other public resorts, the whole being lighted at present by 9,225 
gas lamps of 24 c.p., 84 higher power lamps equivalent to 2,074 lamps 
of 24 c.p., and 2,400 oil lamps. The new contract is timed to com- 
mence on May 1, 1911, and the successful tenderer or tenderers will be 
required to have all arrangements completed and ready to begin and 
contiuue the lighting with effect from that date. Tenders should be 
for 10, 15, or 20 years. It is left to tenderers to propose their own 
plaus for carrying out the project, the end in view being to con- 
siderably improve the present lighting of the city, and, to this end. it 
is suggested that representatives should be deputed to personally 
inspect the area to be lighted and the system now in force, in order 
that they may be in a position to judge for themselves as to the best 
means to be adopted for attaining the desired object. Mr. P. N. 
Mookerjee, seeretary to the Corporation. Tenders to the Vice-Chair- 
man by Jan. 2, 1908. 


RESULTS OF TENDERS. 


Portsmouth.—Thermit, Limited, have received the order for 
welding joints on a small extension of the tramways systems to be 
carried out by the Portsmouth Corporation. 


Blackburn —The Blackburn Corporation have placed with Messrs. 
Newions, Limited, of Taunton, the contract for the supply of 
continuous-current motors for the ensuing 12 months, 


Barnes.—The Urban District Council have accepted the tender of 
Spencer, Santo, and Co., Warwick-road, Kensington, at £1,500, for 
the erection of an extension to their electricity works, High-street, 
Mortlake, S.W. 

Kirkealdy.—The Corporation have accepted the tender of Messrs. 
G. and J. Weir, Cathcart, Glasgow, for the supply and erection of 
one boiler feed pump of 3,000 gallons per hour capacity at the elrc- 
tricity works, Kirkcaldy. 

Lanark.—The County Council have accepted the tender of Messrs. 
Johnson and Phillips for the supply and erection of 70-kw. motor- 
generator, battery-charging booster, and switchgear for the Cambuslang 
electricity works extension. 


Whitehaven.—The tender of Messrs. Cole, Marchent, and Morley 
for the supply of a surface condenser for the electricity works has 
been accepted. The tender of Messrs. Cochrane and Co. for cast-iron 
pipes has also been accepted. 


India.—Messrs. W. H. Bailey and Co., Abion Works, Salford, 
Manchester, have just received a repeat order from the Indian 
Government for one of their Davidson patent double-ram pumping 
engines of lurge size, for railway water supply. 


Coventry.—The Electric Light Committee have accepted the tender 
of Messrs. Kelley and Sou, Foleshill, Coventry, for the works required 
to be executed and the material supplied in the extension of the 
buildings of the electricity works, Sandy-lane, for the sum of £4,971. 
18s. 114 

St. Marylebone.—The following tenders have been received for 
repairs. to Old North-strect battery: Accumulator Industries, 
£1,150 ; Electrical Power Storage Co., £1,170*. Positive plates 
Accumulator Industries, per 100, £45; Electrical Power Storage 
Co.,“ first 100 £66, subsequent plates at 9s. dd. each, to cut to 
pieces the whole of the positives so as to clean and examine the 
boxes and reburn them £120, to supply new acid £90. * Recom- 
mended for acceptance, 


Luton. — For the supply of additional plant to the electricity works 
the Town Council have resolved that, subject to the consent of the 
Local Government Board being obtained to the loan, the following 
tenders be accepted: Lancashire boiler—Messrs. Ruston, Proctor, and 
Co., Sheaf Ironworks, Lincoln, £784 ; condensing plant—Worthing- 
ton Pump Co., 155, Queen Victoria-street, E.C. (subject to certain 
details being approved by electrical engineer), £664; coal bunkers, 
elevator, and conveyors—Messrs. R. H. Longbotham and Co., Inzs 
Foundry, Wakefield, £674. 


Walsall — The Tramways Committee have accepted the tender 
of the East Anglian Cement Co. for supplying 250 tons of 
cement. The committee have also accepted the following tenders: 
Mr. W. Hill, for painting the tramway poles; Messrs. Babcock 
and Wilcox, for supplying the dampers for the new boiler flues, 
including ball bearings and top lever, for the sum of £18. 10s.; 
Messrs. Stewards and Lloyds, for supplying the remainder of the 
steam-pipes required, and also the water-pipes from the new tanks, 
for the sum of £89. 10s.; Mr. A. Heath, for removing the ashes from 
the electricity generating station for six months from July 1 next ; 
and Messrs. Sicmens Bros. and Co., for the new telephone cable 
required for laying from Wolverhampton-strect to certain of the 
sub-stations for the sum of £11. 18s. 9d. 


London.—The following tenders have been received for the electric 
lighting, etc., at the London County Council Technical Institute, 
Westminster : 


J. Bryden and Sons, 90, Glouvester-road, Queen's-gate* £687 0 0 
Pinching and Walton, 52, Cannon.street .................. 761 0 0 
Aberdeen Electrical Engineering Co., 17, Belmont- 

атоо, e 856 10 OQ 
J. Barker and Co., 83, Kensington High-street ......... 944 5 6 
S. G. Cozens, 63, Queen Victoria-street ..................... 966 0 0 
Mercer, Rance, and Co., 193, Belsize-road, West 

Hampstead. dpi ics ðᷣ muses da USE 1,050 10 O0 


* Recommended for acceptance. 


London, 8.W.—The London County Council have received the 
following tenders for the manufacture, delivery, and laying of about 
60 miles of high-tension electric cables, etc., required for the 
olectriſication of portions of the tramways : 


Siemens Bros. and Co., London q . £70,565 9 7 
Western Electric Co., North Woolwich......... "— 71,710 2 1 
British Insulated and Helsby Cables, Prescot ............ 72406 3 0 
Callender's Cable and Construction Co., Loudon......... 73,577 1 2 
W. T. Glover and Co., Manchester . 75,694 11 4 
W. T. Henley's Telegraph Works, London ............... 74,521 15 2 
Johnson and Phillips, Charlton 74,598 2 8 
St. Helens Cable and Rubber Co., Warrington ......... 76,546 5 6 


* Recommended for acceptance. 


London Connty Connoil.—The following tenders have been 
received for the provision of car traversers : 


Tender for five traversers with capstan gear. 


S. Н. Heywood, Redder nnn, eed cessio rts £5,725 О 0 
Heenan and Froude, Worcester 5925 О 0 
Mountain and Gibson, Bur ⁊. 4,525 15 0 
Appleby's, Limited. London ................. ecce 4,747 10 O 
Adamson, Ramsbottom, and Co., Birkenhead ............ 9,375 О 0 


Tender for five traversers without capstan gear. 


...r y БЕН Ин ККК 5,600 0 0 
Heenan and Froude” ......... . 3,675 О 0 
Mountain and Gibson 4,173 15 0 
Appleby' в, Fine, 8 4.500 0 0 
А Ramsbottom, and Coo 5,290 O Q 


* Recommended for acceptance. 
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S. E. — The London County Council have received the 
following tenders for the reconstruction of the Greenwich-to-Lewisham 
tramways : 


Rowlingsons and Co., Londoss dsds . £2,941 5 9 
W. Muirhead and Co., London . 3,193 5 0 
C. Wall, Limited, London 5.506 12 7 
G. Нау and Co. London q 5,575 2 3 
F. Morton and Co., Londooe:n . . 3.378 9 10 
Dick, Kerr, and Co., London . 3,439 17 3 
Motherwell Bridge Co., Motherwell ã . . 5,440 9 5 
J. Moran and Son, London 5,600 0 0 
S. Pearson and Son, London 5670 0 0 
Greig and Matthews, London 3,720 18 3 
A. Fasey and Son, Leytonstone .............................. 3.777 31 8 
Pedrette and Co., London . 3.857 12 9 
J. A. Ewart, Londotnnn оао ооноооне нане 4.074 15 9 
A. Thorne and Sons London ................................. 4.151 3 0 


* Recomniended for acceptance. 


London County Council —The following tenders lave been 
received for the supply of cable ducts for the tramway works: 


Stanley Bros., Nuneaton (400,000 ducts) . q £4,500 
Gibbs and Canning, Tamwortlht...........c006 cse 1,275 
G. Skey and Co., Tamworth ............cccccecccscecescceueesseeeseuense 2,000 
J. Woodward, Limited, Swadlincote, near Burton-on-Trent .. 4,900 
Н. Tugby and Co., Moira, near Ashby-de-la-Zouch ............ . 5,090 
Н. R. Mansfield, Burton-on-Trent ........... eene q . 5,090 
Robinson and Dowler, Overseal, near Ashiby-de-la- Touch 2.600 
Sutton and Co., Overseal, near Ashby-de-la-Zouch ............... 2, 


Donington Sanitary Pipe and Firebrick Co., Moira, near Ashby- 


%%% AAA 1,475 
Doulton and Co., London 2,900 
Ensor and Co., Woodville, near Burton-on-Trent .................. 1,600 
T. Wragg and Son, Swadlincote, near Burton-on-Trent ......... 6,100 
G. Jennings, Parkstone, Dorset 1,600 
Leeds Fireclay Co., London 3,475 


* Recommended for acceptance. Each tender includes £100 extra 


for contingencies. 


St. Marylebone.—The following tenders have been reccived for the 
supply of cables for further interconnecting the network with a view 
to improving the distribution of pressure in various parts of the 
district, and for connecting up the new battery station at Manchester- 
square with the network and booster : 


1,520 yards, 1 square inch. 


St. Helens Cable Co. dDUwe UEL[([̃ 7 .... £1,381 4 0 
W. T. Henley's Telegraph Coo 1,409 0 0 
W. T. Glover and (o P ees 1,410 0 0 
Siemens Bros. and Со............................................. 1.455 5 0 
Callender's Cable and Construction Co. ..................... 1,452 0 0 
880 yards, 25 square inch. 
St. Helens Cable Coo UU )/ꝛwb а.а. 65116 0 
W. T. Henley's Telegiaph Co .. . q . 670 0 0 
W. T. Glover and co nme 664 0 0 
Siemens Bros. апа Co U—U——:Z:—tt ааа. 669 10 0 
Callender's Cable and Construction Co. ..................... 721 12 0 
880 yards, 15 square inch. 
St. Helens Cable Call 424 3 0 
W. T. Henley's Telegraph Со. ................................. 435 0 0 
W. T. Glover and Cooooꝛ . . 438 0 0 
Siemens Bros. and Cooooooꝛꝛꝛꝛ ааа. 457 15 O 
Callender's Cable and Construction Co. ..................... 450 11 2 
440 yards, 1 square inch. 
St. Helens Cable Cobp . . 485 8 0 
W. T. Henley's Telegraph Co. ................................. 494 0 0 
W. T. Glover and C(ooooꝛꝛ . 500 0 0 
Siemens Bros. and (ooo . 501 2 O0 
Callender's Cable and Construction Co. ..................... 506 0 0 
780 yards, 1:5 square inch. 
St. Helens able . 1,179 15 O 
W. T. Henley's Telegraph C(ooꝛmU 4 1.365 0 0 
W. Gern... mae eoe rr асо Ca Й 1,202 10 O 
180 yards, 1 square inch. 
St. Helens Cable Co. W/&LPTPTLhD . 186 15 0 
W. T. Henley's Telegraph Со. ........... ..................... 264 15 0 
W. T. Glover and 0 ]ĩ?˙—˙⁰w³ͥͥüũĩ 191 5 0 
120 yards, /s S. W. G. 
St. Helens Cable Co.“ c cece cceseeccseceesecees 5 00 
W. T. Henley's Telegraph Co. ................................. 317 6 
W. T. Glover and 6, e oie re e vla ser ebelvs 510 0 


* Recommended for acceptance. 


BUSINESS NOTES. 


TRACTION. 


Geneva.—The traffic receipts for the month of May, 1907, 
amounted to £5,499, an increase of £527 compared with 1906. 

Kingston-on-Thames.—The London United Tramways Co. propose 
to appeal in respect of their assessments in Kingston and Surbiton. 

Lewisham.—The local trade unionists are protesting against the 
action of the London County Council in taking off the service of 
electric trams between Lewisham and Westminster and the Enibank- 
ment. 

Stoke Newington.—The Borough Council have passed a resolution 
calling the attention of the London County Council to the unsatisfuc, 


tory arrangement of the halfpenny stages on the tramway routes in 
North London. 


South Staffordshire Tramways.—Tho accounts of the South 
Staffordshire Tramways Co. for the year 1906 show, after writing otl 
proportion of loss on sale of land at Wednesbury, a loss of £120. con- 
verting the credit balance of £36 brought down into a debit of £84, 


Madras.—The traffic returns for the fortnight ended June 15, 1907, 
amounted to Кз. 15,730, an increase of 15:3 per cent. compared with 
the corresponding period for 1906. The gross receipts from Jan. 1, 
1907, amounted to Rs.188,296, an increase of 19 5 per cent. on last 
year. 

Leeds.—The Leeds Tramways Committee have appointed a sub. 
committee to consider the question of extending the Corporation 
tramways from the present Horsforth terminus to Rawdon, Yeadon, 
and Guiscley. The inhabitants of these townships are asking for the 
extension. 


Sunderland.—The annual report of the Tramways Committee 
shows that the total trattic revenue for the year has amounted to 
£67,847, an increase of £4,207 upon the previous 12 months. The 
net profit has been £14,044, and the sum of £7,124 has been handed 
over for the relief of the borough rates. 


Light Railways Aot.—The Board of Trade have recently con- 
firmed the undermentioned order made by the Light Railway Commis- 
sioners: Cential Essex. Light Railway (Extension of Time) Order, 
1907, reviving the powers granted, and extending the periods limited, 
by the Central Essex Light Railway Orders, 1901 to 1905, for the 
compulsory purchase of lands, and extending the periods limited by 
those orders for the completion of the railways and works thereby 
authorised. 


Fares on London Railways.—The District, the Metropolitan, the 
Central London, and Tube railway conipanies have agyeed on a work- 
ing arrangement, to operate as soon as details can be settled, which 
will affect fures between Hammersmith, the West-end, and the City. 
The Central London fares will be increased to 3d. for the longer 
distances, and those of the Metropolitan and the District will also be 
revised. Through bookings will be arranged, to come into operation at 
an carly date. 


Ealing.— At the next mecting of the Middlesex County Council the 
Highways Committee will make an important recommendation, which, 
if passed, will result in a considerable portion of the tramway track on 
the Ealing and Acton line of route being relaid. Meanwhile, the 
Ealing Corporation is continuing its negotiations with a view to joint 
action being taken to secure an injunction to suppress the noise of the 
cars, and several of the local authorities interested have signitied their 
willinguess to support the proposal. 


Tooting.— А start has been made with the extension of the London 
County Council tramways from Tocting-broadway to the High-street 
railway bridge. When completed this new line will conncet the 
Council's cars running from the London bridges with those of the 
United Tramways Co., which will shortly run ria Wimbledon, Malden, 
and Surbiton to Hampton Court. Another route to be shortly com- 
menced is that froin Tooting.corner to the Hop Exchange. This will 
be extended to Tooting Junction, and will meet the South Metio- 
politan Tramways Co. s cars now running between Tooting Junction 
and Croydon. 

Yarmouth.—The tramways accounts for the year ending March 31 
last show that fares amounted to £21,390, parcels to £69, and 
advertisements, etc., to £442, the total income being £21 902. 1s. 2d , 
compared with £18 528. 19s. 9d. in the preceding year. The working 
expenses were £14 270. 9s. 2d. The cost for current was £3,941. 
168. 3d., £35 376. 1s. 11d. was paid as interest, and £1.962 4s. 9d. 
ta sinking mud, leaving a net profit balance of £2,293. 5з. 4d. The 
amount carried. forward from the previous year was £252. Os. ld., 
making £2 515. 5s. 5d. available for appropriation. The Tramways 
Committee resolved that £1,000 be voted to relief of the general 
district rate, and £1,500 to the general reserve fund for renewals. 


Walsall —The following particulars are available respecting the 
working of the tramways during the past month and the correspond- 
ing month last year— viz.: Four weeks ending Мау 26, 1906—number 
of passengers, 351 620; receipts £1,990. 2s. 23d.; car miles run, 
46 922 ; receipts per car mile run, 992d. Four weeks ending May 25, 
1907 number of passengers, 404 259; receipts, £2.102. 11s. 1d.; car 
miles run, 46 655; receipts per car mile run, 10:821. Weges paid 
(including repair to permanent way): four weeks ending May 24, 
1906, £625. 16s. 21d.; four weeks ending May 23, 1907, £621. 13s. За. 
A sub-committee has been appointed to deal with the question of the 
entrance gates at the depót, the present gates not being wide enough 
for the new track. 


Bolton. —The Traniways Committee of the Bolton Corporation last 
week conducted a series of trials with a petrol-electric motor omnibus, 
with a view to finding out whether it meets the heavy demands of a 
rough, steep stretch at Darcy Lever and Brownlow Fold. The vehicle 
is by the British Thomson-Houston Co., titted with Siddeley engine, 
and is constructed to carry 34 passengers—18 outside and 16 inside. 
It is of 50 h p., weighs four tons, and costs £900 for chassis. During 
the trials the maximum load carried at any stage was 22. The Bolton 
branch of the St. Mark's Tramway Brotherhood of England which 
has a membership of 210, last week paid a visit of inspection to the 
electricity works. in response to an invitation from the general 
manager, Mr. Arthur A. Day. 


Morley Light Rallway.— Mr. E. D. Opert, of Westminster, has 
entered into an agreement with the British Electric Traction Co. for 
the transfer from the British Electric Traction Co. to a company which 
he is about to form under the title of the Leeds and Bradford Tram- 
ways, Limited, of the undertaking authorised by the Morley aud 
District Light Railways Order, 1901, It is also proposed that the 


882 


THE ELECTRICAL ENGINEER, JUNE 21, 1907. 


ortion of the undertaking authorised by the Spen Valley and Morley 

ight Railways (Extension) Order, 1902, and the Spen Valley Light 
Railway Extension Order, 1901, which had not been constructed on 
Sept. 1, 1906, should also be transferred to the new company. It is 
proposed that the new company shall have running powers over lines 
of the Yorkshire (Woollen District) Co. from Cleckheaton and from 
Hightown to Heckmondwike, and through Gomersal to Birkenshaw, 
so as to enable them to connect the unconstructed portion of the rail- 
ways authorised by the Spen Valley Light Railway Extensions Order, 
1961, proposed to be transferred to them. 

Croydon.— With an average of 48 cars in daily use, the total 
number of mishaps reported in connection with the Croydon tramways 
during the first 10 months of Corporation control was 773. Of these, 
895 were collisions with other vehicles and 28 collisions with cyclists. 
- Seventeen people were injured by other vehicles immediately after 
alighting from tramcars. No serious accident of any description 
occurred in Croydon (the Easter Monday tram overturning was on 
another system some four miles out of Croydon). Seven persons were 
knocked down or fell in front of cars, and 19 cyclists had sideslips in 
trying to avoid trams. These, with the seven persons mentioned, were 
either picked up by the life-guard or were pushed clear of the car. As 
all escaped with nothing worse than slight cuts or bruises, the 
efficacy of the life-guards fitted to the cars has been fully demon- 
strated. No fewer than 185 persons fell when leaving or attempting 
to join cars when in motion, and this notwithstanding warning notices 
in the cars and the requests of the conductors. 


Londonderry.—At the monthly meeting of the Londonderry 
Harbour Commissioners held last week, a committee which had gone 
into the question of tramway haulage reported that they had con- 
sidered the cngineer’s report in reference to hydraulic and electric 
capstans and plant for haulage purposes, timber-discharging machinery, 
and coal-discharging machinery. The Chairman explained that at 
Manchester he and some members of the conunittee saw the capstans 
used at the canal, and two-ton electric capstans could work 10 wagons. 
It was suggested that the traffic over the bridge tramway could be 
worked by two two-ton electric capstans, which would cost about 
£250 each. The committee recomniended the adoption of this schenie, 
and the engineer was directed to obtain full particulars as to tho first 
cost and the amount of electricity required, etc., to be considered at 
the next meeting of the Finance Committee. The question of the 
advisability of inviting fresh tenders for tramway haulage and the 
present tramway charges was postponed in the meantime. The chair- 
man is in communication with the Corporation as to the price at 
which they are prepared to supply electricity for motor purposes for a 
terii of years and would report further on. 

Bolfast.—Mr. Nance, the tramways manager, submitted a report 
to the Belfast Tramways Committee as to the desirability and advis- 
ability of any further extensions to the tramway system. He expressed 
the strong opinion that it would be most unwise and very detrimental 
to the interests of the undertaking if any extensions whatsoever were 
made before at least two more years had passed, and he added that he 
believed there were at the present time only four extensions within 
the area of the city which could be made with any prospect of their 
paying working expenses. "These were as follows: (1) Commencing 

y a junction with the existing tramway in Shaftesbury square, pro- 
ceeding along Donegall-road, aud terminating by a junction with the 
existing tramway in Falls-road. (2) Commencing by a junction with 
the existing tramways in Shaftesbury-square, proceeding along 
Botanic-avenue and University-avenue, aud terminating by a junction 
with the existing tramways in Ormeau-road. If this extension was 
ever made, the Corporation might very well consider the advisability 
of abandoning the tramway in Ormeau-avenue. (3) Commencing by 
a junction with the existing tramways at Mountpottinger, and pro- 
cecding for three-quarters of a mile along the Castlereagh-road. (4) 
Commencing by a junction with the existing tramways at Peter's-hill, 
Shankhill-road, and proceeding along Old Lodge-road, Agnes-strect, 
and Oldpark-road (crossing Crumlin- road), and terminating by a 
junction with the existing tramways at Cliftonville-cireus. He 
estimated that the cost of constructing and equipping these four 
extensions would amount to about £108,000. 


London County Council.—The Highways Committee reported to 
the Council on Tuesday that on Jan. 23, 1903, it was referred to them to 
confer with the Local Government Committee aud report: (1) the amount 
which is paid annually by way of rates in each borough in respect of 
the Council's tramways ; (2) the annual expenditure incurred by the 
Council on the maintenance of the tramway tracks in each borough ; 
(3) the estimated aunual saving in each borough in road maintenance 
and cleansing since the construction of electrical tramways ; (4) the 
extent to which the tramway portion of the road is used respectively 
by the general and by tramway traffic ; (5) whether, in view of the 
great alteration which has recently taken place in the character of the 
general traffic in London, particularly owing to the introduction of 
motor omnibuses and heavy traction traffic, any changes are, in their 
opinion, desirable in the law upon the subject; and (6) any other 
uspects of the matter to which they think that attention should be 
directed. Certain information, said the committee, had been prepared 
by the officers concerned dealing with the various points raised in the 
reference, but, so far as it was of practical value, they thought it had 
already been dealt with in reports presented since the reference was made. 
The Finance Committee in their report dated January, 1907, showing 
the financial results of the tramway working, referred to the amounts 
paid by way of rates on the permanent way, while the question of the 
use of the tramway tracks by other traffic was dealt with in a report. 
submitted in December. With regard to part 5 of the reference, the 
committee had been unable to obtain data to enable them to report 
fully as to the saving to the road authority in respect of road cleansing 
as the result of the existence of electric conduit tramways. The 
tramways accounts, which were presented from year to year, showed 
the annual expenditure incurred in maintaining the tramway tracks. 


As regards that part of the reference which referred to possible altera- 
tions in the existing law dealing with the control of general trathe in 
London, the committee pointed out that the question of the action to 
be taken upon the report of the Royal Commission on London Traffic 
was likely to engage the attention of the Council in the near future. 
Pending such consideration, they thought no useful purpose 
would be served in reporting upon a very complicated and impor- 
tant matter. In all the circumstances they thought there would 
be no advantage in reporting, and the Local Government, Records, 
and Museums Oommittee concurred in that view. They, therefore, 
asked that the reference should be discarded. On the recommendation 
of the same committee, it was decided that, in cases where the 
Council is laying electric tramways on new or existing routes, or where 
it was resolved to renew the paving of existing tramways, the portions 
of the tracks opposite elementary and secondary schools, polytechnics, 
and other educational institutions, wholly or partly maintained by the 
Council and abutting on the roads in which the tramways are laid, 
should be paved with wood or other silent niaterial, provided that the 
remainder of the carriageway opposite any such school or institution is 
also paved with wood or other silent material. The chairman of the 
Crystal Palace Co., together with a deputation from the Camberwell 
Borough Council, recently had an interview with the Highways Com- 
mittee of the London County Council, when the necessity of extending 
the South London tramway system of the London County Council to 
the Crystal Palace was once more urged upon the Council. The feel- 
ing of the Highways Committee was understood to be quite favourable 
to tlie proposal, and, subject to details of the system and routes to be 
adppted, the Council will in all probability seek the necessary powers 
in the next session of Parliament. 


LIGHTING AND GENERAL. 


Worksop.—The Urban District Council have taken uj a loan of 
£1,000 for electric lighting extensions. 

Tunbridge Wells.—The Town Council are applying to the Local 
Gcvernment Board for sanction to a loan of £9,600 for electricity 
extension purposes. 

Portsmouth.— An inquiry will be held on June 27 into the applica 
tion of the Town Council for sanction to borrow £15,000 for the erec- 
tion of an electric lighting station. 

Telephone Co. of Egypt.—The register of transfers of 44 pcr cent 
debenture stock is closed until June 29, inclusive, for the prepara- 
tion of warrants for interest due July 1, 1907. 

Wednesbury.—The Town Council have decided to provide gene 
rating plant for the electricity undertaking at an outlay of £8,000 
which sum they are sceking power to borrow. 

Luton.—The Local Government Board have sanctioned the borrow- 
ing of £14,460 by the Town Couucil for additional electrical plant, 
building extensions, main and house services, and meters. 

Oriental Telephone and Electric Co.— The register of transfers 
of 4 per cent. debenture stock is closed until June 29 inclusive, fur 
the preparation of warrants for interest duc July 1, 1907. 


India Rubber, Gutta Percha, and Telegraph Works Co.— 
The India Rubber, Gutta Percha, and Telegraph Works Co. has 
declared an interim dividend of 24 per cent. on account of the year to 
Sept. 30. 

Machinery Users’ Association.—The annual general meeting 
of the association will be held to-day (Friday, June 21), at 5 p.m. 
at the Westminster Palace Hotel. Sir William Houldsworth, Bart., in 
the chair. 

Oban.—Thlie minutes of the Lighting Committee held on 5th inst. 
showed that the committee resoived to erect a small arc lamp at the 
foot of Argyll-street, to be fixed to a bracket attached to the Cule- 
donian Hotel. 

Keady (co. Armagh). —The Urban District Council is contem plating 
an electrical lighting scheme for the town, and has received plans a: d 
sketches of the proposed instal'ation from Mr. Meenan, electrical 
engineer, Dublin. 

Notice of Intended Dividend.—The London Gaz-tte announces 
that the last day for receiving proofs in the estate of G. M. Sellick, 
manufacturer of electrical accessories, 464, Romford-road, Furcst Gate, 
Essex, is June 29. 

Oldham.—The enginecr's report for the fortnight ending June 5 
shows that the number of are lamps in use is 595; incandescent, 
22,602 ; motors. ete., 320. The increase during the fortnight was: 
incandescent, 28 ; motors, 5. 

Falkirk.— Permission has been granted by Falkirk Town Council 
to the Post Ollice authorities to open up the streets of the bargh from 
the boundary at Camelon to Falkirk Post Office, for the purpose olt 
laying underground telegraph cables. 


Engineering Standards Committee.—The report (No. 12) and 
standards specitication for Portland cement has been revised, and will 
be ready for issue to-day (2lst inst). Copies of the report, price 
23. 6d., can be obtained from the publisher. 


Neath.—Tlie Council have decided, on the recommendation of the 
Electric Lighting Committee, to secure the services of Mr. Ellis as 
consulting engineer for the suggested generating station for the supply 
of electric power, Mr. Ellis's tee being 50 guineas. 

King's Lynn.—At the last meeting of the Town Council the eke- 
trical engineer reported that applications had been received from threw 
additional consumers for 95 lamps, making a total of 582 connections 
and 27,718 private lamps. It was agreed that mains be laid on the 
Chase Estate. 

Underground Telegraph Cable.—Operations are now in progress 
with the laying of the underground telegraph cable between Linlit agew 
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and Edinburgh. The cable from Edinburgh on the cast side and that 
going on to Linlithgow on the west side are being connected at a 
junction in the vicinity of Winchburgh village. 

Pontypridd.—4At а meeting of the Pontypridd District Council on 
Tuesday it was resolved to adopt the suggestions of the resident engi- 
neer (Mr. J. E. Teasdel) to grant concessions to long-hour consumers 
ef the Council's electricity on the basis that 7d. per unit be charged 
for the first hour and 1d. per unit for each succeeding hour. 


Union Electric Co.—<As will be seen from our advertisement 
columns, the small motor department of the Union Electric Co. is 
now completed and in satisfactory working order, and the company 
are able to cfler their customers and friends increased discounts on 
their direct-current motors and dynamos, which range from 24 b.h p. 
to 50 b.h. p. 

Croydon. Тһе Postmaster-General brought an action against the 
mayor and burgesses on the 18th inst. to acquire permission to erect 
25 overground telephone lines in the borough. The Council objected 
tu the erection of poles, and sought to compel the Postmaster-General 
f» install the wires underground. The judge decided in favour of the 
l'ostiaster, 

Ayr.— At tlie Council meeting the electrical engineer (Mr. Roland 
Marshall) reported as follows: “аш pleased to report that the works 
have run satisfactorily during the past month. I have pleasure in 
drawing your attention to the large number of lamps connected to our 
mains this month—viz., 1,5314 — which is almost equal to the record 
number of 1,550 connected in August, 1904.” 


Stepney.—The Council, on the recommendation of the Electrie 
Lighting Committee, have decided to carry out certain alterations in 
the wiring of the premises of one of their consumers at an estimated 
cost of £120. The Electric Lighting Committee have also recom- 
mended the Council to invest the sum of £1,500, part of the reserve 
fund of the electricity undertaking, in London County Council 22 per 
cent. stock. 

Swansea.—The financial statement of the electricity undertaking 
shows a net profit on the year's working of £686. and discloses the 
following interesting particulars: revenue, £18.583. Is. 8d. ; costs— 
wages for year, £3.228 ; coal, £2,192 ; oil, waste, cte., £1,766 ; rent, 
rates, etc., £1,082; management, 51,571; allowance for dust 
destructor, £451 ; deduct sundry credits, £545 ; interest and sinking 
fund, £8,292. 

Epsom.—The Lighting Committee have recommended to the 
Couneil that the electrical engineer be instructed to carry out an 
extension of the publie lighting mains to Woodlands-road, which 
would involve the laying of 700 yards of cable at an approximate cost 
of £105, and also to erect, in connection with the extension, eight 
lamp columns, with fittings, at an extra cost of about £44. The 
reconimendation has been adopted. 

Leeds.—The Vicar of Leeds has alluded to the appeal of the 
wardens for £1,500, required for electric lighting, an electric engine 
for blowing the organ, aud the cleaning of the whole of the interior 
of the tabric. He said £376 had been given by the tirst list of donors, 
including the vicar and wardens and several of the trustees, and 
expressed the hope that further offers would soon be received to justify 
the undertaking of the work this summer. 


Ideal Electric Lighting Sets. Messrs. R. J. Nicholson and 
Co.’s office for the Midlands is at 3, New-street, Birmingham, where 
Mr. John E. Corby will give all information respecting the Ideal 
electric lighting sets, pump combinations, aud marine motors. 
Mr. Corby, being a fully-qualified engineer, is able to deal not only 
with prices, but also with those technical details of design апа cou- 
struction which, even to-day, possess some little value to purchasers. 


Hove.—Thie inefficient lighting of the ſootlu idge at Hove railway 
station was considered on a report from the borough surveyor, who 
recommended that electricity be adopted instead of gas, and that 10 
25.c.p. electric tantalum lamps be fitted up. The cost of this would 
be £20, and the annual expenditure £26. 8s. The present annual 
expenditure was £16. 8s. The committee adopted the recommenda- 
tions, and resolved to recommend the Council to incur the increased 
expenditure. 

The Students’ Section.—The following are the names of the com- 
mittee of the Students’ Section of the Institution of Electrical 
Engineers elected to serve for the coming session: Messrs. В. A. M. 
Cooper and F. К. Unwin, Central Technical College: Messrs. C. E. 
Abell and C. Garland, Finsbury Technical College; Mr. A. H. M. 
Campion, King's College; Messrs. J. A. Maunas-Smith and C. W. 
Short, Faraday House; Messrs. Richardson and Rigby. University 
College ; Messrs. J. A. Cook, B. A. Tubini, W. B. Thompson, €. C. 
Shadwell, and G. H. Stevens, extra collegiate students, 


Sheffield Corporation BilL—The Sheffield Corporation Dill, which 
has been before a Select Conimittee of the House of Lords, yesterday 
сате before Mr. Campion, one of the examiners of standing order 
proofs at the House of Commons, for proof of further compliance with 
the standing orders of the House. The Bill seeks power fur the exten- 
sion of the municipal system of tramways, for street widening in con 
nection with the work, for further powers with respect to the water 
undertaking, markets, and sanitary arrangements of the city, and to 
&'uend certain local Acts. Proof of further compliance having been 
submitted by the parliamentary agents the Bill was allowed to proceed, 


Newbottle.— At the lust mecting of the Newbottle Parish Council 
the lighting of Phila lelplia-lane, ete., was discussed. The clerk 
reported that representatives of Newbottle and = Penshaw Parish 
Councils had met and heard Mr. Nichol's explanation, and it was 
decided to make formal application to the County of Durham Elec- 
trical Power Distribution Co. for a supply of electricity for public 
lighting. The Council, after careful consideration of the matter, 
decided to get tenders for the lighting of Philadelphia-lane from 


Herrington Burn to Newbottle, and accompanied hy Mr. Armitage 
they went over the ground to be lighted to fix the position of 
the lamps. 

Walsall—The total number of consumers supplied on May 31 last 
was 509, as compared with 467 at the same date last year. During 
the past month the total units generated at the station was 149,664, 
as compared with 134,907 for the same period last year. The total 
output from the main generators was 145,104 units, as compared with 
130,675 for the same period last year. The total units registered on 
the meters was 106,714. ag compared with 95,805 for the same period 
last year. The machinery was run for 728 hours, as ud with 
720 for the same period last year. The wages paid amounted to £150, 
as against £127 for last year. The report has been adopted by the 
Town Council. 


Woolwich.—The Electricity Committee of the Borough Council 
have recommended that an avreement be sealed with Messrs. E. P. 
Allam and Co., 11, Red Lion.street, E.C., appointing them district 
contractors to carry out installation work on behalf of the Council, 
subject to them becoming members of the Electrical Contractors’ 
Association (Incorporated). On the recommendation of the Electricity 
Committee, it was decided that, subject to the usual form being 
signed and the order placed for a 50-h.p. motor, the necessary 
d:stribution mains be laid to the premises of a consumer at a cost of 
£132. It was estimated that a minimum revenue of £160 would be 
secured from this demand, representing a very protitable day load. 


Rhymney Valley.—-A Bill to confirm certain provisional orders 
made by the Board of Trade under the Electric Lighting Acts, 1882 
and 1888, came on Tuesday before the examiners of the House of Lords 
for proof of compliance with the further standing orders, it having 
already been passed by the House of Commons. Among the provisional 
orders included in the Bill was one authorising the Rhymney Valley 
and General Electric Supply Co. to supply electricity in respect of the 
parish of Gelligaer and the urban districts of Mynyddislwyn апа Bed- 
wellty. There was no opposition at this stage, and the necessary 
formal proofs having been given, the examiners certified that the 
further orders had been duly complied with. The Bill will 
accordingly in the usual course be reported to the House for second 
readinz. 

South Shields. —The aunual report of the South Shields municipal 
electricity undertaking has been issued. It shows that the capital 
expenditure up to March, 1906 was £163,047, and the additions 
during the year were £9,804, bringing the total to £172,851. The 
gross revenue for the year was £22,700, and compared with £17,331 
in the previons year, The working expenses were £9,898, compared 
with £7,210, leaving a gross profit of £13,398 : gainst £10,120. After 
paying interest on loans and sinking fund charges there was a balance 
of £3,188, against £1,038 for 1906. Mr. Cawthra, the clectrical 
engineer, points out the absolute necd of an ample reserve fund to 
meet contingencies and the depreciation of plant. The anount at 
present in hand for the reserve is equivalent to only 3:4 per cent., aud 
he recommends that the whole of the surplus be placed to the reserve, 
making it £8,501, or 5:4 per cent. 


Sheffield.—The members of the Sheffield Chamber of Commerce 
have considered a D alteration in the tariff of the National 
Telephone Co. Under the new system the rates will be heavier, and 
the number of calls per instrument will be restricted to 4,000 a year. 
Mr. Franklin, the chairman of the Telephone Company, and other officials 
explained that present contracts will not be interfered with. but where 
a subscriber wishes to install an additional instrument he must tako 
the new system. The change was intended to benefit the small user 
and attract more subscribers to the exchange. It was admitted that 
large users would be hit, but it was said, on the other hand, that they 
had had for many years a ridiculously cheap service. Sheflield manu- 
facturers are dissatistied with the proposals, and their feelings were 
expressed in the meeting. It was suggested that opposition should be 
offered to the proposals, but a decision was adjourned so that the 
members of the chamber may have an opportuuity of considering the 
details. 

Stock Exchange.—Applications have been made to the Stock 
Exchange Committee to appoint a special settling day in Lake Copper 
Proprietary Co.'s further issue of 32,000 ordinary shares of £1 each 
fully paid, Nos. 198,001 to 250,000 ; United Motor Cab Co.'s 180,007 
preferred ordinary shares of £1 each fully paid, Nos. 1 to 180,007, 
and 60,000 deferred shares of Is. each fully paid, Nos. 1 to 60,000; 
Whim Well Copper Mines, Limited, 20,007 shares of £1 each fully 
paid, Nos. 1 to 7 and 100,008 to 120,007; and to allow British 


Aluminium Co.’s further issue of 2,000 ordinary shares of 
£5 each fully paid, Nos. 1 to 2,000, to be quoted in 
the official list. The committee have appointed June 26 


special settling day in Victoria Falls Power Co.'s further issue of 
175.000 preference shares of £1 each fully paid, Nos. 625,001 to 
800,000 ; and June 27 in Amalgamated Copper Co.'s 153,287,900dol. 
capital stock in shares of 100dol. each (ex dividend paid May 27, 
1907). 

Maidenhead.—The engineer has submitted the following report to 
the Council on the working results for the year ended Marchi 31, 1907: 
Units generated, 409,591 ; units sold — by meter to private consumers, 
255.192; to public lighting. 91.045 ; used on works and mains, 
65 401; not accounted for, 1,953; station ctliciency, 84 per cent. 
There has been an increase of 50.000 units sold to private customers, 
and 50 new services have been added during the year. These figures 
show very good progress iu the demand, and are up to the estimated 
figures. The revenue account is not so satisfactory. The income has 
increased well, the amount over last years being £900, which is equiva- 
lent to an increase of 17 per cent. [t was estimated that a profit of 
£122 would have been made, but, owing to the heavy running costs, 
the account has resulted in a loss of £121. This shows an improve- 
ment over the previous year, The estimate would have been realised 
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had it not been for accident and adverse conditions over which there 
there could be no control. ' 


Radio-Telegraphy Scheme.—4An important step in the develop- 
ment of Atlantic radio-telegraphy has just been taken by the 
Amalgamated Radio-Telegraphic Co., which owns the patent rights 
of the Poulsen system. A large farm of 111 acres has been secured on 
the Kerry seaboard at Knockroe, near Ardfert, for the purpose of 
erecting a Transatlantic signalling station. The necessary permission 
having been given by the Postmaster-General, a number of skilled 
engineers are already at work on the construction of the masts. ete., 
while buildings are being erected for the machinery. The site selected 
is 11 miles from the town of Tralee, and overlooks Tralee Bay. It is 
some few miles north of Valentia Island, where the Atlantic cable 
companies have their stations. The site of the American receiving 
station has not yet been determined upon. Newfoundland being 
practically closed to all except companies opcrating the Marconi 
system, negotiations for a site on the mainland have been entered into, 
and a decision is expected shortly. 


Bermondsey.—The electrical engineer reports that since the last 
meeting of the Electricity Committee additional consumers have been 
connected to Corporation mains equal to 1,053 8-c.p. lamps. Lamps 
connected to mains: private consumers, 77.908; public lamps, 
4,662—total, 82,570. The total demand of lamp connections is equal 
to 2,445 kw. ; Corporation plant capacity is equal to 1,475 kw. ; units 
generated for the month of May, 1907, 164,438 (units generated for 
the month of May, 1906, 135,998) ; highest load for the month of 
May, 1907, 655 kw. (highest load for the month of May, 1906, 
423 kw.); load factor for the month, 34:8 per cent. "The Electricity 
Committee have had under consideration a report from the borough 
electrical engineer as to the desirability of supplying consumers who 
use current for lighting in the daytime by the two-rate meter system, 
and recommend that consumers wlio use light in the daytime shall be 
supplied at power rate—viz., 14d. per unit from midnight to sunset ; 
lighting rate— viz., 3łd. per unit from sunset to midnight. 


Cardiff.—At the last meeting of the Lighting Committee Mr. 
Allcock (city treasurer) submitted reports on the electric lighting 
undertaking’s accounts for the vear ending March 31, 1907. The 
income was £35,576. 7s. 6d., and the expenditure, exclusive of loan 
charges, £25,930. 2s. 2d., leaving a balance of £9,646. 5s. 4d. to be 
carried to net revenue account. The loan charges amounted to 
£14,284. 13s. 2d., which resulted in a deticiency of £4,638. 7s. 10d., 
from which must be deducted the balance in hind at the end of 
March, 1906—viz., £2,211. 13s. 3d., leaving a debit £2,426. 14s. 7d. 
The amounts transferred to the sinking fund for redemption of stock, 
and sums repaid to mortgagees during the year made a total of £6,171. 
13s. 8d. The capital amount showed an over-expenditure of £28 408. 
9s. 7d. The over-expenditure on capital account since March 31, 
1903, as shown in previous balance sheets, has been as follows: 
March 31, 1903, £40,514; March 31, 1904, £66,724; March 31, 
1905, £102.036. To mect this latter sum an amount of £103,678 was 
raised iu the stock issue of October, 1905. 


Taunton.—The Electric Lighting Committee have reported that 
they have obtained tenders for wipers and waste required at 
the works and in other departments during the year, and the 
committee have accepted the tender of Messrs. Buckland and 
Sons, at 18s. 9d. per hundredweight, for waste, and the tender 
of Messrs. Croager Bros., at 42s. per hundredweight, for wipers, 
these tenders being the lowest sent in. The committee have 
presented the statement of accounts in connection with the electricity 
undertaking for the year ending March 31 Jast to the Council, the net 
profit, after payment of all charges, including interest and redemption 
of loans, also setting aside the sum of £173. 14s. ld. towards the 
cost of motors purchased for hire purposes, was £335. 10s.. making, 
with the sum of £42. 3s. 2d. brought forward from the previous year, 
a total surplus of £337. 15s. 2d. The committee have transferred the 
sum of £350 to the reserve account, and have carried forward the 
sum of £27. 13s. 2d. to the next account. Tho report has been 
adopted by the Council. 

Arbroath.—Arbroath electric lighting order came before Lord 
Onslow on the 12th. It was proposed to insert the following clause: 
* Nothing in this order shall entitle the undertakers to object to 
Messrs. Douglas Fraser and Sons continuing and laying aud main- 
taining electric cables and wires under or over the following streets : 
Wellgate, Robert-street, Cairnie-street. Orchard-street, Stobeross-lanc, 
Guthrie Port, Stobeross, und Ogilvie-place, for the purpose of the said 
company supplying the works belonging to or occupied by them, and 
abutting on the said streets, with electrical energy generated by them. 
This section shall not apply to works belonging to but not occupied 
or used by the said company.” The Board of Trade objected to the 
insertion of any such clause in the Contirmation Bill. Mr. Beveridge, 
parliamentary agent, argued in favour of the insertion of the clause, 
which was intended to secure that no objection would be taken at the 
instance of the undertakers to the firm continuing as at present to 
generate and convey electricity to and between the firm's own works. 
Lord Onslow refused to allow the insertion of the clause. The Con- 
firmation Bill was passed. 


Bedford.—The electrical engineer has been empowered by his 
Council to purchase the following requirements: 220 vards 7/4 twin 
rubber-insulated, lead-covered, service cable, £24 ; 440 yards two /, and 
опе !"/,, rubber-insulated, lead-covered, and armoured cable, £244; 
one steel stoker's barrow, £2. 5s.; and a motor and pump to be fixed at 
the works for filling water-carts, at an estimated cost of £50. The 
lighting main in High-street is to be continued therefrom to 

astle-road in order to supply Messrs. Higgins and Sons’ and Messrs. 
Wells and Co.’s Dos with eleetrie current at an estimated cost of 
£157. After July 1, 1907, it will be optional for any consumer whose 
annual consumption of electricity for lighting purposes reaches or 


such consumption either at the existing rate of 5d. per Board of Trade 
unit (net) or at the following ditlerential rate—viz., 6d. per unit (net) 
for all units consumed from sunset, each day until 8 p.m., and 4d. per 
unit (net) for all units consumed durizg any other period of the 24 
hours, subject to such consumer paying the extra rental if any) for 
the necessary two- rate meter or meters. 


Norwich. — At the last meeting of the Council the Electricity 
Conimittee reported on the working of the undertaking for the vear 
ended March 31, 1907, as under: During the past year there has been 
а very considerable increase in the output of the undertaking, and the 
мо Кіпа has given very satisfactory results. The current sold for 
lighting shows an increase of 11 per cent. on the previous 12 months, 
and the current for motive power an increase of 50 per cent.. 
1.516,873 units as compared with 877,195, the increase on the whole 
being 26 per cent. The increase in the total revenue is £2,168, or 
7 per cent. only, showing that very considerable reductions have been 
made in the price charged for current. The expenses have increased 
by £2.154, so that the balance of £16,737. 13s. 10d. carried to net 
revenue account is practically the same as last year. After charging 
interest and sinking fund in respect of the loan debt, there is a net 
profit of £4,778. 9s. 6d., which is carried to the appropriation 
account. This amount, together with £216. 17s. brought 
forward, gives a total of £4,995. 7s. 3d., out of which the com- 
mittee have placed £4,800 to depreciation, carrying forward the 
balance of £195. 7s. 3d. The depreciation fund, after writing off 
£1,000 for old metere, stands at £14,021. 5s. 5d. The committee 
consider that the increase in the number of units sold is very satis- 
factory, and justifies the reductions that have been inade from time to 
time. 

Whitehaven.— At the last meeting of the Lighting Committee the 
town clerk submitted the tenders which had been received for installing 
a surface condenser at the electricity station, and it was resolved tliat 
{һе tenders be referred to the electrical engineer for his conaideration, 
and that he report thereon to the next meeting of the committee. The 
electrical engineer reported as follows: That both plant and mains had 
run satisfactorily during the month, and six lamps on Meadow View 
һай been rewired. "That three new consumers had been added to the 
main sinee the preceding month, having a total equivalent of 38 
16-c.p. lamps; that applications had been received for immediate 
supply for one 10-h.p. and one 7-h.p. niotor, and 94 16-c.p. lamps, in 
addition to the extensions at High-street, and that in connection with 
these the service to the Grand Hotel would require relaying with 
larger eables. That No. 6 engine was in process of overhauling. and 
the armature and field coils of dynamo had been sent away to be 
rewound. The committee have resolved to allow the engineer to 
accept any offer for the Lancashire boilers of a sum not less than £100, 
and have also resolved that Messrs. Santoni and Co.'s estimate of £78 
for rewinding No. 6 armature be accepted, and that the work be 
carried out by them without delay. The borough surveyor havin 
submitted the electrical engineer’s amended estimate for the propose 
lighting of King-street with tantalum lamps, amounting to £42, it was 
resolved that the estimate of £42 be approved, and the work be put 
in hand. 

Poplar.—The Electricity Committee have presented their third 
annual report to the Council, which shows, among other matters, 
that the working balance in hand at March 31, 1906, was £1.936. 
12s. 8d., to which is now added the sum of £374. 17s. 1d., making a 
total to carry forward of £2,511. 9s. 9d. The most interesting feature 
in the accounts is the enormous development of tlie power load and ita 
bearing on the cost of production. Two years ago, out of a total 
output of 2, 351.827 units—producing an income of £20,717—835.200 
units at 14d. per unit were for power purposes, and the revenue from 
same £5,221, whilst the expenditure, representing works costs, was 
£9,023. During the past year the total output was 4,208 502 units, 
producing an income of £30,596, of which 2,425,558 units were for 
power purposes at 1°156d. per unit, and the revenue therefrom 
£11,677, whilst the expenditure for the works costs was £10,676. 
Thus an increase of 1,876,475 units, producing an increased. revenue 
of £9.879, was obtained at an increased expenditure for works costs of 
£1,653, or only 0211d. per unit, notwithstanding an advance of 
about 15 per cent. on the price of coal. From this date there was an 
increased output of 1,876,475 units, producing an increased revenue of 
£9,879, which has cost as follows: works costs, £1,653, at O°211d. 
per unit; rates and taxes, £1,507, at 0:167d. per unit; management 
charges, £515, at 0:066d. per unit; capital charges, £3,579, at 0°458d. 
per unit, showing the net surplus directly attributable to extensions, 
neccasitated by the development of power supply. to be £2,825, or 
0:361d. per unit. Two years ago the accounts showed a deficit of 
£1,542, and redemption had not commenced on part of loans, as 
against £574 surplus for past year, with loans bearing their full pro- 
portion of redemption. The net result of the policy pursued by the 
borough of Poplar in catering for the Чаш of power consumers 
during the past years has been the conversion of a deticit of £1,592 to 
a surplus of £574; the acquisition of an additional stand-by of 
1,014 kw. of generating plant; the average reduction in prre for 
power purposes of 0 544d. per unit (price charged ranging from £3 
and 0 8d. to а maximum of 12d.) ; and practical demonstration of the 
fact that existing undertakers can and are supplying energy at low 
rates with a sutlicient margin of profit, which vili be amplihed when 
the plant is loaded up to its fullest extent. 

Denny.— At a recent meeting of the Council, Councillor Lochhead 
reported that he had been in negotiation with the Surlingshire 
Property Investment Co. for acquiring a piece of ground behind 
Denny public hall as a site for transformer and switchboard house: 
that he had provisionally arranged for securing a suitable pice- of 
ground, with right of access and wayleaves for cable and overhead 
wires, at a feu duty of £2 per annum on condition that the Cour cil 
pay £3 to cover the cost of altering the site of a building presently on 


exceeds 4,800 units (equivalent to £100 at 5d. per unit), to pay for | the ground, and bear the whole expense of the title; that he had 
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repared block plan of а building comprising transformer and switch- 
rd house, also workshop and tire station, which could be erected on 
the ground; that the plan had been submitted to Mr. Donachie. who 
approves of same, and recommends acceptance of the proposed site; 
and that the plan had been sent to the power company for their 
observations, but had not yet been returned. The plan and the letters 
from Mr. Donachie were submitted and considered by the Council. 
It was unanimously agreed to feu the piece of ground referred to, on 
the terms above mentioned, and the clerk was instructed to have the 
title prepared. The plan prepared by Councillor Lochhead was 
approved of, subject to adjustinent to meet. the views of the power 
company, and it was resolved to instruct Mr. Donachie to prepare and 
submit plans and specifications of the buildings and plant to be 
installed therein. It was resolved to erect overhead lines in Stirling- 
street, from the Cross to the bridge over the River Carron, and in 
Glasgow-road, from the Cross to the burgh boundary, and to instruct 
Mr. Donachie to prepare and submit to the Council such specitication 
and description of the proposed lines as may be required for the 
purpose of obtaining offers for carrying through the work. 

Croydon.—The Borough Council have just had before them the 
past year’s accounts of tho electricity department, showing a protit of 
98.927. 12s. Id. after payment of interest and sinking fund. In his 
report on the tenth year of the working of the undertaking the borough 
electrical engineer (Mr. А. C. Cramb) shows that there was an increase 
of £19,125 in capital expenditure. The total receipts were £58,786, 
an increase over the previous year of £6,340. The consumers have 
increased by 293, and the units generated from 5, 170.572 to 6,027,338. 
Yet the total expense on generation decreased by £244. The reserve 
fund stood at £17,196. 13s. Id., whicli is about 5 per cent. of the 
eapital, but the engineer strongly recommended that it should be 
built up to 10 per cent. Nearly 200 miles of electricity niains have 
now been laid in the borough. It is estin;ated that during the ensuing 
year the capital expenditure will be less than during several preceding 
years. The profit mentioned above is certified by the auditors, Messrs. 
Cash, Stone, and Co., who also reported that after bringing in balances 
from the previous year and transferring £3,000 to the reserve there 
remained a final balance of £10,248. 8s. 9d. This the Borough 
Council has sanctioned being appropriated as follows: placed to 
reserve and renewals fund, £5,000 ; for improvement of street-lighting 
and distribution. improvement, £3,000; balance carried forward, 
52,248. 8з. 9d. Aldermen D. B. Miller, chairman of the Lighting 
and Electricity Conimittee, declared that everything at the works was 
in a most satisfactory condition, and eulogised the care and energy 
which the electrical engineer had thrown into his work. When their 
charges were compared with other towns, it must be remembered that 
in Croydon they had three times as much to pay for coal as some other 
boroughs. 

Twickenham. —At the Council meeting the clerk reported upon the 
progress of the London County Council Electric Supply Bill, under 
which there was a proposal to buy the Twickenham and Teddington 
Electric Lighting Co. The Twickenham Council asked that they 
should be struck out as being out of the area of supply. On Weduesday 
the promoters said they would strike out the clauses Twickenham 
objected to, but submitted a new one to the effect that the London 
County Council might, by agreement, purchase the uudertakiug. But 
the agreement was to be between the London County Council and the 
company, without the District Council's consent or knowledge. If the 
London County Council and the company came to terms, the company, 
to perfect its title, would have to show that there were agreements 
between them and the District Council, which had the option of pur- 
chase at intervals of seven years. He was advised that if the new 
clause was accepted in its present form, it would have the etlect of 
postponing the Councils option of purchase until 42 years. He 
thought it was inadvisable for the Council to consent to the clause. 
Mr. Palmer said the motion the Lighting Committee recommended 
was, That this Council repeat its request to be struck out of the 
provisions and operations of the Bill." Inthe event of the foregoing 
not being accepted, then the endeavour be made to amend Clause 49 
зо as to provide that any agreement proposed to be entered into 
between the London County Council and Twickenham and Teddington 
Lighting Co. shall be subject to the consent of the Twickenham 
Council, and any agreement shall not be contrary to, or over-ride, or be 
antagonistic to the rights and privileges in the existing agreement 
between the Twickenham Council and the company. In answer to 
Mr. Phelps, the clerk said Teddington was acting similarly, and, if 
they could, they and Twickenham would combine and share the 
expense, but if not, Twickenham would have to go on. It would 
mean 25 guineas for the first day and 15 guineas and house fees for 
each day after. Mr. Batten, whilst regretting that it should be neces- 
sary, supported the suggested action. Mr. Owen hoped the promoters 
would agree to meet Twickenham's desires in the matter. Replying 
to Mr. Lawton, the chairman said the matter was urgent, as the 
clauses might come up next day, and the Twickenham Council had 
decided all along to retain the option of purehase in its own hands. 
The recommendation was agreed to. 


PROVISIONAL PATENTS, 1907. 


JuNE 10. 

13308. Improvements in electric sparking plugs for internal- 
combustion engines and means for operating same. 
Samuel Griffin, Kingston Ironworks, Bath. 

13417. Imprevod method of preventing the corrosion and 
decomposition of metals immersed in or in contact with 
water or other liquids due to electrochemical action. 
Peregrine Elliott Gloucester Cumberlaud, 55, Chaneery-lane, 
London, (Complete specification.) 
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13385. Means for teaching the direction of ourrents in 
electrical machinery and the method of operating 
such machinery. Sidney Douglas Cox, 23, Southampton- 
buildings, London. 

13432. Improvements in fusible electric cut-outs. 
Schattner, 83, Cannon-street, London. 

13437. Electrical device for saving the services of a door 
attendant. Frank Henry Whysall and Frederick Jackson, 
Rossiter House, Greasborough, Rotherham, 

JUNE 1l. 

13449. Improvements in or relating to magnetic circuits for 
static alternating-current transformers and like 
induction devices. Arthur Gower and Frederick Hamer, 
9, Howard-road, Cricklewood, London. 

13496. Improvements in incandescent electric lamps with 
metallic filaments. Gustav Byng, 71, Queen Victoria- 
strect, London. 

JUNE 12. 


13534. Measuring, rectifying, and controlling apparatus for 
X-ray work. Arthur Friedrich, 47, Agate-road, Hammer 
smith, London. 

13543, Improvements in apparatus for measuring charges for 
electrical energy. John Somerville Hishficld, 16, Strat. 
ford-place, London. 

13563. Method of and apparatus for fault location on 
electrical conductors. Harold George Cruikshank Fair- 
weather, 65, Chancery-lane, London. (Herbert M. Friendly, 
United States.) (Complete specification. ) 

13575. Adjunots and appliances for gas or electric pendants 
and pipes. Samuel Quincey and Charles Harrison, 136, 
Kentish Town-road, London. 

13577. Improved high-tension cable. 
Ernest Alexander Claremont, 
London. (Complete specification.) 

13582. Improvements in  eleotrical resistances. Walter 
Frederick Jones, Westinghouse Building, Norfolk-street, 
Strand, London. 

13596. Improvements in or relating to wireless telegraphy. 
Gerhard Jahr, 46, Lincoln’s-inn-fields, London. 

13617. Improvements in apparatus for quick telegraphy. 
John Abraham Grells, 18, Southampton-buildings, London. 

13618. Improvement relating to electrodes for searchlights. 
tebruder Siemens und Co., Birkbeck Bank-chan.hers, 
Chancery-lane, London. (Date applied for under Patents 
Act, 1901, July 13, 1906, being date of application in 
Germany.) (Complete specification.) 

JUNE 13, 

13636. Improvements in quick make and break electric 
apparatus for induction coils. Thomson - Bennett, 
Limited, and Joseph Howard Chambers, Arden Works, 
Heneage-street, Birmingham. 

13674. Electrolytic ship-bottom protector. John Henry Schone- 
berger and George Washington Frazier, 7, Staple-inn, 
London. (Complete specification.) 

13712. Improvements in and relating to dynamo-eleotric 
machinery. Hon. Charles Algernon Parsons and 
Alexander Heury Law, 18, Southampton buildings, 
London. 

13723. Improvements in apparatus for producing high- 
frequency electric oscillations. Guglielmo Marconi and 
Marconi’s Wireless Telegraph Company, Limited, 24, 
Southampton-buildings, London. 

13734. Improvements relating to the electrical transmission 
of power. Henry Alexander Mavor and Mavor and 
Coulson, Limited, 46, Liucoln's-inn-fields, London. 

13739. Imprevements in electric resistances and the like. 
The British  Thon:son - Houston Company, Limited, 
83, Cannon-street, London. (General Electric Company, 
United States.) 

13740. Improvements in and relating to metal - working 
machines. The British Thomson - Houston Company, 
Limited, 85, Cannon-strect, London. 
Company, United States.) 

JUNE 14. 

13700. Improvod method of automatic point control for 
electric tramways or the like. Matthew Rathborne, 
Henry Fielding, and Archibald P. Latham, 208, Man. 
chester-road, Denton, Lancs. 

13761. Novel or improved means for use in automatically 
regulating the voltage in connection with a dynamo- 
electric machine or machines. The Electric Construc- 
tion Company, Limited, William Buchanan, and John 
McMillian, Royal London-buildings, Wolverhampton. 

13786. Improvements in means for use in controlling electric 
light circuits on railway vehicles and other electric 
circuits, Frederic Arthur Hewson, 75, Chancery-lane, 
London. 

13821. Improvements in coin-controllod telephones. Robert 
Bruno Jentzsch, 7, Southampton-buildings, London. 

13837. Improvements in and relating to signalling apparatus. 
Allgemeine Elektricitats-Ges., 85, Cannon-street London. 
(Date applied for under Patents Act, 1901, June 16, 
1907, being date of application in Germany.) (Complete 
specification.) 


Ernest 


Albert Edgar Tanner aud 
4, Bloomsbury - square, 


(General Electric 


886 


THE ELECTRICAL ENGINEER, JUNE 21, 1907 


13838. Improvements in and relating to protecting devices 
for alternating electric current distribution systems. 
The British Thomson - Houston Company, Limited, 
and Jonathan Edwards Woodbridge, 83, Cannon- street, 
London. 

JUNE 15. 

13840. Improvements in or relating to electro-mechanical 
automatic switches. Matthew Gcorge Waggott, Michael 
Rósenburg, Albert Lyne, Stephen Davies, Edward 
Swindells, Fred Moss, and Harry Jackson, W oodmanster ne, 
Ashfield- road, King's "Heath, Birmingham. 


13862. Improvements in dynamo-electrio machines. Bruce 
Peebles and Co., Limited, and Jens Lassen la Cour, 34, 
Castle-street, Liverpool. 

13875. Improvements in and relating to electric trans- 
formers. The British Thomson - Houston Company, 
Limited, 83, Cannon-street, London. (General Electric 
Company, United States. ) 

13882. Improvements in incandescent electric lamps. Tom Wise- 
man Lowden and the Westinghouse Metal-Filament Lamp 
Company, Limited, Westinghouse Building, Norfolk-strect, 
Strand, London. 

13891. Apparatus for treating liquids electrolytically. Alfred 
Ord Tate, 7, Southampton-buildings, London. (Complete 
specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on July 4.) 
1906. 


5570. Electric transmission of power for vehicles and other 
purposes. Parker. 

13285. Control of alternating-current motors of the induction 
type. British Thomson - Houston Company. (General 
Electric Company.) 

13414. Dynamo - eleotrio power transmission mechanism. 
British Thomson-Houston Company and Hopps. 


13427. Dynamo-electric machines. Lincoln. (Date applied for 
under International Convention, June 27, 1905.) 
13567. Apparatus for controlling electric motors. Siemens 


Bros. and Co. and Turner. 

13594. Electric signalling or telegraph apparatus for use on 
vehicles. North. 

13596. Incandescemt electric lamps. British Thomson-Houston 
Company. (General Electric Company.) 

13673. a fa for starting and regulating electric motors. 

ricker. 

13782. Eleotric motor-generators. Leitner. 

137824. Electric motor-generators. Leitner. (Date applied for 
under Rule 5, Patents Rules, 1905, June 15, 1906.) 

137821. Electric motor-generators. Leitner. (Date applied for 
under Rule 5, Patents Rules, 1905, June 15, 1906.) 

13785. Apparatus for the electrical production of heat for 
cooking and other purposes. Berry. 

13956. Metallic flament for electric glow lampe and method 
of treating same. Justice. (Deutsche Gasgluhlicht 
Akt.-Ges., Auerges.) 

13968. Temporarily-acting make and break devices for electric 
contact apparatus. Wengelin. 

14006. Electric switches. Tucker. 

14058. Switching devicos for electric circuits. 

14060. Hertzlan wave telegraphy. Muirhead. 

14090. Harmonic signalling for party-line telephone systoms. 
Wheatley. (Firm of C. Lorenz.) 

14511. Controllers suitable for eleotromotors. 
Reyrolle. 

14608. Electric arc lampe. Brockie. 

14789. Current supply systems for telephone and the like 
circuits. British Thomson-Houston Company. (General 
Electric Company.) 

15135. Inductor alternators and like dynamo - electric 
machines. British Thonison-Houston Company. (General 
Electric Company.) 

15316. Solenoid or pneumatically-operated electric switches. 


Kallmann. 


Schuil and 


British Thomson-Houston Company. (General Electric 
Company. ) 

16425. Apparatus for laying electric conductors and the like. 
Marks. (Bostrom.) 


17293. Automatic eleotric fire-alarm. Moule and Hasell. 

18435. Processes for producing eleotric discharges. Pauling. 
(Rights under Patents, etc., Act, 1901, not granted.) 

19120. Electric motors. British Thomson-Houston Company. 
(General Electric Company.) 

19805. Receivers for wireless telegraphy. Artom. 

20050. Regulation of the voltage of alternating electric 
current distribution systems. Allgemeine Elektricitats- 
Ges. (Date applied for under International Convention, 
Sept. 9, 1905.) 

20733. Conversation counters in telephone installations. 
Siemens Bros. and Co. (Siemens und Halske Akt.-Ges.) 

21164. Electric signalling apparatus. Felten und Guilleuume— 
Lahmeyerwerke Akt.-Ges. (Date applied for under Inter- 
national Convention, Sept. 22, 1905.) 


24532. Electric switches for railway signalling and like 
purposes. Bevan. 

27269. Electric motors. Lamme. Ero applied for under Inter- 
national Convention, Dec. 4, 1905.) 

1907. 

1949. Alternating - current commutator motors. Siemens- 
Schuckertwerke Ges. (Date applied for under International 
Convention, Jan. 20, 1906.) 

1045. Apparatus for electrically indicating music notes upon 
the keyboard of a pianoforte or other similar 
instrument. Hakoumoff. 

1062. Alternating-ourrent commutating electric machines. 
Allgemeine Elektricitats-Ges. (Date applied for under 
International Convention, Jan. 23, 1906.) 

3880. Systems of electrical distribution. Hewitt. (Date 
applied for under International Convention, March 14, 
1906. ) 

5161. Methods and means of producing oscillatory currents 
from continuous currents of electricity. Manders. 

6523. Alloys for the inactive carriers or for other metallic 
parts of accumulators with invariable electrolyte’ 
and accumulators constructed with such carriers or 
metallic parts. Nya Ackumulator Aktiebolaget Jungner. 
(Date applied for under International Convention, 
March 30, 1906.) 


COMPANIES’ STOCK AND SHARE LIST. 


Amount 


Name рч, Last price 
Commereial and Industrial. £ £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 4-8 
ТАБ 000 уз ыыы ы кышын 1. ài 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 .. і 
British Aluminium Co, Ое. іоагу, 2,001-40,000............ 5 жи х4 
7 per cent. Cum. Pref., 1-40,000.................. 5 . — 8499 xd 
—  — "A ” 6 per cent. Cum. Pref., 1-20,000............ 5 . 55i 
—— —— per cent. Funding был ы. 1-20.000 . . 9 . 3 44 xd 
——— 5 per cent. let Mort Deb. Stock, Red. .......... 100 .. 100-1035 
——— 54 per cent Loch Leven Deb (Bos). Red ,1-5,000 100 .. 8-101 
British Insulated and Helsby Cables Ord., 1:100,000...... 6 .. 64-68 
——— 6 per cent. 1-100,000 % ù .. 53-64 
——— 44 per cent. Mortgage ое „ 100 — 12.5 
British Thomson -Houston 44 per cent. 1st Mort. Deb. 
eo j 7" Meme oan bod oe se ( 10 . 997 
snc estinghouse Elec. and Manuf. 6 per cent. Pref., = 
* o ! PRAe „46 oe A 

— per cent. Mortgage Debenture Stock .......... 100 .. 63 
Brush Electrical Engineering, Ordinary; Nos. 1-105,731 .. 2 .. 42 

Non. Cum., 6 per cent. Prein... 2 111 

44 per cent. lst Debenture Stock 100 88-91 

Tee per r cent. 2nd Debenture Pock.. (S pens „„ 100 — 75-78 
Callende ble, Debentures.. 3 ˙ ТР 0 = 109 0 

G per cent. r 8 6 EM 
Consolidated | Teer Co., Ordinary, 1-110, 0 0 .......... 1 .. 516-71 

Crompton and (o oot 5 ..1 1712 mn 

5 per cent, Debentures..................- eere ee 100 „ . 
Dick, Kerr, P and Co., Ordinary, 1 250,000 .................. 1 ..15/16-19/16 

6 per cent. "Cum. Pref., 1-305,000 ................ l .. 1-14 

44 cent. Debenture Stock, Bed. .............. 100 .. 102-105 
Bdison and Swan United, A” Shares, 1-99, 2611 © Әл» 1-4 

— * A" Shares, 01-017,130 ........ 8 — 24-23 

5 per cent. Debenturee eee R 100 . 8:8 

4 per cent. Deb. Stock, Rede.. ͥ 100 .. 8587 
Electric Construction, Nos. 1 to 112,100 „ 8 . 4 

7 per cent. 8 EPC AAA 4. 10»? 

4 per cent. Perp. 1st Mort Deb. ................ 10 . 7983 
Electrolytic Alkali Oo., Ordinary, 1-202,218................ l * 1-4 
Ferranti Limited, 5 per cor ООО), lst Mor Deb. Stock, Red. luu .. — 
General ett Company (1900) P por es cent. Cum. . 10 — 1 83 

NE cent. lst Mort. Deb. Stock kn 100 — D 
W. T. He y's Telegraph Works, ог шагу UE б — 1412 
44 Eds cent. Ргеѓөгепсе.......................... б „ n 
per cent. Debentures ........................ 100 .. 1051 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 — 15 16 

4 per cent. Debentures ee eee 100 . 37.9? 
National Electric Construction Co., 1-170,000 ............ 1 .. 27/32-31/32 
Parker, Thoe., Limited, Ordinary .......................- lu . 10-194 
Poebles (Bruce) and Co., 6 per cent. Cum. Ргеѓ., 20.01-50 000 5 5144 
Telegraph Construction and Maintenance l6 - N 

5 per cent. Bond 100 . 101-174 
White, J. G., and Co., 6 per cent. Cum. Pref., 1-15,000 .... 10 .. 9410 

Electric Lighting and Supply.— 
Ade lalde Electric Supply Cx, 6 p c. Cum. Pref., 1-10,000 . — 451 
Bournen:outb aud Poole, Urdinary ...................... 10 ш 10 71 

44 per cent. Cum. Pref. .501-15,030 ............ 10 — 104 

6 per cent. Cum. Second P Pref., 15,001-22,500 10 . oL 

44 per cent. Debenture Stock, F — NINUN 
Bromley (kent) Electric Light and Power Co. .......... = Ё: 

44 per cent. lst De деше oe BN e. 100 ~ £8100 
Brompton and Kensington, Ordinary . СОРТА = 72 82 
7 per cent. Preference ................. . 8 — 74°) 
Calcutta A 0 STRA Corp., Ordinary, Nos. 1-60,000 . A N 71 St 
— Ов. 6 „„ „ зоос оо „%% %% % %%% „6 „ „ «a 0 
Cambridge Electric Supply Company, £10 Ord. . es» 8 — 14-1? 
Canadian General Electric Co., Common Shares .......... P 00 .. 129-1 
Central Electric Supply, 4 per cent. Guar. Deb. Stock . DM - 99-102 
она он, West End, апа City agde Supply, Ord. А 
44 per cent. Cum. Pref., 080,000 . = 441 
— 4 per Undertaking,” 4 Stock, A p бф 6 100 = эі ү x 
“City Unde ng," c. Cum. РА 24 
dit 08089 40,00 -80,000.......... 5 „ 33-4 
Chelsea Electricity Sup VVT = 31 44 

44 per cent. Debentures ........................ 100 . 103: 

Chicago Edison Co, leat Mt. 5p.c. 30-yr. Gid. Вав , Red., 
II)) дор ыы b te edes crake on een combed "61000 98.101 
City of London, Urdiuary..........cccecccccccccccssccece 10 . 9- 0 
6 per cent. Cumulative Pre V 10 114024 
—— 5 per cent. Debenture Stock .................... 100 . 125-126 
—— — 44 per cent. 2nd Deb. Stk. Pror. Certs. (all pd.) . 100 97-1 


City of Weillugton Electric Ligat! and Power Co, 5 per 


cent. Registered lst Debe, , 1-1,652 50 


THE ELECTRÍCAL ENGIN NGINEER, JUNE 21, 1907. 


Name. 


Cordoba Light and Power Co., lat Mt. ВИ, Sper cent. Bds., 
Red 100 


Ы ^ МММ ...,.,«„»»» е вав өз «а э э е ө е ө э ө э ө э е о з т э „ „ о ө а = ө ө 


County of Durhem Riectrical Power Distribution Co., 


Ordinary, 10,001-*0.000. .............................. 5 

5 per cent. Preference, 1-50,000 .................. 5 

County of Loudon Electric supply, Ordinary ............ 10 
——— 6 per cent. Cum. Prei. 10 


44 per cent. Debentures Prov. Certa. All pd. Rd. 100 
44 per cent. 8nd Debentures Prov. Certs . . 100 
Edmundeon's Electricity Corporation, Ordinary, 1- 50.000.. 5 
6 per cent. Cum. Pref. .......... 
44 ver cant First Mort Deb 
Electrical Development Co. of Ontario, 5 per cent Ist 
Mort. 39-year Gold Bonds, '0,751.15,75 : 
Electric Lt à Traction Co of Aust.. 6pc Cm Pf 130000 6 
5 per cent Debenture Stock Hed 100 
Electric Supply Co. of Victoria, 5 per Sent let Mt. Deb. 100 


6 оо оо 


+ + + эж э э ө ө |] ө + а е 


ВОСК, Red ыы ыгыз ооу жк ушы DR 
Folkesvoue Electric Supply, Ord. Nos. 1-10,000 . ПРО) 
——— 44 per cent. First Deb. Stock, N Ар 100 
Hove Electric Lighting, Ord.. 1-13, VVV 5 
In lan Electric Supply and Traction Co, 6 per cent. Con- 
etruction Deb. Stock, Red. .. 100 
Isle of Wight Elec. Lt. and Pwr. ,44 p.c. Pb. Stk. Red. 100 
BE x 180000 Power and Lighting, 6 per cent. Cum. 
Kensington & Kui Igh bridge Elec. Lt., Ord., 1-21,000 . 5 
Kensington and Kuightsbridge and Notting НЇП, 4 рег 
cent. Debenture Stock Rea oll .. 100 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 
London Electric, Ordinary ............................ æ. о 
б per cent, Pre. Rr e 5 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 
Madras Electric Supply Corporation, 5 per cent. Construc- 
Поп Deb. Stock, Red. (Prov. Certs.), all pald ........ — 
Metropolitan Ordinary, 100,001-300,000 .. ............... 5 
44 per cent. First Mortgage Debenture Stock.... 100 
44 per cent. Cum. Pref. ........................ b 
per cent. Moraes. Debenture, Red........... 100 


Mexican егис Light Co., 5 per cent. lat Mort, Gold Bds., 
1855, C 1-1,000 (5.00), р1.* ‚000 (3500). M 1-4,400 (31, 000) — 
Mexican Light and Power Co., Capital Stock.............. $100 
9 per cent Ist Mort. Gold Bouda, Eed., 1-4,000 
(99500), 4,001-14,000 (81,000) ............................ 
Midland Electric Power Dis., 44 p.c. lst Mort. Deb. . 


Newcastle-upon-Tyne Electric Supply, Ordinary, 1-57, 009 ` 
da., 57,0›0-75,000 .................... ......... 
do., 75, ‘COL: 87, 500 (тед at £2 prem., 168. paid) 2 
5 per cent, Pref., VV 5 


——— do., 75,C01-87, 500 (issued at 10a. prem, 4s. paid) 2 
Notting Hill Electric Lighting 2 ͤ ⁵ „„ 100 
4 per cent. First Mort. Debs. Nos. 1-500 (Reg.) 
Oxford Electric, Ordinary, 1-96 and 40-14, 310 
4 per cent. Debenture Stock .................... 100 
River Plate Electricity Co., Ord., 1-119,687 & 120,591-120,507 1 
——— 6 per cent. Non -Cum. Pret., l- 100, 000 
4 per cent. Debenture stock, Red................. 
Rosario Klectric Co., 6 per cent Cum Pref., 1-20,000 
— — 6 per cent. Cum. 2ud Pref., 1-15 000 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Mortgage Debenturess 1 
Shawinigan Water and Power Co., 5 p c. Cons. 1st Mt. Bds. 
Smithfield Markets Electric Su ply, Ord. 1-12,000 ...... 
4 per cent. Debenture Stock ...... РУТЕР 
South London, Ordinary 
South Metropolitan Electric ae and Power, Ord. ...... 1 
7 per cent. Cum. Ргей, .......................... 1 
44 per cent. 1st мот. Deb. cone cero doveva ..... 100 
St. James's Tid Pall Mal 1, Ordinary, 101-20,080 .......... 5 
ier шкы DA 6 6 „„ „% „ 2 O E O O “„ „ 5 
——— 34 per cent. рер eg 100 
Urban ке Suppl ly Со Ordinary, 8 8. 50.00 
——— 5 per cent. ulative Preference, 50,001-80,000 6 
Westminster, Ordinary ...................... — E e 
——— 44 per cent. Pret., ; 110, 101-158, 251 8 


оез ое» о зе ьо э © 


Electric Tramways.— 
Anilo Argentine, 94 per cent. Cum. Pref., 1-260,007....— 5 


J 8 8 
8 6 per cent. Debenture Stock, к» ES . 100 
Auckland Elec. Trams., 5 p.c. let Mor. Deb. Stk., Red. 100 
Barcelona Tramways, Ог 1. 0% 00 0 ; соса . 10 
5 рег cent, Cum, Pret. Shares, 1-10,000 . vive 10 
5 per cent. Deb., Red., 1-600 .................... 100 
44 per cent. Red. Deb. Stock ... ................ 100 
Bath Elec. Tramways, Ld., Pref. Ord. Shs., 75,001-150,606.. 1 
5 per cent, Cum. Pret. Shares, 1- 59, 394 uuu... 1 
Birmingham and Midland Trams., 44 p c. 1st Db. Stk., Red. 100 
Blackpool and Fleetwood Tramroad _.................... 1 
Bombay Elec. Supply & Trams. Co.,6per cent. Cum. Pref. 8 
44 per cent. Deb. Stock, R JC e 100 
Brisbane Tramway Invest., Ord. 1-75,000 . e СӨ 
9 per cent, Cum. Pret., Nos. 1- 75, 000 ооуу. 5 
44 per cent. Deb. Stk., ' Red., Prov. Certs. all pd.. 100 
British Columbia Electric Railway Co., Ord. Def. ........ 100 
ma F ff.. 8 100 
—— 5 per cent. Cum. Perpetual Pref. Stock.......... 100 
——— 44 per cent. lat Mt. Debs., Nos. 1-6,250, of £40each 40 
——— 44 per cent. Vancouver Power Deb ior 
British Electric Traction, Ord. 100 Dod 000 & 60,001-90,000 .. 10 
———- per cent. Cm. Pe 30 o US 10 
5 pet cent. Pe nan Шор Stock ......... 100 
44 per cent. 2nd Deb. Stocck kk eere 100 
Buenos Ayree and Belgrano Trams FVV — 6 
“А” 6 per cent. Cm. Pf., 1-40, O00 e . 6 
'" B" 6 per cent. Cm. Pl., 1:27,50... NE О 
§ per cent, Deb, Stock, Red. ...... — . 100 
Prov. Cert., all palllll ldi 100 
Buenos Ayres Electric Trams., 5 GP c. Deb. Stk., Red. .... 100 


Buenos Ayres Gd. Nat. Trams. Co 

Bonds, Red., 1-1,500 
6 per cent. Deb. Bonds, Ked., 1-2,275 1 
Buenos Ayres Lacroze Trams. Co., stg. 5 per cent. let Mort. i 


, 94 per cent. Pref. Deb. 
100 


# + % а э о в ө з э з ө ъ « 5 ө ө ө е ө ө Ө э э ө ө ө ө 


Deb. Stock, K.... 00 

Calcutta Tramways, 1-105,000 ............................ 5 

Wr y ан о, 5 

44 per cent. lat Deb. Stock, Кед. ................ 2008 

Cape Electric Tramways, Nos. 1-480, S ааа 1 

City of Birmingham Tramways, 5 per cent. Cum. Pref. .. 5 

——— 4 per cent. lst Mortgage Deb., 1-3000 (1917) ..... " 100 

City of Buenos Ayres Trams. Co. (1904), 1-248, 00 0 ·ꝗfm᷑—: . 5 

4 per cent. Deb. Stock, Red. F 100 
Colombo Klectric Tramways and Lighting, 5 per cent, lat 


Mortgage Debenture Stock, Ked, 


Amount 
paid. 


tte. 


Sd 1 


tt 1111111: 


III tet: 


Last price 


79-81 p.c. 
21 21 


84-94 


914-07) 
6.7 
105 (9 


Amount 


887 


Name. paid. — 
Cork Electric Tramway and Lighting Co., Ordinary ...... 10 — 11°] 
6 per cent. Cum. Pret. *--e6(25066€600640997062909250850€06€8a4»52€90€9 eee 0 Ll 18 lo 
— — 4 рег cent. Debentures оооооовсововсоев оо оо оеге eevee en 99-1 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 . 10. 15.41; 
— 6 per cent. Pref., Nos. within 1- 60,0С0........... ‚ 10 . 1514 
3, per cent. Mort. Debe., 1-5.000 Көй. ............ 100 — 94-96 
Hastings and Dist Elec. Tram. Co, 44 p.c. Deb Stk., Red. 100 98-101 
Havana Electric Railway Consolidated Mort. 5 per cent. 
50-year Coupon Bonds of 1952, 1-6,957................ $1,C00 85.90 
Imperial Tramways, Ordinary ............. . оа MI] ., 18-19 
6 per cent. Cum. Pref. ............... — . all .. 14-14 
4, per cent. Deb. Зіос .......................... 100 . 10-11 
Isle of Thanet Electric Tramways and Lighting, 5 per с. 

Cum. Pref. Nos. 50,001-60,000 ....................... „Ө ш 1-1 
—C 4 per cent. lst Mt Db. Stock. Red. .10 . 68.7 
Kalgoorlie Electric Tramwaye, 1-25),000.................. 1 .. 8/2/32 

5 per cent. "A" Deb. G0 cckk kg/ q e 100 .. 89-935 xd 
6 percent B" Den. Stock k 100 .. 78-82 xd 
Kidderminster aud Jistrict Lighting and Traction. Pref... 6 ~ 
Lancashire Up't«d Tramways Limited, 5 per cent. Prior 
Lien Deb. Scock, Bed... ee eseeeecn ee ee oene ee 100 ep 95.98 
£296 500 208 Mort. Deb Stock пооооооооео о о еоооо — as — 
£835. 550 Deferred Deb. Stock (all fully paid) ..... = = 
Lisbon Electric Tramways Limited, Ord. Nos 1-591,188., 1... 1-1 
—— 6 per cent. Cum. *ref., Nos. 1-425,553 ....... eee 1 .11/16.1 M16 
5 per cent. Mort. Deb, 1-5,00) Red. ............ 100 . 98-10 
London United (1901), 5 per cent. Cum. Pref......... 10 7% 82 
4 per cent. 1st Mt. Db. Stock, Red. ........... «s.» 100 .. £4 Е8 
Madras Elec. Trama. (1904), 5 per cent, Deb. Stk., Rd. 10⁰ 98-101 
Manila Elec. R R. and Lghtg. Corp, 5 о с. 1st Lien and Cull. 
Tr. Sinkg. Fund Gold Bonds of 1953, Red.. 1-4 635 .... $',00) .. 93-95 
Марх Elec. Katlway Co., 54 p.c. Cum. Pret, 301-21, 615 and 
1456:25:000 sed ͤ0vͤ tr DP О 44-54 
4) per cent. let Mort Deb. Stock, Red. .......... 100 .. 97-100 
Metropolitan Elec. Trams., Defd., 1,000, 0011 n 006... 1 . 33252 
6 per cent. Cum. Pref., 500.001. 1,000,000. 1o 177 2 20123132 
44 per cent. Deb. Stock, RA. oue у е: = 96-59 
Mexico Trams. Co., Gen. Cons. 1st Mort. 50-year 5 per cent. 
Gold Be..., алои наре) М — 84-86 p.c. 
Milwaukee Electric Rai] and Light, 5 per cent. 50-yr Cons. 

Mort. Bonds, 1926, 1-5,500 and 7,001-8,000............ 1.000 — 105105 
Montreal Street RaiL, 44 per cent. Sterling Deb., 601- 2,000 

(1 *»906069060(0926096009020200006096060009800929258092009729 100 eus 102.104 
Vk or pit ‚ 6 per cent, Cum. Prel., 1-10,000 and А ii 
Oldbam, Ashton, and Hyde Tramway, Ordinary LE E E E E EEEE] 10 ee 12 

—— 5 per cent. Cum. Fret — Áo 10 . 89 
Perth Elec. Tramways (W. a. 3 per cent. 1 Mrt. Deb. Sk... 100 — 102-106 
Potteries Elec rie Traction, 1-24 5,000 6 66 %% „%% ев 1 es 8-8 

5 per cent. Cum. Pref., 300 1-545, 0000. 1 a 4-1 
44 per cent. Debenture Stock .................... 0 95 98 
Provincia] framways Co., Ordinary. 1- 24, S 10 .. t-54 
— 6 per cent Cum. Pref., 1- СО 000. o Lees tuners 10 104-114 
000 Elec. Tramway and Supply Co., 6c. Cum. Pref., А PE 
МОКЫТ E а i Re 53 

44 per cent. 1st Mort. Deb. Stock, Red. .......... 10 100 

Sao Paulo Iramway L'ght, and Power F 8100 123-1 8 

—— — $ per cent. lst Mort. Deb., Red. 1929, 1-11,000 .... 3520 92-91 p.c 
South Metropolitan Electric Tramways and Lighting Co, 

6 per cent. Com. Pref., 19,571.169,570, Prov. Certa. 1 29 32-1 1/32 

— $ per cent. Deb. Stock, Red. 1990 ................ 00 -85 
Sunderland District Electric Tramways, 9 p.c. lst Mort. 

Debs, hh оа ааа ое 86-90 
Yorkshire (West Riding) Elec. Ti am. Co., Ord., 70,001-110,X0 5 14-1 

6 per cent. Cum. Pref., 1-46, Do a AA 5 354-54 
44 per cent. let Deb. Stock, Bed ‚ͤ;ð ссе 10) 9.-93 
Electrie Railways.— 
. 2 „ „%% 0000 = eeeeoeene2e 0282020458 28 оо ьо Qe» 100 - 92-94 
— deferred . 100 _.. 53-56 
-—- 4 p. с Deb. Stock (Prov. Script ‘Certs , “fully pald) | 10) 103-106 
City and South L-ndon, Cousolidated Ordinar ary «556,89 seese 100 .. 44.4 

——— 4 per cent. Debenture Stock 6 6 % % „% „%% „% во оооо со оо 100 102-105 

——— per cent. Pref. Stock 1. КОРКУТ . . . 100 — 117-181 

— : 99 ГІ] $9 '95 % %% %% o „„ eece 100 ae 115-118 

— — '01 (EEE „ 0 6 „ % %% овое „ eee 100 -— 109-112 
Liverpool Overhead, 5 per cent. Prei . 10 — 10-104 

—— Ordinary, 1-50, fe Rr hue ee sins agile 10 . d 

——— 4 per cent. Mortgage Debentures, Red.,1-1,700 .. — .. . 
Underground Electric Railways of London, 5 per cent. 

Profit-Sharing Secured Notes €606060924209 069 0 9 5 O 88088 O 6 68 ов — LII 67-70 

Telegraphs and Telephones.— 
Amazon Telegraph Co., 1-25,020 .......................... 10 3-34 
5 per cent. Debe., Eed., within 1-1 OOF TUS 100 88-91 
American Telephone and Telegraph Callat. Trust 4 per 

cent. Bouds, 1-28,000 and 53,091-78,CO0 ren 020 92.91 

Avglo-American ‘Telegraph Co., Ordinary e 100 615.634 
——-— per cent Preferred Ordinary F 109 107, -108] 
—— Deferred Ordinary ........ . )00 194 193 

Anglo-Portugu-8e Telephone pos 5 рег cent, lat Mort Dab. 

Stock, Ked. — 99-101 
Chili Telephone Co., 144 00)... 5 .. 61-7, 
Commercial Cable Co., Ster. 500- -year 4 p. c. Deb Ptk., ‚ Red. 102 92-94 
Cuba Submarine Telegraph Cu., 100% 1-16, 05 10 71-84 

——— 10 per cent. Preterence, 1-6,00) . наев IU 154-164 
Direct Spauish Telegraph Co., Ordinary .. swisid oO 34 16 

10 per cent. Cum Preference . e 849 

——— 44 per cent. Debs, e 50 100-103 
Direct United States Cable Co... — 20 154-163 
Direct West India Cable Co., 44 per “cent. Pede. А Reg. 

withiu 1- 1, 200. Red. фое $00960»»4«2«69609202986006000-0»590G00090900060 оо овоо о eso 100 102 
Eastern and South African, 4 per cent. Mort. Deba , within 

1 3, 00, 19 Эа eee 98-101 

—- 4 per cont. Keg. Mort. ‘Debs. (Mauritius Subsidy), 

1-8,000, 1913 .. 25 9?.100 

Eastern Extension, Australasia and China, 1 “300, 000 - 10 .. 134-154 
——-— 4 per cent Mort Deb. Stock, Perp. .. пера 8 % 100 1035-1 
Eastern Telegrapb Co., Ordinary Stock ......................... 100 128.141 
—— — 34 per cent. Preference Stock. . esi 100 ... 89-31 

4 per cent. Mortgage Debenture Stock.................. 109 10311-1064 

Great Northern Telegrapu Co. (of Copenhagen) |............... 10 34-36 

Halifax and Bermudas Cable Co., 44 per cent, 186 Mort. 

Debs., within 1-1,200, Red —— ꝓw . . 10) 1Со-104 
Indo- &uüropean Telegraph Co ЕКЕ ЕДЕ А 96-58 
Marconi's Wireless Iciegraph Co, En 256, 127 ee ae 0 5-% 

// кинини налыы КГК 1 H 

Monte Video Telephone Co., Ordinary. ea FF 1 .. 15161116 
——— 9 per cent. Preference, I-. 402 ..... 6-1 

Oriental Telephone and Electric Company onn. Ое : 15/6-17A 

т cent. Cum. Pref. ........ ................ 14-1; 
Pacific and European TeL, 4 p.c. Guar. Debs., Red., 11,000 100 230898 
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Amount 


Name, Las price Name. Amount Last price. 
"s '£ P$ £ 
National Telephone, Preferred ..................-....... 100 . 108.110 Telephone Oo. of Egypt, 44 per cent, Deb. Stock, Red. . . . 100 --- 38-102 
Defecre 1 Stuck аа... әве ое оо оноо Д = 105.107 West African Telegraph Оо. .............................. oroso ее 10 10-104 
6 pet cent. Cum. First Pelli... 10 ~o 114-124 West Coast of America, 1-37,000 and 55 001-53 008............... 2) ... a 
—— B 6 per cent. vum. Secund Pref. *909e09»50009020090 of Фа 10-12 4 p c. Debs., 1-1.500, Gua. by Western Telegrapb... 100 eve 1 
——— 5 per cent. Non. Cum. Third Pref. .............. . 55/16-6 9/16 Went India and Panama Telegraph Co., Ordinary.. ...... ..... 10 .. 3916-1716 
— — 34 pet cent. Deb. Stock, Rede 100 ao 154974 6 per cent, Cum let Preference .................. sues AO ace, R 
4 percent Deb. Stock, Red. .................... 100 ..  100-10« ——- 6 per cent. Cum. 2nd Preference ——Á—— HÓ |: vide 61-5 
United River Plate Tele. C», Urdinary, 1-100,000.............. 5 63-74 5 per cont Debe., Red., 1.800 . . . . .. .. 100. 200-105 
5 per cent. Cum. Pret., 1-40,000 .......... V 5-54 Western Telegraph Co., 1-207 850 .............›......... 10 .. 15-147 
5 per cent. Debentare Stock, Hed ....................... 100 „, 102,-11U — — 4 per cont. оеоепіш е stock, КөЧ......................... 100 10210 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Miles of 
М Traffic Return astor Inorease or single track Accounts for past year. 
week. decrease. open. Cost 
ма» Receipts — 
Ending Current 1906. | Ending Total | Passengers | Oar miles | Pas- | Car et | stir. 
| 1л: | 9 year. ш: € lrecetpts| carried. run. годы | mile. | track. 

Jumel2| 1,473 | 1438 7| + ^з 254] 35 | мауы 579,785 |0 $e 114 2612 xt 
nerdeen Corporation. . . . une ; $ — ay 64,071 | 15,630,851 | 1 А Ы ; 
475 аера 553 — — 8 „ 15| 16,328 | 5,516,580 | 555,945 |1 | 9-71 | 1,850 |516 

i t 
treet and WaterlooRy...| ,, 15 | 8,49) | 1,489 | &1,001 | +12, 35 — — — Š ©; = = Z = = 
B ker aera iG seperation 3 ке 16| 1,043 | 1,011 | + 31] —2* 51) 2383 35:553 | March 51 55,085 | 11,145,531 | 1,309,903 |1:18 [10-08 | 8,538? 6t? 
i nam Corporation 8| 59L — — — 554 — 51| 17,155 | 4,709,798 586 86 [14-6 8,866 | — 
1 Oprporatlon e 1,112 — 523) + 635| & | 44 " 25| 18,875 | 8,661,720 | 980955 |136 11-89) 2,038 |74 
1 Corporation .......... 15] 783 | 2,79 1.38 2 13 | 174 | 174 à — БЕ = M = = - 
Аск 21. Flestwood Trams. .. » 15] 522] "839 | - 391] - "Ui | 16| 15 рве. 51 51,846 | 2,325,677 | 579,964 |5:28 [1318 | — |? 
ratlon ......« , 16| 2,161 | 25311 |- 153) + 6% 48 4 | Чагоһ51| 5,766 | 30,205,196 | 2,161,130 |113 |1063 | 8,594 61 
8 arne muh эгрогайов . . » 12| 166 | 1,745 |- 73| 17,430 410 41 „ 31 35,876 | 10,058,888 | 171915525 |138 [1185 | 5,88 |11 
dOoeprration ..........| o 15| 4,901 | 4,605 | + 233) — 150 | 95 | 95 ; 1/ 330,085 | 17,108,000 | 5,053,392 |1:178 10 887 8,396 | 7 
Seiguboa 0 ир pration ..........| в 16] 85 л |- Wd] = 8››) 3| 9 1 30,559 | 11,521,160 | .152,828 |1°06 [10-48 | 2,916t| ЕС 
cen Company.. .. » 14| 5101 | 5275 [ 3| — 19] là! oc c. 259,799 15, 312,37 | 6,127,188 | — | — = = 
Dateley Orp pation . op 15 1,201 | 1.27 |+ 5 = 40 | 4) | мае, 57,992 | 11,092,704 | 1,197,772 |131 [11°61 | 6,588 811 
= , 6:76 
ebonOreporation ............| 15 20] 207 + 3 2:5 | 84| 84 „ 1| 960 | 5,878,269 | 454,082 |107 | 9°81 | 2,06: |" 
НА J eporation — M us = Í - — |354%4 |#52:40  11012,20+ | 34,134,363 , 770,09 |112 | 9°72] 5.781 
— = 5 ° . 1 5:18 
CielisleTramwaysCompany....| „ 13 3 181] 197 81-320 | 85| 85| део. 51| 10,712 | 1,955,002 | 359,756 | — |718] — 
Central 192 Railway... e| ov 15 5812 | 6,557 |- 78-1141 6 6 „ 51/547, 688 11,875,547 1,881,831 |1-86 [65:10 | 57,931 be 
City and 3:ath London Bailway.| ., 16 5.069 | 2615 | + 451] + 3,335 64 64 œo 311 - M Do E ER m = 
Ó »lohester Corporation „.......|Мау 8] 19) 195 | — = 8 8 | {iech 51| 10,588 | 2,457,555 | 320,78 97 1747 | 1,401 |622 
- E 69 
Oork B. T. and L. Company . June 15 483 | 65 | = 115| 4 317 | 154| 154 пес, 31] 24,885 5,814,376 | 882,256 101 |666| — |“ 
D irwan Corporation ............| » 263 261 l 7) > 41 | 7-23] 723] March] — = ht е з = бы 
Dover С›ерэгайоп..............| 29 15 218 211 — 21 — 20 44 44 „ 31| 11,250 1,855,200 284,543 '9g4 | 9°49 8,500 = 
D 1blip gad Lucan Blectric Ry. .| ». 14 151 11 | & г: = 1 i | 63 61 Dec, 8 5,558 402.511 110,75 3°79 |15-7Е 942 i 3 
Dıblta 0. T. "m te 14 6 157 5 653 t + * a 484 8; А 51 267,489 57,050,949 7,077,5 1 88 9:07 5,691 > 
li) + 12 22 ; , 1:30 
o in 10 Обу Tramways .. .....| » 12| 1.158 | LUL] È 22 May L5| 50,154 | 13,086,396 | 1,005,911 906 11:£6 | 2,18 
gut Ham Corporation..........| » 15] 905 82: — 17) 335 14 | 14 | March!1| 36,652 | 5,589,658 | 863,816. | -64 |10-1t | 2,994 | 9 78 
731| — J, 727. = 
эрэ Corporation....-.......{ os 15 | 18.102 | 18 571 | +3, , 794, | 79»| Way 510756. 47 0 185. 767.81 17,945. fl — {10°12 ы 
DAS NOE Puede E — 4 * 12 275 289 - E + 1516 | 15 | маесЬ51 15,466 | 3,902,077 865.885 90 | 6° 9899 57? 
G. N., ple a Шу, ani Brompton,| » 15 4,59) - es g 9 = = A 8 = к. Ed. — 
Hilfar О ororeation ............) 7T т: p + 155 571 37 37 „ 31 74,019 | 17,849,642 | 1,540,707 — |115? | 8,085 | °° 
H aA leradeld Corporation ......| » 15 1,648 | 1,5'5 + $5 | 35 „ 31| 59,938 | 12,858,150 | 1,666,286 | 1:24 | 9-71 | 1,923 
HallOorporation ..............| ө 15 2,478 | 2251 | + 35| + 1,45) | 26 | 26 „ 3112,65) | 47,102,922 2,910,611 | 1 929 | — — 
I'ford С oe or Ation.nd.n.nn . = = 104 | 10; ‚ Si — = B Ба = 
IikestonCoeporation............| » 12] 18 nmt Np 19 9 9 ЕА E = = zo dus e cles 
K ekoaldy?2»tporation..........| — = = 74 Ti May 5| 11,586 3, 686, 65 419,800 737 16-62 1,480 
Lancashire United Tramways . » 12| 1,333 | 1,353 | – 25| + 7.570 | sg, | 28 — = == ET = = = 
Loa is Corporation .........002..| ө 15| 6725 | 6.375 B | + 259› | 894| 894 | arch 25|298,233 | 64,225,866. | 7,121.05. |110 100 | 3.361 “ж 
фэ{сезбег Corporation ..........| » 15| 233 | 2527 42 | 43 Dec.51| 26,011 |12,039,25 |1,829,507 |1 9-79 — 
LiverpoolCoeporation ..........| 8 | 10981 | 1203 | -1517| + San 104  31/547,025 |116,642,6 [12166,419 | — | — ES — 
Livero 701 verhend Rallway....| 16 1515 | 140 |t 73) + 451%! 6-65] 6:65] Tune 30 81,502 11, 171,8 2096876 = = = = 
London County Council. . 8 | 51 521 | 30719 | + B +41,733 | gg | әв = = -— A qom rer 
Lowestoft 2»eporation ..........| — = ‘ae E 6 6 Sept. 50 14,511 | 3,128,867 550,435 | 1°08 | 9°68 | 8,63 
Maidstone Corporation ........] — alum EU NI 8 | 8 | srob 1| 4,740 | 850,191 | 112,827 |1-55 1015] 8,3 |,— 
Manchester Corporation ........ » 15| 14,879 | 13,971) | 901 412719 | 149 | 149 „ 31/631,956 128, 900,87 |14 1951 1 лу | «рэ 1699 
M steopolitan District Railway.. „% 161 856 1 8,55: ＋ 161| — 588 1 24 | gg „ L9 = о. i 29 pui: 2 — 
5 — 451 2239» = 
М steopotitsa Bsllway ..........| 151585) | 16,5%) 4 19 |3 = EN e" 12 T oz ЕК 
NSU O been . . . н 13 45% МУ} tig 22|] . 51) 6,159 | 1,932,647 | 206,558 | вз |7716 | 9,239 5 
Tswiqsble-oa-TyaeOreorration..| + 13| 4,009 | $78) | t 271) + 105! | 50 | so | „., 3117.84 45,068.33 | 4,386,152 |10 |10-98 | 3,967 | 7° 
M»wport(Mon ) СэгрэгаМоа....| 15] 215 6и |+ 29 FLNG | 154| 154 „ 31|30,556 | 7,252535 | 783,435 — |9291 — 6 
olan СэерэгаИоа............] — = = 34 | 34 „ 25| 5,553 | 13,466,245 | 1,504,740 |1-16 [1045 | 1,886 | — 
Poets a 1th Oorooratton ........ May 25| 2,370 1 573 Ф 75 + 5%? 294 | 284 „ 31 95,702 | 19,625,329 197.499 1°17 63 z = 
Rarilag Sep зеаМоа........... . 17006 15 613 61|- V|- 181 [381 33 „ = 2 m us — = 
Ro: Ме Corp ration ..........) — = = = E 21:29 21 29 „ 51| 14,881 | 2,857,110 586,547 |1:24 | 9-24 | 1,102 | 7 5? 
В зеет Corporation ........) = = = 984 94 „ 31 95,569 | 5,851,479 595,054 |107 | 9-55 | 82,612 1:49 
Satford Со "о rtatlon ............| » 17 4,561 4,518 + 213 + 1,053 703 703 „ 31 214,11 39,215,560 4,884,590 1°88 |1029 — ROS 
Soarborough Tramways Co.. = = = 11 4 an Ds iib ru = E EN 
gasm id Corporation . ..... ... 18 5,557 | 4.935 |+ 531] 2/55 | 353 | 359]  ,, 25220, 805 | 63,968,283 6,949 809 905 9545 | 5,653 6-77 
8»1thimnpton Corporation ......]| — = = = = 18 18 » 51| 49,565 | 9,294,771 | 1,108,559 |127 |1108 a 783 
g ath *a1-on-Sea Corporation....| » 12] 37 atj- St) - 179 9 "E. И = жа 8 = = 
Biockport Corp fen... — = = — - 25 | 25 „ 31| 39,550 | 6,766,051 1,027, 73 — |923 — 147 
guuderlaud Corporation .......| , 15| 1.415 1,275 | – 172 – 147 | ao 20 » 351 64,858 | 15,364,463 | 1,496,685 |1004 1055 | — | O87 
Bwindon Corporation „.........| 5) 188 — — Е „ „„ 31 4.937 | 1,815,757 | 102751 |087 |1153 | 1,57 | ^ 
Torquiy Team ways. op б 88 — 23 ET 515| — us i Bi xen к ы = = 
Wallasey G. D Oo „ 15 8%) 872 | - + 147 (11:85 u „„ 31 38,768 | 7,412,881 | 778,861 |130 |1154 1:54 
Warcrtagton Corporation ........) — = PS = EG 9 9 „% 31 17,057 ‚418,285 403,565 — BS = 6-55 
West Hin Corporation . . „ 15| 237% | 2273 |+ 99| + 919 | 14-7 |147 „ 9» — |15775/742 937.165 UE M "S 
Wolverhampton Co:poration „.„| , J2 857 287 | + 10| 4- 145 | 20 20 i 31| 41,905 | 8:347, 189.355 0583| 2,063] 
* Inelaling etm trsics {Ani 91 wiles of lateclactagtenc’ s deem mlle. b Рес ue of пае tract, A Aut ver е guren k Double track 
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that is, with the out-of-balance current that the usual | which flows in such a way as to balance the current entering 
balancer is supposed to deal with. In order to deal effec- | the machine to that leaving it. 


tively with shorts, each unit, motor, or generator should, 
in my opinion, be half the size of the smallest main 
generator. E 

In the sketch supplied, slip-rings are provided on the 
shaft of an ordinary two-wire generator, in this case а 
compounded generator connected across the outers of a 
three-wire system, these three slip-rings being connected to 
three equidistant points on the armature, the three brushes 
being connected to a three-legged choking coil; the three 
other ends of the windings of the choking coil being con- 
nected together in parallel, во as to form а neutral point 
to which а connection is made with the middle wire or 
neutral of the three-wire system at balancer. The choking 
coil must be so designed that it will not permit of larger 
currents flowing than what may be considered to be the 
maximum permissible out-of-balance current, but іп any 
case it appears to be a wasteful piece of mechanism, and 
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Жу Sts Rings 2 
© orante on S xov 


Gynt _Geeralors 
Pour Slip Rinas. 


run € wous Dalanter. 
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Fic, 1. 


also it is difficult to see what effect it can possibly have in 
the improvement of the pressure regulation. 

I would be glad to know whether such a static balancer 
has been used without the assistance of a compounded 
cross-connected balancer, for in my opinion the whole of 
the improvement in regulation has been due to the latter.— 
G. H. P. M. 


Answer to No. 971 (awarded 5s.)—For the suke of 
simplicity, two-polo Gramme-ring machines have been 
shown in the diagrams, which explain themselves. Fig. 2, 
which is a single-phase arrangement as far as the armature 
is concerned, would probably be the one selected for a small 
machine such as in the question. The out-of-balance current 
when it reaches the neutral point on the choking coil, 
divides equally apart from what alternating current there 
may be in the coils. If looked at from a difference of 
potential standpoiut, the neutral point and the mid wire 
may be looked upon as having a slight difference of 
potential, proportional to the out-of-balance current, which 
when in contact gives rise to the out-of-balance current, 


9o 
Fic. 2. 


As is evident, the machine may be looked upon as an 
inverted rotary with no secondary on the transformers, and 
the current taken by the choking coil is only a magnetising 
current, practically independent of the out-of-balance dealt 
with. As in a rotary converter, if the machine is wave- 
wound, a single set of tappings from the armature will 
suffice, but if lap-wound, a set of tappings from cach pair of. 
poles must be taken, and like tappings connected to the 
same slip-ring. The ratio of alternating-current to direct- 
current voltage is, of course, also the same. The size of 
the choker is dependent on the out-of-balance to be dealt 
with, and a suitable capacity is one-tenth that of the 
machine. Since for a given out-of-balance the more phases 
the less the current, the cost of a two and three phase 
choker would not greatly differ. The iron losses are no 
greater when the choker is doing out-of-balance than when 
not, as the hysteresis loop is only taking place further up 
the B and H curve due to the direct current being imposed 
on the alternating current. 

This method of balancing presents considerable advan- 
tages over the usual rotary (as opposed to static) balancer, 
except in stations possessing a battery, where, since the 
boosters may conveniently derive their power from the 
balancer, the extra cost and floor space of special steam or 
motor boosters may be obviated. The advantages in a 
station devoid of a battery are reduced initial cost, floor 
space, and maintenance cost. The slight disadvantage is 
the absence of that nicety of voltage adjustment obtain- 
able by hand regulation of the fields of rotary balancers. 
As regards reduced cost and floor space must not be 
forgotten a slightly increased over-all length of the generator 
to provide for the necessary slip-rings, and this would pro- 
bably be the deciding factor as to the number of phases 
on the static balancer. 

A modification of the arrangement is made in three-wire 
lighting sub-stations with rotary converters where the mid 
wire may be connected to the neutral point of the low- 
tension side of the rotary's transformers And, again, 
with the La Cour converter the mid wire may be connected 
to the neutral point —i e., the short-circuited rings—of the 
rotor. —H. W. G. 


Answer to No. 971 (awarded 5s.).—The systém described 
by "T. T." in his question is known as the Dobrowolsky 


ARMATURE 


system, and is described fully in tho Ælectroterhnische Zeit- 
schrift (1895, p. 323). The general arrangement is shown 
in Fig. 1. It consists of a direct-current generator, the 
positive and negative brushes of which supply current to 
the outers of a three-wire system. Mounted on the back 
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end of the shaft are sliprings, which are connected to 
tappings taken from points of opposite potential in the 
armature, as in the case of a rotary converter. These 
rings, supplying alternating current, are connected to а 
choking coil, the essential features of which are low ohmic 
resistance and high reactance. A tapping, M, on the choking 
coil, divides the coil into two halves, having equal induct- 
ances, and the middle wire is connected to this point as 
shown. The potential difference at the middle wire is 


Fic. 2, 


kept midway between the potential difference of the 
outers, and we get (in the case under consideration) 230 volts 
on either side of the system. Fig. 2 shows the actual 
connections to the armature, the generator having only 
two poles for the sake of simplicity. In the event of one 
side of the system being more heavily loaded than the 
other, the brushes of the generator connected to the more 
heavily-loaded side will supply a larger current than those 
connected to the lightly-loaded side. The difference between 
these two currents —i e., the out-of-balance current—flows 


Ф PHASE. 
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along the middle wire to the point M, where it divides 
equally, one half returning to the armature in the direction 
M Y, the other half returning in the direction M X. Let 
us suppose the negative brushes to be supplying more 
current, thon at any instant the current in the conductors 
between the points T, B -, T' is heavier than that in the 
conductors between the points T, B+, T'. This has the 
effect of strengthening poles of like polarity and weakening 
the other set, tending to set up circulating currents in the 
armaturo itself. By using three or four slip-rings, as shown 


Fic. 4. 


in Figs. 3 and 4, the tendency to produce circulating 
currents is still present, but the distribution of the armature 
current is kept more uniform, on account of the increased 
tappings used. H. P. Н. 


Question Мо. 972, —The lubricant gauge of a Willans engine, when the 
engine is not running, indicates the proper level of lubricant in 
crank chamber. When the engine is running, however, the 
gauge becomes almost empty of lubricant, rendering it difficult 
to correctly ascertain level of same. If, however, the ventilation 
plug by the exhaust flange be taken out, the gauge indicates the 


evel of the lubricant correctly. State cause of the above, and | 


give remedy, 


Answer to No. 972 (awarded 7s. 6d.).—The effect 
mentioned by “ Compound ” is rather unusual, and although 
the writer has had several years’ experience, this effect has 
not been noted by him. “Compound” does not state 
whether the engine is running non-condensing or condens- 
ing, but this effect appears only possible when the engine is 
run condensing. The proper height for the mixture of oil 
and water in the crank chamber is, as is generally known, 
from jin. to lin. below the underside of the crankshaft, 
but the actual height shown in the lubricant gauge varies 
somewhat in running, owing to the fact that before running 
nearly all the oil is floating on the surface of the water, but 
when running the greater part of the oil is scattered 
about by the moving parts on to the working surfaces and 
the inside of the crank chamber generally. Owing to the 
rapid working of the cranks and connecting rods, the usual 
thing is for the level of the mixture to rise in the lubricant 
gauge when the engine is running. 

As “Compound ” states that a fall is noted instead of a 
rise, and also that a proper level is indicated in the 
lubricant gauge when the plug below the exhaust flange 1s 
removed, then the proper explanation appears to be that 
there is а partial vacuum formed in the crank chamber. 
Such a fall in pressure in the crank chamber could only be 
possible if the oil funnel fixed in the upper part of crank 
chamber be plugged up. This, of course, should not be 
purposely done, and if it has not been plugged I should 
advise that its connection with the crank chamber be 
thoroughly re-established. For, excepting the connection 
to the outside atmosphere by this oil funnel, the crank 
chamber is practically air-tight for small decreases of 
pressure within the chamber, and if the gland rings in the 
guide cylinders' covers are slack, owing to wear or other 
causes, some of the air in guide cylinders may be drawn 
through into the exhaust pipe by the vacuum therein, or 
may be pressed through by the guide piston, or both 
actions may take place simultaneously. 

In such а case, as the air required for cushioning in the 
guide cylinder must be supplied by the crank chamber, it 
is evident that the air in the chamber would be gradually 
rarcfied, and, in consequence, the level of the oil and water 
mixture in the crank chamber would fall below the normal 
level when the engine js running under proper conditions. 
Such an effect necd not excite alarm when running any 
engine, for, by the test cock under the frame, or by 
inspection before running, one can ascertain whether there 
is sufficient oil in the bath, and by the thermometer one 
can tell whether tho temperature is reasonable. Should 
there be no thermometer fixed on the crank chamber, 
“Compound ” should do as I did some years ago, and that 
is, fix a brass pocket in the horizontal top of the crank- 
chamber bath and place an ordinary bath thermometer 
glass therein with brass case to protect, so that he can read 
the temperature at any time when running —G. H. P. M. 


Answer to No. 972 (awarded 5s. ).—Evidently the engine 
in question is running condensing, and in so doing there is 
evidently a leakage round the buffer glands, which causes 
a partial vacuum in the crank chamber. You have prac- 
tically proved this by taking out the ventilation plug and 
so let air into chamber, thus destroying the partial vacuum 
formed by the leaky buffer or buffers as the case may be. 
At the same time there should be sufficient air admitted 
through the oil funnels to prevent anything like а vacuum 
being formed. As they are in direct communication with 
the crank chamber, it would be as well to first see that 
these are clear, and also that the holes through the web 
supporting the guide cylinders are clear. If all is found 
right, there must be a pretty considerable leakage around 
buffer glands, and the only remedy (except leaving plug 
out, which is not advisable) is to take engine down—1.e , to 
the low-pressure cylinders, when the tops of buffer glands 
will be exposed, and by pouring water around glands, shut 
all relief cocks, and bar engine round, when the leaky gland 
will at once show by the air-bubbles rushing through. It 
will probably be necessary to put new rings, but I have 
managed to make them last some considerable time by 
judicious hammering, and so contracting them.—W. H. R. 


[Other replies to Question No. 972 will be given in our 
next isguo.—Ep. E. E.] 
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TECHNICAL PROBLEMS, WITH SOLUTIONS BY 
PRACTICAL MEN. 


If thou hast knowledge, let others light their candle at it, 


Under this heading we insert questions of a practical 
character relating to central-station working, tramway 
undertakings, construction work, and electrical finance. 
For each suitable question we offer one shilling, and for the 
best solution of any question we offer ten shillings. We 
also give five shillings for every other answer we print. The 
answers to any problem should be sent within ten days 
after the same has appeared. The replies should deal 
concisely with the points at issue, and should not exceed 
about one thousand words in length. Discursive answers are 
apt to be discarded, owing to the space they would occupy. 

We would call the attention of our contributors to the 
fact that the neatness of any sketches (which must be in 
ink) sent in is considered when marking the relative values 
of these answers. All formule should be carefully written 
to prevent mistakes as to symbols, and all loose sketches 
should be signed by the author. The matter must be 
written on one side only of the paper. Questions may be 
sent at any time. 

QUESTIONS. 

983. Define the correct policy for the city electrical engineer when 
engaged by a corporation owning gas and electricity works. 
Electricity department has shown a loss for five years, a profit for 
one, zero for the next. Given good day-load prospects; low gas 
price, but bad gas; a committee containing mixed gas and electric 
interests who disallow canvassing expenses to the electrical 
department, and expect a paying concern without taking from 
the gas. M. 

984. What are the connections necessary to take (1) an E. M. F. wave, 
(2) a current wave- form from an alternating- current circuit by 
means of an oscillograph? On taking an E. M. F. wave - form from 
an alternator by means of the oscillograph, instead of a smooth 
curve it has ripples all along it. What are these due to! If due 
to machine, what 5 during design can be taken to 
prevent these '—S. D. 

ANSWERS. 

Question Хо. 972. —The lubricant gauge of a Willans engine, when the 
engine is not ш, indieates the proper level of lubricant in 
crank chamber. When the engine is running, however, the 
gauge becomes almost empty of lubricant, rendering it difficult 
to correctly ascertain level of same. If, however, the ventilation 

lug by the exhaust flange be taken out, the gauge indicates tlie 
love of the lubricant correctly. State cause of the above, and 
give remedy. 

Answer to No. 972 (awarded 7з. 6d.).—The engine in 
question, I presume, is running condensing, as my expe- 
rience of the phenomenon is with engines exhausting to 
condensers. The trouble is due to leaky buffer glands. 
By reference to Fig. 1, which represents a cross-section of a 
Willans crank chamber, with buffer at bottom of stroke. 


FIG 2 


FIG. I. 


In the guide cylinder there are four holes, H H, drilled 
which are in communication with the crank chamber by 
other holes drilled in the casting, as at K. When the 
buffer piston is at the bottom of the stroke, the top of it 
just uncovers the holes, H H. Now if the gland, G, is a 
bad fit round the trunk, T, this will allow air to pass from 


the crank chamber and the oil funnel through the gland to 
the exhaust, thereby causing a slight vacuum in the crank 
chamber, and the atmospheric pressure being greater than 
the pressure in the crank chamber causes the level of water 
in the gauge to fall. Now, it is only natural that taking 
out the ventilating plug, P, the area of which is four or 
five times that of the hole in the oil funnel, must admit of 
the crank chamber losing ite slight vacuum and becoming 
more nearly to atmospheric pressure, hence the equalisation 
of the two water-levels again. 

Another cause of this trouble is a leaky bottom ring on 
the line of valves, as seen in Fig. 2. Holes are drilled on 
the top of the eccentric rod guide as at C C, and if the 
rings, R, R, are worn or broken, air will pass through 
these holes, pass the rings, und into the exhaust by the 
bottom set of ports in the trunk. "The only remedy is to 
dismantle the engine and refit the glauds or rings, as the 
case may be. As each line may not be affected, a simple 
test is to hold the hand over each buffer cock separately 
with buffer at top of stroke and exhaust valve open. If 
there is à leak, the hand will stick ou to the end of the 
cock due to the vacuum. In the caso of a leaky valve 
ring, the doors should be taken off, exhaust valve shut, 
and steam slightly opened, when a leak will be shown by 
water or steam issuing from the bottom of the line of 
valves affected. A. С. 


Answer to No. 972 (awarded 5s.).—I have had occasi n 
to look into the point raised by Compound in this 
question, and I have noticed that the difference between 
the level of the lubricant in the gauge and the level of the 
lubricant in the crank chamber is found only when the 
eugine is run condensing, with, of course, the ventilating 
plug in. The cause of the difference in levels is, I find, 
leaky glands in the air-buffer chamber cover, or leakage 
down the valve line due to a bad hottom “dummy " ring. 
The effect of these leaky parts is to cause a partial vacuum 
in the crank chamber, involving also a drawing up of part 
of the crank-chamber lubricant into the exhaust chamber. 
Then the pressure of the atmosphere on the column of 
lubricant in the gauge will lower its level, producing the 
state of affairs set out in the question. If, now, the 
ventilating plug be taken out, the pressure inside and 
outside the crank chamber is equalised, and the gauge 
shows the correct level of the bath. It is very easy to 
test if the glands are not tight by attaching an indicator, 
with & suitable spring, to the air-buffer relief cocks, aud, 
taking a card, pulling the drum round slowly by hand. 
An inspection of the cards will show in an instant which 
is the bad gland That card on which the indicator pencil 
has travelled below the atmospheric line belongs to the 
faulty line. The engine, of course, must be run condensing. 
With the new type of ring adopted for the valve lines, 
however, the state of affairs mentioned in the question docs 
not often occur.—J H. T. 

Question. No, 973.—A Ferranti alternating-current integrating watt, 
meter, after being repaired and recalibrated on non-inductive 
load, is found to register about 6 per cent. fast on inductive load. 


State clearly, with reasons, how the phase adjustment for 
inductive load may be made. 


Best Answer to No. 973 (awarded 10s.).—As “Central 
Station states the meter has been recalibrated on non- 
inductive loads, there is no necessity for me to describo 
how that adjustment is made. "There are several methods 
of making the phase adjustment for inductive loads, but 
before describing them it will be as well if I say a few words 
respecting the principles on which the meter works. In 
order that the meter may register accurately on inductivc 
loads, it is essential that the Пих due to the shunt winding 
(which I will call the shunt flux) should lag 90deg. behinl 
the flux due to the series winding (which I will call tle 
series flux). If the shunt flux lags less than 90deg. behind 
the series flux the meter will run slow, and if more than 
90deg. will run fast, when on inductive loads, as the speed 
of the meter disc on a given load is greatest when the 
phase difference between the two is exactly 90deg. Now 
the shunt winding is inductive, and the current through it 
lags behind the voltage at its terminals, but, owing to the 
resistance of the winding, the current lags less than 
90deg. The shunt core of the Ferranti meter is tubular 
in form, having a hole drilled down the centre to 
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receive the jewel setting. When the coil is excited from 
an alternating-current supply, induced currents circulate in 
this core. The shunt flux is made up of two components: 
(1) the flux due to current in the shunt coil, апа (2) the 

ux due to the induced current in the core. The relative 
phases and values of the various fluxes in а correctly 
adjusted meter may be seen from an inspection of the 
vector diagram (Fig. 1) The vector О А represents the 


A 


Fic. 1. 


applied voltage to the shunt coil. On non-inductive loads 
the series flux will be in phase with О A. О B represents 
the current in the shunt coil lagging about 60deg, and 
that component of the shunt flux in phase with it. О C 
represents the induced current in the core, and that com- 
ponent of the shunt flux in phase with it. The resultant 
of these two fluxes is the shunt flux, O D, lagging 90deg. 
behind the terminal voltage. I can now proceed to 
describe the methods of phase adjustment. 


| Fro. 2. 
1. The meter in question runs fast on inductive loads, 
therefore it is evident that the shunt flux lags more than 


90deg. behind the terminal voltage. From Fig. 1 it will 
be seen that by shortening О C and completing the 
parallelogram, the shunt flux, O D, will be brought nearer 
in phase with О A. To shorten О C, we must decrease the 
induced current in the core by increasing the resistance in 
circuit. This may be done by cutting a longitudinal slit 
in the core, as shown at S (Fig. 2). If this slit extends the 


2. By inserting resistance in series with the shunt 
winding the speed of the meter will be decreased on 
inductive loads. The reason for this is as follows: An 
increase of resistance in the shunt circuit decreases the 
inductance of the shunt coil. This means that the shunt 
current will not lag so far behind the voltage; therefore, 
the angle A О B (Fig. 1) will become smaller, thus bring. 
ing the shunt flux, О D, nearer in phase with О A, as will 
be seen on completing the parallelogram. The smaller the 
angle A O D (Fig. 1) the slower will the meter run on 
inductive loads The amount of resistance necessary to 
make the speed correct must be found by trial, as this 
depends on the voltage and frequency of supply. If this 
method of adjustment is used, perhaps the easiest way oí 
finding the correct resistance would be to connect an 
adjustable resistance in circuit temporarily, and vary this 
until the speed is right. This resistance may then be 
measured and a coil wound to suit. 

5. Another method of adjustment consists of varying the 
position of the shunt coil. The core on which the coil is 
placed is about jin. longer than the shunt bobbin, and the 
extra space is filled with seven or eight presspahn washers 
seen at W (Fig. 2). The coil may have all the washers above 
or below it, or it may occupy an intermediate position by 
placing some washers above and some below it. The whole 
of the shunt flux does not cross the air-gaps, A (Fig. 2), 
between the radial pole and the shell of the shunt magnet, 
owing to magnetic leakage. Most of this leakage takes place 
towards the top of the core and shell. It is evident, there- 
fore, that less lines of force will cut the coil when in its 
highest position than will be the case when the coil is in its 
lowest position. It follows, therefore, that the higher the coil 
the lesser is its inductance, and, for reasons given before, the 
slower the meter on inductive loads. The amount of variation 
possible by this method is about 11 per cent. between the 
extremes—that is, raising the coil by the thickness of one 
washer decreases the speed on inductive loads by about 
14 per cent. There are several other methods of making 
the phase adjustments, but I think those enumerated will 
be sufficient. Of course, each time the adjustment of the 
meter is altered it is necessary to check the speed on non- 
inductive loads, say one-half and one-twentieth, before 
timing on inductive loads.—S. JAMES. 


Answer to No. 973 (awarded 68.).— In order that an 
induction wattmeter may read the true watts supplied to 
it, it is necessary that the series and shunt fluxes be dis- 
placed 90deg. in phase. Now, as the series current passes 
through a coil it must have some, if only very slight, lay, 
and also the shunt winding must have some resistance, 
therefore the shunt current cannot be made to lag 90deg. 
behind the impressed E.M F.—in fact, only between some 
70deg. or 80deg. usually. It will be seen, then, that the 
meter, although being able to register correctly on non- 
inductive loads, would cease to register at all on an induc- 
tive load whose power factor is equal to the cosine of the 
angle of lag between the series and shunt currents, and it 
would give a negative reading on a load whose power 
factor is less than the above value. It is not, however, 
essential that the series and shunt currents be displaced 
90deg. in phase, providing their magnetic fluxes are iu 
quadrature; and this result can be obtained by various com- 
pensating devices, such as secondary closed coils being 
unwound on the shunt core, or simply copper rings or 
vanes in the air-gap in which secondary currents are gen - 
rated. These coils or rings sometimes have a resistance in 
up circuit, ^y varying which the final adjustment can be 
made. 

Compensation is sometimes obtained by a second main 
coil usually in parallel with the first, but wound oppositelv. 
It is claimed, however, that the tubular magnet in thc 
Ferranti meter renders the shunt circuit sufficiently inductive 
to cause a flux displacement of 90deg., but it does not 
seem to offer the same ease of adjustment as a compensa!- 
ing coil and resistance. Under the necessary conditions, 
then—:.e, with a 90deg. flux displacement—the torque ot 
the meter is proportional to the cosine of the angle of lag 
of the main current, and is also proportional to the prod ict 


whole length of the core, the speed of the meter will be | of the shunt and series fluxes, which are in their turn in 


decreased by about 3 per cent. on inductive loads, 


proportion to the currents causing them. Therefore, tl e 
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Adelphi, London, W.C., and in cases in which the apparatus 


NOTES. 


Dynamicables.—A dinner of the Dynamicables has 
been arranged for Tuesday, July 16, at the Trocadero 
Restaurant, at 7.15 p.m. The council at a recent meeting 
were unanimous in a desire that the Dynamicables should 
invite their fellow-member, the Right Hon. Lord Kelvin, 
O.M., to the dinner as their Welcome“ to him as the 
president-elect (for the third timc) of the Institution of 
Electrical Engineers. His Lordship has accepted the 
invitation with great cordiality. Sir William Preece will 
preside at the dinner. 


Technical Education.—It is announced that the 
Executive Committee have with much regret felt compelled 
to bring to a close the operations of the National Associa- 
tion for the Promotion of Technical and Secondary Educa- 
tion, of which the Duke of Devonshire is president. The 
Executive Committee having gone into the whole situation 
have unanimously adopted a resolution resolving that the 
association shall be wound up on the 30th inst., and express 
the conviction that the association has contributed largely 
to a greatly improved educational organisation, a conviction 
which is shared by all who have been able to judge the 
work of the association. The winding up of this associa- 
tion will not, however, in any way diminish the zeal for 
promoting technical education, and for bringing such 
education in closer touch with the manufacturing indus- 
tries, which the existing institutions are quite capable of 
doing. 

Motor Control —A patent has been granted to the 
Paris Westinghouse Company which relates to direct- 
current motors provided with flywheels for operating under 
an intermittent load, such as rolling-mills, shears, etc. A 
small booster is arranged in connection with a compound- 
wound motor to speed it up quickly while inoperative. The 
arrangement is shown in thediagram, in whicha small booster, 
1, is driven mechanically from the compound-wound motor, 2. 


The armature, 3, of the booster is in series with the shunt 
field winding, 8, of the motor, and the field, 7, of the booster 
is in series with the motor series field winding, 6. "The 
windings, 6, 8, assist each other, while the E.M.F. of the 
booster opposes that of the supply, and so diminishes the 
shunt excitation when the load increases. Rheostats are 
provided at 9, 10. 


Society of Arts.—The council of the Society of Arts 
are prepared to award, under the Fothergill Trust, a gold 
medal or à prize of £20 for the best portable apparatus or 
appliance for enabling men to undertake rescue work in 
mines or other places where the air is noxious. It is 
intended that the apparatus sent in shall be submitted to 
practical trials and tests. In the award of the medal 
regard will be had, firstly, to excellence of design and con- 
trivance, and, secondly, to excellence of manufacture. 
Credit will be given to such parts of the apparatus as are 
the invention of the exhibitor, the object being to dis- 
tingiish the apparatus which gives the best promise of 
being practically useful. Inventors intending to compete 
should send in a notice of their intention, together with а 
full description of their inventions, not later than March 51, 
1908, to the secretary of the Society of Arts, John-street, 
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has been put into actual use, the experience of such uso 
should be given and the special points of merit of the 
apparatus indicated. Competitors intending to patent 
their inventions should be careful to obtain protection, as 
the council of the society cannot undertake any respon- 
sibility as regards the secrecy of {һе whole or of any 
part of an invention submitted to them. The prize 
will be awarded on the report of judges appointed by 
the council. 


An Eleotrical Furnace Draught Regulator.— 
An arrangement for automatically regulating the air-inlct 
to boiler furnaces is shown in the accompanying diagram, 
It consists of a perforated pipe, 2, fixed in the flue, J, 
behind the grate, and connected to the chimney through 
the tube, 4, and the small fan, 6, so that a portion of t! e 
flue gas passes along the tube, 4. This tube із 4cm. ır 
5em. in diameter and 1m. long, and is closed at both ends 
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by transparent mica plates. Ап incandescent lamp, 7, is 
arranged at one end of the tube, and serves to throw more 
or less light on to the selenium cell, 8, according to the 
smokiness of the flue discharge. The selenium cell forms 
part of the battery circuit, 9, which also includes the relay 
solenoid winding, 10. "The solenoid core, 11, is drawn up 
more or less, and varies the resistance in the circuit of the 
main battery, 14, and so controls the position of the air 
damper, 18, by means of the solenoid, 16. If desired, 
the selenium cell may be replaced by а bolometer arrange- 
ment. 


Electrical Coal-Cutting and its Abuse.—At the 
instigation of the Home Office, an interesting case came up 
for settlement in Dunfermline Sheriff Court on Thursday, 
June 20. The case arose through the fact of a man 
having been electrocuted in Hawkhill Colliery through 
coming in contact with a wire rope which was attached to 
a cable connected with an electric coal-cutter. The essence 
of the charge was that the manager of the colliery had 
failed, in the sense of the Coal Mines Regulations Act of 
1887, to see that competent persons were in charge of these 
electric coal-cutters, and that the cables were not properly 
protected. The colliery manager pleaded not guilty, and 
electrical engineering experts from various parts of the 
country were present to give evidence, as well as a repre- 
sentative from the Home Office, and Mr. R. M. McLaren, 
H.M. inspector of mines. One of the witnesses described 
how when the accident happened he had tried to shut off 
the current, but had found that the switch handle was 
charged. It was also shown that the leather lacing of tlic 
trailing cable often became damaged through falls of coal, 
necessitating constant inspection. Never before, however, 
had an accident of the kind happened, in a similar way, by 
the vulcanised shield of the cable entering the motor casing 
becoming worn through, and thus allowing the live wire t^ 
come into contact with the metal of the machine casing 
and charging the whole machinery. Although it was not 
shown whether the wearing through of the cable insulation 
was sudden or gradual, it was concluded that it must have 
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been the former, owing to the suddenness with which the 
machinery was made alive. А representative of the makers 
of the machine in question, Messrs. Anderson and Boyes, 
of Wishaw, stated that no similar accident had happened 
with any of the other 120 machines which they had supplied 
to other collieries. This witness stated that he did not 
approve of the suggestion of the Home Office that a fibre 
bush should be substituted for the vulcanised rubber as 
used by his firm, as he had found from experience that the 
fibre bush was apt to work loose with variations of tem- 
perature. The sheriff intimated that he would give his 
judgment in writing to-day (Friday, the 28th). 

Electricity in Mines. — Mr. Sparks's paper on 
" Modern Applications of Electricity in Mines,” which 
was read at the engineering conference of the Institution of 
Civil Engineers last Friday, appears elsewhere in this issue, 
together with a report of the discussion that took place 
upon it. The subject dealt with by Mr. Sparks was also 
casually touched upon by Mr. E. M. Hann in a paper 
on the arrangement and design of colliery surface works 
read the previous day. Mr. Hann admitted that by electric 
winding less energy is consumed than by using direct 
steam winding, “but,” he added, "the difference at 
present does not seem to be nearly enough to cover the 
extra outlay involved, and the question seems to be 
mainly one of financial calculation.” This is an entirely 
opposite statement to, and one, we think, nearer the 
mark than that made by Prof. Redmayne on the follow- 
ing day, who expressed the opinion that it was not so 
much a question of capital cost as of the choice of a 
suitable system that retarded the development of electric 
winding in mines in this country. With regard to 
mechanical ventilation, Mr. Hann in his paper stated that 
its development takes the same course as in many other 
lines of engineering—namely, from large and slow to 
smaller and more rapid machines. These, he said, are 
now approaching convenient motor speeds which would 
enable us to dispense with gearing of any kind. For 
conveyance underground the tendency was for a long 
time to employ compressed air for interior work, and to 
place steam-engines on the surface with ropes passing 
through the shafts for the main haulages to the shaft 
bottom. But the inconvenience of this system is 
emphasised by Mr. Hann, who says that it is 
now undoubtedly giving way to the use of elec- 
tricity. The Powell-Duffryn Steam Coal Company are 
installing coking plant at their Penalltau Colliery, by 
which the gas will be used for the generation of 
electricity. At a plant on the Kopper’s principle of 
regeneration, with coal yielding on the average 9,000ft. 
of gas per ton, 50 per cent. of the gas has been found 
available for power production, and а gas-engine of 
1,200 h.p. has been installed. This plant, together with 
a duplicate of it, is to generate three-phase electricity for 
the supply of three collieries producing 1,600,000 tons per 
annum, whilst the balance of the yas is to drive a ventilator 
and a direct-current plant on the spot. 


Electric Switches.— Among the patents granted this 
week is one to Messrs. J. H. Holmes and Co. and Mr. 
G. J. Ralph, of Newcastle-on-Tyne. In motor starting or 
controlling switches a bar or lever hinged to and carried 
bodily by the advancing arm is constrained to rock or turn 
backwards and forwards across the direction of movement, 
thus retarding the advance and causing the momentary 
stoppage of the arm at each contact step. The shape of 
the bar or lever is such that it can return freely to the off 
position. Several modifications are described. In that of 
Fig. 1, a bar, 3, hinged approximately at right angles to 
the contact arm and projecting through a slot, 2, in the 
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cover, 1, with toothed edges, carries the handle at the 
outer end. The rear part of the bar, 3, is of rounded 
section and the front is horned, as shown, or straight, and 
so wide that alternate rocking movements must be given 
in the direction, D, in order to advance the handle, while 
it can return unassisted when released from the on posi- 
tion. Other forms of slot involving bars of different 
sectional shape are shown in Figs. 2 and 3. For the latter 
case, the bar (Fig. 4) is made partly rotatable about a 
longitudinal axis, 9’. In another modification, two raised 
parallel racks with staggered saw-like teeth lie in the line 
of advance of a plate carried by the rocking handle, which 
is moved from side to side in order to clear one tooth from 
each rack alternately. The plate is spring-mounted so as 
to yield to reverse movement of the switch and pass over 
the tops of the teeth. In other modifications the handle 
is pierced with a zigzag bore as in Fig. 5, through which 
must pass successively the ends of a series of pins fixed 
on the cover or the base plate when there is no cover. 


The shape of the teeth, 15, 16, allows the handle and arm 
to return freely. 


Fires from Electrical Causes.—June has been a 
month of conferences, and in the two continents electrical 
engineers have been meeting to discuss matters of common 
interest. Earlier in the month, the Verband Deutscher 
Elektrotechniker met in Hamburg; about the same time 
the National Electric Light Association of America held 
its thirteenth annual convention at Washington ; last week 
the engineering conference of the Institution of Civil 
Engineers was held; and to-day sees the close of the 
twelfth annual convention of the Incorporated Municipal 
Electrical Association at Sheffield—to name only some of 
the principal assemblies. Useful and interesting papers 
were discussed ut the various meetings, and the resultant 
benefits sufficiently justify the holding of them. At the 
Washington convention a committee of the National 
Electric Light Association submitted a report on certain 
general information relative to the insurance which had 
been collected for the purpose of promulgating a better 
understanding between the association and the underwriting 
interests. Information was obtained concerning the actual 
hazard of electricity as compared with other hazards. It 
was shown that of the total number of fires in New York 
City during the past five years only 1°31 per cent. could 
be attributed to electricity. In Chicago during the year 
1906 there were a total of 3,597 fires, 63 of which were 
due to electricity. A circular letter was sent to each 
member of the association and to about 50 prominent 
underwriters and insurance companies asking for the 
expression of opinions as to the possibility of there being 
any hardship entailed on the electric lighting interests by 
undue publicity given to reports of electrical fires and other 
questions of a similar nature. То the question outlined 
above there were 61 answers in the negative and 123 in 
the affirmative from the members of the association, while 
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there were 13 affirmative and no negative answers from the 
underwriting interests. А large majority of the answers 
received from both the association membership and from 
the underwriters showed that there is а marked tendency 
on the part of the publie to assign electricity as the cause 
of all mysterious fires. The committee recommended that 
the association take action towards systematic and uniform 
inspeetion throughout the country, this inspection to be 
based on the National electrical code, and that each 
member of the company ascertain, if possible, the exact 
facts concerning all fires in its district that may be attri- 
buted to electrical causes; to see that, if possible, the exact 
facts are ascertained and published. 


Corporation Contracts.—A contract entered into 
with a corporate body would probably entail considerable 
publie inconvenience—quite apart from monetary loss.—if 
terminated before the expiration of its time through failure 
on the part of the contractor to carry out his part of the 
contract, and it is, therefore, quite proper for a corporation 
to see that any contract to which it may be a party pro- 
vides for the safeguarding of its interests. But no body— 
sole or corporate—is justified in safeguarding itself by 
imposing harsh and impossible conditions upon a contractor, 
and insisting upon the specific performance of a contract 
under circumstances which render such performance 
altogether out of question. It is common knowledge 
how employers are perpetually in fear of sudden and 
unreasonable attacks from organised labour, how these 
have the result of paralysing business, laying idle works 
and factories, and invoking forcible means of preventing 
other workmen from taking the places of the strikers. 
It is because such attacks, when they do occur, 
are beyond the control of individual employers, and 
because, in the case of many trades, they cannot very well 
be foreseen 12 months back, when contracts for annual 
supplies are made, that a reasonable strike, lock-out, and 
accident clause is agreed to. Our attention has been drawn 
to a clause in the tender form of the borough of Colchester 
electricity supply department in the tender for the supply 
of steam coal during the next year which would seem to 
act with considerable hardship upon the contractor. The 
clause reads as follows: “ also agree that if 
hindered or prevented by force majeure, strikes, lock. outs, 
combinations of workmen, accidents (whether at a colliery 
or elsewhere), or any other circumstances whatever beyond 
control from supplying the particular coal specified 
in the contract, will forthwith supply other coal in 
substitution therefor for so long as the circumstances may 
. actually necessitate, the substituted coal to be of the same 
- calorific value and to be supplied at the same price and on 
the same terms and conditions in all respects as the coal 
‘Specified in the contract, and to be subject to the approval 
of your Electricity Supply Committee." Indeed, it is 
hardly possible to conceive that all the conditions stated in 
the clause could be strietly complied with in a contract for 
any class of goods should the circumstances arise, and it is 
а type of condition which demands modification. The 
Government and all large corporate bodies invariably allow 
the contractor a proper strike clause, and the same should 
be allowed by other corporate bodies. 

London Tube Railways.—The Charing Cross, Euston, 
and Hampstead Railway was formally opened on Saturday 
last. The construction and equipment of this, the latest 
of London's electric tube railways, resembles closely the 
newer of the tubes already in existence. The line is about 
eight miles in length, and in its course rises 272ft., some 
of the gradients being as steep as 1 in 60. The capital 
cost of the line works out at about £720,000 per mile. 
This line should prove a very important contribution to 
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the traffic facilities of London, and its inauguration on 
Saturday last was marked by one or two rather interesting 
pronouncements on the policy of tube railways and the 
London traffic question. Sir Edgar Speyer, who is chair- 
man of the Underground Electric Railways Company of 
London, which controls the “ Hampstead ” tube, referred 
in his speech at the opening of the line to the possibility 
of co-operation between municipal and private enterprise. 
He dwelt upon the advantages in putting the tramways 
and tubes of London under one authority, and indicated 
that his company would be prepared on certain terms to 
grant the municipality the right of purchasing the tubes at 
some future dute. Such a statement bears peculiar import- 
ance, for it leaves it open to be inferred that the lines are 
not expected to be so successful as anticipated at the com- 
mencement of the enterprise, and that to maintain and 
work them on a profitable basis, also to meet the demand 
for extension of tube railways in other directions, are more 
than private enterprise can undertake alone. But this is 
surely one of the many other questions which, together, 
constitute the greater traffic problem facing London, and 
which сап best be attended to by а properly-constituted 
Traffic Board. Much yet remains to be done before even 
eontemplating handing over the tubes to the municipal 
authority. The first practical necessity is the appointment 
of a London Traffic Board. Weare glad to gather from 
Mr. Lloyd-George’s speech last week that the Government 
are considering the report of the London Traffic Commis 
sion with a view to action, but all who are interested 
would feel easier if it could be known when the long- 
overdue legislation would be taken in hand, and in the 
absence of any definite pledge it would seem that the 
co-ordination of the traffic facilities of London must still 
remain a pious hope. Mr. Lloyd-George tried to reassure 
his hearers by telling them that the Government were con. 
templating no measures which ought to give a moment's 
anxiety to any honest investor who wanted a moderate 
return for the money which he had put into a mode 
rate enterprise. 


Monophase Railway at Brebana.—This is claimed 
by L’Elettricita of Rome to be the first line in Europe 
having all the characters of an ordinary railway that is to 
be worked on the single-phase system, It is already open 
for merchandise for a length of 18} miles, passing in its 
journey through 17 tunnels and crossing three large bridges 
constructed across the River Brembo at different parts of 
the route. Vignoles rails are employed weighing 27% kg, 
per metre—say 56lb. per yard. Besides the two terminal 
stations there are seven intermediate stations, all of which 
are provided with sidings for goods traffic. The levels vary 
from 810ft. to 1,300ft. above sea-level. The maximum 
gradient is 2°4 per cent. for a length of 2,300ft., and there 
is a large number of curves, the minimum radius being 
490ft. The single-phase energy is supplied at 6,000 volts 
Throughout the entire length of the line the overhead con- 
ductor is erected together with a feeder of O'3in., two 
wires, each of 0 15in., for supplying light to the stations, and a 
telegraph line. The trolley wire is supported by a steel 
cable composed of seven wires, each of 0°075in. in diameter, 
suitable for a tension of 5,500lb. The copper conductor 
attached thereto has the form of the figure 8 rolled to 
a section of 0:078 square inch. Numerous methods of 
support are adopted along the line; in many cases 2iin. 
channel iron is supported on either side of the line by 
wooden posts, and to it the steel cable is attached. The 
insulators used have been tested when dry to 50,000 volts, 
and in abundant rain to 15,000 volts. They consist of 

oncentric bobbins slipped one over the other, made by 
Messrs. Ginori. The poles used are generally 64in. at the 
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top and 32ft. long, 5ft. 9in. being put in the ground. The 
lower ends are treated with creosote and chloride of zinc. 
The generating station is about onc mile of Santa Giovanni 
Bianco, on the left bank of the Brembo. Three Riva- 
Monneret electric generators, coupled direct to turbines, 
are installed, each of 500 kw. at 500 revolutions, and for 
25 periods. Separate exciting machines are installed, each 
of 50 kw. at 125 volts and 1,000 revolutions, each of these 
again being coupled direct to turbines. Each locomotive 
is provided with four monophase motors, cach of 75 b.p., 
suitable for a voltage of 250; each motor operates through 
gearing one axle of the motor truck. At the base of the 
locomotive a Wurst lightning arrester is located. Five of 
these locomotives have now been at work for the last few 
months drawing trains up to 175 tons, and notwithstanding 
the heavy gradients an average speed of 121 miles per 
hour, including stops, has been obtained with a maximum 
speed of 34 miles. 


Regulation of Field Magnets. Among the patents 
recently granted in this country is one to Messrs. Ganz and 
Co., of Ratibor, Hungary, relating to the regulation of the 
field magnets of dynamos. The pressure of alternating 
current generators is regulated to the load by including а 
resistance of negative temperature coefficient in the con 
tinuous-current alternator ficld circuit, or a resistance of 
positive temperature coefficient in connection with the field 
of the exciter, these resistances carrying a current depen- 
dent upon the pressure and the load on the machine, 
and influencing the current through the fields of the exciter 
зо as to control the excitation to the main machine. Tle 
polyphase generator, G, has continuous -current fie! 
magnets, F, energised by an exciter with an armature, 9, 
and shunt field winding, f. A counter winding, /, in series 
with the positive temperature coefficient resistance, W, is 
connected in shunt to the field winding, f. "The resistance, 
W, is traversed by the continuous shunt current in tlie 
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counter winding, F, and by an alternating current depend- 
ing upon the load and the voltage of the main generator, 
and obtained, for example, from two small transformers, i v, 
connected respectively in shunt across the terminals of the 
main machine, and in series with it, the secondaries being 
connected in series to the resistance, W. The connections 
of the two coils, 77, are such that the currents in them are 
in quadrature. If the load on the main generator, G, 
increases, the current through the secondaries increases, 
causing the resistance, W, to increase so that the current 
through the counter winding, f’, is weakened, and the 
excitation of the exciter correspondingly strengthencd. 
The resistance, W, can be arranged in shunt across the 
field winding, F, of the alternator in series with a counter 
winding arranged upon the field winding, F. A resistance 
of negative temperature coefticient may be connected in 
scries with the field winding instead of a resistance of 
positive temperature coefficient connected in shunt. To 
equalise fluctuations of pressure produced by alterations of 
frequency, a self-induction coil, d, may be switched into the 
circuit of the transformer coils, г v. 
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Electricity and Tramway Legislation for New 
York.—While London is still wearily discussing various 
schemes for unifying electric supply undertakings within 
its area, and is carrying on a silent agitation in favour of 
co-ordinating its multifarious traffic facilities, under the 
regime of a Traffic Board, New York already boasts of these 
necessary reforms. The Public Utilitics Bill, which has 
now passed into law, and becomes active almost imme- 
diately, abolishes the State Railroad Commission, the State 
Gas and Electric Light Commission, and the Rapid Transit 
Board of New York City, and creates in their placcs two 
commissions of five members each, who shall have jurisdic- 
tion over the public service corporations of the state. The 
state is divided into two districts. Tho first district 
includes the entire city of Greater New York, and to it one 
of the commissions will devote its entire attention. The 
second district will comprise the rest of the state. The 
commissioners for both districts arc to be appointed by 
the Governor with the consent of the Senate. The salary 
of each commissioner is fixed at £3,000 a year, the total 
for the 10 being £350,000 annually. Each commissioner is 
also empowered to appoint counsel at £2,000 a year, anda 
secretary at £1,200 a year. The jurisdiction of the com- 
mission in the first district extends to any common carrier 
operating or doing business within the limits of New York 
City, to the manufacture and sale of gas and electricity, 
and, in addition, it shall exercise all the power of the 
Rapid Transit Commission conferred upon it since the 
passage of the Act creating that body in 1891. The 
second district commission will bave similar powers in 
the rest of the state, inciuding the regulation and control 
of all transportation of persons and property by public 
service corporations. The expenses of the first district, 
except the salaries of the commissioners, counsel, and 
secretary, are provided for iu the same manner as 
the Rapid Transit Commissiun, and the salaries and 
expenses of the commission in the second district are made 
a charge on the state. The tcrm of one commissioner in 
each district is fixed to expre on Feb. 1, 1909, and the 
term of one commissioner in each district expires annually 
after that. Successors are appointed for full terms of five 
years. The law provides that the franchise of a public 
corporation shall not be transferred, assigned, or leased 
without the permission of the commission having jurisdic- 
tion. Each commission is empowered within its jurisdiction 
to fix the form of accounts and reports of the public 
serviee corporations, to investigate accidents, to fix just 
and reasonable rates, to order adequate service as to cars, 
motive power, timo schedules, salety devices, employés, 
and other instrumentalities. Its orders are to be enforced 
until modified or abrogated by the commission or unless 
declared by a court of adequate jurisdiction to be unautho- 
rised by this or any other Act, or to be in contradiction of 
the Constitution of the United States. The commissioners 
are empowered to prescribe methods of regulation of the 
electric supply system as to the use for incandescent light- 
ing, and to fix the initial efficiency of incandescent lamps 
furnished by the persons, corporations, or municipalities 
generating and selling clectricity for lighting. The com- 
mission are entrusted with wide, far-reaching powers, and 
as most of the problems they will be called upon to deal 
with will relate to intricate technical details, it is hoped 
that electrical engineering will be adequately represented 
on the commission, for a great deal of the time and atten- 
tion of the latter will be occupied with electrical matters, 
and (if an outsider may be permitted to say so without 
offence) we hope that a good law will not be rendered 
ineffective because of unrepresentative, and, therefore, 
incompetent, administrators. 
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INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


The twelfth annual convention of this association was 
opened at Sheffield on Tuesday last, under the presidency 
of Mr. S. E. Fedden. Such a large number of members 
were present that the hotel accommodation in Sheffield was 
severely taxed. Tho opening meeting was held in the 
town hall. 

The Mayor (Alderman R. Styring) in a short and well- 
chosen speech welcomed the members to Sheffield, and 
promised that everything should be done to make the visit 
as successful as possible. He referred to the gradual tran- 
sition of the soap ie electrical supply from a purely 
lighting business till power, supply, and traction work 
became most important. In Sheffield they looked to 
electrical furnaces to aid their manufacturers, and one was 
already in use. The low price of gas (18. 2d to 18. 4d. 
per 1,000) made the task of Mr. Fedden no light one, but 
the undertaking had prospered in spite of these severc 
conditions. They had now some 7,000 h.p in motors con- 
nected to their stations, of which the new one at Neepsend 
was laid out to meet а much larger demand in the future 

Mr. 5. E. FEDDEN then took the chair and thanked the 
mayor for his kind welcome. It was fitting that the 
association should come to Sheffield while Alderman 
Styring was mayor, as he had been chairman of the Elec- 
tricity Committee since the commencement with the excep- 
tion of one year. He thanked him in the name of the 


association for bis remarks and for the reception and 
dance to be held that evening. Mr. Fedden then delivered 
the following address : 


Presidential Address. 


BY S. E. FEDDEN, CHIEF ELECTRICAL ENGINEER, SHEFFIELD. 


My Lord Mayor, Ladies, and Gentlemen, When in 
June last your council elected me to be president of this 
association, I stated then how deeply I appreciated the 
honour which you had done me, and how thoroughly I 
realised the great responsibilities and important duties 
attaching to such a position. These responsibilities are 
growing more important year by year as your association— 
which comprises amongst its members most of tbe chief 
municipal electrical engineers and electric light committees 
in the United Kingdom—is now becoming more and more 
recognised as an authority whose voice must be listened to, 
and your president and council have to task them:elves 
very seriously in order to perform the many duties 
embraced in the management and development of your 
association. Important work has been undertaken by this 
association during the past 12 months in connection with 
parliamentary and Local Government Board questions, 
as you will learn from a perusal of our annual report, 
which will shortly be placed before you. The 
benefit from our annual conventions is considerable. 
They are arranged with the minimum of entertaining 
and feasting consistent with the sociability called for by a 
meeting of members from all parts of the United Kingdom 
who only have this one opportunity each year of renewing 
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acquaintance with their brother members and engineers. 
They atford excellent facilities for the interchange of ideas 
and side talks between engineers and chairmen, and the 
reading and discussion of papers, which occupy the larger 
portion of the convention programme, provide opportunities 
of obtaining valuable information which has often taken 
many years to acquire, besides the benefit common to all 
gatherings of this class—namely, a widening of the 
individual's point of view, and the realisation that there 
are many ways of doing most things, and right and 
wrong are terms always “relative” and often “related.” 
It appears to me to be getting more difficult year by year 
to prepare matter for a presidential address which shall 
contain anything novel and instructive without embodying 
subjects which have already been treated by presidents of 
kindred associations and their many branches. Further- 
more, I was greatly discouraged whilst preparing my 
address by reading an article in one of the technical 
journals by W. M. M," in which he stated that “ presi- 
dential addresses can always be passed over without read- 
ing, save in the rare cases where they sot anybody talking; 
then look to see what the fuss is about." I have the con- 
solation, however, of feeling that that gentleman will never 
read these lines. I found it difficult to select any particular 
subject on which to base my address unless I dealt with a 
technical matter, as was my original intention, when I had 
thought of placing before you a brief description of the 
means which are being adopted in Sheffield to overcome 
some difficulties in the distribution of alternating current 
in large mixed lighting and power systems. However, 
the desire to bring before you certain points of wider 
and more general importance to our members and the 
communities for which we work, led me to hand over 
to a member of my staff, Mr. Cridge, the task of elabo- 
rating and putting before you some of our technical 
problems and the attempted solutions in the form of 
a paper, which will, I trust, evoke a discussion worthy 
of the care and attention which he has devoted to its 
preparation. 

Association's. Utility.—First of all, I wish to say that I 
do not think the present and future importanoe of this 
association and the good work which it has in the past 
accomplished and is now carrying out are sufficiently 
appreciated either by the engineers or committees of cor- 
poration departments. I wish to impress upon the minds 
of such that a great deal of work is being quietly carried 
on. Our association has been able to effect improvements 
in various matters touching the electrical industry from 
the municipal electrical engineer's point of view, and to 
remove difficulties and grievances which would have been 
well nigh impossible by individual effort. The fact that 
the members of the council belong to the principal 
cities of the United Kingdom entails upon them a 
good deal of travelling to attend committees and the 
sacrifice of much of their leisure, the meetings being һе! 
from 9.50 a.m. to 1 or 2 p.m. Saturday, which is the onlv 
day on which we can rely upon getting together a fair 
gathering of the busy men of which the council consists. 
The meetings are held in different cities, but most 
frequently in London, and I estimate that the distanc: 
travelled by the 14 members and myself from our 
respective homes to the Metropolis and back is over 
6,000 miles on each occasion. As meetings are held eight. 
co ten times during the year, it follows that some self- 
sacrifice and enthusiasm must be credited to those who act 
upon the council of the association. The question is some- 
times asked by prospective members or associate members, 
and I have even heard it from actual members, What 
good has, or will, the association do for me?” To 
such I would say, “What have you done, or what 
can you do, to promote the welfare and success of 
the association, thereby promoting the welfare of 
municipal electrical undertakings in general?” Do 
not be disappointed because personal benefit does nor 
immediately follow upon membership ; endeavour to take 
a broader view of the situation; the more prosperous tle 
association becomes the more stability will be given to the 
position of every competent engineer en in municipal 
work and the greater uniformity of technical practice and 
more advantageous legislation will be secured, which will 
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improve the prospects of public electricity supply and react 
favourably on the trade of the country by ensuring a plenti- 
Let 


ful supply of cheap electrical power for all purposes. 
us once and for all put away the idea that this association 


is а trade union for the immediate and personal benefit of 


each member. It does, however, endeavour to attain to 


the best ideal of trade unionism, that of the ancient guilds 


who strove first for the betterment of the industry by 


which their members lived, and to foster the feeling that 
each member by working for the pre-eminence and ultimate 
good of his profession would secure for himself a confidence 
and satisfaction in his career to which worldly prosperity 


alone could never set the crown of true success. 


The Status of the Municipal Enginecr.—We can all look 


with satisfaction to the decided improvement which has 
Our 


taken place in the status of the municipal engineer. 
position has become more stable, and if some of the mystery 


which, I believe, surrounded us in the early days has dis- 


appeared, it is now realised that the successful public 
supply of electrical energy is an undertaking to which the 
best class of technical and business men may entirely 


devote themselves and achieve results fully justifying а 


generous scale of remuneration and the fullest confidence 
on the part of the directing committee. 
salary in the case of chief officials is one which seems always 
to arouse a great deal of discussion. Everyone interested 
in local government seeks economical working, and sees in 
the amount of а man's salary an item of expenditure 
which he frequently understands better than the estimates 
for works to be carried through under that man's super- 
vision, although he probably realises that the clearness 
or otherwise of an officials judgment may make a con- 
siderable difference to the benefits to be obtained from the 
large expenditure which he is called upon from time to time 
to approve of. Yet it is difficult to resist the temptation 
to subscribe to a popular cry and object to the proposed 
increase, particularly if the amount of the salary in ques- 
tion happens to exceed the figure which he at that stage 
of his career believes to be “as much as any man is 
worth.” So I am afraid we must be resigned to these 
occasional outbursts, and endeavour to rob them of their 
point by the increasing extent and success of our depart- 
ments. It is not a matter upon which I wish to dwell, 
for I think such discussions are unavoidable and generally 
quite well intentioned, although sometimes so unfortunate 
in the manner in which they find expression. But 
there is another and more serious question upon which 
I wish particularly to make a few remarks. There is a 
feeling in the minds of many that it is not well for the 
control of so many public utilities to fall in the hands 
of officials. This feeling is well illustrated by the following 
which I quote from a powerful and deservedly popular 
newspaper of more than local influence, the Sheffield Daily 
Telegraph. Commenting upon last year’s salary increase 
list the writer said: Municipalism is creating a bureau- 
cracy which in the long run is inevitably a bulwark against 
advancement, progress, and individual liberty. It is 
evolving а class of expert, highly-paid officials, into whose 
hands the real reins of government must inevitably fall. 
The constantly changing succession of amateur adminis- 
trators, which the principle of popular election provides, can 
only follow with more or less humility the dictates of the 
real powers.” I cannot agree with this statement іп any 
way ; the increase in the number and importance of municipal 
officials is only a consequence of the increased scope of 
corporation activities, which has at least the sanction of the 
electorate, and in the newer branches of corporation work men 
frequently enter its ranks from private business and again 
leave it for the often superior inducements of service with 
a private firm. That as a body these men are bureaucratic 
I deny. They often have no monopoly to administer, but 
must compete with private trades having greater liberty of 
action, and can only succeed by giving the best possible 
service to the public unhampered by any restrictions beyond 
those essential to the equal and fair treatment of every 
member of the community. To describe this association as 
a menace to advancement and public liberty is unkind, not 
to say exaggerated. Surely the world’s work must be done, 
and the demand of the public for this or that convenience 
and advantage supplied. And by whom better than well- 
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trained and educated specialists who can take an indepen- 
dent stand, because they have the confidence of the repre- 
sentatives of the people, whose wishes they have to carry 
out in the most efficient manner, and who are not obliged, 
first and foremost, to consider the direct profit of every 
transaction to themselves or some firm and its shareholders ! 
To say that the officials of a corporation are the real 
powers may be flattering to those officials, but it is 
certainly not generally true. The engineer who has the 
confidence of his committee is usually listened to, and will 
go to great lengths in order to enable the members to 
appreciate the exact bearing of any question which may 
arise, and his reasons for holding any particular views, but 
I am certain that the members of the committee are often 
less dependent upon the official than upon the sturdy 
and independent craftsmen engaged in their own private 
businesses. The view taken by different parties on the 
influence and remuneration of public officials depends, of 
course, to a large extent upon their attitude towards the 
principle of municipal trading. And those who favour it, 
or have at least given attention to the subject, realise that 
the magnitude of the various undertakings controlled bv 
municipalities to-day calls for the keen supervision and 
directing initiative which characterises the management of 
the best class of private business, and the salaries for which, 
at first sight considerable, may easily prove to be the best of 
investments and yield a good return in a satisfactory and 
economical service. 

The Treatment of the Municipal Engineer.—The treat- 
ment of the engineer by his committee is a subject which 
I approach with certain diffidence, because during the whole 
of the period I have been in municipal employ I have 
received the utmost consideration, courtesy, and support 
from those members of the Council who have had the 
direction of my department. Unfortunately, however, 
this is not always the case, and instances are on record 
where municipal engineers have been placed in ignominious 
positions because of the unnecessary interference of com- 
mittees with the technical details of the undertaking. It 
cannot be expected that the average committeeman can 
often be in а position to decide matters of a technical 
nature, and after giving the fullest consideration to the 
question of general policy and expenditure advanced by 
the managing engineer, it is far better that all technical 
and detailed matters should be left in the hands of the man 
who has spent years in acquiring knowledge and experience 
of this work. The broad questions of general policy, and 
the commercial development of the undertaking, are matters 
worthy of the close attention and deliberation of committee- 
men, and in this direction some of them have notably 
advanced the interests of their departments and the elec- 
trical industry generally. 

The Continuity of Chairmen.—Whilst on this subject, I 
should like to make a few remarks with regard to the 
decision of the council of one of the largest municipalities 
in the United Kingdom, whereby it is decreed that a 
member of the corporation cannot hold office as chairman 
of a committee for a longer period than three years. In 
my opinion, the continuity of the chairman and principal 
members of committees is essential to the successful 
development and well-being of the department, par- 
ticularly so in the case of an electric supply, where the 
intricacies of working cannot be grasped in a short time, 
but can only be gained gradually by actual experience. 
Therefore, it may happen that at the time when a chairman 
is compelled to relinquish his office he has become fully 
capable of efficiently guiding and controlling the electrical 
enterprise of the corporation, which would, by reason of 
its complexity, be left entirely to the official in charge 
unless the principal members of the controlling committee 
were prepared to devote some time and attention to master- 
ing the principles which underlie its successful working. 
The advocates of the ‘“short-period ” policy would probably 
say that the control of the department does not rest with 
the chairman, but is in the hands of the committee. But, 
as a matter of fact, the committee is largely guided by its 
chairman and those members who act as chairmen of sub 
committees, for the simple reason that by virtue of their 
offices they have familiarised themselves with the details 
of the administration of their department in a much greater 
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degree than the other members of the committee are able 
to, and are, therefore, better able to explain matters relating 
to the working of the department and advise the committee 
accordingly. Under existing arrangements there is always 
the risk that the policy of the department may be inter- 
rupted by a change of party in power, and although it does 
not necessarily follow that the installation of а new chair- 
man denotes a discontinuance of the policy adopted, yct 
it may often react unfavourably upon the undertaking, 
inasmuch as the change will generally necessitate a consider- 
able amount of work on the part of the engineer in order to 
put the new committee properly in possession of informa- 
tion which is essential to their appreciation of his schemes 
and requests. 

The Continuity of the Engineer. —If a short period of 
oflice is wrong in the caso of the chairman, how much more 
so is it with the managing engineer ; and in this direction 
I note with satisfaction а great change in recent years. 
We all remember the shift man who was always shifting, 
and the chief engineers who came, and staved a little, and 
moved on and frequently upwards in their continuous 
pursuit of wider experience. Increased knowledge and the 
greater facilities for communicating it now afforded by the 
technical Press, and such associations as our own, have 
changed all this, and to-day an engineer can often find 
enough scope for his activities in the rapid development of 
some particular undertaking, and I am sure the industry 
and the individual departments are gainers by the change, 
for the prospect of a long tenure has a steadying etfect 
upon a man's work and policy, and promotes a feeling of 
security among the rank and file of the staff. It must not, 
however, be thought that I recommend too great a devotion 
to any particular berth on the part of the young men. On 
the contrary, I consider that after completion of the 
pupilage or apprenticeship or whatever probationary time 
he has spent in finding out what he wants to learns, the 
young engineer should take the earliest opportunity of 
getting experience in other parts of the country or abroad, 
for as years pass it becomes more difficult to make such 
changes without sacrifices of saiary or social ties, and in 
later life, when money is an object and more important 
positions are to be sought, these early experiences will 
generally bear fruit in attributes of character and person- 
ality of the greatest value to a leader, and an appreciation 
of the futility of any dogmatic attitute towards technical 
problems, qualities not often found in those whose early 
experience, although perhaps deep, is possibly narrow 
with regard to places and people. 

Division of Management in Electrical Supply Departinents.— 
A question which has been the subject of some discussion 
is the division of the management of an electric supply 
business into two departments—an engineering and a com- 
mercial—and although the circumstances vary to some 
extent with local conditions and the relative proportion 
which the engineering side bears to the commercial in different 
undertakings, yet I am of the opinion that generally such 
a business as ours should be under the control of an 
engineer who is qualified by temperament, education, and 
experience to watch and foster its commercial development 
whilst well able to carry forward the engineering work and 
deal with the various problems of supply. Such a man 
would realise that no engineering success could be con- 
sidered complete until time had testified to its thorough 
public utility and the financial soundness of its results. 
It has been stated that few, if any, men can be found to 
possess those qualifications, but I do not think that is so. 
They are sufficiently numerous in the other great branches 
of the engineering profession, and I have no doubt that 
time will add to the number of those who have been so con- 
spicuously successful with our own larger undertakings. It 
must be borne in mind that the development of electrical 
engineering bas led to so much specialisation on the part 
of manufacturers of machinery and apparatus that it is no 
longer necessary or possible for the purchasing engineer to 
be an expert in the design of all the machines he uses; a 
sound engineering training and the assistance of men who 
have had considerable experience in their own different 
branches of electricity supply work will enable him to 
expend capital to the best advantage, and design the whole 
of his system with a unity of object which would hardly 


—— — nnn SS S — — 


895 


be attainable by a man who had not been trained to regard 
the business from the broad standpoint of a reliable and 
cheap service with sound if not highly profitable financial 
results. Further, | would urge that the whole business of 
the supply department should be carried out by the engi- 
neer manager. There have been some attempts to combine 
certain duties, such as account collecting, with the rates 
and other demands made from the borough treasurer's 
oflice. This, at first sight, possesses certain advantages, 
but very little experience goes to prove it a dangerous 
policy, because the electricity department holds no real 
monopoly and has all to gain by keeping in close touch 
with its consumers, meeting their complaints promptly and 
taking care to give them the feeling that it is ever ready 
to assist them to get actual value for the moneys paid, and 
not force them to pay whether pleased or not in the auto- 
matic and impersonal manner which we associate with rate 
collecting. 

Local Gorernment board Proce/ure.—During the year а 
good deal of attention has been drawn to the action of the 
Local Government Board with regard to loans for exten- 
sion work. The inspectors of the Board who conduct the 
local inquiries which follow our application for permission 
to borrow appear to be vested with very comprehensive 
powers, and in certain cases have employed them with so 
much zeal as to suggest a desire to restrict the expenditure 
of public money in such undertakings, and have also shown 
a disposition to criticise the manner in which the undertak- 
ings were being developed, and the cost of works done, 
questions, in my opinion, solely for the local authorities 
themselves. It is not an easy matter to prepare close estimates 
for work to be carried out over a number of years, because of 
the fluctuations in cost of material and labour, and because 
it bzcomes frequently sound policy to change details of a 
scheme as it progresses. It is, therefore, necessary to be 
somewhat liberal in estimating for some of our work, with 
the result that when the inquiry takes place the engineer 
may be subjected to a searching cross-examination on almost 
every detail of his past and future estimates, many items in 
which should be looked upon as provisional sums for use at 
his discretion. Recently it has been the practice of the Board 
to sanction loans for specitic purposes only, which is very 
unsatisfactory from the engineer's standpoint, and unfavour- 
able to the electric supply department. For example, а 
firm may decide to build new works, and apply to the cor- 
poration for a supply of power, probably atsome distance from 
the nearest mains. This extension will involve an unlooked- 
for expenditure on cables, and most likely plant to meet 
the demand. Under existing conditions money could not be 
spent in this way —in fact, nothing could be done until a loan 
has been specially sanctioned by the Local Government 
Board, which would entail a long delay. Naturally the firm 
will not wait indefinitely, and will probably either put in 
another form of power or install their own electrical plant. 
Consequently, a valuable customer may be lost to the 
electric supply department, whereas if municipal authorities 
were empowered to proceed with such extensions as and 
when ealled upon, and to pay for the additional plant 
out of a floating or provisional loan to be accounted 
for afterwards, 16 is conceivable that in many cases valu- 
able business could be secured. Again, the Local Govern- 
ment Board has an unfair condition which insists on 
charging to revenue account the wages paid to permanent 
workmen and ofticials engaged on work rightly charge- 
able to capital. It is contended by them that if employes 
are engaged specially to carry out extension work, and 
are discharged on the completion of such work, their 
wages may be charged to capital, but if after the 
completion of such work they continue to be employed, 
the whole of their wages must be charged against 
revenue. The effect of this is to discourage the direct 
employment of labour and to force municipalities to place 
works in the hands of private contractors which сап 
frequently be done better and more cheaply by themselves, 
although it does not appear that this result is realised or 
desired by the Local Government Board. All municipal 
departments of any size are obliged to keep a staff of 
jointers and labourers for cable work. 16 would not, 
however, be practicable to employ distinct gangs of men 
on capital and revenue works. I contend that engineers 
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should be allowed to analyse the wages paid to their staffs, 
and debit the proper proportions to capital and revenue 
accounts in accordance with the nature of the work carried 
out. By doing this the cost of capital works is often less 
than it would be if a private contractor were employed, 
and the cost of maintenance work is also benefited by the 
greater continuity of employment which can be given to 
workmen through carrying out everything with directly- 
employed labour. We have endeavoured to obtain an 
interview with the President of the Local Government 
Board with a view to ventilating our grievances, and I 
believe that if the complaints were clearly put before 
him he would see that we have just cause for dissatisfac- 
tion, and that a friendly discussion would lead to à more 
reasonable mode of procedure in dealing with applications 
for loans by municipal electrical undertakings. Also the 
removal of some of the more objectionable regulations 
now in force, or, at any rate, an undertaking that they 
would be interpreted with less rigour than at present. 

Кезетте Fund —The number of us who have had the 
pleasure of contributing to the relief of the rates from out 
of our hard-earned profits is, I fear, quite small, but that 
is nob necessarily a reproach, for it must be remembered 
that in the case of paying concerns the general ratepayer 
has not contributed anything beyond the security of the 
rates, and should hardly be benefited at the expense of the 
direct user of electricity. After a suitable reserve fund 
has been accumulated to deal with premature antiquation 
of plant and unforeseen expenses, any surplus might be 
devoted to the benefit of the non-direct consumer by exten- 
sion of network and street-lighting, and to the benefit of 
the direct consumer by reduced tariff. 

Adverlising.—A new feature of electric supply work 
is advertising. Until quite recently, electric supply under- 
takings did little or no advertising, in the ordinary 
sense of the word. In the early days of electric lighting, 
as soon as the service became reasonably reliable, in 
the large towns there was no lack of demand from 
public buildings and the better class of business and 
private houses, where the advantages of electricity as 
an illuminant against those of its then very imper- 
fect rivals far outweighed considerations of cost. 
The engineers of that day were concerned with a host of 
technical problems which needed solution before the public 
supply of electrical energy could be developed freely, and 
had no leisure and little inclination to tackle the 
unaccustomed task of creating a demand for their 
commodity. So for a long time they were content with 
the return which the unworked ground provided. But the 
change in methods of business and living calling every 
year for greater artificial comforts and mechanical aids, 
stimulated invention and rendered it possible to extend 
greatly the scope of electrical work, and made it necessary 
to reduce the price of electrical energy in order to meet the 
competition of other sources of light and power to such low 
figures as could be only realised by production on a large 
scale. No longer then could the unstimulated demand of a 
supply area suffice for prosperity, but cultivation must be 
resorted to, and the desire to remind you of the natural 
laws which apply to such а condition of working must be 
my excuse for speaking at some length upon a subject which 
I am sure has engaged much of your attention of late. Our 
position to-day is in many respects similar to that of 
the cultivator who, by stress of competition, finds himself no 
longer supported by the natural production of his holding 
and must resort to methods of fertilisation, in doing which he 
is soon confronted by the principle of * diminishing return " 
which sets a limit to the amount of capital and energy which 
he can profitably expend in improving the yield of his land. 
Similarly with the creation of a demand for electrical 
energy. The first consumers are obtained with little or no 
difficulty ; after a time the rate of increase of connections 
falls to а low value, perhaps almost balanced by a few 
disconnections which are unavoidable. Here is the occasion 
for energetic effort; canvassing, price reduction direct or 
indirect —and missionary work among the next circle of 
possible users. Once more we go ahead and secure new 
business, but every kilowatt connected this time has cost 
something to secure. Soon a steady condition is again 
reached. To move forward once more, renewed etlort is 
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required ; more educating of the public; fresh adaptations 
of electricity ; special terms and concessions must be made 
to get us moving into the next larger circle of demand, and 
again every kilowatt has cost money and more money to 
obtain than in the preceding case. The inference is that 
we can reach some marginal stage where the cost of 
securing a consumer would be equal to or greater than the 
benefit to be derived from him. I do not hold that we are 
by any means near to such a condition of affairs, or that 
the preceding remarks have more than a theoretical 
bearing upon the problems which beset us, but the con- 
sideration of that principle may help us to realise the 
very low efficiency of advertising generally. As carried 
on in most businesses to-day, it appears to be exten- 
sive rather than intensive, and I question whether a 
commodity like our own, upon which the profit is 
extremely small, can be effectively pushed through the 
usual medium of the printer and press alone. It must 
be remembered that we have arrived late in the com- 
mercial world, and the average man's receptivity has been 
dulled by masses of printed matter, and his eyesight 
dimmed by countless signs and posters in which art and 
truth are variable quantities. So I do not think we shall 
be well advised to take too seriously the exponents of 
the new publicity who are arising amongst us, each with 
his own particular method for stunning the unsuspecting 
publie. Can we not approach this problem in our own 
way as we have so many others in the past, and however 
commercial we become by the decree of modern conditions, 
yet keep our enterprises free from the taint of mere 
huckstering? After all, the object in view is to ensure 
that every likely consumer shall become acquainted with 
the possibilities of our supply in relation to his business, 
pleasure, or home life, and that such information shall 
certainly reach him without any effort on his part. The 
safest and most efficient means of securing this result is by 
demonstration in the form of press records of work done, 
showroom displays, exhibitions, and the loan of apparatus 
on approval and although this method may involve con- 
siderable outlay, I think the return would be immeasur- 
ably greater than upon any extensive scheme of 
general advertising alone, moreover, such means inspire 
confidence and avoid the possibility of creating an 
exaggerated impression, or overstating any particular 
claim. Apart from considerations of business morality, 
this is à most important point, where the investment by 
the consumer in electrical apparatus is not the end but 
only the commencement of continuous business relations, 
which can only be satisfactory and react favourably on the 
undertaking when the results are at least equal to the 
expectations of the purchaser. 

The Abolition of Meters.—The possibility of doing away 
with electricity meters seems to have a fascination for 
many minds, and often one hears it remarked that elec- 
tricity should be supplied like water, some charge being 
made based upon the value of the user's premises and the 
capacity of the consuming apparatus fitted therein. Wbether 
this is a sort of residual brain impression left by our old 
friend the * water analogy " I cannot say, but it seems to 
me a very fallacious comparison, for it overlooks the difference 
between the cost and the possibilities of a water supply, 
partieularly а low-pressure water supply and а supply of 
electrical energy. Our own costs are largely made up of 
fixed charges, but in the case of a public water supply I 
presume it is still more so, capital charges enormously out- 
weighing running expenditure, and so making waste and 
excessive consumption of less relative importance than it 
would prove to be in the case of electricity. But the most 
important distinction lies in the fact that there is во verv 
little temptation to exceed a certain average consumption of 
water per individual. In spite of amateur gardeners and 
photographers, when the average man has been provided 
with water for his cooking, bath, and household requirements, 
with perhaps a little to drink for the benefit of his stomach, 
be has no incentive to use more. Water for him has reached 
its point of “final utility," in the language of the political 
economist, and further supplies would be worse than 
useless. But a supply of electrical energy convertible to so 
many purposes of use and luxury, or even profit earning, 
would be a great temptation, and, in spite of restrictive 


fuses and fittings, I incline to think that we should soon 
see a rising load factor associated with falling profits, in 
contradiction to all experience. It has often been remarked 
in defence of municipal trading in wiring and fittings that 
cheap fittings sell electricity, but I think without the much 
abused meter we should discover that cheap clectricity sold 
fittings, and have to look for our profits in a boom in electric 
heaters and sundries. 

In conclusion, I would remind you that in'view of the 
new regulations governing the constitution of the council, 
all its members will retire on Thursday next, so an 
exceptional opportunity will he afforded to each member of 
the association to secure for himself representation on the 
council through the medium of the ballot. Those members 
who have so ably served the interests of the association, 
and worked so energetically in connection with the 
various matters of importance to the industry which have 
engaged its attention, will, I think, be in accord with me 
when I suggest that you should use your powers to secure 
4 council in which enthusiasm sball be tempered with 
experience, a council in which new men with fresh ideas 
‚сап find the opportunity of service which they desire. 
At the same time, I sincerely hope that some of the 
older members may again be returned, and so give a 
certain continuity to that policy which has been successful 
in the past, and at the same time exercise some restrain- 
ing influence upon the eagerness of the more youthful 
members. 


Alderman PEARSON, of Bristol proposed a vote of 
thanks to the president for his address, and expressed his 
agreement with the same. The matter in the address was 
not under discussion, but he thought many of the subjects 
touched were of great importance. 

Alderman BRUCE, of Sunderland, seconded the vote of 
thanks, and advised all municipal electrical engineers to 
join the association. He endorsed the president's remarks 
аз to the advisability of continuity in chairmanship. He 
considered that exhibitions did more to extend the demand 
than advertising in local papers. 


Extension of Electricity Supply to Outlying 
Districts. 


BY R. L. ACLAND, BOROUGH ELECTRICAL ENGINEER, 
CHESTERFIELD. 


The author must commence by making an apology for adopting 
a title to this paper which might be expected to appear at the 
head of a scientific treatise on the various known methods of 
extending a supply of electricity to outlying districts of a town, 
whereas he has not attempted to make it more than a descrip- 
tion of a problem which he was up against, the manner in 
which he dealt with same, and the result of over 12 months’ 
operation of the installation, in hopes that the information with 
regard to the method of working, which has not been previously 
adopted in this country, might prove of interest, if not of use, to 
any members who have to give a supply under similar condi- 
tions, "The lighting network of a small town of which the 
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growth was somewhat slow was naturally cut pretty fine on the 
outskirts, and when a demand arose for a considerable supply 
in a small compact area some 14 miles beyond the edge of the 
existing network, and 2} miles from the power-house, the 
question was how to deal with same in the most all-round 
economical manner -that is, combining a small capital expendi- 
ture with low working costs when installed. It was considered 
that the requirements of the district would be Pupp tee for the 
present by 50 kw., and taking this figure as a basis, a com- 
pirison of the various systems was made, in order to arrive at 
the one which seemed to conform most to the above require- 
ments. 
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High-tension transmission from the power-house 2} miles 
distant would have involved rotary converters, static trans- 
formers, and special switchgear at either end, with an enlarge- 
ment of the main power-house at one end, and special buildings 
at the other, to accommodate the necessary plant, whether the 
supply given was alternating or direct, in addition to 2) miles of 
high-tension cable, half of which would have been drawn into 
the existing ducts, and the remainder laid solid. An extension 
of the existing low-tension system was out of the question, even 
in those palmy days with copper at £75 per ton, as the nearest 
feeding point could not accommodate the load, and it would 
have been necessary to go right back to the power-house. An 
ample area of copper had fortunately been laid with the tram- 
ways, which extended to the district requiring the supply, and 
the full length of line provided for was not ultimately con- 
structed. It was, therefore, considered that the best method 
would be utilise a portion of this surplus copper, but as the light- 
ing would have to run in parallel with the tramway supply, the 
question of taking up the variation in voltage at the far end of 
the traction feeders was the most important one that had to be 
settled. This could be done in one of two ways, either by 
putting down a battery of accumulators, and charging sume by a 
motor-generator during the day and discharging at night-time, 
or by running direct in conjunction with some form of auto- 
matic voltage regulator. The last-mentioned was the scheme 
ultimately adopted, as а guarantee was received from the makers 
of the regulator used to give an automatic regulation within 1 per 
cent., with a 10 per cent. variation of the voltage on the tram- 
way supply above and below normal—namely, from 450 to 550 
volts. 

The capital cost of the various schemes was taken to be 
approximately as follows : 


High-tension transmission with direct-current supply ............ £1,770 
M T alternate-current supply......... 1,560 
Low-tension T from lighting supply ................-. ,900 
T i traction supply (with accumu- 
ГҮЛКАН aub ep) PR ̃ N A s UA КҮЛКҮ 1,720 


Low-tension transmission from traction supply direct with 


voltage regulator „ ß„„ „é 600 


The cost of the local mains network required is not included in 
any of the above figures, as this would be practically the same 
in each case. 

A general description of the apparatus in use is as follows: 
А 4 feeder is taken from the pd on the tiact.on board in the 
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power-house (the circuit breaker controlling same being wedged | the switch controlling the feeder supplying the sub-station. А 


up) and carried to a point on the route two miles distant, and 
terminating in а feeder pillar containing four 200-ampere circuit 
breakers and isolating feeder switches (as shown in the photo- 
graph); for the remaining half-mile a ‘2 cable is taken, 
terminating in a second feeder pillar, in which the negative 
connection is also made to the rails and provision made for con- 
necting to the trolley line in the event of a breakdown on the 
feeder supplying the sub-station. From here connection is 
made by underground cables, both poles insulated, to the 


Sub-Station Switchboard. 


motor starting panel on the sub-station switchboard. The sub- 
station is a plain brick building situated on land behind some 
cottages adjacent to the largest consumer, and contains one 
79-h.p. motor direct coupled to 50-kw. compound-wound 
generator, space being provided for a second set if required in 
future. The switchboard consists of three panels, and, taken 
in order from left to right as shown in the photograph, they are: 
No. 1, controlling the motor and containing circuit breaker, 
ammeter, single-pole switch, starting rheostat, апа wattmeter ; 
No. 2 is the generator panel mounted with ammeter, double- 


pole switch and fuse, automatic voltage regulator and shunt | 
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remote-control apparatus was considered for starting up from 
the power-house, but this would probably have led to the daily 
inspection being sometimes neglected, and was in consequence 
abandoned. From the above remarks it will be seen that the 
running labour costs are small, amounting to about 6s. per 
week. The current taken by the motor being a kind of steady- 
ing load on the traction generator, which is run without a 
battery in parallel, the cost of power can be put at a very small 
figure, as the fuel costs at the power-house are 20d. per unit 
generated. The only other costs are oil, voltmeter records, 
carbon brushes, and renewal contacts for the regulator, which 
latter amount works out about 8s. per annum. 

The Tirrill regulator, operating on direct current, requires 
somewhat more careful attention (as one has to deal with larger 
currents by working on the main shunt) than it does with 
alternating current, when the regulation is done on the shunt 
of the exciter, as in the Neepsend power-house, Sheffield. The 
operation of the regulator can be traced by reference to the 
diagram. When starting up, the voltage of the generator is 
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raised by hand rheostat to about 210 volts (the supply being at 
240), and the regulatoris then switched in, when it immediately 
short-circuits all the shunt resistance that has been left in, by 


| the spring pulling against the solenoid and closing the contacts, 


and the voltage commences to rise to the maximum of 500 with 
the machine being described, but on reaching the pressure for 
which the main control coil has been set the solenoid overcomes 
the spring tension and the resistance is again inserted as the 
contacts open, and the voltage tends to fall to 210. This opera- 


| tion is repeated at high frequency, and the resultant on the 


recording chart of a voltmeter with the dashpot taken off is 
practically a straight line at any predetermined pressure for 
which the spring tension on the main coil has been set. The 
only things that require attention are the contacts, and neglect 
of these will cause trouble, and gradual burning of the 
silver tips must be made up for by adjustment to 
keep them the pp distance apart, about ysin. ; the 

urnt completely off, and dirt or dust 
must be kept off the contacts. The sparking on the 
relay contacts is taken up largely by condensers placed in 
multiple across them, but these must be assisted by cutting out 
with the hand rheostat as much of the shunt as possible 
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Diagram of Connections. 


rheostat for dynamo, and also shunt rheostat for motor ; No. 3 | consistent with the regulator having control of the maximum 


controls the outgoing feeder, and contains ammeter, double- 
pole switch and fuse, wattmeter and recording voltmeter con- 
nected across the generator. The diagram shows the general 
rrangement of connections. | 

An all-night supply is not at present required, so that the 
sub-station is started up at 6 a.m. in the winter, and later in 
summer, by aman going down, whose duty is to go carefully 
round the brushes, oiling apparatus and voltage regulator, and 
see that all is in order for an 18-hour run, log the previous 
day's output, and take out the recording charts. The plant is 
shut down at 12 p.m. from the traction switchboard by opening 


rise in voltage, for by this means the burning of the contacts 
will be reduced, also any chance of a flicker on the lamps with 
a small load on the generator. Watch these points, and one 
has an ideal switehboard attendant, who being locked up in a 
glass case is not subject to the frailties of his human competitor. 
The above described arrangement could, of course, be made use 
of to set some very nice little problems dealing with the actual 
division of costs as between the tramways and lighting depart- 
ments, but it is obvious that if in a small town like Chestertield, 
Where the lighting and tramways are under one control, any 
interworking arrangement can reduce the capital expenditure of 
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the combined departments and thus lessen the commitments 
of the Corporation as a whole, it should most certainly be 
considered. 

In Chestertield the tramways are supplied with current at the 
switchboard for 144. per unit, which price, somewhat lower 
than the average, is taken to counterbalance any use that is 
made by the lighting department of the tramway cables, for 
running the sub-station and any other motors that may be 
connected. 

Mr. G. WILKINSON, of Harrogate, thanked the author 
for his valuable paper. It was now generally recognised 
that villages and small outlying districts must be supplied 
with the best light available, and the paper opened up a 
problem which most of them had to face. Tramways touched 
many of those districts, but he was sure that without the 
Tirrill regulator a common feeder for light and traction 
would not be satisfactory. He had recently stayed in a 
small hotel in Norway which was electrically lighted, but 
the fluctuations due to a light railway being supplied by 
the same power station made the light fluctuate very 
much—far more than would be tolerated here. ‘The Tirrill 
regulator was first used in Harrogate some three years 
ago, and had enabled cheaper alternators to be purchased. 
The regulation obtained was so good that some thought 
the record on the volt chart was ruled in. In his compara- 
tive figures of cost the author should include a proportion 
of the capital outlay on the traction feeder, say one-fourth, 
to make the results comparable. Аз regards the contacts 
of the regulator, there seemed some doubt as to the best 
material. Both silver and platinum had been tried at 
Harrogate, and the latter seemed to give the best results. 
en paper would be more valuable if a pressure chart were 

e 

Mr. S. L. PEARCE, of Manchester, said that the arrange- 
ment advocated looked economical on paper, but asked if 
it gave a really reliable supply. It seemed to him that a 
short-circuit would spoil both the traction and lighting, 
and that there would be delay in starting up again. The 
generator circuit breaker should be pinned up, but even 
then an interruption would last some time. 

Mr. С. О. MILTON, of Maidenhead, remarked that many 
small stations had to consider the question of reaching 
outlying districts. They usually started with small compact 
areas, and adopted a system not suitable for long-distance 
transmission. He had such a case before him, where some 
50 square miles had been added to the lighting area. He 
thought that up to 14 miles feeders with boosters in them 
would serve, but that after that distance up to four to five 
miles single-phase alternating currents with transformer 
pillars should be used. Mr. Farrow had adopted such a 
system to supply Old Windsor. 

Mr. H. RICHARDSON, of Dundee, questioned if a system 
satisfied standard conditions which did not give a continuous 
service night and day. The author's proposal would, no 
doubt, be of temporary service, but he doubted the wisdom 
of using it if considerable extensions were possible. 

Mr. FRANK AYTON, of Ipswich, did not think tramway 
feeders as usually laid could serve both the light and 
traction peaks in winter. It was unusual for tramway 
feeders to have much spare copper, and he had found that 
extra traffic often caused the voltage at the end of the 
feeder to drop very much. 

Mr. A. C. Cramps, of Croydon, said that the tramway 
feeders in his district had about half the copper in them 
that was needed for the traction load. He had found that 
for an alternate-current station a Tirrill regulator must be 
used if a satisfactory voltage was to be maintained during 
the day with motors stopping and starting on the network. 
He had had some trouble with the regulator when employed 
on the direct-current side. 

Mr. C. TURNBULL, of Tynemouth, questioned the use of 
compound-wound motor-generators. One such machine 
might be worked, but he thought it was like double 
refining of gold to compound and use a regulator too. 
When two machines were needed for a lighting system, 
compound winding was a good thing to do without. He 
then advocated the protection of dynamos by making their 
maximum output more like that of the engines used to 
drive them. If the engines could not give more power than 
the dynamos could safely transform into electrical energy, 
there would be less need of circuit breakers and other 


protecting devices. He asked if anyone had had experience 
with the Thury regulator. With large direct-current 
dynamos it might be necessary to have separate excitation 
with the Tirrill regulator acting on the field of the exciter. 

Mr. GARDNER, of the British Thomson-Houston Com- 
pany, said they had not found platinum generally necessary 
for the contacts. Much depended on the machines to be 
regulated. With some silver did best. In some plant 
supplying the Liverpool-Southport Railway the regulators 
were applied on both generator and motor. The attention 
required varied with the size of the machine, and the contacts 
should be cleaned once a day when regulating large 
dynamos. Generally he found that for large slow-speed 
units with many poles platinum contacta were best. 

Mr. F. M. LONG, of Norwich, asked what efficiency had 
been obtained by the system described by the author. 

Mr. C. D. BURNET, of Carlisle, thought the price charged 
for current to the tramways was low, and asked what it 
was before the feeder was used as a lighting feeder as well. 

Mr. ACLAND, in reply, said his figures were for the actual 
outlay needed to give the supply, and he would look up 
and give the cost of the feeder in the Journal. They had 
platinum contacts at first in the Tirrill regulator, but 
found silver would do, and was cheaper. The flywheel 
action of the armatures of the motor-generator helped 
considerably in the regulation. They had a time-limit 
relay in the feeder pillar, which started a bell ringing and 
called the attention of the driver of the car passing. The 
driver then replaced the circuit breaker. He thanked them 
for the attention they had given to his paper. 

Mr FEDDEN proposed a vote of thanks to Mr. Acland. 
He had used the Tirrill regulator for some time, and 
although it needed à man to stand by, under his conditions 
he could not do without them. | 


Cheap Power Supply by Municipalities. 


BY C. E. C. SHAWFIELD, BOROUGH ELECTRICAL ENGINEER, 
WOLVERHAMPTON, 


The question of costs and tariffs is one that has been the 
subject of many papers and much discussion by this association, 
and formed the subject of a paper read by Mr. Arthur Wright 
(the first president of this association) at the inaugural meeting 
held in the year 1896. The paper in question dealt with the 
determination of the cost of production of electrical energy 
under the then existing conditions, and constituted the first 
practical attempt to evolve a system of tariffs under which every 
consumer should bear his exact proportion of the total costs of 
his supply, and should return an approximately equal per- 
centage of profit on the capital invested on his behalf. This 
system of charging is generally known to all suppliers of elec- 
trical energy as the maximum demand system, and to a large 
percentage of their consumers (in the more northern portion. of 
the British Isles) by a less polite designation. At various times, 
and before various associations, papers upon this same subject 
have been read and discussed, until it would almost appear that 
the question was worn so threadbare that nothing further of 
interest could be written in connection therewith. Nevertheless, 
the author has ventured to reopen the subject once agam, 
believing that there is an aspect of the case which hitherto has 
not received the attention that it deserves, and in the light of 
which it is possible that conclusions previously arrived at may 
be considerably modified. 

For many years past the maximum demand system, in one 
form or another, has formed the basis upon which electrical 
energy is sold to consumers in the great majority of electricity 
undertakings in the United. Kingdom, and it may perhaps be 
argued that its almost universal adoption for a lengthy period 
is prima facie evidence of the soundness of its principles, and 
it may also be claimed that the enormous developments in elec- 
tricity supply during the last decade are in themselves proof of 
the excellence of the system of charging which has been prin- 
cipally in vogue during this period. There are, however, 
certain heretical persons who have expressed a doubt as to 
whether the progress that has been made is not in spite of, 
rather than because of, the maximum demand system, and it 
is to this sect of apostates that the author now confesses his 
adherence. The fundamental basis of practically all existing 
tariffs which have their parentage in the maximum demand 
system is the equal allocation of all charges among all con- 
sumers on a load factor basis. This would appear at first sight 
an equitable arrangement, and, indeed, would be such if elec- 
trical energy were produced to be sold to one class of consumer 
for one purpose only—forexample, illuminating purposes. Such, 
however, is not, and should not be, the case. The manifold 
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uses of electricity need not be enlarged upon here; they are 
well known to every member of this association. 

In the author's opinion one of the largest and most important 
uses for electricity is to be found in power supply, the possi- 
bilities of which are enormous as compared with any attempts 
which have hitherto been made to bring the manufacturers of 
this country into the fold of the electricity consumers. In any 
fairly large industrial town in the United Kingdom it will be 
found that, out of the total amount of motive power of all 
descriptions which is in use in the various works, only a 
relatively small proportion is provided by electric motors. 
After making every allowance for the inherent conservatism of 
the British manufacturer, the author is of opinion that this 
unfortunate state of affairs is chiefly attributable to the existing 
methods of determining the charges made for electricity supply. 
If any of the commonly accepted systems of cost allocation is 
applied to any existing electricity undertaking for the purpose 
of deducing a rate of charge which shall be applicable to motive 
power supply, it wil be found that in almost every case the 
price thus arrived at is an amount considerably in excess of 1d. 
per unit. The accompanying statement (Table A) shows the 
rates charged for power supply in the case of 35 municipalities 
in the United Kingdom, from which it will be seen that the 
average price received is in nearly every instance well over 1d. 
b unit, and that in only two cases is it below that figure. 

urther, it will be observed that the average rate for power 
supply for the whole of the undertakings scheduled is 1°33d. per 
unit. The fact remains, therefore, that even after due allowance 
is made for the special advantages of electrical driving, and the 
incidental savings accruing therefrom, the present power rates 
are in the great majority of cases too high to enable electricity 
to replace other existing forms of motive power except in the 
case of small consumers. Therefore, one is forced to the con- 
clusion that either the principle upon which existing power 
tariffs are based is wrong, or that electricity cannot be produced 
cheaply enough to enter into commercial competition with other 
forms of motive power in the case of large works and factories. 
That the latter is the case the author is not prepared to admit, 
but rather believes that the fault lies in the existing system of 
cost allocation, and he will endeavour to indicate as brietly as 
possible the direction in which a remedy may be found. 


TABLE А. 


Annua] con- 
No. of| Popula- |Total output| sumption | Works ыч is 
town.| tion. in units. | for motive | costs 10580 1 
power. q ° 
1 | 165,000} 4,280,000 | 557,700 | ‘52d. ба. | 1:648d. 
2 | 68,000 918,000 102,517 | 98d. 1:004. | 2:088d. 
5 | 559,000 | 4,500,000 | 1,205,565 | ‘73d. | 1 00d. 1:484. 
4 | 552,000 | 5,380,000 | 2,367,702 | 884. ‘Bd. | 1:34d. 
5 120.000 886,000 87,578 | 1:074. | 1:25d. | 2 09d. 
5 129,000 35,551,000, 607,229 | 64d. — 1:33d. 
7 | 56,000} 2,671,000 — 98d | 1:004. | 1:5d. 

8 |176,000| 6,055,000 | 1,425,759 | 51d. 675d. 1°074. 
9 | 288,000 | 15,984,000 | 2,651,891 | ‘5d. 75d. 1 32d. 
10 127,000 8,000,000 528,000 | 1°14d. — 1:075d. 

11 358,000 5,811,000 | 2,185,575 | 8d. 13а. 114d. 
12 122,000 2,617,000 640,000 | 9. 75d. 1:24. 
15 | 49,000; 1,611,000 50,500 | ‘63d. | 1°004. | 1:00d. 
14 164,000 3,439,000 | 265,160 | 1:154. — 2:024. 
15 | 46,000 1, 021, C00 55,000 | 1:494. — 2˙5d. 
16 | 556,000 | 12,914,000 | 5,288,064 | 54d. — 1:258d. 
17 | 800,000 | 21,536,000 | 6,575,496 | 58а. "75d. | 1°175d. 
18 114,000 3,644,000 | 1.557,178 | ‘8d. 1:004. | 1:254. 
19 | 100,000 | 1,589,874 | 414,935 | 1:094. 625d. 12d. 
20 250,000 4,120,000 | 2,132,151 | 101d. 1:004. | 1:26d. 
21 | 457,000 | 9,197,000 | 5,411,876 | ‘48d. | 105d. | 1:254. 
(less 5 %) 
22 | 50,000 656,000 — 95d. — ] 2d. 
25 | 704,000 | 51, 450. 000 2,807,357 | 4. — 1:652d. 
24 | 698,000 ; 40,617,000 70,006 63d. Sd. 114d. 
25 | 35,000 995,000 | 330,000 | ‘88d. | 1:004. | 115d. 
26 | 35,000; 1,168,000 | 521,145 | 48d. — 1:04d. 
27 240,000 9.052,000 | 1,284,956 71d. 1:254. | 1:25d. 
28 | 65,000) 1,748,000 | 441,854 | -44d. "75d. | 1:004. 
29 221,000 10,907,000 | 5,500,000 43d. 5d. 1:024. 
50 415,000 5,189,000 | 2,250,000 54d. 6d. 1:124. 
51 | 298,000! 4,046.000 | 1,091,432 | 77d. — "98d. 
52 ,146,000| 6,160,000 | 2,914,745 74d. 7d. 1 218d. 
55 | 94,000 | 1,715,000 | 405,016 | 77d. 1:254. | 176d. 
34 | 65,000 | 1,656,000 210,810 | „7d. ‘75d. | 1 000d. 
55 100, 867 3,868,000 | 1,185,675 55d. ‘6d. "995d. 
Average price received of al] towns :| 1:534, 


It would appear to be almost a settled principle that new 
tariffs should be based on existing cost sheets, with the result 
that the possibilities of the future are largely discounted by the 
accidents of the past. The author believes this principle to be 
fundamentally wrong, and would substitute therefore a maxim 


which may be briefly expressed as follows: Adjust the tariff 


to suit the competition and the cost of production will adjust 


itself to the tariff.” Acting on this assumption, the first thing 
to be done is to determine what the selling price per unit must 
be to enable electricity to compete with the other forms of 
motive power at present available, due allowance being made for 
the inherent advantages possessed by electric motors over other 
types of prime mover. It is obvious that the market price of 
electricity, if determined upon this system, will vary consider- 
ably in various parts of the country according to the nature of 
the competition which it has to meet, being influenced both by 
the local price of coal or gas and by the value of land as 
affecting that of floor space. It is impossible, therefore, to lay 
down any scale of charges which is of general application, but 
it will be found that in the majority of industrial centres the 
maximum price per unit for electricity for motive power 
purposes must not exceed 1d. to any but the quite small con- 
sumers. Further than this, it would be necessary in the case 
of large works using over 1,000,000 units per annum to offer a 
rate of 2d. per unit, or less, and in the case of still larger manu- 
facturers the rates to be quoted may fall as low as 4d. per 
unit. 

Having arrived at a scale of charges which will enable any 
given electricity undertaking to secure the bulk of the power 
load within its area, the question then arises, Can such under- 
taking produce electrical energy at a cost sufficiently low to 
enable it to meet all its capital and other standing charges, 
inclusive of reserve fund, and leave a margin for profit? The 
author firmly believes that it can be done, provided always that 
the proposed rate is not debited with costs that do not property 
belong to it. It will be generally admitted that almost every 
existing electricity undertaking was in the first instance 
designed principally for the purpose of electric lighting, and 
that power supply has been usually a subsequent development 
for which no special provision, either of plant or mains, has 
been made. Indeed, it may be said that such power consumers 
as have been connected to the mains have been regarded rather 
as an outlet for energy during daylight hours, when the lighting 
plant would otherwise be standing idle. 

If the use of electricity for motive power purposes was con- 
fined to the period of minimum lighting load, then such an 
arrangement would be eminently satisfactory ; but, unfortu- 
nately, it will generally be found in practice that during the 
months of November, December, January, and February the 
lighting and the power loads overlap, with the result that 
additional plant is required to meet the short peak which 
usually occurs between 4 and 6 p.m. in those months. (пе 
result of this condition of affairs is that the power consumer is 
debited with a considerable proportion of those standing charyes 
which properly belong to the lighting consumer, and thus a 
certain advantage of a combined lighting and power supply 
from one station is negatived. The author believes that a solu- 
tion of the difficulty is to be found by regarding lighting and 
motive power as two separate and distinct classes of supply, 
each of which should bear only those charges directly incurred 
by its production, and if this principle be adopted it will be 
found that in practice it will often pay to install different types 
of plant for their respective requirements. 

Let there be assumed the case of a central station. equipped 
with condensing plant, and situated in a medium-size industrial 
town, the existing plant capacity of the station being taken at, 
say, 2,000 kw. Under present conditions it may safely be taken 
that at least 1,500 kw. of this plant is required to meet the 
lighting demand, and that not more than the remaining 500 kw. 
is required for power supply purposes. On a canvass of the 
area being taken, it is found that there is a possible power load 
to be obtained which would represent a demand at the generating 
station of a further 2,000 kw., and a corresponding annual 
output of 5,500,000 units. After taking into consideration local 
conditions as regards the price of coal, gas, and water, which 
determine the cost per horse-power year of the competitive 
forms of motive power, it is found that the rate of charge which 
it would be necessary to make in order to secure this load, 
when averaged over the total output per annum, represents an 
average selling price per unit of 8d. The total capital cost 
involved in the installation of the necessary generating plant 
to deal with the proposed power load would be approximately 
as follows : 

Capital expenditure— 


Buildings and foundations, chininey and flues..................... £6,000 
Boilers, stokers, economisers, superheaters, and feed pumpe... 4,700 
Turbo generating sets with condensers and switchgear ......... „500 
Steam, exhaust, and water piping, and valves..................... 900 
Соппдепсїез......................... ОККО МЕ E eae 500 

Total cost of generating plant £26,000 


In addition to the capital expenditure required for the pro- 
vision of the necessary generating plant, there must also be 
taken into account the cost of the mains necessary for the 
transmission of the energy to the consumers’ premises. The 
amount of this expenditure will depend on the system adopted - 
that is, whether continuous or alternating-—and the choice of 
the system will again be atfected by the size of the area to be 
served. If the proposed supply is to be given to a large 
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number of small consumers with a maximum demand of, say, 
100 h.p. in any one case, it is probable that the system or 
supply to be given will be on the low-tension direct-current 
system. If, however, there are one or two large works 
accounting for the bulk of the total output the high-tension 
multiphase system of transmission may present the best 
solution. Again, it is quite possible that high-tension alter- 
nating generation with both continuous and alternating distribu- 
tion may in certain districts prove the cheapest and most 
satisfactory method of dealing with the area to be served, and 
in the author's opinion what may be termed a ** mixed system " 
of this description presents many advantages. In the absence 
of direct information as to the size of the area to be covered, 
or as to the system of transmission adopted it is impossible 
to state definitely what capital expenditure would be incurred 
in transinitting the assumed output to the consumer, but the 
author believes that a mean cost of £10 per kilowatt demanded 
at the station would be amply sufficient to meet the average 
case. Hence, for 2,000-kw. station demand the capital expendi- 
ture on mains would amount to £20,000. Then the total capital 
expenditure to be incurred in generating and transmitting 
5,500,000 units per annum for power supply only, would be: 


Generating: plant eoo toe Fes ves exa beue xe cer Sas ts ihi i esque £26,000 
t . „000 
ТОПАН ооо eed ood i £46,000 


Annud Standing Charges. —If the standing charges are taken 
as consisting of the following items : interest, sinking fund and 
reserve fund, rates, taxes, and insurance, wages, and repairs, 
the total annual expenditure under the heading of standing 
charges will be as follows 

Per annum. Per unit. 
Additional interest, sinking fund, and reserve 


fund at 9 per cent 6 66e 24, 150 285d. 
Additional rates, taxes, and insurance  ............ 600 041d. 
Additional эадев.......................................... 500 034d. 
Additional repairs ...................................... 950 *065d. 
Total standing charges . £6,250 4254. 
Running costs— 

Assuming fuel having a calorific value equivalent to 12,000 

B.Th.U. per pound, the coal consumption per unit should 

not exceed 3°75lb., and on this basis the cost would be at 
C ³¹i”wi]LAI⁴ꝶi ⁰⁰⁰y IE AX OA r 20d. 
Mir nne FI eye e eno Теано ER Ove Sa Ya ‘Old. 
21d. 


Total cost of production = ‘425d. + 21d. = 68d. 


On the basis of an average price received of 8d. per unit the 
net annual profit to be derived from the power supply side of 
the undertaking would be : 


(8d. — 655 J.) x 5,500,000 = £2,400 approximately, 


which is equivalent to over 5 per cent. on the capital 
expenditure. 

It may be urzel that no allowance is made for additional 
costa of supervision and management, but these, unfortunately, 
are not always incurred, and, when incurred, are usually small 
in amount. In any event there is ample margin for a consider- 
able expansion of the expenditure side of the account without 
seriously affecting the financial result. It should be noted that 
the whole of the foregoing particulars with reference to capital 
expenditure on generating plant are not estimated, but are 
based on tenders actually received, and that the figures relating 
to coal consumption per unit are based upon guaranteed results 
with a sufficient allowance for contingent losses. As regards 
the coal consumption per unit metered, the author is acquainted 
with two undertakings in which the actual resnlts obtained are 
considerably better than those herein assumed for the purpose 
of this paper. It must be remembered, moreover, that in the 
case of very large consumers whose individual demand would be 
1,000 kw. and over the supply would probably be given on the 
extra high-tension three-phase system, in which case the total 
capital expenditure per kilowatt for both plant and mains would 
be considerably reduced, the expenditure per kilowatt necessary 
at the generating station being less on account of the larger 
units that would be installed, and the cost per kilowatt on the 
mains being greatly reduced. It will be seen, therefore, that 
in the case of very large engineering works the cost of produc- 
tion both as regards standing charges and running costs will be 
markedly less than in the case where the individual maximum 
demand of а consumer does not exceed, say, 500 kw., and asa 
consequence it becomes possible to make the selling price 
sufficiently low to induce users of motive power on a very large 
scale to become consumers of electricity. 

It will be observed that the power production costs previously 
given as being attainable in the case of a medium size station in 
an industrial town are only possible on the assumption that the 
power supply is only debited with those additional items of 
expenditure actually incurred in respect of it, and that it is not 
made to bear the burden of any portion of those previously 
existing standing charges in respect of the lighting supply 


which would still have had to have been paid whether the 
additional power supply existed or not. It may be argued, 
however, that ditticulties would arise with regard to the correct 
determination of certain of the charges debitable to the power 
consumer, as, for example, where motive power supply is taken 
from previously existing mains, as it would then appear that 
the power supply was getting the benefit of the capital originally 
expended on behalf of the lighting consumers. This objection, 
however, cannot arise if, when the power tariffs are first deter- 
mined, the principle is adhered to that this class of supply is to 
be regarded as separate and distinct from lighting, and that 
allowance must be made for the cost of transmission of the 
energy to be consumed to any point within a given radius from 
the station, it being virtually assumed that special mains 
are laid for power purposes. In practice this necessity will 
seldom arise, save in the case of very recently established under- 
takings, and, therefore, when existing lighting mains are 
subsequently utilised for power supply, it means that an addi- 
tional percentage of profit is obtained in respect of that par- 
ticular power consumer, or, alternatively, that the capital 
expenditure on lighting supply is correspondingly reduced. It 
is evident from the tabulated statement of power tariffs which 
accompanies this paper that, although the average rate of charge 
for power purposes is distinctly high, yet there are cases in 
which specially low rates have been offered to large consumers, 
and it would be interesting to learn whether the basis on which 
these charges were determined is in any way allied to that 
advocated in this paper. 

In conclusion, the author desires to explain that, owing to the 
peculiar cireumstances under which this paper was written, he 
has in no way attempted to deal more than superticially with 
the general principles involved in the problem of cheap power 
supply, and, indeed, could not possibly have dealt fully with so 
important a subject within the limits prescribed by a paper of 
this description. Nevertheless, he trusts that sufficient has been 
said to form the text of a discussion which may add to the 
general store of knowledge. 


At the annual meeting of the association yesterday, Mr. 
S. L. PEARCE (Manchester) proposed the election of Mr. H. 
Talbot as president for the ensuing year, Mr. Talbot being 
the head of the most successful Nottingham undertaking. 
This proposition was seconded by Mr. J. E. EDGCOME 
(Kingston-on-Thames), and carried unanimously. It was 
left to the council to select a place for the next annual 
meeting. The following elections were also made: 

Vice-Presilents: Messrs. 8. L. Pearce, Manchester, and W. W. 
Lackie, Glasgow. 

Hon. Solicitor : Alderman Pearson, Bristol. 

Hon, Treasurer: Mr. J. E. Edgcome, Kingston-on-Thames. 

Поп. Secretary: Mr. H. Faraday Proctor, Bristol. | 

Council : Sir John Turney, Nottingham ; Alderman Bruce, Sunder- 
land; Alderman Dowson, Doncaster; Alderman Smith, Barrow-in- 
Furness ; Alderman Wilkinson, Luton ; Councillor Sinclair, Swansea ; 
and Messrs. J. K. Brydges, Eastbourne ; J. Christie, Brighton ; 
A. A. Day, Bolton; H. Richardeon: Dundee ; C. E. C. Shawtield, 
Wolverhampton; G. Wilkinson, Harrogate; T. P. Wilmshurst, 
Derby; and Victor A. H. McCowen, Salford. 

Hearty votes of thanks were accorded to the retiring 
officers and council. 

A resolution was passed calling upon the council to 
continue their efforts to change the policy of the Local 
Government Board respecting the wages of permanent 
staff engaged on new work. It was further decided to 
send copies to all councils asking them to bring forward 
the resolution, and lay the matter before members cf 
Parliament; also to send round a resolution in favour cf 
the Board of Trade Electricity Bill being passed at the 
earliest possible date. 


APPOINTMENTS VACANT. 


Improver for power company in Scotland. See advertisement. 

Burgh Electrical Engineer, Stirling. Salary, £200. Sev adver- 
tisement. 

Sub-Station Attendant for tramway sub-station in Scotland. 
advertisement. 

Improver-Assistant. Apply Engineer, Electricity Works, 
Wolverhampton. See advertisement in last week's issue. 

Draughtsman for single and three phase power transformers, 
Apply Ferranti Limited, Hollinwood. See advertisement in last 
Week's issue. 

Switchboard Estimator and Draughtsman for higli-tension 
and low-tension alternating-current and continuous-current switch- 
gear manufacturers in the North. Apply Box 627, онсе of thig 
paper. See advertisement in last week's issue, 
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THE MUNICIPAL ELECTRICAL ASSOCIATION. 


The good work done by this association has only to be 
known to be fully appreciated, and the annual report should 
be read by those who have not yet become members. 
Representing as it does all the larger undertakings, this 
association, through its council and officers, can exert 
influence where individual representations would not com- 
mand a hearing. Take, for example, the Board of Trade 
Electricity Bill which was prepared last autumn. The 
honorary secretary of the association was invited by the 
Local Government Board to a meeting at Whitehall, at 
which Alderman George Pearson was also present. At this 
meeting the whole Bill was gone through clause by clause. 
Points were raised in the interest of municipal electrical 
undertakings which received very full consideration. Such 
a course would have been impractieable if representa- 
tives from all the corporations owning electricity works 
had had to be invited. Ав it is, one or two of the 
officers of the association are able to speak for all, and to 
influence the Bill while in the draft stages. Of the Bill 
itself we can say little, as this year again seems likely to 
see it share the fate of the other abandoned measures. 
Other fields in which the association have influenced regula- 
tions for the general good are in the drafting of the 
Institution wiring rules, the preparation of standards for 
glow lamps, ete. The vexed question of the payment of 
permanent employés out of loans when engaged on new work 
involving capital expenditure, has still to be fought out with 
the Local Government Board. Here again united effort should 
succeed in devising some system of account keeping by 
which the laying of new mains may be done by directly- 
employed labour without prejudicing the annual balance- 
sheet. It is preferable to keep such work in the hands of 
the engineer of the corporation, but it should be paid for 
out of capital. As the rules now stand, there is every 
inducement to sublet such work to contractors, although it 
can usually be more economically done by direct labour. 
The smaller question of the payment of the annual sub- 
scription to the association and of the expenses of the 
members of committees attending the conventions out of the 
expenses of the undertakings, has also to be settled. This is 
a concession which has been granted in other cases, but 
there seems to be a rooted objection to it at the Local 
Government Board. The President has refused to reccive 
a deputation to diseuss the matter. Surely the auditors 
are quite capable of preventing any abuse of the course 
suggested, and it is unreasonable to send delegates to 
such meetings at their own expense. The information 
given is used for the advancement of the undertaking, 
which can well afford the slight outlay involved. Coming, 
lastly, to the membership of the association. With the 
exception of the associates’ class, the numbers are main- 
tained, but there is not the increase in membership which 
is warranted by the value of the association. То quote 
from the report: “ With the increase in the number of 
local authorities owning electrical undertakings the scope 
of the association is steadily growing, and, in order 
that it may exercise to the full its powers as a cor- 
porate body, it is desirable that every local authority 
in the kingdom which is eligible for membership 
should be represented in the association both by its 
electrical engineer and its committee. It is only by 
concerted action that the interests of the community can 
be served and protected, and such action can only be 
effectively taken if backed up by the personal adherence 
of those on whose behalf it is sought to institute reforms 
or obtain concessions. It is not so much a question of 
personal benefit to the engineer or member of committee, 
as of the advantage to be derived by the community 
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through the association as а body being placed in a 
position to deal effectively with such matters as concern 
the general welfare of municipal electrical undertakings." 


MUNICIPAL ELECTRICAL ENGINEERS. 


Mr. Fedden in his presidential address at Sheffield 
touched upon a good many interesting topics, each of 
which needs consideration. Upon several occasions we 
have called attention to the status of the municipal 
engineer, and, indeed, to the status of all the responsible 
officers of municipal authorities. Still, the positions both 
of the municipal engineer and the municipal electrical 
engineer differ considerably from those of all other 
Officials. It probably has not yet struck the latter and 
newer organisation that, while an official position confers 
alvantage, it has many disadvantages. There are two 
courses open to the electrical engineer who desires to 
make for himself a position in the world, and going 
through, or partially through, a municipal carcer. 
He may train himself for the most responsible posi- 
tion, and he will be extremely lucky if he reaches 
the position of chief before the age of twenty-five— 
even that position if reached will be with some small 
undertaking. Of course, he wants to get upwards aud 
onwards, but he must not try to move too fast, otherwise 
his attempt will be fatal; and, further, it is probable that 
at the age of forty he will find all further efforts stopped 
by age limit, so that, in fact, he must attain the acme of 
bis desires by the time he is forty or not at all. The other 
course is to obtain all the practice and experience he can 
and then leave municipal work for а more free and adven- 
turous time, either for himself or as a partner in a 
consulting practice. The latter course is, from the 
nature of things, not so promising as to future outlook 
as it has been in the past. Twenty-five years ago 
specialists in electrical engineering were few ; the rapidity 
of the development of electrical work brought about plenty 
of openings for expert specialists. Even if the develop- 
ment continues as rapidly there will not be the same 
opportunities for consultants, and the number of those 
capable of taking up that course is far larger than the 
demand is likely to be. We are forced, then, to the conclu- 
sion that most of the men who take up with municipal 
electrical work can only look for success within the borders 
of that branch of their profession. Now the number of men 
employed in this branch of the profession is increasing, 
but in the course of a few years the development must have 
reached a point when expansion is not rapid, and the number 
of brains required then becomes somewhat constant. When 
that time comes remuneration will becomesomewhat constant 
also, and young men will be able to better tell the pro- 
bability of reaching a commanding position. We are 
delighted to see that Mr. Fedden has the courage to call 
attention to the attacks that municipal officials are subjected 
to. Some politically-minded writers seem to look upon 
every man who takes office under a municipality as a 
pariah, with no professional ambition, no desire to put the 
undertaking he manages into the highest state of efficiency 
with all due consideration for economy. Our experience 
of all municipal electrical engineers has been the opposite 
of this. They seek both efficiency and economy, and do 
not spare themselves in the endeavour to get the concern 
in their charge into as ideal a position on both these points 
as it is possible for a concern of the kind to be. 


THE L.C.C. BILL. 
As foreshadowed by us some time since, the decision on 
this Bill by the committee is “that the preamble has not 
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been proved.” Thus, in a way, two years have been 
wasted, and except for negotiations behind the scenes we 
seem to get no further. Those who are engaged in these 
negotiations think that before another session comes along 
agreement will be found, and no further delay occur. It 
will be seen in another column that Mr. Shoolbred is con- 
tinuing his crusade for an Electrical Board somewhat 
similar to the Water Board, which he foreshadowed in his 
excellent paper before the Society of Arts. We shall now 
have a little breathing space, and no doubt all parties will 
again consider the position in order to determine the best 
course to pursue. 


CORRESPONDENCE. 


% Оре man’s word is no man’s word, 
Justice needs that both be heard.” 


THE SUPPLY OF ELECTRICITY TO LONDON— 


A PLEA FOR A PUBLIC BOARD. 


Sin, — At the present time, when the Bill proposed hy 
the London County Council (electric supply) has been 
under discussion and rejected by a Farliamentary Com- 
mittee of the House of Commons—viz., that the supply of 
electricity to London should be entrusted to the London 
County Council, and to those to whom the Council should 
transfer a portion of that duty—I would venture to make 
a few remarks as to the several other interests, besides the 
London County Council, which are largely concerned in 
the character of the control of the supply of electricity. 
For instance : 


1. The several municipal authorities who have each spent 
large sums of money to provide a supply for the require- 
ments of their own ratepayers—requirements which vary 
considerably in different districts. 

2. The various private companies who have, also, at con- 
siderable cost, provided works for the supply of certain 
districts, but with this main difference, that it is carried 
out for the benefit of their own shareholders. 


3. The general public, however, who represent the future 
“customers " of the supreme controlling power, whether it 
be the London County Council alone or combined with 
its transferees, were altogether excluded from any voice in 
this matter. The general public have also another right 
to be represented—viz., as ratepayers, who would certainly 
have had to find the money for the London County Council 
to enable it to buy out the “transferees later on. 


Suppose, for instance, the method, character, or apparatus 
in use, should, in one or more districts, become obsolete 
and out of date. Is it too much to ask that these 
customers should have it within their power to require, 
after due investigation, that such 1 or apparatus (if 
proved to be obsolete or unsuitable) be brought up to date? 
For electrical generating and distributing apparatus, and 
{һе methods of using them, do change rapidly, as is shown 
by the history of the last 10 or 15 years. 

But is a supreme body, with a practical monopoly, 
whether controlled by the London County Council or 
otherwise, likely to accede to these demands unless some 
influence, within itself, of a compelling force, which might 
insist on the alterations being carried out? That com- 
pelling force is the general public, in their double capacity 
of ratepayers providing the money, and as customers, to 
insist on the return for that money being in the form most 
suitable to their own need. 

Again, is the London County Council, essentially a 
political body, the most suitable one to be entrusted with 
powers which ought to be carried out entirely without pre- 
judice, and with almost judicial fairness? Surely there could 
not be a more significant fact than the entire antagonism 
which manifests itself at the present moment between 
the views of the existing London County Council and that 
of its predecessors—a difference which is entirely due to 
political antagonism. But the supply of electricity to 
London is essentially a matter of business, and not one of 
politics, 


3 


204 


The successful solution in the administration of many 
large industrial concerns lies in the combinatibn within the 
controlling directorate of а representation of these various 
divergent interests, cach in proportion to its importance ; 
and, where the interests of the public are also concerned, 
under the princip'e of a “р Шіс Board.” Such a Board, 
I assert, is the only fair solution of the electric supply to 
London. And, furthermore, it must be a Board elected 
ad hoc that is, for the electric supply of Lon Jon, aud for 
nothing cleo Several well-known examples of such Boards 
have existed for some time, such as the Mersey Docks and 
Harbour Board anl the Conservancy Boards on the Clyde, 
the Tyne, the Ilumber, the Thames, etc., which are work- 
ing with more or less success in amicably reconciling 
various divergent interests. Of tho above examples the 
Mersey Docks and Harbour Board, with over 50 years’ 
existence, is entitled to be cited first on account of its 
being the pioneer in this form of controlling management, 
and also owing to the exceptionally large number of 
diverging interests which are represented npon it. 

Space will not permit here to go into the constitution 
and representative character of other of these various public 
Boards. But detailed information on these points in refer- 
ence to the Boards just quoted as examples occurs in a 
paper on * The General Supply of Electricity," which was 
read by the writer before the Society of Arts in May, 1906, 
likewise advocating “а public Board." It should, however, 
be remarked that in none of the cases quoted, nor again 
in those where the supply of electricity is the sole object, 
are precisely the same conditions presented. Yet this con- 
sideration should ve carefully borne in mind in dealing with 
the electric supply to London, which is so gigantic in its 
proportions as to far exceed any “city supply” in the 
world. Probably something like 10 millions of people and 
their various needs are interested therein. 

The matter of the supply of electricity to London 
becomes, therefore, one of almost national importance, and 
which should be treated in a manner worthy of the capital 
of the British Empire, and be above the varying domain of 
polities. Such a publie Board, not only in my humble 
opinion, but in that of many of the general publie who are 
conversant with the subject, should be established at once. 
To postpone it from year to year is merely to add to the 
monetary value of those private interests dt present con- 
nected with the supply of electricity, as may be illustrated 
by the recent example of the Metropolitan Water Board— 
the costly result of not following the advice of a parlia- 
mentary committee of years preceding it. 

It is upon the various grounds briefly touched upon in 
the above remarks that, having a somewhat lengthy expe- 
rience in connection with publie supplies of electricity, I 
would venture to urge that the supply of electricity to 
London should be entrusted to a public Board, and that 
without further delay.— Yours, etc., 

JAMES N. SHOOLBRED, M. I. C. E. and Е.Е. 

Westminster, June, 1907. i 


RE ENGINEERING CONFERENCE. 


SiR,—In your issue of June 21, p. 866, in which you 
published my remarks at a discussion of a paper read at 
the engineering conference of the Institution of Civil 
Engineers entitled ‘Electric Transmission Gears of Motor 
Vehicles," I note your report states that I said, in discuss- 
ing the advantages of а constant watt output generator, 
that hand devices for controlling the engine sacrifice sim- 
plieity of control. What I actually stated at the discussion 
was that hand devices for controlling the field of the 
generator sacrifice simplicity of control, since by use of 
such a device it is necessary for the driver to exercise 
a considerable amount of judgment in regulating the 
generator field, whereas in the constant watt output 
generator—which we use—this is automatically taken 
care of. 

In referring to а run of 260 miles which one of our 
'buses made, your report also states that the consumption 
was at the rate of “eight gallons of petrol per mile"; this 
should obviously be “eight miles per gallon of petrol."— 
Yours, ete., 

BERNAnD Horrs, 
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PARLIAMENT. 


Railway Lighting in Tunnels. 


In reply to a question put by Mr. Weir in the House of 
Commons as to whether the London, Brighton, and South Coast 
Railway Company have yet made arrangements for the lighting 
of the carriages of trains running between Pulborough and 
Victoria when passing through tunnels, Mr. KEARLEV said: 
The Board of Trade have been in communication with the rail- 
way company in this matter, and are informed that carriages 
fitted with electric light are kept lighted when passing through 
tunnels. All new stock is so fitted, and existing stock is being 
fitted gradually as the carriages can be brought to the works, 
Where gas lamps are for the time still in use, the compauy 
state that there is a difficulty in finding means of turning the 
gas on and off in the course of the journey, and that to keep the 
gas continually burning would involve an additional expenditure 
of £8,000 to £10,000 a year. The company add that they are 
endeavouring to find means of overcoming this difficulty, hut 
have not yet succeeded in doing so. 

Telegraph and Telephone Wires. 

Mr. Нлвмоор BANNER asked the Postmaster-General why he 
declined to act on the Treasury Minute, dated Feb. 7, 1896. in 
reference to telegraph and trunk telephone wires and parochial 
and municipal rates, which directed that, in cases where higher 
contributions would otherwise be payable, the contributions 
should be increased accordingly ; and whether he was aware 
that all telegraph and trunk telephone wires erected since 1868 
escaped entirely from the payment of municipal and parochial 
rates. 

Mr. Buxton, in reply, said: Telegraph and telephone wires 
have always been regarded as on a different footing from other 
Government property in respect of contributions in Шеп of 
rates, and he understood the Treasury were not prepared to 
sanction any departure from that practice. As regards the 
second part of the question, the facts were not quite as repre- 
sented, inasmuch as contributions in lieu of rates are paid on the 
trunk telephone wires acquired from the National Telephone 
Company in 1896. Contributions for trunk telephone wires 
were paid in lieu of rates. 

Teleqraph Bill. 

On the order for second reading of the Telegraph (Money) 
Bill in the House of Commons on Friday last, | 

Mr. Buxton (Postmaster-General) explained that the Bill 
was for the purpose of authorising the raising of money to carry 
on the telephone service until 1911, when the system of the 
National Telephone Company would be acquired by the State. 
The total amount which had been raised by the State for 
telephone purposes up to the present was £7,500,000. of which 
sum £3,400,000 had been spent on trunk lines, £2,600,000 on 
the London exchange system, and £500,000 on provincial 
exchanges. The total mileage of telephones at the present 
moment under the control of the Post Office amounted to 
328,000 miles. The Bill authorised the raising of a further 
£6,000,000, of which it was intended to spend £2,800,000 on 
the trunk system, £1,800,000 on the London exchange, and 
£1,050,000 on provincial exchanges, and the total capital 
expenditure on State telephones would be raised to £15, 500. 000. 
The six millions would be raised on loan, repayable by annuities 
terminable in 15 years. While the telegraph system was carried 
on at a loss, the Post Office telephone system was being carried 
on at а satisfactory and substantial profit, in so far as the trunk 
system and the London exchange were concerned, although 
there was a loss on the provincial exchanges. The whole pront 
during the last financial year was £357,200, after providing for 
5 per cent. interest оп capital expenditure and for a deprecta- 
tion suflicient to replace the plant within a certain number of 
years. That profit represented an interest of 1 per cent. n 
the capital, in addition to the 3 per cent. for which provision 
was made. He thought it would be a great mistake if the 
present system on which the telegraphs were worked was applied 
to the telephones. In the telegraphs they had an awful examples 
and, as Postinaster-General, he intended to maintain telephone 
rates and keep down expenditure so far as possible, so that the 
service might be carried on upon business principles and 
produce a satisfactory profit to the State. 

Mr. Cox moved an amendment to the effect that it was 
undesirable to authorise further capital expenditure upon 
telegraphs or telephones until a full statement had been pre- 
sented showing the financial results of the past working of the 
Post Office telegraphs and telephones, judged from the stand- 
point of an ordinary commercial undertaking. 

The debate was not concluded when the House adjourned, 

North Metropolitan Electric Power Suppda Bill, 

This Bill came before a select committee of the House of 
Commons last week, Sir J. Leese presiding. 

sir R. Јаттікк, K.C., for the promoters, said the object of 
the Bill was to enable the company to supply to traders within 
its area, including the North-East London Railway Company. 


The overlapping area of the London County Council was 
excluded, and the company was willing to exclude the area of 
the Harrow Electric Power and Light Company. The Waltham- 
stow Council objected to the supply being given to the North- 
East London Railway, although the Council had not the power 
or the capacity to give a supply from its own undertaking. The 
objections of the Metropolitan Water Board were on the ground 
of p interference to mains. 

rof. S. P. THowpson, in reference to these objections, said 
there was uo danger of fusion or electrolytic action with the 
alternating three-phase high-tension current produced by the 
company. The regulations of the Board of Trade in the general 
Act and in special Acts afforded all reasonable protection. 

After three days’ hearing the CHAIRMAN said the committee 
had come to the conclusion that the preamble of the Bill was 
proved, subject to the insertion of certain clauses. The com- 
mittee had decided to insert the clause for the protection of the 
Metropolitan Water Board, including a sub-section providing 
that, if it were proved that any injury or damage to any pipe or 
other proporty of the Metropolitan Water Board resulted from 
fusion or electrolytic action caused by any current generated or 
used by the company for the supply of electric energy under 
the Act, nothing in the Act should relieve the company from 
the hability to make compensation for such injury or damage 
which would have existed but for the passing of the Act. 
After dealing with the Walthamstow and Harrow petitions the 
Dill as amended was ordered to be reported to the House. 


L.C.C. ELECTRIC SUPPLY BILL. 


The Bill Rejected. 


The Hybrid Committee of the House of Commons resumed 
consideration of the London County Council Electricity Bill 
оп the 20th inst., when Mr. J. H. Rider was cross-examined 
by learned counsel representing the various authorities chiefly 
in reference to the financial aspects of the scheme. He said it 
was neither proposed nor intended that the existing stations 
should be scrapped. It need not take place in any case. His 
suggestion was that these stations should be used in conjunction 
with the supply offered under this scheine, to the ultimate benefit 
of both. In answer to the committee, he admitted that his tables 
of capital expenditure and revenue were framed before the policy 
of the County Council was changed from that of ownership to 
one of contro] only, and that the transferee would require a 
larger profit from the working of the undertaking than would 
the County Council if they worked it themselves. The Bill 
empowered the County Council to transfer the powers of the 
Act to more than one trausferee, but, speaking merely as ап 
engineer, he was of opinion that it would be undesirable to 
have more than one transferee. Other evidence was given in 
support of the Bill which covered the same ground as that 
given by Mr. Rider. 

On Wednesday morning the procecdings of the committee 
came to ап abrupt termination when the chairman, Mr. D. A. 
Thomas, announced that the committee found that the preamble 
of the Bill was not proved, and that they would report to the 
House accordingly. 

No official statement of the committee's decision is to hand. 
Their decision caused great surprise, for evidence on behalf of 
the London County Council was only finished on Tuesday, and 
the case for the opposition was to have opened Wednesday, but 
without calling upon anybody the chairman made the announce- 
ment as given above. 


OPENINGS FOR CONTRACTORS. 


AiNspALE—HRoman Catholic Church. Messrs, Black and Milligan, 
and Mr. T. E. Davies, Liverpool. 

Аѕнтох - UNDER - LYNE— Corporation 
(£17,000). 

BEL TAST—Rebuilding shops and dwelling-houses. Architects, Messrs. 
E. and T. Byrne, 4, Waring-street, Belfast. 

Brecon—Alterations to Guildhall. Borough surveyor, Castle-street, 
Brecon. 

BripGENp—Three houses for Messrs. Davies Bros. Architects, Messrs. 
G. F. Lambert and Sons, Bridgend. 

DiicnovrsE—Warehouse. and offices for Messrs. Turner and Wain- 
wright. Architects, Messrs. Sharp and Waller, 32, Bradford- 
road, Brighouse. 

BROMLEY — Extension of Bromley Asylum. for the Managers of the 
Poplar aud Stepney Sick Asylum District. 

Cal. ISI. E School for 400 children. Messrs. Oliver and Dodgshun, 
Lowther-strect, Carlisle. 

CEWE School for County of Chester Higher Education Sub-Com- 
mittee. : 

Droitwich — Workhouse  inlirmary 
Guardians, 


electricity works extensions 


extensions. Clerk to the 
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Dessart N—Electrical plant for the Leven shipyard of Denny and 
Bros. 

Огхмоикку (Ing, Np Church. Architects, Messrs, Blackwood and 
Jury, 41, Donegall-place, Belfast. 

EpMonron—Workhouse intirmary for Board of Guardians (£152,640). 
Architert, Mr. Stuart Hill. 

HaNWELi—Municipal buildings (£1,115). 

HAsTINGS— Fire station for Corporation (£1,200). 

Hove— Free library. Architects, Messrs. Percy 
W. Alban Jones, Lecds. 

LEVTON - Electricity works extensions (£5,770). 

Luaxprpxo—Villas, Architect, Mr. Mines, 65, South Jolin-street, 
Liverpool. 

LLANGENNECH — Extensions to St. Cennych Church. 
E. M. Bruce Vaughan, Cardit. 

Loxpox— Plaut for new cement works. Archit ct, Mr. R Anderson, 
39, Victoria-street, Westminster, S.W. 

Lox pon— Enlarging Hackney Downs Secondary School for the London 
County Council. Contractor Mr. W. Herris. 

Loxoton - Corporation electricity undertaking (£2,000). 

LoxsGwoeop—Weaving shed. Architects, Messrs, Lunn aud Kaye, 
Milnsbridge and Huddersfield. 

MIppLEsproven— New works fur Johnson's Patent Rolling Mills Co. 

MorvNTAIN Astt—House and мо Каор at Robert-street, Yuysybwl, 
Surveyor, Mountain Ash Urban District Council. 

Norwici—Corporation electricity undertaking (£25,000). 

Ornvinctox— Fire brigade station (£450). 

Роктхмогти Equipment of electrical and mechanic: engineering 
departments ot teclinical institute. Principal, Arundel street, 
Portsmouth. 

Raw DGN - Co-operative store for the Rawdon Industrial Society. 
Messrs. W. J. Morley and Son, 269, Swan-arcade, Bradford. 

Reppitcu - Electricity works (£4,000). 

RocHESTER —Seanicn's institute. Messrs. Drake and Butcher, 115, 
High-street, Rochester. 

St. MARYLEBONE —Cable for the Borongh Council electricity depart- 
ment (£6,800). 

SALFORD— Baths at Weaste. Architects. Messrs. 
Littlewoods, 42. Spring-yardens, Manchester. 
SANKEY (Lancs.).—Police station. County architect, Mr. Henry 

Littler, 16, Ribblesdale-place, Preston. 

SUNDERLAND—Corporation electricity undertaking (£56,175). 

SwINTON —Electricity works extensions (£12,300). 

WALLSEND-ON-TvNE —New municipal buildings (£14,000). 

WARRKINGTON—Boiler plant extension for the Electricity and Tram 
ways Committee. Borough electrical and tramways engineer, 
Mr. F. V. L. Mathias, Howley, Warrington. 

West Bromwich —Hospital extensions, ete., for the Corporation, 
Borough engineer and surveyor, Mr. A. G. Greatorex, Town Hall, 
West Bromwich. 

Weston - Kiyn — Institute. Architects, Messrs. 
Miushall, 6, Abbey-square, Chester. 
YEADON (Yorks)—Villa for Mr. C. A. Ives. 
Chippendale, Guiseley, near Leeds. 


aud 


Robinson 


Architect, Mr. 


Mangnall and 


Douglas and 


Archite:t, Mr. Harold 


FORTHCOMING EVENTS. 


Fripay, JUNE 28. 

Incorporated Municipal Electrical Association. — At 10.32 a.m, 
at Royal Victoria Hotel, Shettield, ** Photometry as арра to 
Central-Station Work," by Mr. R. McCourt; ** Alternating- 
Current Distribution," by Mr. A.J. Cridge. At 2 p.m., visits, 


Physical Society.—At 5 p.m.. at the City and €6ui'ds Central 
Technical College, Exhibition-road, S.W., demonstration of the 
uses of his hot-wire oscillographs and hot-wire wattmeters by Mr. 
J. T. Irwin; A Cosine Flicker Photomcter," by Mr. J. S. How; 
“Some Phenomena in Colour Vision," by Mr. J. 8. Dow; 
description and exhibition of students’ apparatus for measuring 
permeability and hysteresis by Prof, W. E. Ayrton and Mr. T. 
Mather; ** Design of Chokers,” by Prof. W. E. Ayrton and Mr, 
T. Mather. 

Manchester Geological and Mining Society.—At 5 p.m., at 
Owens College, The Carboniferous Flora as an aid in Stiati- 
graphical Classification, by Mr. (i. Hickling, B. Se.; On the 
Formation of Coal Balls in the Coal Measures," by Mr. D. Watson. 

SATURDAY, JUNE 22. 

Junior Institution of Engineers.—Junc 29 to July 6, summer 

meeting in the Clyde district. 


Society of Arts.—Tucsday, July 9, conversazione in the gardens о 
the Royal Botanical Society. Regent's Park, at 9 p m. 


Dynamicables. —Tucsday, July 16, welcome dinner to Lord Kelvin 
at the Trocadero Restaurant, at 7 p.m. 


Victoria. —Tlic Postmaster-General has placed an order with W. T. 
Henley's Telegraph Works Co., Melbourne, for 700 yards of 14-pair 
rubber-insulated acrial cable at a eost of £122. 10s. 
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LEGAL INTELLIGENCE. 


ELECTROMOBILE CO. v. BRITISH ELECTROMOBILE CO. 


In the Chancery Division on Friday last Mr. Justice Warrington, 
sitting as an additional judge, heard an application by the Electro- 
mobile Co. for an injunction to restrain the British Electromobile Co. 
from using the word ‘‘electromobile ” in its title on the ground that 
it was calculated to cause confusion and lead the public to believe that 
the defendant company was connected with the business of the 
Plaintifl. 

Mr. C. A. RussELL, K. C., counsel for the plaintiffs, said the question 
simply was whether the name of the defendant company so neaily 
resembled that of the plaintiff company as to be likely to deceive. He 
urged that this abominably compounded word “ electromobile " had 
not found its way into general use and was indicative of the plaintiff 
company's goods. The defendant company intended to do a West-end 
business, and to cater for a kind of electric car for town use, which was 
a great feature of the business of the plaintiff company. The latter 
was, therefore, anxious that any possibility of confusion should be 
averted. 

Evidence having been given, it was urged on behalf of the 
defendants that the word was a descriptive term and that the plaintitls 
had no prescriptive right to it. 

His Lonp»suip said the word ''electromobile" was certainly a 
barbarous one. In his opinion the plaintiffs had not made out their 
title to the exclusive use of it, and there would be judgment for the 
defendants. 


ACTION FOR COST OF ELECTRIC LIGHTING 
INSTALLATION. 


At the Wandsworth County Court on Monday, before his Honour 
Judge Russell, the case of Hiscock v. Irwin came on for hearing, it 
being an action brought by an electrical engineer to recover from the 
defendant, who was described as of 303, Essex-road, Islington, the 
sum of 270 odd, balance of an account for installing the electric light 
in some flats over business premises at Neal's Corner, Hounslow. 

Mr. Roskill, K.C., and Mr. Morle were counsel for the plaintiff, and 
Mr. Edward Morton, barrister, was for the defendant. 

In the course of his opening, Mr. RoskiLL said this was the retrial 
of an action brought in that court in January last against Mr. Ed wd. 
Neal, of Geneva-cottages, Kew Gardens, and the present defendant, 
Mr. William Irwin. His Honour then gave judgment against Neal, 
and ordered the plaintiff to pay Irwin’s costs, Neal to repay them 
back to plaintiff. Neal appealed to the Divisional Court, and the 
eu was allowed, Justices Phillimore and Bray ordering the retrial 
of the case as between plaintiff and Irwin, reserving to his Honour's 
discretion the question of the plaintiff's costs of the first trial, and of 
the appeal, and of Neal’s costs as against Irwin. The Divisional 
Court left the case in а very unsatisfactory condition, but he (Mr. 
Roskill) contended that Irwin was liable. e did not know whether 
his Honour had any recollection of the original action, but it was 
brought by a sub-contractor for electric lighting work, Irwin being 
the contractor and Neal the building owner. In the contract between 
Neal and Irwin provision was made for £150 for electric light and 
bells, the specification being got out by Mr. Davis, the builder's 
architect. Irwin himself tendered in June, 1904, the specification 
being for electric light, fittings, lamps, and so forth. The sum of 
£150 was to be the prime cost of electric lighting and bells. 

Mr. Monros said that only ‘‘ bells" was mentioned in the original. 

Mr. ROSKILI, said that the item for bells —viz., £17—was so small 
that it was obvious that prime cost £150 could not have referred to 
bells alone. 

Mr. Morton said he was not contending that it was, but the speci- 
fication said £150 prime cost of wiring electric light.” 

Mr. RosKiLL went on to say that Irwin tendered, but his tender 
was refused. Hiscock also tendered and did the work, and there was 
no suggestion that the work was not well done. Irwin and Neal were 
now at litigation, and the other day they were before Mr. Justice 
Joyce; His (the learned counsel's) submission now was that the 
3 was entitled to every penny Mr. Davis had certified, and that 

rwin had no power to dispute it. 

His Honour said it was an extraordinary state of affairs. 

Mr. Ros k III., said it was a very unsatisfactory state of affairs for the 
man who had done the work, and had not been paid. But for the 
pending litigation between Neal and Irwin his Honour would never 
have been troubled with the case. Irwin was suing Neal for £556, 
and Neal was counterelaiming £1,445, and included in Irwin's claim 
against Neal was the whole £150 for the work now under discussion. 
Apparently it was disputed that Davis had authority to issue the 
specification for this wiring and fitting. In September, 1904, Davis 
wrote to Irwin asking him to pay Hiscock £75 on account of the work 
of ''electrie lighting and bells," but the point was now being taken 
that in the old estimate only bells“ was mentioned. On Sept. 16, 
however, Irwin sent Hiscock a cheque for £75 on account of electric 
lighting work," aud in his receipt Hiscock mentioned ‘electric light- 
ing and bell work." Irwin subsequently wrote saying he had given 
no order for the work, and referring Hiscock to Neal, and it was at 
the suggestion of Irwin's solicitor that Hiscock sued Neal, and if he 
failed he was to sue Irwin, There was a mass of authority for saying 
that if an architect certified that a person was entitled to payment, 
unless there was fraud, the person was entitled to payment. 

Mr. Morrow contended that there was no authority on the point. 

Mr. Ros&ILL said Neal would swear that he had paid Irwin the full 
amount of this specification ; therefore, Irwin was bound to pay 
Hiscock. He should ask his Honour to find that Davis was the only 
person who could dispute the payment, and that the plaintiff was 
entitled to judgment, 


ALFRED Hiscock, manager to the plaintiff, Thomas Hiscock, elec- 
trical engineer, of High-street, Hounslow, formally proved that their 
tender was accepted, and that the work was completed in 1905, when 
an account was rendered to Irwin, who had paid £75 on account. 

By Mr. Morton: The total of his account for wiring and bells was 
£151. ls. 9d. There were four three-light electroliers at 503. each, 
and 56 one-light brackets at about 13s. each. 

Mr. WILLIAM Davis, M. I. C. E. and architect, spoke to the accept- 
uc of Hiscock's tender, which was gone through by Neal, as was 

rwin's. 

In cross-examination, witness said that at Hounslow the wiring 
did not belong to the landlord and the fittings to the tenant ; they all 
went together. It was true that witness had become the tenant of 
one of the flats in question. 

Epwarp NEAL, in giving evidence, said he had paid Irwin £6,000, 
and was claiming the return of £1,400. Irwin had received the 
amount due to Hiscock for this work. 

Mr. Percy Rycrort, electrical engineer to the Hounslow and 
Heston District Council, stated that ''electric wiring" was a short 
term for an electric installation, including fittings and bells. Witness 
had examined the fittings supplied by the plaintiff, and, allowing a 
fair margin of profit, he thought they were worth £29. 8s. 11d. 

Ву Mr. Morton: Hiscock was a contractor, and witness was not. 

This closed the plaintiff's case, and on Mr. Моктом saying that he 
did not propose to call any evidence, Mr. RoskiLL submitted that it 
was an undefended action. 

Mr. Morron said the point he wanted to take to the Court of 
Appeal was that there was no case reported which fixed а contractor 
with liability where an order was given by an architect and not by the 
builder himself. He suggested that Neal was liable. 

His HoNovn said that could not be entertained for one moment, in 
view of what had occurred in the Divisional Court. 

In giving judgment, His HoNovR said the logical result of the 
decision of the Divisional Court was that Irwin must be liable. There 
was ample evidence of Davis's authority, and he found for the plaintitf 
for the full amount claimed. He refused to allow the plaintiff the 
costs of the appeal, but he gave him the costs of the action, and of 
that day's trial. 


COMPANIES’ MEETINGS AND REPORTS. 


MADRAS ELECTRIC SUPPLY. 


The ordinary general meeting of the Madras Electric Supply Cor- 
poration was held at Salisbury House. 

Mr. А. M. H. WaLroND, who presided, moved the adoption of the 
report, and in doing so said that since the date of the report there had 
been considerable progress made with the building works, but they 
had had to increase the amount of the building contracts owing to the 
exceptional nature of the work that had had to be done. It was 
hoped that before the end of the year the buildings would be com- 
pleted, and the laying of the mains would be finished by the end cf 
August. They had already a great many applications for both power 
and lighting. and they were about to enter into an agreement with 
the Madras Electric Tramways Co. to supply it with all power for the 
full period of the concession. The minimum amount to be taken was 
1,000,000 units per annum. According to that agreement they would 
have to invest the funds of their Company to the extevt of £20,0C0 
in 44 per cent. preferred ordinary shares of that company, and one of 
this Company's directors would join the Board. They thus looked 
forward to receiving a good return upon that investment. In order to 
give an early supply of electricity to a hospital and other consumers 
in Madras. arrangements had been made for a temporary installation. 

i J. CUNINGHAM seconded the motion, which was unanimously 
carried. 


SOUTH METROPOLITAN ELECTRIC TRAMWAYS AND 
LIGHTING. 


The ordinary general meeting of the South Metropolitan Electric 
Tramways and Lighting Co. was held at Donington House, Norfolk- 
street, on Monday, Mr. C. С. Tegetmeier (the chairman) presiding. 
The report showed that the capital expenditure amounted to £446, 783, 
and after deducting all expenses chargeable to revenue, including 
£1,860 for debenture interest, and providing for payments to local 
authorities under agreements amounting to £778, there remained 
£4,718, making, with the £603 brought forward, £5 321. The 
dividend on the preference shares absorbed £4,982, leaving a balance 
of £339, which the directors recommended should be carried forward. 
The amount paid for dividend on the preference shares included the 
arrears of dividend on the previous issues of shares, which at Dee. 31, 
1905, amounted to £2,070. The gross receipts on all sections 
amounted to £17,820, and the working expenses to £12,022. The 
gross 5 of the electricity supply section amounted to £5,435 and 
the expenditure to £2,764. The receipts for 1906 exceeded the receipts 
for 1905 by £1,513, while the expenditure amounted to £730 in 
excess of that for 1905. The installations connected to the maina 
represent an increase of 40 per cent. over the previons year. Addi- 
tional plant has been and is in course of being installed in the Coni- 
pany's generating station, bringing the total up to 1,550 kw. of 
plant. 

In moving its adoption, the CHAIRMAN stated that the report dealt 
with a period during which the operations of the Company were to a 
large extent in the direction of capital expenditure upon construction, 
and it was only for a limited portion of the past year that this 
expenditure was productive. It was satisfactory to find that the 
whole of the works would be completed within the cost mentioned 
iu the prospectus when the capital was issued. With respect to the 
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Sutton-to-Mitcham section—about five miles in extent—powers to con- 
struct which were obtained under the Act of 1902, very expensive road 
widenings had had to be carried out. the claims in respect of which 
amounted to over £32,000, or about half a mile of the line, and under 
the Act the assent of the Sutton Council had to be obtained to the 
construction of the Sutton portion of the line. This consent having 
been refused, the directors had decided not to proceed with this section 
and to allow their powers under the Act to lapse. He drew attention 
to the restrictions placed upon tramway enterprises in having to bear 
the whole cost of road widenings, which were as necessary regarded as 
street improvements as for tramway purposes. At the close of the 
year the whole of the lines—about 13 miles-—were in operation. The 
directors had concluded arrangements with the Croydon Corporation 
for mutual running powers, which would айога increased convenience 
to the public оТ increased traffic receipts to the Company. The 
Croydon-to-Tooting section had also been completed, ditlerent portions 
having been opened on three different dates. It involved an outlay of 
£11,000 on road widenings out of a total of £80,000 expended on the 
construction and electrical equipment of the section. The Croydon- 
to-Sutton section was not revenue earning until late in the year, and 
here, again, nearly £25,000 had to be spent in road widenings. With 
regard to the electricity supply section of the undertaking steady 
progress had been made, and they might look forward to a steady 
Improvement in the profits. The result of the year's working showed 
an available balance of £5,321, and alter payment of dividend on the 
preference shares they were enabled to carry forward £339. 

Mr. J. ЮОкуоххинЕ seconded the motion, which was carried 
unanimously. 


ELECTRICITY SUPPLY CO. FOR SPAIN. 


The report of the Electricity Supply Co. for Spain for the year 1906, 
to be submitted ata meeting on July 5,states that the 1,100,000 pesetas 
receivable for 1906 under the agreement with the Compania General 
Madrileña de Electricidad has been regularly paid to the Company's 
bankers in Madrid. The marked improvement in the exchange, which 
commenced towards the end of 1905, was maintained throughout the 
whole of 1906. The rate on Dec. 351, 1906, at which the accounts 
have been closed, was 27°44 pesetas = £1, as compared with 31°70 at 
the end of 1905, and 33°80 in 1904. The average for the year was 
28:42, as against 52:92 for 1905 and 34°65 for 1904. The Company's 
revenue of 1,100,000 pesetas has this year produced £37,829. 128. 3d., 
an improvement of £4,922. ls. 9d. over the year 1905, and no less 
than £5,776. 14s. ld. over the average of the five previous years, а 
favourable result due entirely to the rise in the value of the peseta. 
Should the exchange remain steady, the income for 1907 will show 
even better figures. Of the year's revenue, 650,000 pesetas (£23,132. 
10s. 10d.) was remitted to London, the balance being retained abroad, 
part being used for the service of the debt, and the remainder placed 
on deposit in Berlin, where a favourable rate of interest has been 
obtained. Including interest on deposits and other receipts, the 
115 revenue for the year amounted to £38,533. 5s. 9d. After 

educting debenture interest, interest on loans, income tax, and all 
other charges, amounting to £18,730. 19s. 8d., there remains a 
net sum of £19,802. 6s. 1d. Of this, £15,247 has been applied 
to the redemption of debentures, leaving a net profit for the year 
of £4,555. 6s. ld., which, with £7,478. 12s. 4d. brought forward 
from last year, makes a balance to the credit of protit and loss 
of £12,055. 18s, 5d., which the directors propose to carry forward. 
Of the sum of £15,247 devoted to the redemption of debentures, 
£2 247 constitutes the sinking fund of the consolidated debentures, 
The £13,000 used for redeeming the first and “B” mortgage deben- 
tures need not have been provided out of revenue, but the shareholders 
have once more consented to forego their right toa dividend, and have 
again approved the policy of the directors in strengthening the 
position of the Company by paying off the debenture debt as rapidly 
as possible. The debt due to the Compania General Madrileña Elec- 
tricidad has been reduced during the year from 850,591°49 pesetas to 
749,018°91 pesetas, but, being converted at 27:44 pesetas = £1, instead 
of at 51°70, as in 1905, the sterling equivalent has increased from 
220, 852. 10s. 10d. to £27,296. 12s. 3d. There has, therefore, been a 
loss in exchange on this account of £3,960. 1s. 9d. This has in some 
measure counterbalanced the increase in the revenue, but this debt 
having now been written down to 27°44, a similar loss will not occur 
again, whilst, given a steady exchange, the improvement in the revenue 
will be a permanent one. Debentures amounting to £15,300, as 
detailed in last year's report, have been paid otl duringthe vear. The 
amount falling due in 1907 is as follows: June 30, 1907, first mortgage 
debentures, £9,000; June 30, 1907, “В” mortgage debentures, 
£5,000; Jan. 1, 1908, consolidated debentures, £2,300 — total, 
516,500. 


Ј. G. WHITE AND CO. 


The report of J. G. White and Co. for the year ended Feb. 28 last, 
to be presented at the meeting to-day, states that the profit is 
£38,378, showing a steady improvement on previous years’ results. 
The business has continued to show considerable development in the 
foreign field, and the Company is now actively carrying out works in 
Buenos Ayres, Monte Video, Рага (Brazil), Caracas (Venezuela), and 
Bombay. Very little business is otlering in Great Britain, but the 
direstors hope with the present outlook for foreign business and the 
continued development and widening of the scope of the Company's 
legitimate fields of operation to otlset any diminution in the volume 
of British contracting business. The total contract value of work 
which the Company has in hand at the date of this report, exclusive 
of work on which profits have been taken at Feb. 28 last, is in excess 
of £1,500,000. The operating and finance departments have been 
further developed, and the directors see no reason to change their 
opinion that considerable profits can be obtained from these brauches of 
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the business. Investments are valued on what is believed to be a 
conservative basis, and it is anticipated that a considerable profit will 
be made in realisation. Tlie yield in interest and dividends received 
and accrued during the year is in excess of 5 per cent. on the valua- 
tion. Sales were made of securities valued at £18,914 at Feb. 28, 
1906, yielding a substantial protit. Since the date of the balance-sheet 
sales have been made and agreements completed for disposing of 
securities valued at £13,000 on а basis which will realise a considerable 
profit, The business of the Waring White Building Co. continucs to 
improve, and has shown satisfactory progress. The available balance 
to the credit of the account, including £16,357 brought forward after 
paying the preference dividend and making provision for the per- 
centages due to the directors and statl, is £47,811. The directors 
recommend a dividend at the rate of 6 per cent. per annum on the 
ordinary shares, a bonus of 1 per cent. on the full amount of the 
preference and ordinary share capital, to place to reserve £20,000, and 
to carry forward £18,311. 


ANGLO-ARGENTINE TRAMWAYS. 


The directors liave issued the following circular to the shareliolders : 
An otter has been received from the Compagnie Générale de Tram- 
ways de Buenos Ayres to transfer to thia Companv the undertaking 
of the Buenos Ayres and Belgrano Electric Tramways Co. The main 
features of the proposal comprise the following conditions—viz.: The 
extension of the borrowing powers of the Company (which are at 
present limited to one-third of the paid-up capital) by the creation of 
second debentures or debenture stock to such an amount as shall not 
require more than £180,000 per annum for interest and sinkipg fund, 
The proceeds of the said debenture issue (except as to £200,000 which 
is to be reserved for the capital purposes of the Company) to be exclu- 
sively applied to the acquisition of debentures or debenture stocks of 
other tramway undertakings in Buenos Ayres and the neighbourhood 
which shall not be in arrear, with the interest thereon. An increase 
in the rate of dividend on the 54 per cent. cumulative preference 
shares of this Company to 6 per cont., as from July 1, 1907, and the 
provision that in a liquidation the holders shall be entitled to receive 
£6 per share instead of £5 as at present. The conversion of the 
existing £5 ordinary shares of this Company into10 per cent. preference 
shares (with dividends contingent on profits of each separate year), 
also ranking as from July 1, 1907, and the provision that in a liquida- 
tion the holders shall be entitled to receive £10 per share. The 
consideration to be paid to the Compagnie Genérale de Tramways de 
Buenos Ayres for the trausfer of the Belgrano tramways will be 
£1.600,000 in fully-paid new ordinary shares, forming part of a new 
issue ranking after the above-mentioned first and second preference 
shares. The Board consider the offer a very favourable one, and the 
Company's solicitors have been instructed to prepare the necessary 
legal documents in order that the proposal may be submitted to the 
shareholders for approval, which will be done with the least possible 
delay." 


INDIAN ELECTRIC SUPPLY AND TRACTION. 


The report of the Indian Electric Supply and Traction Co. for the 
year ended Dec. 31 last states that, contrary to expectations, it was 
not until April 25, 1907, that the buildings and the greater part of 
the plant, tramways, etc., were taken over by the Company from the 
contractors, The supply of current for the lighting and fan business 
was commenced оп a small scale on Jan. 1, 1907, and sume 2,000 8. c. p. 
lamps are already connected to the mains, The municipal authorities 
have arranged to take a supply of current for the lighting of the roads 
through which the tramway is laid at three annas per unit under the 
terms provided in the licence. The greater portion of the tramway 
system was opened for public service on March 11, and is working 
satisfactorily, and a very fair traffic has already been secured. 
Probably it will be found desirable to extend the system, which at 
present is only 34 miles, sv as to more fully meet the requirements of 
the city. 


NORTH STAFFORDSHIRE TRAMWAYS. 


The report of the North Staffordshire Tramways Co. for the year 
ended Dec. 31, 1906, to be presented at the meeting on the 28th inst , 
states that the expenditure on the capital account amounted to £4,242, 
which has been incurred in doubling certain sections of the tramway 
to meet the requirements of the increased traffic. The liability to the 
Potteries Electric Traction Co. on this account is now £23,628. The 
balance to the credit of the profit and loss account, after including 
the amount payable by the Potteries Electric Traction Co. under the 
working agreement and deducting debenture interest, is £4,988, 
which, added to £627 brought forward, makes £5,615. The directors 
propose a dividend on the ordinary shares of 5 per cent., and to carry 
forward £815, 


NEW COMPANIES REGISTERED. 


Beaumont Engineering Co.—Registered June 18. Capital, 
£2,000 in £1 shares. Objects: to ucquire the business carried on at 
1 to 9, Prescott-street, Birmingham, as the Beaumont Machinist Co., 
and to carry on the business of manufacturers and repairers of cycles 


and motors, engineers, ete. No initial public issue. Registered 
office: 298, Alcester-road, Moseley, near Birmingham. 
Cooper and Clegg, Limited.—Registered June 8. Capital, 


£2,000 in £1 shares. Objects: to acquire the business carried on at 
54, Pall-mall, Manchester, as Cooper and Clegg, to adopt an agree- 
ment with J. К. Cooper aud H. H. Clegg, and to carry on the business 


of electricians, electric light and power and mechanical engineers, 
manufacturers of and dealers in motorears and wagons, makers of 
electrical apparatus, ete. No initial public issue. Registered office: 
54, Pall-mall, Manchester. 

Cutler, Wardle, and Со , Limited.—Reyistered June 1. Capital, 
£5,000 in £1 shares (2,000 preference). Objects: to acquire the 
business carried on by W. Wardle at 35 and 37, Dickinson-street, and 
Haig's-buildings, Hargreaves-street, Manchester; to adopt an agree- 
ment with W. Wardle, and to carry on the business of electrical, 
heating, ventilating, and mechanical engineers, builders, contractors, 
manufacturers of agricultural implements, and other machinery etc. 
No initial public issue. Registered office: 35 and 37, Dickinson-street, 


Manchester. 
Liens Registered. 


Telephone Company of Egypt, Limited, London, E.C.—Dis- 
charge registered June 14 to the extent of £900 of debenture stock 
dated July 27, 1904, for £60,000. 

Oriental Telephone and Electric Co., Limited, London, E.C. — 
Discharge registered June 14 to the extent of £900 of debenture stock 
dated June 28, 1906, for £100,000. 


D. P. Battery Co., Limited (Bakewell and London).—A 
memorandum of satisfaction to the further extent of £2,000 of first 
debentures dated Oct. 29, 1901, securing £9,000, has been filed. 
Previous partial satisfaction registered, £2,250. 

Maxim Electrical Co., Limited, Westminster, S.W.—Lien 
registered June 12 for £1,000 5 per cent. debentures, part of 
£15,000. Amount previously issued, £11,200. No trustees. Charged 
on: the general assets. 

Cutler, Wardle, and Co., Limited (Electrical Engineers, etc., 
Manchester).—A debenture dated June 5, 1907, to secure £500, 
charged on the company's undertaking and property, present and 
future, including uncalled capital, has been registered. Holder: J. E. 
Berrey, Holly Lodge, Clumber-road, The Park, Nottingham. 

Urban Electric Supply Co., Limited, Westminster, 8.W.— 
Conveyance of property registered June 12. supplemental to a trust 
deed dated July 28, 1904, and two deeds dated Dec. 17, 1906, and 
April 27, 1907, respectively, for securing the sum of £275,000 44 per 
cent. first mortgage debenture stock. Charged on various lands and 
properties owned by the company. 


PERSONAL. 


Mr. H. D. Foster has been appointed assistant secretary in London 
to the British Columbia Electric Railway Co. 

Mr. Charles Bright, F. R. S. E., M. I. E. E., has removed his office 
from 21, Old Queen- street, Westminster, to Parliament-chambers, 
Westminster. 

Messrs. Richardson, Westgarth, and Co. are removing their London 
branch office from the City to new offices at 5, (Jueen Anne’s-gate, 
Westminster, S. W, 

Mr. George Cook has resigned his position as minager and secretary 
of the city tramways, and Mr. John MeNee, of the Glasgow Cor- 
poration tramways, lias been appointed his successor. 

Mr. A. Murray Coombs, A. M. I. E.E., has resigned liis appointment 
with the D.P.” Battery Co., of 11, Victoria-street S.W., and is 
now a director of the firm of Frank Suter and Co., of the above 
address. 

The many friends of Mr. C. H. Yeaman, borough electrical engineer 
of Hanley, will learn with regret of the bereavement he has sustained 
by the death of his father, Dr. Geo. Yeaman, at the advanced age of 
82 vears. | 

The directors of the County of London Electric Supply Co. have 
appointed Mr. Н. В. Renwick (at present secretarv) general manager 
and secretary to the company, and Mr. C. P. Sparks at present chief 
engineer) enginecr-in-chief to the company. 

The Eleetricity Committee of the Finchley District Council have 
engaged Mr. A. H. Preece, at an inclusive fee of 75 guineas, to 
investigate and report upon the electricity undertaking generally, 
including proposals with regard to bulk supply and extensions. 

The British Thomson-Honston Co. have opened а new branch office 
in Middlesbrough in the Maritime-buildings Albert-road. The tele- 
phone number will be ''814 Middlesbrough," and the telegraphic 
address '" Asteroidal, Middlesbrough,” similar to all of their other 
telegraphic addresses, 

Mr. F. J. Masters has resigned his position as station superintendent 
at Canning Town station of the West Ham Corporation electricity 
department, and Mr. G. Lloyd-Jones, who is at present engaged with 
the South London Electric Supply Corporation, and was previously 
at the Bankside station of the City of London Electric Light Co., has 
been appointed to the position at a salary of £260 per annum. 

The will of Sir Benjamin Baker, K.C.B., lias now been proved. He 
left estate valued £170,513, with net personalty £166,515. Alter a 
number of legacies to relatives, the testator left £2,000 to the benevolent 
fund of the Institution of Civil Engineers, £2.000 to the Westminster 
Hospital, £1,000 to King Edward's Hospital Fund for London, £500 
to the Royal Berks County Hospital, Reading, £500 for tho poor of 
Pangbourne, and à perpetual annuity ef £12 tor the benefit of the poor 
ot Idbury, Oxon. 

An interesting ceremony took place at the Dundee Corporation 
electricity departinent when Mr. Charles Lamb, distribution engineer, 
was made the recipient of a handsome marble timepiece on the 
occasion of his marriage, together with a lovely gold brooch for his 
future wife. The presentation was made by Mr. Harry Richardson, 
city electrical engineer, who referred in praiseworthy terms of Mr. 
Lamb’s popularity with the whole department, and also to his sterling 
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qualities as an assistant and electrical engineer. He voiced the senti- 
ments of the staff and employés in wishing Mr. and Mrs. Lamb all 
happiness in their married ү fe. Mr. Lamb suitably replied. 

On Saturday, June 22, the annual outing of the employés of 
Simplex Conduits took place at Bewdley in delightful weather. 
There was а good turn out (about 200», including a fair sprinkling 
of the company’s district representatives and agents, but the 
unavoidable absence of the managing director (Mr. L. M. Water- 
house) was much regretted. The earlier part of the day was taken 
up by various sports and races, which were contested with much 
keenness und good feeling. Luncheon followed, at which the prizes 
were presented by Mrs. Brooks, the wife of the secretary of the 
company, amidst vociferous cheering. The party then dispersed, 
spendiug the remainder ot the day in boating trips, etc., on the River 
Severn, returning more or less safely to Birmingham in the small hours 
of the morning. 

Mr. Thomas Andrews, F.R.S.. F.R.S. E., M. I. C. E., F. C. S., the well- 
known metallurgical chemist, died last week at Wortley, near Sh. tficld, 
at the age of 60. He was proprietor of the Wortley Ironworks, and 
enjoyed a high reputation as a consulting and testing engineer. This, 
however, did not prevent him from pursuing extensive researches in 
various branches of metallurgical, physical, chemical, electrical, and 
engineering sciences, His labours in this department of the tield of 
science received widespread recognition. and among the honours which 
he gained were the Telford medal and Telford prize, Institution of Civil 
Engineers, and the gold medal and the Bessemer prize of the Society of 
Engineers, London. Mr. Andrews had many papers on scientific 
subjects published in the Proceedings of the Royal Society and other 
learned bodies. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Handsworth (Birmingham).—The Urban District Council invite 
tenders for traction and lighting feeders, fibre ducts, and roadwork. 
Tenders by July 10. See advertisement. 


Brussels.—The Sea Canal Co. invite tenders for power-house aod 
plant. Particulars from the Societé du Canal et des Installations 
Maritimes de Bruxelles, Rue de Canal, Brussels. Tenders by July 10. 


Pontypridd —The Urban District Council invite tenders for the 
supply of feeder aud distributor cables. Particulars from Mr. J. E. 
Teasdel, electrical engineer and tramways manager. Tenders by 
July 8. 

Brisbane.—The Postmaster-General invites tenders for the supply 
and delivery at Brisbane of four sections of a common battery switch- 
board and 650 subscribers’ telephones to specification No. 145. 
Tenders by Sept. 2. 


Newport.—Tlic Electricity and Tramways Committee invite tenders 
for low-tension switchboard, two motor alternators, one battery, exten- 
sion to switchboard gallery, cooling tower, and battery reversible 
booster. Tenders by July 1. See advertisement. 


London.—The London County Council invite tenders for the 
installation of electric lights, bells, telephones, and motors at the 
Central School of Arts and Crafts, Southampton-row, London, 
Tenders to the Chief Engineer of the Council, County Hall, Spring- 
gardens, S. W., by July 9. See advertisement. 


New South Wales.—The Postmaster-General at Sydney invites 
tenders for the supply and delivery at the departmental stores. Sydney, 
of telegraph, telephone, and electric light material. Specifications, 
general conditions, and tender forms may be obtained at the General 
Post Offices, Sydney, Melbourne, Brisbane, Adelaide, Hobart, and 
Perth. Tenders by Aug. 14. 

New South Wales.—The  Postmaster-General, Sydney, invites 
tenders for the supply and delivery at the Departments Stores, 
Sydney, of 180 quantity and intensity detectors, wound with two 
circuits of about 150 ohms and 0:22 ohm respectively. the quantity 
coil fitted with a fifth shunt, in accordance with sealed pattern . 
No. 317. Tenders by Aug. 21. 


Plymouth.—The Guardians invite tenders for the installation of 
electric lighting at the new workhouse infirmary buildings. Drawin;5, 
specifications, and general conditions can be seen at the offices of the 
architects, Messrs. Thornely and Rooke, 11, The Crescent, Plymouth 
between 9 a.n. and 5 p.m. Tenders to Mr. W. Adams, clerk, 
15. Princess-square, Plymouth, by July 2. 

Western Australia.—The Postmuaster-General at Perth invites 
tenders for the supply of two ringing dynamometers for central 
exchange. Tenders must be accompanied by a deposit or receipt for 
deposit, lodged with the Deputy Postimaster-Ceneral in a state other 
than Western Australia, of 5 per cent. on the amount thereof up te 
£1,000. and 24 per cent. on any further amount in excess of £1 000. 
Tenaers by Aug. 6. 

Western Australia.—The Postmaster-General at Perth invites 
tenders for a desiccating apparatus with motor-driven air-pump tor 
telephone cable work. ‘Tenders must be acconipanied by a deposit. or 
receipt for deposit, lodged with the Deputy Postmaster-General in a 
state other than Western Australia, of 5 per cent. on the amount 
thereof up to £1,000 and 24 per cent. оп any further amount in execss 
of £1,000. Tenders by Aug. 6. 


London, S.E.—The Loudon County Council invite teuders for the 
manufacture of two 5,000-kw. three-phase steam turbo-yvenerators, 
with surface condensers, ete., to be delivered and erected at the trani- 
ways generating station, East Greenwich. Tenders must be upon the 
official forms to be obtained from the Clerk of the Council, County 
Hall, Spring-gardens, S.W., upon payment to the Cashier of the 
Council of £2 for the specification, drawings, ete. Tenders by July 9. 
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Clacton-on-Sea.—The Urban District Council invite tenders for 
the supply of two 25-kw. 500-volt dynamus, two existing 100-volt 
Taunton machines, which can be viewed on application to the Resi- 
dent Engineer, Electricity Works, Clacton-on-Sea, to be taken in part 
payment ; also for additions to the switchboard. Specifications, ete., 
from the consulting electrical engineer, Mr. W. H. Trentham, 39, 
Victoria-street, Westminster, S. W. Tenders to Mr. G. T. Lewis, clerk, 
by July 3. 

Rotherham.—Tho Corporation invite tenders for the supply and 
delivery of cable and meters according to their requirements between 
Aug. 1, 1907, and July 31, 1908, as follows: single vulcanised 
bitumen (covered) cable of various sizes ; electricity meters of sizes 
for maximum currents of 2, 5, 10, 25, and 50 amperes. The supply 
pressure is 250 апа 460 volts continuous current. Further particulars 
can be obtained upon application to the Borough Electrical Engineer. 
Tenders to Mr. W. J. Board, town clerk, Town Hall, by July 12. 


Rotherham.—Tenders are invited for the supply of stores and 
materials require’ by the tramways department during 12 months, com- 
mencing on Sept. 1, including oilsand grease, tools, brake blocks, cast-iron 
brake blocks, paints and varnishes, brass castings, nuts, bolts, and screws, 
incandescent lamps, ete. Forms of tender, specification, and further 

articulars can be obtained upon application to the Tramways Manager, 

ram Depót, Rotherham. Persons whose tenders are accepted will be 
required to enter into a contract which will contain the usual fair 
wages clause. Tenders, endorsed Tramway Stores," to be sent to 
Mr. W. J. Board, town clerk, Town Hall, Rotherham, by July 12. 


Caloutta.—Tendcrs are invited for lighting by gas, oil, electricity, 
or other illuminant of the streets, thoroughfares, and public resorts of 
the city of Calcutta, as vested in the Corporation of Calcutta. The 
city comprises approximately an area of 20 square miles, containing 
about 170 miles of main thoroughfares and 150 miles of smaller streets 
and lanes, besides several squares, markets, latrines, slaughter-houses, 
and other public resorts, the whole being lighted at present by 9,225 
gas lamps of 24 c.p., 84 higher power lamps equivalent to 2,074 lamps 
of 24 c.p., and 2,400 oil lamps. The new contract is timed to coni- 
mence on May 1, 1911, and the successful tenderer or tenderers will be 
required to have all arrangements completed and ready to begin and 
continue the lighting with effect from that date. Tenders should be 
for 10, 15, or 20 years. It is left to tenderers to propose their own 
plans for carrying out the project, the end in view being to con- 
siderably improve the present л of the city, and, to this end, it 
is suggested that representatives should be deputed to personally 
inspect the area to be lighted and the system now in force, in order 
that they may be in a position to judge for themselves as to the best 
means to be adeptel for attaining the desired object. Mr. P. N. 
Mookerjee, secretary to the Corporation. Tenders to the Vice-Chair- 
man by Jan. 2 1908. 


RESULTS OF TENDERS. 


Leeds.—Messrs. T. Harding Churton and Co. have received per 
5 Limited au order for two motor- generators for the Leeds City 

ouncil. 

St. Panoras.—Tlic Borough Council have accepted the tender of 
Adamson, Ramsbottom, and Co. for an electrically-driven overhead 
crane at £640. 

Wolverhampton.— Mcsers. Bruce Peebles and Co. have receive! 
from the Wolverhampton Corporation an order fur a 500 kw. 50-cycle 
m :tor-converter. 

Croydon.—The Borough Council have accepted the tender of 
T. Harding Churton and Co. for a single-phase motor-driven pump 
capable of delivering 50,000 gallons per hour. 

St. Pancras.—The Borough Council have accepted the following 
tenders for coal: Brentnall and Cleland, Barber Walker's nutty slack 
(about 5,600 tons), 13s. 7d. per ton; Warwickshire small nuts (about 
5,000 tons), 15s. 10d. per ton ; Watnall seconds, hard steam (about 
6.616 tons), 16s. 9d. per ton. G. Hinchlitte and Co., Welsh (ВП), 
23s. lld. per ton. 

New South Wales —The Postmaster-General has accepted the 
tender of Е P. Doyle and P. Flanagan. Kayuga, for the following work 
iu connection with the erection of a telephone line from Moree to Terry- 
hie-hie at the prices named: erection of about 5 miles of additional 
wire on existing wooden poles. £1. 5s. per mile; erection of about 
23 miles of 18lt. wooden pole line complete, £9 per mile. 

Beckenham. - The following tenders have been accepted by the 
Corporation for the electricity department: J. A. Bennett and Co. for 
Welsh coal as follows : Cory's Merthyr (small and nuts), 1,000 tons at 
228. per ton; Tvuybedw (through and through), 1,000 tons at 24s. per 
ton. Dinham Fawcus and Се. tor small coal for use with mechanical 
stokers as follows: Holly Bink, 1,200 tons at 12s. 114. per ton; 
Brownhills, 1 500 tous at 153. 4d per ton. 

South Australia. The  l'stnaster.General has accepted the 
following tenders for instruments, material, and telegraph poles: 
Unbeliaun and Johnstone, 25 magneto bells at 9s. each, 50 trembling 
bells with Jin. gongs at 2s. 7d. each. 2 miles 208-pair lead-covered 
cible at £714. 2s. 10d. per mile, 1 mile 104-pair lead-covered cable 
at £114. 2». 10d. per mile, 50 non-polar relays at 18s. 9d. each; 
Messrs. J. Bartram and Sen, 12 5-conductor cords at 2s. 2d. each, 
2% composition monthpieves at 9d. each, 50 transformers at 128. cach, 
100 mechanical registers at 16s. each; International Electric Co., 
100 single-conductor cords at 1s. 54d. each, 60 4-m.f. condensers 
at Js. 6d. each, 60 1-n.f. condensers at 38. 6d. each, 60 2-1.f. con- 
densers at 4s. each, 4 switchboards for 10 metallic circuit lines at 
£9. 10s. each ; Lawrence and Hanson, 24 switches (extension, metallic 
circuit) at 108 each, 500 transmitters (Delville) at бв. 9d. each; 
Oswald Haes, 5 miles No. 20 cotton-covered wire at £2. 17s. 6d. per 
mile: Union Cable Co., 15 miles No. 18 insulated wire at £9. 183. 
per mile; India Rubber, Gutta Percha, and Telegraph Works Co., 


12 polarised differential relays at £5. 1s. each ; Western Australia 
Jarrah Sawmills, 300 square jarrah telegraph poles «25ft Gin.) at 
£1. 1s. ld. each; Walter and Morris, 100 square jarrah telegraph 

les (30ft. бір.) at £2 cach ; F. II. Hoad, 570 round telegraph poles 
etween Saddleworth and Gladstone at 108. 8d cach. 


London, S.W.—The London County Council have received tho 
following tenders for the manufacture, delivery. and laying of about 
95 miles of low-tension electric cables, ete., required for the electrifica- 
tion of portions of the Council's tramways : 


Western Electric Co., North Woolwich* .. ........... ... £55,200 11 10 
W. T. Henley's Telegraph Works, London.. ............... 56,556 15 4 
Union Cable Co., London 34 56,397 9 9 
Johnson and Phillips, Charlton 56,575 15 4 
Siemens Bros. and Co., Londůon 56 645 10 0 
Callender's Cable and Construction Co., London.. 56.666 10 0 
British Insulated and Helsby Cables, Prescot............ 57,267 11 5 
W. T. Glover and Co., Manchester .. 59,468 16 7 
St. Helens Cable and Rubber Co., Warrington ......... 60,750 10 0 


* Recommended for acceptance. 


Nelson (Lanos.). — The following tenders have been received for the 
supply of one Lancashire boiler, with superheater and steam-pipes, for 
the Electricity Committee : 


D. Adamson and Co., Dukinfield .............................. £758 0 O0 
T. Beeley and Son, Hyde 747 10 O 
W. Gray and Co., West Hartlepool .............. ............ 820 0 0 
J. Foster and Son, Preston а. 772 0 0 
Galloways, Limited, Manchester 805 0 0 
Hewitt and Kellett, Bradford iii ꝗͥ 717 0 0 
T. Hilland Sons; lee 8 815 0 O 
Houldsworth and Sons, Bradford .............................. 765 0 0 
J. Musgrave and Sons, Bolton.......................... ......... 858 0 0 
Ruston, Proctor, and Co., Lincoln  ................. .. 761 0 O 
Spurr, Inman, and Co., Waketield .............................. 835 0 O 
Tinker, Shenton, and Co., Hyde—— .. 788 0 0 
Yates and Thom, Blackburn (accepted) . 749 0 O 

The Crosthwaite Firebar Syndicate, Leeds, for patent firebars and 


Triumph stokers (accepted). 


Southwark. — The Borough Council have received the following 
tenders for the electrie wiring and lighting of the branch library at 
the junction of the Old and New Kent-road : 


W. С. Cannon and Sons, London-road, S. E. (accepted) ... £240 11 0 
Waring and Withers, Soho-square .............................. 191 5 0 
Frizell Bros. and Louis, Denmark Hill. 192 15 0 
Allam and Co., Red Lion- street, Clerkenwell-rvad ......... 218 10 0 
Reliance Electrical Co., Strand  ........................ 3.4 222 15 0 
Stubbs, Son, and Hall, Wimbledon 226 15 6 
D. Hulett and Co., High Hol born 252 10 0 
A. Wootton and Co., Clerkenwell-road ........................ 250 O O 
Н. J. Godfrey, ⁰ b! eite ааны raa 238 12 0 
Strode and Co., Osnaburgh.-street .............................. 239 0 0 
Tilley Bros., Kingsland-road ...... ........... ............... 242 4 O0 
S. G. Cozens, Queen Victoria-street .......................... 242 5 O0 
Weston and Sons, Fenchurch street esee 244 10 O 
Grant and Taylor, Queen Victoria-street ..................... 245 11 O 
Pemberton, Arber, and Co., Gray's-inn-passage ............ 265 1 0 
F. V. Slatter, Fann.street, Citi . 271 16 6 
Hoskins and Co., Westminster ................................. 274 10 0 
Boaz and Co., «Дебо: галена аадар e TAX . 276 0 0 
Vaughan and Cook, Goswell-road .............................. 270 0 0 
Smeeton and Page, Queen Victoria-strect ..................... 281 2 6 
W. Winn, Union-street, Bord 501 0 0 


BUSINESS NOTES. 


TRACTION. 


Spain.—Tlic construction of the light railway from Castellon and 
Onda to Burriana has been interrupted through difficulties in the 
expropriation of some of the land through which it has to pass. 


Ipswich. — The breaking of an overhead tramway wire last 
week was respousible for a temporary interruption in the service. 
Fortunately, no one was injured, though some narrow escapes are 
recorded. 

Holsingfors (Finland).—The electric tramways of Helsingfors are 
going to be reformed and considerably enlarged. It is the intention 
to lay double rails right through the town, orat least at tho most 
important points. Cheaper rates for workmen at certain morning and 
evening hours are also proposed. 

Norwood.—Sonie weeks ago an agreement was signed between the 
South Metropolitan Tramways Co. and the Corporation of Croydon 
for & through service of cars between the Crystal Palace High-Level and 
Crovdon, and Croydon and Penge entrance of the Crystal Palace. The 
service has now commenced running. 

Bradford.—At a meeting of the Tramways Committee of tlic 
Bradford City Council on Monday the special sub-committee appointed 
to inquire into the alleged disappearance of stores from the Thornlury 
tram depot submitted a report of their investigations. as the result of 
which one man has been dismissed. The report stated that tlie value 
of the missing stores did not amount to more than a few shillings. 

Pengo.—At a meeting of the Penge Council on Tuesday notice was 
received of an application to the Board of Trade to transfer the Mitcham 
and Sutton and Penge and Anerley tramways from the British Electric 
Traction Co. to the South Metropolitan Thus Co. The Council 
decided to instruct their parliamentary agents to oppose the project, 
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in order to ensure that nothing was done detrimental to local 
interests. 


Wembley. —The work of constructing the tramway extension from 
Stonebridge to Wembley has been commenced. Owing to difficulties 
with tlie frontagers in connection with the widening of the first part of 
the route, the piece between the Stonebridge terminus and Deadinan’s 
Hill has not yet been touched, but already the lines have been laid 
right over the hill. Messrs. Dick, Kerr, and Co. are the contractors. 


Swansea.—The demand for improved conditions of service put 
forward by the Dockers' Union on behalf of the employés of the 
Swansea Tramways Co. has been the subject of negotiation and con- 
sultation for weeks past. It is now stated that terms have heen 
mutually arranged, according to which the tramway men will receive 
ап advance of wages ranging from 1s. 6d. to Js. per week, besides an 
improvement in the hours worked. 

Finland.—The Finnish Senate has appointed a committee to 
investigate the question whether some of the rapids or waterfalls in 
the Grand Duchy could be utilised for purposes of electric traction. 
A committee has considered Wallinkoski, Myllykoski and Kyron- 
koski Rapids, on the River Vuoksen, in the government of Viborg, 
as suitable, and negotiations have been entered into with the owners 
of these waterfalls for the purpose of the same for the Government. 


Wimbledon.—Colonel Yorke, R.E., Board of Trade inspector, on 
Tuesday inspected the section of the London United Electric Traniway 
Co.'s system which now links up Hampton Court, Kingston, Malden, 
and Wimbledon with Tooting and Summerstown. The car started 
from the railway bridge, Wimbledon, and after travelling to Tooting 
boundary returned to Merton High-street and then went to the 
Wimbledon boundary at Summerstown. There was по hitch during 
the inspection. The lines were expected to be opened on Wednesday. 


Newport.—The total reccipts from the Corporation tramways for 
the year amounted to £33,338. 11s. 9d., of which £32,546. 15s. 9d. 
was provided by fares, checks, and tickets. The other material con- 
tribution was £496. 4s. 1d. from advertising. The total expenditure 
was £22,118. 17s. 11d., including the amount paid for power, wages, 
repairs, maintenance, etc. There was a gross profit of £11,269. 
11s. 9d. The amount paid for interest on capital was £6,179. 8s. 2d., 
and the net sinking fund £2,847. 5s. 1d., giving a net profit on the 
tramways of £2,243. Os. 7d. 

Tramway Brakes.—4A sub-committee of the Municipal Tramway 
Managers’ Association visited Halifax on Saturday to examine a new 
slipper brake invented by the rolling-stock superintendent and adopted 
by the local committee for their cars. So far three cars have been 
fitted, and the others are to follow. The main improvement in the 
new brake is that the downward pressure is taken by four bearings 
fixed on the truck side close to the axle box, instead of, as before, by a 
steel shaft parallel with the car axle and supported by bearings fixed 
to the truck sides. It is claimed that this change increases the 
efficiency of the brake 50 per cent. The wooden slipper block is iron 
shod, and each one is expected to remain in use during the running of 
10,000 car miles. 

London Tube Railways.—Considerable interest has been aroused 
by the announcement made by Mr. Lloyd-George at the opening of the 
Hampstead Tube, that the Government are considering the report of 
the 99 5 Commission on London Traffic with a view to action, and 
probably immediate action. The objective, of course, is the establish - 
ment of a Traffic Board. It has been assun«d that legislation will be 
necessary for this purpose, and that such legislation will be impossible 
during the present session. The parliamentary correspondent of the 
Daily Telegraph states, however, that it is likely that the Government 
will content themselves at the outset by forming a Trattic Board in 
connection with one of the departments of the Board of Trade, and for 
this no legislation will be required. 

Barcelona.—In his annual report on the trade of this district for 
last year, the British consul writes that in Barcelona they have 
perhaps a more complete system of electric trams than any other city 
in Europe. German and Belgian companies control the whole of the 
nunierous lines, the only British concern having been sold to a Belgian 
syndicate about a yearago. Various small extensions have been made 
during the year. A German company has carried a line through the 
Calle Muntaner, one of the principal arteries connecting tlie city with 
the neighbouring residential suburb of Bonanova, and the Belgian 
company owning the Sarria to Barcelona electric railway have extended 
their line about 14 km. to the foot of the hills and thence have built 
a tunicvlar railway to the mountain village of Vallvidrera. 

Erith.—The Erith Town Council last week again discussed the 
question of the Upper Belvedere tramways extension, which at a 
previous meeting they decided to proceed with. Messrs. Hawtayne 
and Zeden submitted an estimate of the cost of construction of the 
probable financial results. It was estimated that the capital expendi- 
ture chargeable to the tramways proper would be £17,400, which, 
together with a necessary feeder cable and paving works, would rise to 
£20,900 (exclusive of additional ears or extension to the car-shed). 
In order that the new section шау be worked without profit or loss, 
the earnings per car mile must be 8'1d. If they should amount to 
8:44. (the present earnings of the Bexley-road section), the result 
would be a net profit of £146, or if one new car is purchased а net 
profit of £86. An increase of tlie interest and sinking fund charges 
to 64 per cent. would in the latter case reduce the net profit to £102 
or £40 respectively. The Council eventually decided to adjourn 
consideration of the question for 12 months. 

Safety on Electric Railways.—The report circulated regarding 
the eflects of the short-circuiting of the electric current which drives 
the New York Central and Hudson River Line has led to inquiries 
being made by the Press among railway engineers as to the safety of 
electric lines in this country. One journal has elicited tron; Sir George 
Gibb a statement to the effect that similar effects were impossible on 
the electric railways in this country. British lines are so constructed 


that in the event of anything of the kind happening the whole power 
would automatically be turned off. Another gentleman, who is 
described as ''one of the most eminent electrical engineers in 
London," is reported to have said: ““ We should not be allowed to 
construct lines in England which would not automatically shut off the 
current in case of an overload of electricity. Our conductors are made 
in sections, with а connecting link which will carry no more power 
than the maximum necessary for the traffic. Immediately there is a 
rush all connection is broken. Nobody need have any fear about our 
electric railways. The Board of Trade make conditions which render 
them He safe,” 


London Electric Railway Fares.—The tariff of fares on the 
Central London Railway has now been definitely arranged. It has 
been decided to make Tottenhanr Court-road the limit of the 2d. fare 
from Shepherd's Bush instead of Oxford-circus as at first contemplated. 
The 2d. limit on the outward journey from the Bank will, as already 
announced, be the Marble Arch. Threepence will be charged between 
Shepherd's Bush, Holland-park, Notting Hill, Queen's-road, or Lan- 
caster-gate and the British Museum, Chancery-lane, Post Ollice, or the 
Bank. By the arrangement four stations—Tottenham Court-road, 
Oxford-cireus, Bond.street, and the Marble Arch—have been consti- 
tuted a central zone. The 3d. fare on the Metropolitan Railway from 
the City will begin at Praed-street, Edgware-road being the limit for 
2d. Here again it is thought a 24d. fare might have been iutroduced 
to advantage. It is understood that the 2d. limit on the inward 
journey from Hammersmith to the City will be Gower-street. No 
increases will be made in the fareson the District Railway between the 
City and Earl's Court, but on some of the other sections readjust- 
ments may be made. It may be necessary to alter some of the tram- 
way fares on the London United system as the result of the new agree- 
ment, but this is a matter which is still under consideration. 


Dunedin (N.Z.). —Tlie annual report for 1906.7 of the town clerk 
(Mr. В. W. Richards) to tlie Dunedin Town Council contains the 
following anent the tramways: The tramway system, as far as the 
construction of the permanent way and trallie requirements are con- 
cerned, may now be said to have been completed, for within the last 
month " (March) ** the Anderson’s Bay extension has been opened for 
tratlic, and the systein now operated upon covers about 20 miles of 
track. Prior to this there was much speculation as to whether our 
tram ways were paying or not, and no definite conclusion could be 
arrived at in view of the fact that the construction was carried on, as 
represented ly Messrs. Noyes Bros., piecemeal, with all its attendant 
disadvantages. Moreover, the management of the trams was taken 
over by Messrs. Noyes Bros., the engineers for the construction of 
the system, who, in accepting the duties of tramway managers, made 
it clear to the Council that they did not desire to control and direct 
the гаће, but, to meet the wishes of the Council and the exigencies 
of the position, they undertook to control the traffic until such time 
at least as the whole of the construction work had been completed, 
and it must be said that the officers and employés under the direction 
of Messrs. Noyes Bros. made the best ellurt within their powers and 
knowledge of a traffic undertaking.” 


LIGHTING AND GENERAL. 


Islington. The London County Council have sanctioned the 
borrowing of £4,025 by the Council for an extension to their electric 
undertaking. 

Leyton.—A Local Government inquiry will be held on July 9 into 
the application of the Council for sanction to borrow £5,770 for the 
electricity undertaking. 

Swinton.—The Swinton and Pendlebury District Council have 
decided to seek sanction to the borrowing of £12,500 for extensions to 
their electricity business. 

Harrow.—Tle Harrow Electric Light Co. intend to extend their 
cables along Bessborough-10ad, Hindcs-road, Welldon-erescent, Grove 
Fields-path, and Roxborongh-avenue. 

Longton.—A Local Government Board inquiry will be held on 
July 4 into the application of the Council for sanction to borrow 
£2,000 for the electricity undertaking. 

Norwich.—A Local Government. Board inquiry will be held on 
July 3 into the application of the City Council fur sanction to borrow 
£25,000 for the electricity undertaking. 

Sunderland. —A Local Government Board inquiry will be held on 
July 9 into the application of the Corporation for sanction to borrow 
£56,175 for the electricity undertaking. 

St. Marylebone.— The Borough Council have decided to make 
application to the Local Government Board for sanction to borrow 
£6 890 for the purchase of cables in connection with the electricity 
undertaking. 

Portrush. — At a special meeting of the Urban District Council held 
on the 17th inst. it was decided to proceed with the elcetrie lighting 
of the town. The specifications were prepared by Mr. John Woodside, 
A. M. I. E. E., Belfast. 

Fulham. — Tie Fulham Electric Joinery Works have installed two 
motors, each of 55 h. p., for driving their wood-workiuz machinery. 
The motors, which are connected to the two-plase supply, are et 
Messis. T. Harding Churton and Co.'s make. 

Londonderry.—The Conimittee of Management of the London: 
derry District Lunatic Asylum have confirmed a resolution passed at the 
April mecting approving the provision of a spare dynamo, engine, ete, 
for electric light at Gransha, at an estimated cost of £450. 

Ashton-under-Lyne.— At a Local Government Board. inquiry inte 
an application by tlie Corporation to borrow £17,000 for extensors 
to the electricity works, it was stated that the demand f: r current was 
increasing rapidly, while the town clerk said that £1,831 prot: had 
been made during the last 12 months, 
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Finland.—The imports during 1906 of machinery (electrical, agri- 
cultural, and other kinds) of iron and steel amounted in all to 11,567 
metric tons, against 10,215 metric tons in 1905. The value amounted 
to £622,440, and in 1905 to £534,160 ; 1,258 metric tons came from 
the United Kingdom, against 1,015 metric tons in 1905. 


Odessa (Russia).— Dynamos are now manufactured locally to meet 
the requirements of the country in St. Petersburg, Moscow, Riga, and 
Renll, What is imported is of German manufacture. Lamps and 
electric light fittings are also principally of German make. Suction 
gas plants are being used for driving flour mills at Odessa. 


Bridgend.—The Bridgend Council have resolved to apply to the 
Local Government Board for permission to borrow £6,500 for the 
purchase of the generating station of the South Wales Electrical Power 
Co. at Bridgend, and also to take counsel's opinion as to the power of 
the Council to take over the company’s rights in the district. 


8t. Pancras.—The Electricity Committee of the Borough Council 
have expressed a strong opinion“ that no further amounts should be 
allotted from the protits of the electricity undertaking for the relief of 
rates until one-tenth of the aggregate capital expenditure on the under- 
taking lias been reached, as prescribed in the Council's electric lighting 
order.” 

Dartium Steel Process.—We have reccived from the Dartium 
Syndicate, of 28, Basinghall-street, E.C., a copy of their latest 
pamphlet on the Dartium steel process, with some interesting details 
on the mode of procedure in the manufacture of steel castings and 
tool steel in the ordinary iron or brass foundry by means of the 
Dartium process, 

Westminster.—The Council are requesting the various electric livht 
companies having power to lay mains in the streets of the city to forth- 
with notify the City Council in the event of an explosion connected with 
their mains in any street in the city, or any other defect in the electric 
system atlecting the public lighting, or otherwise allecting the high- 
ways of the city. 

Erdington.— The Electric Lighting (Provisional Order) Bill which 
Seeks to confirm certain orders made by the Board of Trade relating to 
the Aston Manor extension to Erdington, came before the Examiner 
of Standing Order proofs at the House of Commons last week, who 
sent it forward to the Standing Orders Committee for consideration, 
there being no further standing orders applicable to the Bill. 


Millom.—The Postmaster-(ieneral has agreed to request the 
National Telephone Co. to include Millom in the Barrow area, and on 
this understauding the general manager of the National Telephone 
Co. has decided to open an exchange at Millom, and all the subscribers 
of private wires have been advised of this. It is thought that the 
telephone wire will be laid across the bed of the Duddon estuary. 


St. Helens (I of W.).—On the recommendation of the Public 
Works Committee, the Town Council have decided that six lamp 
columns for Seagrove Bay be purchased, and that the offer of the 
electric light company for connecting the service and supplying the 
necessary fittings and current for £2. 10s. per lamp per annum for a 
term ending July 1, 1913, subject to the permission of owners being 
obtained for lamps in private roads, be accepted. 

Stock Exchange.—Applications have been made to the Stock 
Exchange Committee to appoint a special settling day in Inambari 
Para-Rubber Estates’ 200,000 shares of £1 each, fully paid, Nos. 1 to 
200,000, and the P.P.K. (Ceylon) Rubber Estates’ 45,000 shares of 
£1 each, fully paid, Nos. 1 to 45,000. The committee has further 
been asked. to allow Bruce Peebles and Co.'s 28,381 ordinary shares of 
£5 each, fully paid, to be quoted in tho oflicial list. 


Hanley.—The Chromo Transfer Co., of Newland-street, Hanley, 
have under consideration the addition to their existing plant of a 
12-h.p. motor and lighting equal to about 15 kw., with some extra 
direct-current motors, in their present works, making about 30 kw. in 
all. The Town Council have authorised the electrical engineer to lay 
a new high-tension feeder main for the purpose of the above supply, 
also the necessary main in the event of the Theatre Royal taking 
additional supply. 

berough.—At a meeting of the Billingborough Parish 
Council the subject of introducing a telephone service into the town 
was discussed, and a resolution was adopted setting forth that Billing- 
borough was the business centre of a district containing about 2,000 
people, and that the Council was unanimously of opinion that a call 
office or an exchange would bea very great convenience to those residing 
in the neighbourhood. It was resolved that a copy of the resolution 
should be forwarded to the Postmaster-General. 

Nelson.—4At the last meeting of the Council the electrical engineer's 
report for the past two months was read, which showed that the total 
nuniber of units generated in April was 70,748, and in May 69,890. 
A letter was read from the clerk to the Briertield Urban District 
Council, dated June 7, asking for an early appointment with repre- 
sentatives of the Corporation committee re charge for electricity 
supplied to their district, and а sub-cominittee was appointed to meet 
representatives of the Brierfield Council thereon. 

Mansfield.—A Bill to confirm certain provisional orders made hy 
the Board of Trade under the Electric Lighting Acts, 1882 and 1888, 
came on on Monday before an unopposed conimittee of the House of 
Lords, the Earl of Onslow presiding. Formal proofs having been 
given of the qu the Bill was allowed to pass the committee 
stage, and in due course will be reported for third reading. Among 
the provisional orders included in the Bill was one authorising the 
Corporation of Mansfield to extend their supply of electricity to 
Mansfield Woodhouse. 

Barcelona.—The British consul at Barcelona reports that the two 
great electric power and light companies—one Catalan and the other 
German-—have greatly increased their producing capabilities during 
the year, the latter having spent some £200,000 on new plant. The 


public lighting of the city is on an elaborate scale, and private lighting 
bv electricity is very general, and daily becoming more во; conse- 
quently the clectrical engineers, fitters, and dealers in apparatus aro 
kept constantly emploved. The electrical imports into the port of 
Barcelona during the year 1906 amounted to 189 tons. 


Lees.—At the meeting of the Lees Urban District Council it was 
reported that the clerk had written to the Local Government Board 
with reference to the Electric Lighting Order, 1902, to the etlect that 
the Council had endeavoured to transfer the order to the Oldham 
Corporation, but that that Corporation had informed the Council that 
they had no power to accept such a transfer. A reply, dated May 27, 
stating that as there appeared to be no prospect of the power under 
the order being exercised by the undertakers, the Local Government 
Board proposed to revoke the order, had been received, 


Cleckheaton.—The annual report upon the electricity undertaking 
of the Cleckheaton District Council states that the loss on the works 
for the 12 months ending March 31 (including a full year's interest on 
loans) was £193. In their district rate estimate for the present year 
the Council have made provision for meeting the deticit in the last 
two years, amounting to £438. 10s. 2d., and this brings the total 
charge upon the ratepayers since the beginning of the undertaking to 
£980. The bulk of the current is taken by the local tramway com- 
pany, and the demand for ordinary purposes is increasing slowly, so 
that the loss will speedily be recouped. 


Dumbarton.—Tlic Electric Supply Corporation have secured an 
important contract in Dumbarton. They are to supply Messrs. 
William Denny and Bros, Leven Shipyard, with electricity on a 
large scale, amounting to a load of 500 h.p. This is to supplement 
Messrs. Denny's present private supply, and will also be available for 
night work and as a stand-by. A large new feeder is to be laid from 
the electricity works direct to Leven Shipyard, and we understand 
that a new engine of 650 h.p. and two new boilers are on order for 
the electricity works. The contract with Messrs. Denny will run for 
a period of five years, starting on Oct. 1. 


Hastings.—The Town Council have decided to revise the charges 
for the supply of current to large consumers as from the 30th inst., as 
follows: («) To consumers using over 250 units per quarter—viz., 
from 251 to 500, at 54d. per unit; 501 to 750, at 54d.; 751 to 1,000, 
at 54d.; 1,001 to 1,250, at 5d.; 1,251 to 1,500, at 41d. ; 1,501 to 2,000, 
at 44d.; and 2,000 and above, at 44d. (% For outside lighting by 
means of arc lamps, cte., through a separate meter (to be supplied by 
the Corporation without charge to the consumer), at 44d. per unit, 
subject to the consumer consenting to take the current for this purpose 
for a period of three years. This is a reduction. 


Newark.—A Bill to confirm certain provisional orders made by the 
Board of Trade under the Electric Lighting Acts, 1882 and 1888, has 
been presented to the Examiners of the House of Commons for proof 
of compliance with the further Standing Orders, it having already 
been passed by the House of Lords. There was no opposition at this 
stage, and the necessary formal proofs having been given, the 
Examiners decided that the further orders had been duly complied 
with. The Bill will accordingly in the usual course be ск for 
Second reading. Among tlie provisional orders included in the Bill 
was one authorising the Corporation of Newark to supply electricity. 


Penrith.—<A Bill to confirm certain provisional orders made by the 
Board of Trade under the Electric Lighting Acts, 1882 and 1888, has 
been before the Examiners of the House of Commons for proof of com- 
pliance with the further Standing Orders, it having already been 
passed by the House of Lords. There was no opposition at this stage, 
and the neccssary formal proofs having been given, the examiners 
decided that the further orders had been duly complied with. The 
Bill will accordingly in the usual course be reported for second 
reading. Among the provisional orders included in the Bill 
was one authorising the Distriet Council of Penrith to supply 
electricity. 

A Scientifico Exhibition.—An exhibition of engineering models, 
optical, electrical, and scientific instruments, technical education 
appliances, and tools is to be held at the Royal Horticultural Hall, 
Vincent-square, Westminster, S. W., from Oct. 22 to 26 inclusive, 
In addition to exhibits by the leading makers of the above-named 
goods, there will be an important loan collection of interesting experi- 
mental and exhibition models and apparatus, and also lectures and 
demonstrations in various branches of applied science. The exhibition 
is being organised by Messrs. Percival Marshall and Co., 26-29. 
Poppins-court, Fleet-street, London, E.C., who will be pleased to give 
further particulars on application. 

Barrhead.—4A petition was signed in Barrhead some time ago by 
the subscribers to the National Telephone Co., and presented to the 
Postinaster-General, who was asked to transfer the burgh from the 
Paisley to the Glasgow telephone area, on the ground that there being 
a closer business connection between the city and the burgh than 
between Paisley and the burgh the change would be a beneficial one. 
The petitioners had the support of the Town Council, who have now 
received the reply of the Postmaster-General, who says that in the 
present circumstances there are serious objections to the modification 
of the telephone area suggested by the petitioners, but he adis that 
he will be in a better position to deal with the question when the 
Post Office takes over the system of the National Telephone Co. in 
1912. 

York.—The Electricity Committee of the Corporation have 
prepared the following statistics for the month of May for the 
information of the Council: units generated, 87,890 ; used on works 
and battery, 6,795; unaccounted for (lost in distribution, ete.), 
8,789 ; used on public lighting, 11,610; used on private lighting and 
power, 57,196 ; used on private are lamps, 3,500—total sold, 72,306. 
Estimated income: publie lighting, £129; private lighting and 
power, £550. 10s, 5d. ;- motor and radiator rents, £45; private arc 
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lamps, £25. 4s.—total, £749. 14s. 3d. Total income per unit sold, 
2:49d. ; horse-power of motors connected during month, 144; total 
horse-power of motors connected to date, 8814 ; 8-c.p. lamps connected 
during month, 207; total 8-c.p. lamps connected to date, 55,852 ; 
equivalent 8-c.p.'s connected total, 77,889. 


New National Telephone Directory.—The National Telephone 
Co. is about to make a useful improvement in the issue of the various 
telephone directories for various parts of the country. Hitherto the 
"Telephone Directory " has been issued annually, with an annual 
supplement containing new names and changes in the list of telephone 
subseribers. New telephone subscribers now come on in such large 
numbers that a more frequent issue of the directory is desirable, and, 
beginning with the current year, a complete directory will be published 
twice а year. The company considers that the increased expense 
entailed by issuing two complete directories annually instead of one 
will be justified by the convenience to the publie of having the names 
and numbers of new telephone subscribers available more promptly. 
The new directory will be published early in July. 


Bury.—The Council's Electricity Committee have had under con- 
sideration a report of a sub-committee re charges for current. The 
sub-committee recommend that no change should be made in the 
charges for private lighting. For motor power they recominend that 
the present charges be continued up to 2,500 units, after which the 
charge be 7d. per unit instead of 34d. For heating, they recommend 
a flat rate of ld. per unit. No alteration in the charge for public lighting 
is recommended, but the sub-committee suggested that are lamps of 
greater candle-power be used. The sub-committee also recommend 
that notice should be given to hirers of motors who are not under 
agreement to pay a minimum sum of £2. 10s. per horse-power per 
annum for current consumed, that they will be either be allowed to 
enter into a new agreement or purchase the motor outright at a reduced 
value. The report and recommendations have been adopted by the 
committee. 


Tyne Electrical Enginoers Volunteers.—The corps familiarly 
known as the Tyne Submarine Miners, and now officially designated 
the Tyne Division Royal Engineers (Electrical Engineers) Volunteers, 
always sends a very strong contingent to camp, and this year 300 
men have gone into training out of a total strength of 550. The men 
assembled at Tynemouth Castle yard on Saturday night, the officers 
p being Major Toomer (in command), Captain Robinson, 

ieutenant Tasker, Lieutenant Short, Lieutenant Swift, Second- 
Lieutenant Firman, Second-Lieutenant Buck, and Lieutenant Burton, 
R.E. (the adjutant), A party of about 80 left for the Isle of Wight 
in the charge of Captain Robinson and Lieutenant Short. The 
remainder trained at Portsmouth under the command of Colonel 
Johnson, who went south in advance of his men. Major Toomer 
commanded during the journey. The work of the week was to 
consist of training in electric lighting, signalling, and other engi- 
neering practice. 


West Ham.—The electrical engineer has made special arrangements 
with the General Electric Co. for the supply of 800 Osram lamps per 
month for 12 months, by which he has obtained exceptional terms as 
to the return of faulty lamps, and increased discount. The Electricity 
Committee have had under consideration a letter from tlie Incorporated 
Municipal Electric Association, stating that it had been arranged for 
the member of Parliament for Sunderland to move the reduction of 
the vote on the estimates of the Local Government Board, in order 
to obtain a discussion on the question raised by the association with 
the Board as to their action in delucting amounts paid as wages to 
permanent workmen in connection with work carried out under loans 
sanctioned by the Department, and inviting the Council to ask borough 
members to support the action proposed to be taken. In view of the 
fact that West Пат has been one of the sufferers from this new policy 
of the Local Government Board, the committee recommended. that the 
local members be asked to support the motion when it is moved in the 
House of Commons. 


Stirling.—The report by the burgh electrical engineer to the 
Council on the progress of tlie electrical undertaking for year ending 
May 12, 1907, sliows that during the year 2,571 equivalent 8-c. p. 
lamps have been connected to the mains, representing a possible 
demand on the station of 82 kw. The бага! maximum demand 
actually made during the year was 262 kw. оп Dec. 20, 1906, аз com- 
pared with à maximum demand of 228 kw. the previous year. This 
demand represents 8,180 equivalent 8 c.p. lamps alight at one time. 
During the 12 months 556,056 units were generated, as compared with 
516,515 for the previous year. These units are accounted for as 
follows: 1906-'7— publie lamps, 104,434 ; contract, 591 ; private con- 
sumers, 213,537; total sold, 318,212; quantity used on works, 
15,650 ; quantity lost in distribution, 24,194—total, 556,056. During 
tlie year 144,119 units were sold for private lighting, at an average 
price of 4°77d. per unit ; while 69.269 were sold for motive power, at 
ап average price of 2d. per unit. The engineer has also submitted a 
statement, from which it appears that the actual income for the year 
ending May 15, 1907, was £5,145. while the estimate was £5,080, 
and that the actual expenditure was £5,071, while the estimate was 
£5,090. 

Attleborough.—A meeting was held on the 13th iust. to consider 
the question of telephonic connection for the town. The Post Office 
authorities had been communicated with, and had sent an olficer down 
to explain the terms on which the town would be supplied with a 
telephone exchange. It was explained that there were two plans under 
which the telephone could be installed. Under the guarantee plan 
the authorities would open a teleplioue call office, and those who 
wanted to use the telephune would have to go to the office, whether 
they were guarantors or not. The same would apply to messages 
received, in which ca e a charge would be made for delivery. In order 
for the authorities to open au exchange at Attleborough, they would 
require at least 15 subscribers of £5 cach, who must enter iuto an agree- 


ment for three years, for which they would then be allowed 500 local calls 
per annum over a radius of one mile. They could also get connected 
with the trunk line, for which an extra charge of 3d. per call each 
25 miles would be made. The sum of £5 would include the charge for 
the use of instruments aud the cost of installation at subscribers’ 
private liouses or business premises. After discussion, the necessary 
amount was guaranteed, and a number of subseribers signed the 
necessary agreement. 

Hammersmith.—The Borough Council have empowered tlie Ele- 
tricity and Lighting Committee to obtain tenders for the supply of a 
new motor-generator, at a cost of about £200, in order to give a supply 
to the King’s Theatre. The committee recommend that an order be 
placed with the British Electric Transformer Co. for one 300-kw. 
transformer and gcar at a cost of £336. 10s.. less £245 for the 
present transformers and switchboards returned. The Chiswick Elee- 
tric Supply Corporation are considering the question of taking a supply 
of electricity from the Council to serve dye works at British-grove, 
situated just on the boundary of their area. The engincer has reported 
that the estimated cost of extending the mains to enable the Council 
to vive a supply is £41. 9s., whilst the revenue to be derived there- 
from at standard rates would be from £50 to £75 per annum. The 
electrical engineer has also reported that the General Builders, Limited, 
are extending their premises at Wharf-road, Latimer-road, and are 
considering the question of using electricity for driving machinery. 
To furnish a supply of current, it will be necessary to lay a high- 
tension service at an estimated cost of £196. 1s. This main will be 
large enough to supply other companies in the neighbourhood who 
may desire to take current. Both extensions have been sanctioned. 

Belfast.—A Local Government Board inquiry was held in Belfa t 
last week into the matter of an application for the sanction to loans 
for the following among other purposes: £75,000 for the extension of 
the electric lighting system, and £8,000 for the acquisition of addi- 
tional laud, water supply, drainage, and electric lighting at the Distri-t 
Lunatic Asylum at Purdysburn, Mr. V. A. H. M'Cowen, in his 
evidence, said that when in the employment of the Belfast Corpor- 
tion he advised the extension of the electric undertaking, which was 
necessitated hy an increased demand. In his opinion the undertaking 
was in а thoroughly sound financial position. The amount set aside 
for depreciation and renewals was 9°3 per cent. of the capital. The 
gross uw for last year amounted to £25,551, or 9°7 per cent. on the 
capital. The net profit, after paying interest and sinking fund, 
amounted to £11,478. The cost of production was extremely low, 
and the published returns showed that at present the Belfast costs for 
last year were 0'634d. Witness advised the Corporation in November 
last that it would be necessary to expend £75.000 in providing 
additional plant and mains, and prepared specifications for tle 
ps plant proposed—nainely, steam dynamos, condensing plant, 

oilers, superheaters, mechanical stokers, economisers, pumps, and 
pipework. Tho estimate included provision for laying a network of 
distributing mains in the Malone district. 


Derby.—At the Guildhall, Derby, on Wednesday last, Mr. H. R. 
Hooper, Local Government Board inspector, held an inquiry into the 
application by the Corporation for permission to borrow £51.850 in 
connection with the extension of the electricity undeitaking. There 
was no opposition to the application. The town clerk explained that 
the sum now applied for in respect of the proposed extension was 
£45,500. In addition to the £45,500 it was proposed to devote to 
the extension of the electric lighting works, application was made tor 
£6,350 for estimated ordinary capital expenditure during the year 
ending March 31, 1908. The estimated present population of the 
borough (which has been extended since the last census) is 125.774, 
and the rateable value for general district rate purposes is £527,924. 
Taking the last four years only, the number of consumers had 
increased from 1,084 to over 1,600, the maximum demand had gone 
up from 1,100 kw. to over 2,400 kw., and the units sold hil 
increased from 1,287,618 to 3,048.660. The works cost had 
gone down in 10 years from 1:254. to ‘85d. per unit sold. 
The principle upon which the undertaking was now carried on was 
not to make large profits, but to benefit the consumers by reducing 
the charge made for electricity. Notwithstanding that the average 
price obtained had been reduced from 574d. per unit 10 years ago, aud 
ó'2d. per unit in 1903 to 2:29d. per unit last year, there had still been 
а surplus. The existing works contained 2,000 kw. of machinery foi 
alternating and 1,400 kw. for direct current supply. No further 
machinery could be installed in the present buildings nor were they 
capable of extension on the old site. Опе 600-kw. was kept as 
spare for alternating and one 300-kw. spare set for direct currett. 
The machinery available to meet the maximum demand was, therelore, 
1,400 kw. alternating and 1,100 kw. direct current. There was. 
therefore, only a margin of 200 kw. on the alternating and an overload 
of 100 kw. on the direct current. Further, the reserve plant on the 
direct current was only 500 kw., and this was not equal to the largest 
unit running, which was 500 kw. Provision had to be made tor 
orders already given for 750 h.p. ordinary consumers (principally for 
motors), and for 250 h.p. for the supply of energy to additional tram- 
ways now being constructed. It was obvious, therefore, that further 
provision must be made to meet the requirements of the coming 
winter. The provision was intended to be made by the erection on a 
site already acquired adjacent to the existing station of a building 
large enough to accommodate plant sufficient to supply 7,500 h.p.. 
and capable of extension from time to time, the ultimate capacity 
being 20,000 h.p. The first instalment of machinery weald be two 
sets, each of 750 kw., complete with all necessary boilers, etz. The 
area of the site of the new generating station was 6,030 square yards. 


Carmarthen.—A special meeting of the Carmarthen Town Council 
was held on the 18th inst. to consider the clerk's report upon t: 
draft contract with Messrs. Saunders and Co., of Cardi, to licht the 
town with electricity. The suggestions of Messrs, Medhurst au: 
Lloyd, consulting engineers, which have now been incorporated in tic 
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draft, include the following: that provision should be made for the 
purchase of the undertaking by the Corporation, if they so determined, 
upon terms more favourable than are provided for Ly the law in the 
absence of agreement ; that the Corporation should have a right to 
take over the undertaking at the value of the buildings, machinery, 
and plant, without allowance for goodwill, їп case the contractors 
make default. Dealing with the objections of the contractors to the 
terms of the draft contract, the clerk said Messrs. Saunders and Co. 
had substituted 8d. for 5d. per unit as the maximum price to be asked 
for in the provisional order, but with a proviso that not more than 5d. 
should be charged without the consent of the Corporation. It was 
decided to insist upon the limit in the provisional order being fixed at 
5d. per unit, and that the period for completing the installation be 
extended from 12 to 18 months. It was decided that the matter of 
purchasing the undertaking should be referred to arbitration. 

New Tariff of the National Telephone Co.— Colonel Phillips, 
М.Р. for Southampton, has called the attention of the Postmaster- 
Genera] to the new tariff of the National Telephone Co., under which 
all unlimited tariffs for business purposes are withdrawn, and has 
asked whether he is aware that au ordinary business house having 
its office within one mile of a local exchange, with an average of 20 
calls per day, would under such revised taritls be called upon to pay 
£23. 14s. 8d. per annum for such service, as against £10 paid by sub- 
scribers who were connected prior to Jan. 1, 1907, and remain under 
the old tariff." Mr. Sydney Buxton has replied: “Т am aware that 
а new tariff was brought into use by the National Telephone Co. on 
Jan. 1 last, and that the unlimited service rate for business lines was 
withdrawn. Experience has shown that this rate is not profitable, 
and that it tends to encourage subscribers to originate more calls than 
their lines will carry without blocking inward calls, thus rendering 
the service less efficient. The general demand in this country, as in 
America, is now for a measured service, which proportions the payment 
to the service obtained, and allows moderate rates to be given to small 
users. An average of 20 calls a day originated by any subscriber 
would, if duo allowance were made for a corresponding number of 
inward calls, be more than one line could carry, and two lines would 
properly be required. Under the new tariff at the private branch 
exchange rate, two exchange linesand the right to originate 6,000 calls 
would cost £21. 10s., which is at the rate of about 14 calls for 1з., 
and the charge for additional calls would be at the rate of less than 
4d. each." 

Exeter.—The Corporation’s electrical engineer has presented а 
report on the working of the electricity undertaking for the year 
ended Match last. The total receipts were £16,382 ; total expenses, 
58.004 ; gross profit, £8,377; interest and sinking fund charges, 
£6,974 ; net surplus for the year, £1,403. The surplus would have 
been considerably larger but for the fact that a number of special 
charges had been met out of revenue, including cost of provisional 
order for Heavitree urban district, £222 ; completion of ш of the 
Basin site, £90; retitting old station, New North-road, for letting, 
£51; temporary extra expenses, street-lighting, £50; alsoa reduction, 
on revision of the value of stores, £75— £488. Ап adjustment of 
sinking fund on tlie 1904 loan had also increased the special charges 
on the vear by about £250, so that but for these considerations the 
surplus would have exceeded £2,000. The units sold during the year 
amounted to 1,191,233, the respective increases being: for light and 
power by meter, 10 per cent.; public lighting, 50 per cent.; tramways, 
nearly 40 per cent., the average increase being about 25 per cent. over 
the previous year. The revenue from supply had increased by 174 per 
cent., owing to the large proportion of units sold at the lower rates, 
while the total costs of production and distribution had only increased 
by 10 to 12 per cent., leaving an increased margin to meet the heavier 
payments to interest and sinking fund and for reserve. The Electric 
Lighting Committee recommend that the surplus on the net revenue 
account of £1,403 be carried to the profit and loss account, and that 
£2,588 expended upon works at the new power station in excess of the 
amount sanctioned for borrowing be then charged to the profit and 
loss, leaving a surplus in hand on that account of £452. The com- 
mittee also recommend that a contract be entered into for the supply 
of 5,000 Osram lamps in the next 12 months, 
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PROVISIONAL PATENTS, 1907. 


JUNE 17. 

13926. Splicing sleeve or ear for jointing trolley wires, cablos, 
and the like. Frank Jones, 15, Harrison-street, Black- 
pool, Lancashire. 

13930. Improvements in governors for the engines of petrol- 
electric cars. William Arthur Stevens, St. Peter-street, 

a — Maidstone. 

13932. Automatic cut-out specially adapted for intense 
current. Erich Pirdschun and Albert Baruch, 4, Rue St. 
Antoine, Paris, France. 

13940. Improvements in trolley pole holders. George Redpath 
Forster, 111, Hatton-garden, London. (Complete specitica- 
tion.) 

13943. Improvements in or relating to tho insulation of 
electric conductors and compounds thoroefor. William 
Alfred Phillips and Frederick Hutchins, 111, Hatton- 
garden, London (Complete specitication.) 

13983. Improvoments in storage batteries. Homer E. R. Little, 
53, Chancery-lane, London. (Complete specification.) 

13986. Improvements in the manufacture of metallic fila- 
ments for electric glow lamps. Herbert John Haddan, 
51, Bedford - street, Strand, London. — (Bergmann-Elck.- 
Werke Akt.-Ges., Germany. (Complete specification.) 


14089. Improvements in 


14101. 
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JUNE 18. 


14037. Safety cirouit-breaking devico for petrol-electric cars. 


Percy Harry Frest-Smith and William Arthur Stevens, 
St. Peter-street, Maidstone, Kent. 


14059. Apparatus for the electric lighting and heating of 


vehicles. Hugo Grob, 37, Essex-street, Strand, London. 
(Date applied for under Patents Act, 1901, July 6, 
1906, being date of application in Germany.) (Complete 
specification. ) 


14087. Improvements in arc lamps for changing the luminous 


intensity in any givon direction. Mariano Fortuny, 
47, Chancery-lane, London. (Date applied for under 
Patents Act, 1901, June 19. 1906, being date of application 
in France.) (Complete specification.) 

electric resistances. The British 
Thomsou-Houston Company, Limited, 83, Cannon.street, 
London. (General Electric Company, United States.) 


14100. Improvements in protoctive dovices for electric con. 


ductor systems. The British Thomson- Houston Com 
Limited, 83, Cannon-street, London. 
Company, United States.) 

Improvements in and relating to the control of 
winding gear. The British Thonison-Houston Company, 
Limited, 83, Cannon-strect, London. (Allgemeine Elek. 
tricitats-Ges., Germany.) 

JUNE 19. 

14130. Improvements in or relating to electrico ignition 
apparatus for internal -combustion engines. Boultbee 
Brooks and Frank Herbert Alston, 24, Temple-row, 
Birmingham. 

14132. Improvements in and relating to electrically operat- 
ing, driving, and registering mechanism for taxi- 
meters, odometers, speed indieators, and similar 
registering devices. Andrew Jackson, 522, High Holborn, 
London. 

14150. Improvements in or relating to electrical signalling 
apparatus. Edward Eruest Moore and Walter Powlcs, 
249, Kensal-road, London. 

14163. Improvements in apparatus for igniting gas eleo- 

trically. Eugene Plumstead and Newton and Lawrence, 
Limited, 6, Breums-buildings, Chancery-lane, London. 
JUNE 20. 

Improvoments іп and relating to dynamo-electrio 
machines. The British Thomson - Houston. Company, 
Limited, 83, Cannon-street, London. (General Electric 
Company, United States.) 

Improvements in electric fuses for use in blasting 
and the like. William Albert Malson, 24, Norfolk-row, 
Shetticld. (Complete specification.) 

Improvements in telegraph sounders. British Insulated 
and Helsby Cables, Limited, and William Bartlett, 65, 
Chancery-lane, London. (Complete specification. ) 

Improvements in and relating to secondary batteries. 
Emil Laurence Oppermann, 60, Queen Victoria-street, 
London. 

14262. Improvements in or relating to electric telegraph 

apparatus. Sidney George Brown, 7, Southampton- 
buildings, London, 

14269. Improvements relating to trolley poles used upon 
electric tramways. Charles Jolin Johnson and George 
Toogood, 53, Chancery-lune, London. 

Improvements in electric hydrogen and oxygen 
generators. Sherard Osborn Cowper-Coles, 4, South. 
street, Finsbury, London. 

14386. Improvements in alternating-current generators and 
motors. Oscar Mietens, Alexander Kusnetzotf, and Roman 
Trechcinski, 7, Southampton- buildings, London. 

14387. Improvements in and relating to the ventilation of 
the power - driven mechanism of self - propelled 
vehicles. The British Thomson-Houston Company, Limited, 
and Bernard Hopps, 83, Cannon-street, eed 

14288. Improvements in and relating to electric rheostats. 


Dy, 
(General Electric 


14203. 


14231. 
14238, 
? 


14255. 


14285. 


The British Thomson-Houston Company, 83, Cannon- 
street, London. (General Electric Company, United 
States.) 


14289. Improvements in and relating to the oontrol of 
electric motors. The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (Allgemeine Elek. 
tricitats-Ges., Germany.) 

JUNE 21. 

Device for automatically, by hand, or electrically 
releasing catohes for protecting mats for hotheuses, 
espaliers, and the like. Eugene Louis Becker. Bertrand, 
43, Boulevard Voltaire, Paris, France. 

14360. Improved mercurial electric contact maker. Frank 

Cossor, Thomas Wass Flory, and Gilbert Davenport, 
53, Chancery-lane, London. 

14362. Improvements in dynamo -electric machines. Philip 
Johnstone Spenser Tiddeman, Queen Anne's - chambers, 
Westminster, London. 

14308. Improvemonts relating to automatic telophone switches. 
Harold Williamson Lake, 7, Southampton - buildings, 
London. (Charles M. Thompson Company, United States.) 
(Complete specification.) 


14347. 


914 


14873. Improvements in the electrolytic winning of zinc from 
solutions of zinc sulphate. Siemens und Halske Асі. - 
Ges., Birkbeck Bank- chambers, Southampton buildings, 
London. (Date applied for under Patents Act, 1901, 
Aug. 29, 1906, being date of application in Germany.) 
(Complete apecification. ) 

JUNE 22. 

269334/06. Improvements in vibratory controlling devices for 
induction coils and the like. Philip Middleton Justice, 
55, Chancery-lane, London. (Orswell Igniter Company, 
United States.) (Date applied for under Rule 5 of the 
8 Rules, 1905, Nov. 27, 1906.) (Complete specifica- 
tion 

14391. Improved automatic starting and controlling device 
for electric motors. Colin Coppock, Moorside, Daven- 
port-park, Stockport. 

14413. Improved mothod and position of tension adjustment 
on electrical brush gear. Theodore S. S. Marshall, 
„Belle Vue," Woodmancote, Dursley, Gloucestershire. 

14428. Registering apparatus with electric transmission for 
the management of the machines on steamships on 
which the commandments and the rotation of the 
arbor wheel and the position of the oars is signed. 
Friedrich Gloystein, 12, Bahnhofstrasse, Bremen, Germany. 

14440. Improvements in and relating to the control of 
electric motors. Allgemeine Elektricitäts-Ges., 83, Cannon- 
street, London. (Date applied for under Patents Act, 
1901, June 23, 1906, being date of application in 
Germany.) (Complete specification.) 

14451. Improvements in and connected with the production 
and detection of electric oscillations. William 
Phillips Thompson, 6, Lord-street, Liverpool. (Gesellschaft 
fiir Drahtlose elegraphie m. b. H., Germany.) Complete 
specification. ) 

14461. Improvements relating to electric motors and similar 
machines. Joseph Jackson and Thomas Jackson, 7, 
Southampton-buildings, London. (Complete specification.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
(To be published on July 11.) 
1906. | 
11657. Electric heaters. British Thomson - Houston Company. 
(General Electric Company.) 

13517. Electro-magnetically controlled switches and circuit 

breakers. Brook and Hirst. 
13818. Actuating means for electric switches. Newbery and 
British Prometheus Company. 

13949. Electric furnaces. De Ferranti. 

139494. Electric furnaces. De Ferranti. (Date applied for under 
Rule 5, Patents Rules, 1905, June 18, 1906.) 

14259. Electric plant for producing chemical reactions. 
Moscicki. (Date applied for under International Conven- 
tion, Jan. 17, 1906.) 

14289. Conduit fittings for electric wires and cables. Oldbury 
Steel Conduits, Limited, and Sutton. 

14501. Dynamo-electric machines. Fynn. 

14589. Electric switch apparatus. Fricker. 

14737. Magneto-electric generators. Albion Motorcar Company 
and Murray. 

Electric current collecting devices. 
Houston Company. (General Electric Company.) 

Switch for strong and weak electric currents. 
Feuchtmeyer and Könitzer. (Rights under Patents, etc., 
Act, 1901, not granted.) 

Electric sparking mechanism applicable especially 
for effecting ignition in internal-combustion engines. 
Marconi’s Wireless Telegraph Company and Priddle. 

Speed regulation of continuous-ourrent electric motors. 
Tilney. 

Electric accumulators. Haunz, and A. B. P. Accumulator 
Company. 

Wireless telegraph systems. De Forest Wireless Tele- 
graph Syndicate. (De Forest.) 

Motallic glow bodies for 
Lederer. 

Combination switch and wall connections. Lundberg, 
Lundberg, and Lundberg. 

Brush holders for dynamos, electric motors, and 
similar machines. Jolinson - Lundell Electric Traction 
Company and Lübeck. 

Electrical conduit fittings. 
Manufacturing Company. 

Combination ocleotric alarm and pressure gauge for 
forced lubrication. Sharpin. 

Control system for electric lifts or elevators. 
son, Hall, and Burn. 

Accumulator cells. Leitner. 

Method of varying the speed of asynchronous motors. 
Ateliers Thomson-Houston (Anciens Etablissements Postel- 
Vinay). (Date applied for under International Convention, 
Dec. 27, 1905. 


Braking oclectric hoists and the like. 
Dynamo Works, Limited. 


14788. British Thomson- 


15512. 


15910. 


15989. 
17539. 
19381. 
electrical 


20909. apparatus. 


21390. 


22017. 


22789. Schmahl and Armorduct 
23469. 
25209. Sprow- 


25761. 
25979. 


Siemens Bros. 
(Siemens-Scliuckertwerke Ges.) 


26152. 
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27938. Apparatus for signalling by means of electro 
waves. De Forest. (Date applied for under International 
Convention, Dec. 8, 1905.) 

Electric horns for motor vehicles and the like 
Palous and Nathan. (Date applied for under International 
Convention, June 19, 1906.) 

Electrically-propelled railway and tramway vehicles. 
Cooper. (Date applied for under International Convention, 
Jan. д, 1906.) 


Bayonet caps for electric glow lamps. Davis. 
1907. 
Box or covering for lead-cased electric cables. 
Stratton and Claremont. 
Insulators for electric conductors. Lake. 
Circuit breakers. Woehrlo. 
Switches for electric cirouits. Jackson. (Date applied 
for under International Convention, March 3, 1906.) 
Field windings for dynamo - electric machines and 
motors. Siemens Bros. Dynamo Works, Limited. (Siemens- 
Schuckertwerke Ges.) 
7711. Electric shunts. D’Homergue. 
12458, Electric troiley lino construction. Varney. (Date applied 
for under International Convention, June 4, 1906.) 


29482. 


29620. 


1141. 


1362. 
2215. 
4000. 


(Clark. ) 


7695. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. a aed Last price 

Commercial and Industrial. £ £ 
Alliance Electrica] Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 4-8 

)! 1 .. 44 
Aron Electricity Meter, 6 p.c. Cum. Pref. Y^ NE ds uni 000 D es E 
British Aamir Co., 9 2. 001-40, 000. 5 as $ 
per cent. Cum. Pref., 1-40,000.................. 9 .. 54-54 
“А” per cent. oum Pref., 1-20,000............ 5 91-54 
——— 4 per oen Fundiog Certificates, 1-20,000 ........ 1 33 44 xd 
—-— 5 per cent. lst Mort. Deb. Stock, Red. .......... .. 100-105 
——— 54 per cent Loch Leven Deb (Reg.), Red , 1-5, yas 100 x 88-101 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 — 6-4 
— 6 per cent. Cum. Pref. 1-100,000 ............ cove 5 — 
— 44 per cent. Mortgage y Dobentares aues qai ACE 100 172-115 
British Толгон Houston Co., 44 per cent. lst Mort. Deb. 
мок, cc АК cda VE Cd 100 . 8297 
paran estinghouse Elec. and Manuf. 6 per cent. Pref. iii 
— per cent. Mortgage Debenture Stock .......... 1 „ 6367 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 .. 12 
Non. Cum., 6 per cent. Pref. .................... 2 ss ł 14 
i per cent. 1st Debenture Stock ................ 100. 8891 
т cent. 2nd Debenture Stock 100 .. 75-78 
йг ble, Debentures............ coco eorr 100 .. 1065-108; 
Е Pret. +0 000096 6 ооогооооооозвоооооооотвооооев д 4 95-104 
Consolidated Electrical Co., Ordinary, 1-110,000 .......... lc 7 
Crompton and bbb . 3 ..1135/16-2 1/16 
5 per cent. Debenture s. 100 . 96-99 
Dick, Kerr, and Co., Ordinary, 1 250,000 .................. 1 .. 15/16-19/16 
6 per cent. ‘Cum. Pref., 1-305, 000 l .. 1-14 
44 cent. Debenture Stock, Bed. ——— 100 .. 102-106 
Bdison and Swan United, A“ Shares, 1-99,261 . E xm 1-4 
I © А” Shares, 01-017,130 .......- 5 — 24-23 
5 per cent. Бебепбигез.......................... 100 . 8) 
4 per cent. Deb. Stock, Red. .................... 100 . 85 87 
Electric Construction, Nos. 1 to 112,100.................. а „ ài 
7 per cent. Cumulative Pref. .................... 2 — UR 
4 per cent. Perp. 1st Mort Deb. ................ 100 . 79-83 
Electrolytic Albali Co., Ordinary, 1-202,218................ 100 " ii 
Ferranti Limited, d per cent. lst Mort. Deb. Stock " — 
General Electric Company (1900), 5 рео cont ср, "het. =æ 9481 
: y» Tol: graph Wi xt Ordi dp Re 11 12 
W. T. He s Telegrap or nary . ——— - à 
44 per cent. Ргеќегепсе.......................... = 5155 
per cent. Debent uren 100 .. 1051 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 . 1516 
4 per cent. Debentures...........-.. «eee ee seen 100 2 97-92 
National Electric Construction Co., 1-170,000 ............ 1 .. 27/3 31/32 
Parker, Thos., Limited, Ordinary .......................- ш . 1-4 
Peebles (Bruce) and Co., 6 per cent. Cum. Pref.,20.0)1-500C0 5 54 41 
Telegraph Construction and {епапсе................ u . d 
5 per cent. Bonds .... 7 = 101.4 
White, J. G., and Co., 6 per cent. Cum. Prel., “1-15, 000 . 10 . 9-10 

Ł lectrice Lighting and Supply.— 

Ad. lai ie Ele ctsic Supply С +, 6 p c. Cum. Reet Г 10, i 5 44 
"ouruemoutu aud Poole, Urdin РУР = lU 1 

4 per cent. Cum. Pref. ,501-15,020. ............ „> 10. 

— — 6 per cent. Cum. Second Pref., 15 ,001-22,500 " ... 10 — 181 

—— 44 per cent. Debent ure Stock, — æ 171-11 
Bromley (Kent) Electric Light and Power Coo = 4 1 
4 рег ont let Det шше Stock, Red. .......... 100 са 71 a : 

Brompton and Kensington, ji. MS 5° - 

p 7 per cent. Preference .......................... 5: „ 74 E; 
Calcutta Electric zde SERBU Оа Corp., Ordinary, Мов. 1-60,000 .. 5 — 4 Bi 
C brid no ae tri 8 l 0 a eee „eee о0о 3 e iur 

amb ectric Supply Compeny, Ord, .......... = 24 
Canadian General Electric Co., Common Shares $.00 .. 1018 
Central Electric с Supply, 4 per "cent. Guar. Deb. Stock .... 100 89 1(2 
Charing Cross, West End, and City Electric Supply, Ord., 

189.000 е ues dar ed ß REN nee ti асое = 54 
—— 4 per cent. Cum. Pref., 1-80,000 . 6 0 6 % „% %% „„% ве 5 oD 4 
— — 4 per cent. Debenture Stock, Red. uuo 100 — 91 57 xd 

— * City Опе ша 38846 c. Cum. Pref., 140,000 6 3? 4i 
dit a 40,001-80,000.......... 5 „ 33-43 
Chelsea Electricity Suppi E AEA 8 em Uu 
44 percent De е . НЕРИР 100 æ 10316 
Chicago Edisou Co, lst Mt. 5 p. c. O- yr. Gld. Bds , Red., 
Cn sean d Cus vau И aaa Ge "$1000 98-101 
City of London, Oruinar gh 10 9..0 
6 per cent. Cumulative Ртеѓ......... ........... 10 — 114-923 
5 per cent. Debenture Stock .................... 100 . 12519 
44 per cent. 2nd Deb Stk. Prov. Certs. (all pd.) . 100 97-100 
City of M oa a Electric Light and Power Co., 5 per 
cent. Registered lst Debe., „ 1-1,65) eonvvccane as as 227] 48-5 
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Name. 


i rr 1110 and Power Co., lst Mt. StL ö per cent. Bds., d 


„„ e 


% „%%% „% „„ „„ „„ „„ „„ 


cent. 3 1-50,000 /ũ/ cascade 
county ol Jodie Blectrio Sup s Ordi 
——— per cent. Cum. Pret y aL 


10 


—— 44 per cent. Debentures Prov. Certs. All pd. Rd, 100 


per cent. 2nd Debentures Prov. N 


Electrical Development Co. of ачын, 5 per cent. Ist 
Mort. 39-year Gold Bonds, '0,751-15.75) .............. 
Electric Lt. & Traction Co of Aust.,6p c Cm Pt , 1 30,000 
—- $ рег cent Debenture Stock ed 
теш — ' Со. of Victoria, 5 per cent. lat Mt. Deb. 


Folkeetot'e Electric "epis, Ог ndr I 1-10,000 ........— 


*$9*52568250602020502a3829292602«2022€99€220262628 


с. Pb. Stk. Red. 

‚ Ó per cent. Cum, 
— 4 eie Elec. Lt., Ord., 1-21,000 .... 
K and htsbridge and N otting Hill, 4 per 

dent. Debenture Stock Red. ........................ 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 
London Electric, Ordinary *$0990606960690804602920900960€060€090909060600090608 
6 per cent. Pref, veo. - 
4 per cent. 1st Mortgage реа Stock, Red... 
on Deb c TRE M or т ent. Construc- 

rov. Certs. ), i 

Metropolitan Ordinary, 100,001-300 eas ln Soa ae 

44 per cent. t . Debenture Stock. 

— $4 per раде. иа сга 
рег сеп о 
Mexican Grican ele Light Co., 5 
1935, C 1-1,000 ($100), D1. 

Mexican Light and Power Oo., "Capital Stock 
о pee cent. lst Mort. Gold Bonds, Bed., 1-4.000 


0 %% „„ „„ „„ 66 „6 И 6 6 E EE EEEE] 


e Debenture, Red.......... 
r cent. 1st Mort. Gold 'Bds., 


NX 001-14,000 (#1,000)............................ — 
Midland Electric Power Dis. 4 p.c. lst Mort. ved. 
Newcastle-upon-Tyne Electric upply, окшы; 1-57,009 5 

— do., 57,0)0-75,000 ....... 5 
— do., 75, 001 -87, 500 (issued at £2 prem., ‚ 16s. paid) à 
— Hatcher ко 009 i 5 
——— do. (issued at 10s. m, ба. d) 2 
Notting ИШ iin рыша esie рв, de PA g 
— — 4 per cen ort. Debs. Nos. 1-500 (Reg.) .. 100 
Oxford Electric, » 1-96 and 40-14,310 ........ E se. D 
— 4 per cent. Debenture Stock .................... 
River Plate Electricity Co., Ord., 1-119,687 & 120,501-120,507 1 
— — per cent. Non-Cum. Pret., 1- 100, tunes ves pi 1 
4 per cent. Debenture stock, Red 100 
Rosario Electric Co., 6 per cent. Cum Pref., 1-20, 000 5 
— — 6 per cent. Cum. 2ud Pref., 1-15,000 .............. 4 
Royal Electrical m pan y ot Montreal, t" per cent. First 

Shares Mortgage Debentures ...................... 100 
Bhawinigan Water and Power Co., 5 p c. Cons. 1st Mt Bda — 
Smithfield Markets Electric Buppiy, 0 Ord. 1-12, T 9 

cent. Debenture Stock ........... „+++. 100 
South London, Ordinary .......................... — 0 
South Metropolitan Electric шн апа Power, Ord....... 1 
cent. lst Mort S — 100 
St. James's and Pall Mall, Ordinary, 101-20,080 2 6 66 „6 %% 66% ое 5 
——— 7 per cont. Frei... о % %% % ез 8 
Үз а= Л ез ie e „ „% „% „„ „% r „„ „66 er 
Urdan Шеш Suppl Ordinary, 8-50-007 ......... 5 
——— 5 per cent, быш ve Preference 50, 
Westminster, in 20,061-80,000 H 
——— 44 per cent. L. Pret, ; 110,101-138. 261 „ 
Electric Tramways.— 
C OR pet oont. Cara. Ры, 0007 е р 
Permanent 6 per cent. Debenture Stock, 1888.... 100 
Auckland Elec. c. lat Mor. Deb. Stk., Red. . 100 
Barcelona Tramways, „1.20, 00 ¶ 1tn 10 
5 per cent. Cum. Pret. Shares, 1-10,000 .......... 10 
ораг, cent. Deb., Red., 1-600 .................... 100 
E cent. Red. ed, Deb. Stock ia. 75.05 ека не 100 
ec. ways, Ld. 1-150,606.. 1 
— 5 per cent. Cum. Pref. Shares, 1 1-59,394 .. 1 
Birmingham and Midland Trama., 44 p c. lst Db. Stk., Kod. 100 
Blackpool and Fleetwood Tramroad ................... 10 
Bombay ше Supply & Trams. Co., oO pet cent. Oum. Pref. 8 
44 per cent. Deb. Stock, Re. 100 
Brisbane Tramway Invest., Ord. 1-75,000 CCC 
per coni, аш bet, Noa. 175,000 57 m 5 


100 


б 
тее зороооосооо en ьа 100 


5 
100 


da 
б 


00 
10 


б 
100 


‚000 (#500), M 1-4,400 (31,000) 100 


per cent. Vancouver Power Deb.............. 00 
British 1 Electric Traction, Ord. унета 10 
b per cent. Cm. Pf., 30 001-60,000 2 2 2 2 „ * 10 
———- per cent. Perpetua, шш Stock ..:...... 100 
— — 4 per cent. 2n V 2 % 6 „ 0 ое 100 
Buenos Ayres and Belgrano Trams.............. — CÓ 
——— “A” per cent. Cm. Pf, 1-40,000................ 
— "В" 6 per cent. Cm. Pf., 1-27, *o005980202000 as T) 
. per cen e (orte *26060600228022229 "2942990689 эө 
Prov. Cert., all paid ...................... МЕА 100 
Buenos Ayres Electric ramas, 5 p.c. Deb. Stk., Red. .... 100 


Buenos es Gd. Nat. Trams. Co., 5 т cent. P 
Bond, Кей, 1-1,500 Ter cen re. Deb. 


**95929*3950090592922a2222422929$62.2 


2,275 


Buenos Ayres Lacroze Trams. Co., Stg. 9 per cent, lst Mort. 
‚1 


Deb. Stock, Red. ооо оетовоов овоо ое о % %%% % %%%„„„ о ә 00 
Calcutta Tramways 1-105,000 ....... eun ENTRE US mo e р 
105,001-157,610........................цә5 
44 рег cent. lst Deb. Stock, Red. . . 100 
Cape Electric Tramways, Nos. 1-480, F 
City of Birmingham Tramways, 5 r cent, un ET 


0 575 . 


е 


Colombo Electric Tramways and Light 
Mortgage Debenture Stock, yt 


100 


Amount 
peid. 


1111111 


Epp tt na. 


. 
e 


mae 


Last price 


79.81 p.c. 
21 21 
88-92 


84-9) 


E · 
э 
ow 

fig 
сч 
£t 
8 


81 
31516 4 3/16 
4-58 


ti 
105-115 
101-104 
95-160 


100-104 
100-105 


93-96 
2 73 
ae xd 
104-107 
5/16-7/16 
41.5 


лп} 
54-53 
-101 


96-10С 


Amount 


Cork Electrio Tramway and Lighting Co., Ordinary ...... 10 œ 13:14; 
респ. Cum. Pret. 06099092090809909009090580€080*0908€9 10 90 13-14 

r cent. Debentures ................... . :. . 100 ao 99-100 

Dublin Unlted Tram at 896), Ord, Nos. 160,000 ...... 10 135-194 
— 6 per cent. os. with in 1-60 6 6 % % % % % % 0 10 ез 15 14 
34 per cent. Mort. Debs., 1-5.000 R ssccevescss 100 ao 94-96 

Hastings and Dist. Elec. Tram. Co., 44 p.c. Deb. Btk., Red. KO .. 98-101 

Havana Electric Railway Consolidated Mort. 5 per cent. 
50-year Coupon Bonds of 1952, 1-6,957 .....s.s 1, (O0 85 90 
Imperial Tramways, . S ds. BIL” s 18-19 
6 per cent. Cum. Pref. e€**09$00009099509290060889$09508€800 all ie 14- 14 
44 per cent. Deb. Stock ................... 2... 100 aa 10-11 
Isle of Thanet Electric Tramways and Lighting, б per c. 
Cum. Pref., Nos. 30,001-60 "TT" 66 6 6 „ 0e „0 ее к 
4 per cent, lst Mt. Db. Stock, Red, .............. 100 „ 68-7 
Kalgoorlie Electric Tramways, 1-250, 000 1 . 3/52-5/32 
5 per cent. A" Deb. Stock k k k...... 100 .. 89-93 xd 
———-6 percent  B"Deb.8tock.................. ee 100 .. 78-82 xd 
Kidderminster and Jistrict перев and Traction. Pref... 5 „ 8-8; 
Lancasnire Up'ted Tramways Lim 5 per cent. Prior 
Lien Deb. Scock, Bed „ „ „ „ 0 **«»09990909909260900000€90 160 = 95-98 
£296 500 200 Mort. Deb ‘Stock . „66 „ „ „ 6 6 66 „6% % UD qe 
£83. 330 Deferred Deb. Stock (all tally Шу paid)... „ — 
Lisbon Electric Tramways Limited, Ord.. l .. 14. tz 
See 6 per cent. Cum. pret Nos 1.425.558 525555 „ оо ое 1 . 1 1/16-1 (15 
——— 5 рег cent. Mort. Deb., 1-5,000 Red. ............ 100 .. 98-10 
London United (1901), 5 per cent, Cum. Pref......... 10 7$ 83 
za. аыл ы lat Mt. Db. Stock, Red. „66 26% %% „%%% „%%%5 06 00 oe £4 E8 
Madras Elec. Trams. (1802), 5 8 cent. Deb. Stk., .. 100 — 39-101 
Manila Elec. R R. and ,9 о с. 1st Lien and Coll. 

Tr. Sinkg. Fund Go) ps of 1955, Red., 1-4.635 .... $1,000 93-93 
Manx Elec. Hailway Co., 54 p.c. Cum. Pref., 301. 21, 635 and 

25, %%%) Pad ues su шыжа e RAS 44.54 

43 per cent. lat Mort Deb. соси „ 97-100 
Metropolitan Elec. , Defd. 64011 sni, 016... 1 ш 3325/72 

5 per cent. Cum. Pref., 500 500.0011 000,000.......... æ 27,32 3:32 

44 per cent. Deb. Stock, Red... 656 66e e сосе ео 7 96-59 
Mexico Trams. Oo., Gen. Cons. 18% Mort. dyes 5 per cent. a 

Gold geh. 8 — 84-85 p.c. 
Milwaukee Electric Rail and Light, 3.601.600 cent, 50-yr Cons. 

Mort. Bonds, 56 1-5,500 and 7 гаснет . 81,000 .. 105 105 
Montreal Street Rall. @ per cent. Pretoria Deb., 601 -2,000 

(1922) 66 %%% %%% We „% %%% „ „% % „% „%%% %% „%%% % %% %% %% ове 2 2 0 - 105.1C5 
New Gen i, ö per cent. Cum. Prot., 1-10,000 and 

34,001-74,000........ "9402799929909 *"0252900060009000000002 90 ов E 112 

dham, Ashton, and Hyde Tramway, — — LÙ сеа 12 
——— 5 per cent. Cum. 6 % %%% „% „% „%%% 06 „ ео о "9926069029 en -9 
Perth Elec. Tramways Mie 5 per cent. ] Mrt. Deb. ВК... 100 102-106 

Potteries Nec rio 0,80 Ж 262 „ „ „„ ee on i-d 
——— 5 per cent. Cum. Pref., 300 1-55,000............ 1 2 5-1 
— cent. Debenture Stock —— 2 o 990922000 о 300 = 95 98 
Provincial Tramways Co., Ordinar: 1-24,912 .............. 10 .. t-54 
— 6 per cent. Cum. Pref., 1-10,0С0 .................. 10 .. 104-114 
Rangoon 00 Elec, Tramway and асылу Co., 6 p. c. Cum. Pref., 5157 
44 per cent. lst Mort. Deb. Stock, Rede ... 100 .. 97-100 
Sao Paulo Tramway. Light, and Power % ie 8100 .. 123.178 
——— $ рег cent. lst Mort. Deb., Red. 1929, 1-11,000 . . . 8500 .. 82-90 p.c 
South Metropolitan Electric Tramways and Lighting бо, 
6 ре cent. Com. Pref., 19,571-169,570, Prov. Certa. . .. 29 32-1 1/32 
cent. Deb. Stock, Red. 190000. 4 82-85 
раты District Electric Tramways, 9 p.c. lst Mort. 
bs, Беа. 1:600. e ed iex se va “з 86-90 
Yorkshire (West Riding) Elec. Tram. Co., Ord., 70, DE 110,000 5 .. 1-14 
6 per cent, Cum. Pref., AL S. es 34-30 
44 per cent. lst Deb. Stock, "Red. ...... „өе. 1: | va 9.-93 
Eleetrie Railways.— 
— reb 8868 C888 060 8.0 09.5 &O CE OS оо ов OS оо оо OD 00 2 92-94 
100 ee 535-56 

—- — ұр p. c. Deb. Stock (Prov. Sc ript Cert "Certa, a, fully 1 paid)) 100 — 103-106 

City and South London, Consolid 8 666 6 % „ „ „% 100 06 45-47 
— — 4 per cent. Debenture Stock *990996090200080060€9200€ 100 102-105 
———5 per cent. Pref. Stock 91 66 66 „ %%%%% %%% verve 100 os 117-121 
— 97 oe 99 66266 „„ „4%6 0 00 os 115-118 

Liver 0 ad, 5 '01 — ниити У әт. a 
verpool verhe per cent. P снаБуе aa 
— тон ary, ,000 . 62 2 6 „„ ое ое „ 10 e d 
— — 4 per cent. Mortgage Debentures, Red. , 1- 1, 7000 — 22 s 

Underground Blectric Railways of London, 5 per cent. 

Profit- Sharing Secured Notes оооооо оо оооооо оо ооозоосев “= ooo 61.64 

Telegraphs and Telephones.— 
Amazon Telegraph Co., 1-25,000 .............:............ 10 8-3) 
5 per cent. Debe., Red., within 1-1 069 TERT 100 .. 88-91 

American Telephone and Telegraph Collat, Trust 4 per 

cent. Bonds, 1-28,000 and 53,001-78,000 ............... $1.0C0 .. 82-93 
Avglo-American Telegraph Co.. Ordinary 8 100 61-64 

6 per cent. Preferred Ordinary e 100 ... 1074-1084 
——— Deferred Ordinary .... . 100 . . 194-193 

Anglo- Portuguese Telephone Co., 5 per cent, iat Mort Deb. 

Stock, Red. . %%% „„ „„ „„ „ „46 60% „%% „% [ITI IPIIITTI © 95s920900008000209 100 oe 99-101 
Chili Telephone //, ²⁰˙ o тада: iex ba det o E PE "T 63-74 
Commercial Cable Co., Bter. 500- -year 4 p.c. Deb Des mim 100 .. 82.9 
Cuba Submarine Tel raph Co., Ordinary, i © 705, 10 ... ҮР 

10 per cent. erence, 1-6, 000 e 10 .. 154-164 

Direct Spanish Telegeaph Co., IDA 3 354-28 
——— 10 per cent. Cum. Preference . 5 es 87-94 
—— 44 per cent. Debs., 1-600..................... esee ees 50 ... 100-1035 

Direct Un ted States Cable Co. IIT ectegseses eee 20 TI 194-1:4 

Direct West India Cable Co., 44 per cent. Debs., bs Reg. 

within 1-1,200, Red. . 100 . 100-102 
Rastern and South African, 4 per cent. Mort. ‘Debs, within 

1- 3 (O, 197 9. eee оге 98-101 

——— 4 рег cent. Reg. ‘Mort. Debs. (Mauritius Subsidy), 

1-8, 000, 191 5 POORER cc ceeere ceseseesesess 5$222590983209 25 ee 9°.100 
Eastern Extension, Australasia and China, 1-300, 000 . 10... 124-154 
—— 4 per cent. Mort. Deb. Stock, Pep. t eese 100 . 104-1 
Eastern Telegraph Co., Ordinary Stock ... . sss 100 .. 125-140 

31 per cent. Preference Stock. „ө 100 aes 89-91 
4 per cent. Mortgage Debenture Stock. ess, 100 . 10435-1064 

Great Northern Telegrapn Co. (of Copenhagen) . 10 34-36 

Halifax and Bermudas Cable Co., 4; per cent. lst “Mort. 

Debs., within 1- 1. 200, Red. *20990990920920622092€90090 %% % %j, е „. 100 oe 100-102 
Indo-European Telegraph Co. eee e dod eva 96-58 
1 0 180 raph Co., т. 256, 127 e l is x 
Monte Video Telephone Co., ‘Ordinary. т. 72, 565 RM SS 15164 1 16- 

9 per cent. Preference, 1-86,392 .. . К 4-1 

Orlental Telephone and Electric Company.... e l „„ 114-1] 
——— 6 per cent. Cum. Pref. ...... T * 14-11 

Pacific and European Tel., 4 рс Guar, ‘Debe., Red, T 1. 000 100 ... 95-98 
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Amount 


Namo paid. Las = Name. parie m price. 
£ 
E "е өө . 190 ese Е pane Tela e per cent. Deb. Stock, Bed. „8 10 oon 100 
А ооо оо во оо %%% ое зе оо ое %% % % со ов ҮҮ еа сап eiegra *««a080900000986654090082290209990 9040 %% % 0 эзе 2! 
6 percent. Cum. First Pref....................—. 10 „ 114154 West ошо шога. 1-30,000 and 53 001-53,008.. БРЕСТ 12, eee TET 
——-— 6 рег cent. Cum. Second Pref. .................. 10 lu-12 4 p c. Debs., 1-1,500, Gua. by Western Telegraph... 100 .. 991 
— — per cent. Non. Cum. Third Pref. .............. 6 = 5 5/16.5 9/16 West India and Panama ‘Telegraph Co., оашшу. „өөө, sos, 10 . 9/16-1U16 
—— 34 per cent. Deb. Stock, Red. .................. 100. t54.974 6 per cent, Cum lst Ргеіе ence . . . . .. 10 73-78 
4 per cent, Deb. Stock, Reds x o .... 100 .. 100-10 — -~ 6 per cent. Cum. 2nd Preference . 10 ose 6475 
United tS das pints Тее, Go. Ordinary, 1-1 1-100, 000.. RAM joies 5 ge un Е 5 per cent. Debs., Red., 1 800 00 .. 101-1 
cent. Cum. Pret., 1- 3 ни 0-54 estern Telegraph Co., 1-207 930... CV 10 . 152-13 
——— per cent. Debentare Stock, Red................ —— . ICE. -111 — 4 per Gent Uebenture otock, Red.... ... 100 102.105 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Return afor Increase or Miles of 
oii 33 single track Accounts for past year. Cost 
Line, Reosipte oe 
Current 
њам | 1907. | 1900 | Week. year. 1907. | 1906. | Binding en Nn Car miles | Pas- | бы | of | mile. 
9| 1513 | 1,460 ғ 5 Е а | a | е 64 
Aberdeen Corporation ..........|Junel ' ' + 53|- 2585, 854| 25 May 51 64,071 | 15,530,851 | 1,579,725 |0:98 (4114 | 2,55 645 
Аут Corporation 4 22 551 523 — 11 — 8 8 4 16| 14,328 816, 358,965 1 971 | 1.308 
Biker Street and Waterloo Ry... 22| 8559 | 1,358 1.172 411,105 | — = RES = = = = И — 
Blekenhead Corporation ........| 4 1.055 | 1,019 19| 505 | 45°63) 5°53] Масс 31 55,025 | 11,165,632 | 1,509,905 | 1°18 [10-06 | 2,538;| 595 
Blemlugham Corporation 15|] 6,075 | — — — 51 — 51 17.1834, 709.7 ‚586 86 [145 8.866 
per ins Corporation „ 19 9% 1.00 — |+ 663 4A | а ,, 25 18,875 3.561.720 386565 1:56 [11-89 | 2,056 | 1% 
BiaokpoolOorporation ..........| » 20 835 | 108 | = 183) 215) | 174 | 174 311 — = еа ЕЕ = 22 — 
Blackpool-Fleetwood Trams.....| » 22] 538 | 74? |- 159] - 435 | 164| 154 Ово. 510 31,846 | 3,525,577 | 579,204 |528 [|1319] — n 
Rolton Corporation.. , 23 2,285 | 285 |+ 10)| + 7% | 48 March31| 5,766 | 20,205,196 | a 115 0-65 | 2,294 | 214 
Bournemouth Corporation. . 15 1,555 | L55)|- 46) — 6 | 17-41 „ 51| 55,876 | 10,058,288 21.628 1-58 [1185 | 5,226 10 
Bradford Corporation ..........| 15 4,991 | $605 | + 293) — 150 | 95 | 95 | ,, 1250,085 | 17,108,000 | 5,063,398 | 1:173 |.0987| ? 3586 | — 
Brighton Corporation ..........| » 25] 891 | 1,055 |- 1 — 105 | 94| 894 1| 30,589 | 11,321,160 | .152,828 |1:06 |1048 | 2,916] '""* 
Bristol Tramway Company......| « 21| 5097 | 5,058 |- 51 == 514 " Deo. 510259, 799 16, 313,37 | 6,187,135 — = 
Burnley A sire eie „ 22| 1,218 | 1,175 |+ 45 — 40 М»гоһ%1| 57,992 | 11, 092,704 1,197,772 | 1°31 |1163 | 5,568 | ° 17 
ardiffCorporation ............| T — — — —  |5à62|t52:45 11118, 208 | 24,184,363 | 770,04 |1182 | 9°78 | 5,4 
CarlisieTramwaysCompany....| » 22 180 196 |- 16 — 342] 85| S| 236.31 10,713| 2,935,002 | 559,756 | — |716] — | 738 
Central London Bailway........| e 22| 5.465 | 5,959 | – 435) -15717 | 6 6| „ 317.588 4,875,547 |1,281,21  |1:86 [55-10 | 57,931 | ` 
City and South bon den Reiser. „ 23 bcn abs + 819 + 4,382] ө 1 ‚ 51 — = = 25 ЕЕ 11 
ColchesterCorporation ........|May 8 195 = = 8 Waech 51; 10,588 | 2,457,553 320,78 .97 | 7:47 | 1,901 
Cork B. T. and L. Company. . June 20 920 523 |- 5|-— 25) | 155 | 6t бес. 51| 24,895 , 816,376 | 882,256 01 | 6:04 _ 4t9 
Darwen Corporatlon » 268 251 - 7 — 417.43 7°33] March zl! — T à 101 Ы = = 
Dover Corporation » 15| ats 243 |- 2|- 25| ag] 4 51] 11,250 | 2,853,200 84,54 'g4 |9:49 | „50 = 
Dublin dad Lucan Hieotric Ry. ., 21 158 151 | 5 „64 67 beo. 51 6.358 402,511 ree 75 13°79 |15°1® ve 55 
"аба U. T. TRENT ESRC eee „640 LEJ 21 6,50› 5,473 + ‚0; + 8,301 484 А 51 267, 489 0,050,949 7, 077,3 1:28 9:07 69] 3 :5 
Dandee City Tramways ........ » 12| 1,158 1.141 |+ 171+ 19 | 22 | 21 Мау 15| 50,151 | 13,086,396 | 1 005,911 906 [1146 | 2,18 2 
Gast Ham Corporation..—......| 22 359 979 |- 18 — 352 14 | 14 [March zl] 56,652 | 5,689,658 1868. 816 64 10-18 | 2,094 | 519 
Glasgow Corporatlonn . . . . 22 17.675 | 17.187 |+ 478] — 4,2534 79, | 793 | „Mey 51786, 80 188,767,818 |17,945,5£t | — 120 — = 
GUN Eigealllix. ratlon opos] n 2 4210 + 9) ig | 15 |Werehs1 15,466 | 5,802,077 1756585 80 88 5s 
caiilly, and Bromp n| » А = ix a T E = an 
Haltfax Corporation ............| — vs -— = БЕ 57 37 31| 74, ‚019 17,849,648 | 1,640,707 — |118? | 2,085 506 
Huddersfield Corporation ......| » 22| 1.6% | 1530 |t 7% + 65) | 35 35 „ 51|69,958 | 13,858,150 | 1,666,826 | 1-26 gn 1,083 | 7 
Hull Corporation ..... 22 2,185 | 2275 | + 108] + 1,552 | 36 | 26 51114,65) | 47,102,921 | 2,910,6 29 | — = 
Itford Oorporatlon cs ass] 7 = x oF ш 104 | 10} „ 31 — irs $ x = "Е == E 
Ixeston Corporation , 19 141 125 |t 15 ＋ 15| 9 9 — S zz = T eee € = 
KirkoaldyOorporation..........| — — — = = 74| 7à | May 15 11,686 | 5,626,056 | 419,80 | -737 |6:62 | 1,480 |? 

" 19 1,223 332 |+ 391| + 8055 = ® 2 
IT $5 + 2593 39; | 894 | Varoh25/298,253 | 64,225,66 7,121,053 1.10 0 .362 | 4 
Lelcester Corporation.. . » 22 2,501 | 2,558 |- » 42 | 42 Dec. 51| 26,011 | 2,059,825 | 1,229,560 | 1 98 — [4 
LtverpoolOorporation..........| 15 11,131 | 10932 | — 193) + 5.3.7 | 104 | 104 31/547,686 1166432 © [12,166,419 | — | — | — | = 
Liverpoo Overhead Railway ....| „ 24| 1.526 | 1,529 |+ 17| + 418: 6-65) 6-65) Jume30| 81,808 | 11,171,8 11.086 — | —| — | - 
London County Counctl ........| » 8 | 31.521 | 30.719 | + 805) +41,783 | 98 | 98 = = На = | M zt — 
Lowestoft Corporation ..........| 77 = gi a - 6 6 | Sept.50| 14,611 | 5,128,867 | 350,435 |108 | 9-68 | 2,63 699 
Matdetone Corporation — — - E 2 | 2 | March 1| 4,740 | 850,191 | 112,227 |133 |1013| £,5 |Z 
Manchester Corporation ........| » 22 | 14.770 | 13.815 |+ 95 41593 |149 | 149 ‚ 51 631,8 6 |126 [ : a, ? ve 
Metropolitan District Baliway.. +» 25! 7,836 8.055 — 178 — 07 24 34 8 eee eee ee e 8 
Metropolitan Ball way soie 4 2 25. 16 oe 451 + Aic —2), a "5, * n P^ К ze T = al un — 

elson Corporatilooon ee 2 2 ; 1 А $ . 30 LEE 
Nawsaetle-on-Tyneorporation... » 22| 4098 | 394 |+ 19! бало | % so ., 511197889 | 48:06895 | 4.280158 1:0. 10.887 5 
Newport (Mou.) Corporation ....| » 15 215 614 + 25 + L6 | 15,| 154 „ 31| 30,356 | 7,252,535 785,435 — | 9-29 _ 64 
Oldham Corporation. = = = 34 834 »» 85| 65,555 | 13,466,846 | 1,604,740 |1-16 [10-4 | 1.88 | T 
Portsmouth Corporation . . . May 25 | 2,50 | 1,573 + 750 + 552283 284 810 95,703 19,625, 88 197.499 17 | - — 
Bording Corporation.. . .. Jane 20 618| 671 — 53 — 254) 334) зщ) „, Bl — 585, a» 17 1 — | = 
Rochdale Corporation.. = = pa Е 21.29 21:29 „% 31 14,881 | 8.857,110 586,547 |1:8€ | 9-24 | 1.302 | 7 98 
К therham Corporation ........| — = = 94 | 94 „ 51 23,669 | 6,251,472 | 505,054 |107 |96: | 8,617 | ^ < 
Salford Corvoration ..........-.] » 17 4,961 4,518 Tus + 1,033 703 703 5 91 214,11 89, 21 3, 56 4, 886, 890 1:98 | 6:96 E — 
Scarborough Tramways o. — = <= = 4 44 — — 2 = p c n — 
ghet eld Corporation ..........| » 25 5.823 | 5,497 |+ 915 + 5,152 | 354| 353]  ,, 35 240.588 | 63,952,283 | 6,049 800 | 803 4.43 5,65 | 0477 
B»uthampton Corporation — — = = Em 18 | 18 „ 51| 49,565 | 9,294,771 | 1,108,569 | 1:87 11 02 — 783 
S»uthend-on-SeaCorporation....| , 19| 384 99 ED + 225 9 9 "EM = E or. КЕЕ e 8 
Stockport Corporation .......| — — — — 25 25 „, 31 39,550 | 6,766,051 1.027,73 — |93| — |4% 
Sunderland Corporation.. .., 253 1.47; 1502 — 29 — 177 20 | 20 „„ 31 63,858 | 15,364,463 | 1,495,685 1 004 10 38 — jew 
Swindon Corporation . , „ ЕЕ = 540 2 i 4,937 | 1,315,757 108.781 [0°87 |11565 | 17 
T WAYS cc ccc . эз = = : == KDE = 25 кыз к M as = 
Wallasey Q.D. % ec w 2] 8% 849 |+ 57| + 135 |11-85 11:85 „ 31 38,768 | 7,418,881 | 7 1°30 986 | 5, iv 
Warrington Corporation — == = = 2 PS 9 9 se 31 17,057 | 4,418,285 40808 — 1985 ука 5 56 
West Ham Oorporation ., 20 | 2,22 | 239 | + 28 + 977 |187 |147 31} — |15775,242 168 a ee = 
Wolverhampton Corporation =| 5, 19] 855 791 |+ 42| + 137 | 20 | 20 „ 21| 41,905 | 8,847, 1.380.858 0-583 2052 

* Including wweantraics {Апа 9] alles of lateclactag track б Train ade. d Fee mile of single tees, AHaM-years figures, & Double track 
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torque varies directly as the true watts passing through 
the meter, or as Ax V x cosine of tho angle of lag, A and 
V being the virtual amperes and volts. If а meter is 
found to be correct ón non-inductive load, and on being 
tested on inductive load is found to under-register, it is 
evident that the angle between the fluxes is not sufficiently 
large; but if, on the other hand, it over-registers, the com- 
pensation is excessive, and to correct the meter the com- 
pensating effect must be reduced. It is claimed for the 
Ferranti meter that compensation for any lack of symmetry 
in the magnetic system due to physical or mechanical 
effects, or for friction or low-load adjustment, can be 
effected by turning the series poles about the axis of rota- 
tion of the disc. The adjustment can be made by the two 
screws in the front of the meter, which butt up against 
the frame and keep the series magnet in position.— 
О. Н. BRICKWELL. 


Answer to No. 973 (awarded бз.).—1п all induction 
wattmeters it is essential that the phase difference between 
the potential flux and the current flux is 90deg. when the 

wer factor of the circuit is unity. When this condition 
is obtained the meter will register accurately on all power 
factors. The easiest method of making this adjustment is 
to conneet the meter in a circuit of which the power factor 
is 0—:.e, the phase difference of the current and volts 
equals 90deg. The meter can then be adjusted by means 
of the phase compensation device until there is no move- 
ment of the moving element. In the case of the Ferranti 
alternating-current integrating wattmeter, the phase differ- 
ence is adjusted by means of iron washers surrounding the 
core of the shunt magnet. 


E 


F 


“Central Station" states that tho meter is fast on 
inductive loads ; this proves that the shunt flux lags more 
than 90deg. behind the voltage of the circuit. That this is 
so can be shown by referring to the diagram, in which O E 
represents the voltage of the circuit, and OF the flux due 
to the shunt current. OC represents the current in the 
main circuit when the power factor equals unity. If the 
circuit is inductive, the current will lag behind OF by an 
angle 0, and is represented by OC, ; the flux due to this 
current will be in phase with O C, and is represented by 
OF, Аз the meter registers more than it should, it proves 
that the angle (a- 0) is nearer 90dcg. than (90 – 6), there- 
fore a is greater than 90deg.—:e, the shunt circuit is 
lagged too much. To adjust the meter, the iron washers on 
the core of the shunt magnet should be removed until the 
meter registers accurately.—A. J. MARTIN. 


Qurstion No. 974.—In a factory there is at present installed a number 
of motors of all sizes, both serics, shunt, and compound wound, 
used on а 300-volt circuit. It has been decided to change over 
to 500 volts. Would it be necessary to rewind both armatures 
and field coils? Explain fully what would have to be done so 
that the old machines could be used, and also give approximate 
cost of altering any one machine. 


Answer to No. 974 (awarded 7s. 6d.).—The expense 
and amount of work involved by a change of voltage in 
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such & case as this, depends a great deal on the nature of 
the work the motors are performing. Should the motors 
be direct-coupled to pumps or other machines, which 
require to be driven at the same speed on the increased 
voltage as they ran on the old, then it is absolutely 
necessary to rewind both the armature and the fields. 
Should, however, the motors be driving countershafting, 
or machines by means of gears or belts, then cheaper 
methods can often be adopted. We will first consider the 
cheapest effective way of accommodating the motor to suit 
the increased pressure. To take an example. А shunt- 
wound motor running at 1,000 r.p.m. on 300 volts 
wil run at about 1,500 on 500 volts, and if the trans- 
mission pulley or wheel can be altered so as to get the 
same belt speed, no further outlay is necessary, except to 
provide a small resistance unit to be inserted in the field 
circuit to prevent the coils overheating. The cost of such 
a unit is only about 5s. It is just as well to ascertain 
by experiment what increased voltage the field will stand 
without overheating, and to arrange the resistance unit 
accordingly. It is, of course, advisable to keep the voltage 
as high as possible on the field coils, as this cuts the speed 
down and also increases the output. 

Compound-Iound Machines.—The above remarks apply, 
although it might be advisable to rewind the series 
windings with finer wire and more turns proportionate to 
the increased voltage. This will all help to keep the speed 
down and increase output. Cost, allowing for old copper, 
10s. per series coil up to 5 b.p. to 10 h. p. sizes. 

Series-Wound  Machines.—The cheapest way of dealing 
with these machines would be to reconnect the field coils 
up to suit the increased voltage i. e., if at present all in 
parallel reconnect in multiple series, or if at present in 
multiple series place in simple series. "The field would be 
weaker with the modified arrangement, owing to the fact 
that in the old arrangement, whereas, possibly, the E.M.F. 


500 _ 125. To 


across each coil was 150, it would only be 


nullify this difference, make up when rewinding the arma- 
ture with extra turns to bring the speed down. "The new 
winding on the armature will require the cross-section of 
each conductor reducing 5—5, and the number of turns 
increasing 5-3. For four-pole machines the cost of 
rewinding armature, allowing for old copper, would be as 
follows: 5-h.p. machine, £6 ; 10-һ.р £12. If the original 
speeds must be retained, the following alterations, or a 
combination of same, will have to be carried out : 


Shunt - Wound Machines. — (1) Rewinding field coils, 
decreasing cross-section 5—5, increasing turns 5-3; (2) 
rewinding armature, ditto, ditto. Approximate cost for 
complete rewinding, allowing for old copper: 5-h.p. 
machine, £10; 10-h.p, £18; 20-h.p, £25. 

Alternative.—(1) If possible, reconnect up field coils, as 
explained under series machines ; (2) rewinding armature, 
including extra turns to compensate for weaker field, total 
cost: 5-h.p. machine, £6; 10-h.p., £10; 20-h.p, £15. 

Compound- I ound Machines.—Exactly as for shunt-wound 
motors ; cost of rewinding field coils 5 per cent. extra. 

Series-]Found Machines.—Similar to compound and shunt 
wound motors. 

Brushes.—No alteration should be necessary. 

Cominutator.—This has not been mentioned, but it should 
be noted that if the voltage on the increased pressure 
between adjacent segments exceeds five volts, trouble is 
likely to ensue. To obviate the cost of a new commutator: 
if the present armature is lap wound, rewind with wave 
windings. If the armature is wave wound at present, a 
new commutator having a greater number of segments 
would be necessary. There is no doubt that in a change 
over like this a good deal of unnecessary expense can be 
saved if proper consideration is given to each individual 
motor. In many cases a little faking not costing more 
than 10s. will give as effective a result as a complete 
rewinding running into as many pounds. The prices given 
include the rewinders’ trading profit.—J. M., LONDON. 


Answer to No. 974 (awarded Gs.). — Although nct 
absolutely necessary, it would certainly be advisable 19 
completely rewind the motors. It would, of course, be 
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possible to run all the motors at the increased potential of 
500 volts by means of resistance between supply mains 
and motors, but this would be uneconomical as well as 
unsatisfactory, and is not to be recommended. Taking the 
motors in the order given, consider first those that are 
series wound. The higher voltage will increase the speed 
approximately in the ratio of 5:3. If these motors are 
belted to their work they might be fitted with smaller 
pulleys, or, if more convenient, the diameters of the followers 
could be increased. Thus shafting, etc., could still be kept 
at its normal speed. If the motors drive by gearing, it 
may be possible to alter the ratio to suit increased speed 
of motor. If the armatures only are rewound, there may 
be difficulty in getting the magnets strong enough with the 
reduced current under the 500 volts. Again, there will be 
little advantage in rewinding the fields only; they are 
probably well saturated already, and there will still be 
trouble owing to the excessive speed necessary to generate 
the requisite back E M.F. In the case of shunt motors, 
it may be possible though not very economical, by 
well saturating the fields to prevent any greater increase 
in speed than might be remedied by means of new 
pulleys. This is, of course, on the supposition that the 
motors have belt drives. It would be necessary to insert 
resistance in the shunts, but the amount of such resistance 
would have to be determined for each case. With the 
shunt motors, by rewinding armatures only and an added 
resistance to shunts they may be rendered serviceable and 
fairly efficient without rewinding the magnets. To rewind 
the fields only would be without any advantage except 
saving the few watts lost in an extra resistance to the 
existing shunt winding. The compound-wound motors could 
have resistance inserted in the shunts and the series 
readjusted. The addition of a few turns to the series 
winding would be quite a simple matter. Although these 
suggestions are offered, it would be much the best policy 
to completely rewind all the motors. On the other hand, 
it may be more convenient to alter them as a makeshift and 
have them rewound when they need repairing. 

As to the cost for rewinding the motors to suit the 
increased voltage, only very rough estimates can be given ; 
although the prices for new machines of a given size vary 
very little with different makers, alterations and repairs 
are a totally different matter. Repairs, etc., like extras on 
a contract, follow no fixed rule. Suppose a 5-h.p. motor 
is taken as an example. To rewind the armature will cost 
something like £6, and rewinding the fields about the same 
amount. If armature only is rewound, a suitable resistance 
for the shunt would cost about £1.—M. M. 

Answer to No. 974 (awarded 5s.).—If it be decided 
not to go to the cost of altering the existing 300-volt 
windings, it will be necessary to supply a resistance in the 
shunt circuit of the motors to reduce the pressure from 
500 to 300 volts at the field terminals in order to avoid 
overheating of the shunt coils ; the speeds of the motors, 
however, will increase about 65 per cent. when running at 
500 volts. It is very often the case in 100 or 200 volt 
motors to find the fields coupled two in parallel. If the 
shunt coils were similarly in the existing motors, they 
could be changed to series coupling without the use of a 
resistance. The shunt field, however, would be weakened, 
and the speed would increase by about a further 15 per 
cent. with the shunt-wound motors. It is, of course, 
impossible to say whether the motors would operate satis- 
factorily as regards sparking and mechanical limita- 
tions without details of the windings, etc. This 
large increase of speed could, of course, only be 
considered with slow or medium speed 300-volt motors. 
Should it be essential that the motors run at the 
same speeds with the higher voltage, the armature will bave 
to be rewound or recoupled, and, perhaps, a new com- 
mutator provided as well as rewinding the field coils. This 
latter course could, however, be avoided with the shunt or 
compound motors if a special resistance be used as stated 
above. 

The question of armature reconstruction can only be 
decided when full details of the design are given. If we 
assume the field magnets are already saturated, or that no 
increase of magnetic flux can be considered, the number of 
series armature conductors must be increased by about 


65 per cent., depending upon the present coupling, and 
assuming the existing armature coils cannot be recoupled. 
It is quite probable that the general insulation of the brush 
gear and other parts of the machine will be suitable for the 
higher voltage, although the brush dimensions as regards 
width or thickness may have to be reduced if new com- 
mutators are required with a larger number of segments. 

If an increase of speed is permissible by using the same 
armatures without alteration’ on 500 volts, it is more than 
probable there will be sparking at the brushes owing to the 
reactance voltage being too high at the higher speed at 
500 volts, but it is quite possible that this trouble could be 
eliminated by fitting auxiliary or interpoles between the 
main field poles, and winding the former with sufficient 
number of turns to balance the armature ampere-turns, and 
at the same time reducing the flux of the main coils by the 
proposed resistance with the shunt motors. In the table 
given below a price is quoted for fitting interpoles assuming 
there are four main and four interpoles ; with series-wound 
motors the field windings would have to be shunted by a 
resistance to reduce the main flux. 

Let us assume that the motors in question are of modern 
construction, either series, shunt, or compound, and are of 
10, 20, 50, and 75 horse-power running at about 1,000, 
900, 850, and 750 revolutions per minute respectively at 
500 volts, and that it is necessary for the motors to run at 
the same speeds with 500 volts. 'The approximate costs of 
possible alterations suggested as above are as follows : 


H.P. 10 20 50 15 


Rewinding armature w £5 15 £9 10 817 0 821 0 
Fitting new commutator . . . 610 8 10 18 0 24 0 
Rewinding field coils . . 615 9 5 16 0 20 10 
Or alternatively fitting interpoles with 

6070 8 10 910 


increased speed 
The above figures include credit for the scrap material, 
but do not include the carriage charges to and from the 
maker's works —JUNO. 


[Other replies to Question No. 974 will be given in our 
next issue.—Ep. E. E.] 


Induction Motor with High Power Factor.—Fcr 
the purpose of decreasing the exciting volt amperes in an 
induction motor, Mr. Ralph D. Mershon, according to a 
recently-issued patent described in the Electrical World, 
provides a greater area for the interchange of flux between 
the stationary and revolving elements, thereby increasing 
the area of the air-gap, with a resultant decrease in the 
reluctance of the magnetic circuit. Figs. 1 and 2 show 


what is considered the most advantageous form of the inven- 
tion. The ring-wound stationary element is interspaced 
between two outer sections of the revolving element in 
order to secure a considerable air-gap area. The outer 
element has two faces adjacent to the sides of the inner 
ring, each provided with slots radially arranged in which 
there are conductors connected at their ends to short- 
circuiting rings. Each face, therefore, constitutes a short- 
circuited element analogous to the cylindrical form known 
as a squirrel-cage. It is stated that this method of con- 
struction requires a much less magnetising current than the 
ordinary to produce the same flux, so that a higher power 
factor may be obtained with the same amount of material 


| in the machine, 
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Buying an Electrical Librarysss, 


There are two ways of buving an Electrical Library, 
The expensive way, and the cheap way. 

On the one hand, vou may purchase separate 
hooks dealing with the different branches of the 
subject. It is estimated that to form such a library, 
even moderately complete, it would be necessary to 
acquire at least 25 text books costing, at a moderate 
computation, £10: 10. And the result? A miscel- 
laneous collection of odd, inconvenient, expensive 
hooks occupying an immense amount of shelf space, 
and to consult which іча vexatious, time-wasting task. 

THAT'S THE EXPENSIVE WAY. 


On the other hand, vou can obtain 


Modern Electric Practice 


A complete Enevelopedia of Electrical Science dealing 
quite as thoroughly, quite as authentically. far more 
conveniently, with the whole science, 

Its editor, Prof. Magnus Maclean, M. A., I). Sr. for 
many ears closely associated with Lord Kelvin at 
Glasgow University. Professor of Electrical Engineer- 
ing. has had the assistance of no less than 34 other 
experts in distinct branches of the Science, making 


POWER PLANT PROBLEMS 


Have you seen the Power Plant Problems in 
“The Engineer-in-Oharge"? They 
deal with every-day dittieulties in the running of 
steam and electrical machinery, pumps, and other 
plant, and solutions by practical men are given 
which will help you in your own plant troubles. 
This journal also contains practical articles on coal 
handling, gas-engines, water supply, heating and 
ventilating, electric motors, and on the manage- 
ment and maintenance of all classes of power plant. 
No engineer-in-charge should miss seeing it. Price 
2d. Specimen copy post free 34d. 


PERCIVAL MARSHALL & CO, 
Poppin's Court Fleet Street, LONDON, E.C. 


REVIEWS. 


every Section. of it practical to the last 


— — —— —— — - = = —„—q — 


degree. The unique illustrations aid and supple- 
ment the clear, untechuically phrased text. 
Finally, by tilling up the attached Order. Form vou 


The Electrical Engineers Ballad Book. Published by Biggs and 
Sons, 139-140, Salisbury-court, Fleet-street, E.C. Is. 


This is a collection of miscellaneous verses by “J. H. C. B., can obtain the work for no greater outlay each month 
“Simplex,” and others, reprinted from the Electrical Engineer ee would he Eum if you bought only One ot 
А А А е unliecessarv . 

and other sources, with the candid preface : TUR TMAT'S THE CHEAP WAY. 
Maybe that some who read EACH 8UBSORIBER 13 PRE'ENTED WITH COLOURED CARDBOAPD 
This book will think ‘tis but MODEL MOTOR SHOWING WORK воз. 
A shilling rook. Ah, well, we . Send for Illustrated Prospectus. Mention Electeical Engineer. 
Don't know which the worse 

M v 

Is—the pictures, adverts, or the verses. GRESHAM PUBLISHING COMPANY", 


. : 34-5, Southampton Street, Strand, WC. 
The sketches, many of which illustrate the verses, are ß! ,,, Tineo 


from the pen of Mr. Н. W. Hartnell. They show a keen | 54. did ager to remit asike suim each month until the net pric: (5^) 
е е b 4 a a 
appreciation of the humour of the pocts, and frequently А 


à е МАШЕ а Е / Л Л оное 
add point to the advertisements above them. Of the verses лашы л у-у ооуу о 
themselves little need be said ; they have been appreciated 
by electrical engineers as they have been published singly, 
and their collection into one volume ds one a chance to | =n- ez 
recall the raison d'etre of each. The “ Ballads of Business,” But, should you deem it infra dia. 
by “J. H. C. B.,“ апа “ Fiftequida,” hy “Simplex,” can always To alter what you've done, 
be read again with pleasure. For those who do not know Add here and there à. Limerick 
them we reproduce one sample with an illustration from „„und here and there a pun. " 
this little book, which will find favour with all electrical l'would help to cheer those pages dreu 
. If sprinkled o'er with fun. 
engineers. u 
Ballads of Business. | — 
M Gu nap ; ; SUGGES ; Producer Gas. By J. EwEknr-oN DowsosN, M. I. C. E., I. M. E., 
e E MD У and A. T. Larter, B. Sc. (Lond.), F. C. S. Longmans, Green, and 
Npecification No. 1. Co. Price, 10s. 6d. net. 
The manager reviles it, The writer was present at the memorable meeting of the 


It's sworn at by the works, 
The estimator's verdict 

This pen description shirks. 
And whosoever reads it 

Says, as a general rule, 
* [t's written by an idiot, 

And it’s printed by a fool.” 


British Association at York in 1881, when Mr. Dowson 


Npecification No. 2. ' 2 WM.] [МАТЫ 
\ 7 $ з j [ = 
It’s fat and very wordy, TN AP 2 | 
,». l 12 К F £ Mes М? и ` 
It’s full of legal jaw, M $^ E —— 
А s pPECIFICATION 


It threatens one with penalties 
And processes of law. 

It wants a ton of samples, 
Till one feels, a tritle riled. 

That it’s written by a father 
For а very naughty child. 


} 


* 


ANpecifieation No. . 


Like visits from the angels 
It comes, if not so rare ; 

It tells you what you wish to know 
Without the aid of prayer. 

Its plans are clear and ample, 
Its schedules clear and few ; 

It's written by a man who knows 
Just what he wants to do. 


= — = | СЕ ria | ! 
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The Nuquestion. | | (11111 | | 
()? prithee, go x1 consultants, ‘It's written by an idiot aud it’s printed by a fool 5" 
Upon whose words we hang, | " 
'l'o cultivate the Jingle style, read his first paper on producer gas and the late Sir 


[f not the Andrew Lang. Frederick Bramwell prophesied the supersession of steam 
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TECHNICAL BOOKS 


ISSUED BY 


BiCC8 & SONS, 139-140, Salisbury Court, Fleet St., London, E.C. 


Exercises in Electrical Engineering. By MAGNUS 
MacLean, D.Sc., F. R. S. E., M. I. E. E., Professor of 
Electrical Engineering in Glasgow and West of 
Scotland Technical College. London: Biggs and 
Sons. Second Impression. Price, 1s. 6d. 


Chapter I. — Generating — Working of Plant — Continuous- Current 
Machines Alternators — Prime Movers- - Primary Batteries. Chapter II.- - 
Distiibuting — General Wiring — Mains and Traction. Chapter TIT. — 
Transforming Static Transformers— Rotary Converters. Chapter IV.— 
Controlling Starting Gear Switches Fuses. Chapter V. — Measuring — 


General — Resistances — Meters — Voltmeters — Current. Instruments. 
Chapter VI.—Utilising and Storing—Motors—Are and Incandescent 
Lamps — Secondary Batteries. Chapter. VII. — Miscellaneous — Useful 


Data. Tables of Constants. 


Atheriec or Wireless Telegrapby. By ROBERT 
GORDON BLAINE, M.E., Assoc.M.Inst.C.E., Lecturer 
at the City and Guilds of London Technical College, 
Finsbury. London: Biggs and Sons. Price, 2s. 6d. 


Introduction.—Chapter I.—Fundamental Facts and Notions — The 
Ether—What is Electricity?—The Electronic Answer. Chapter II.— 
Telegraphy—Methods of Signalling, Chapter IIf.— Earth Conduction 
Systems — Induction Systems — Hertz-Wave Systems, Chapter IV.— 
Different Forms of Oscillators and Resonators — The Modern Receiver 
Coherer Detectors or Receivers: I. Non-Restorative Forms; II. Self- 
Restoring Соһегегѕ — Electrolytic or Chemical Detectors — Optical 
Detectors—Classification of Detectors. Chapter V.—Syntony - Harmonic 
Telegraphy. Chapter VI. — Marconis Work. Chapter VII. — The 
Lodge-Muirhead System. Chapter VIII. — Wireless Telegraphy in 
France. Chapter IX. — German System — Spanish Experiments. 
Chapter X.—American System. Chapter XI.—Inventions and Experi- 
ments of M. Guarini. Chapter XII. —Signalling to and from Moving 
Railway Trains. Chapter XIIL.—' The Effect of Obstacles, Weather, 
Light, etc. — Conclusion. 


A First Book of Experimental Science. Бу 
CLEMENT J. LEAPER. Illustrated. London: Biggs 
and Sons. Price, Is. 


Part I. — Mensuration — Mechanics’ Heats — Matter — Physics - 
Chemistry — Measurement of a Length—Relation between Centumetre 
and Inch Measure—Decimal Prefix to Units-— The Circle —- Areas ot a 
Square, Rectangle, Triangle, Parallelogram, Right-Angled Triangle - 
Area of а Circle—Curved Surface of a Cylinder—Surface of a Sphere - 
Volume of a Cube — Parallelopiped — Cylinder -— Prism— Pyramid 
Sphere—Liquid— Relation between Metric and. Imperial Fluid Measure 
Mass—How Masses are Measured—Comparison of Metric and Imper: 
Units of Mass — Density -- Temperature Thermometer — Connect: 
between Metric and Imperial Units of Volume and Mass — Relative 
Density—Scalar (Quantities — Vector Quarntities.—Force —Lever Balance 
Barometer — Work — Machines — Energy — Heat — Power — (Questions. foi 
Self- Examination. 


Exercises in Physics. By CLEMENT J. LEAPER. 
Illustrated. London: Biggs and Sons. Price. 
28. Gd. 


Part. I. —Mensuration. and Mechanics -Comparisons of British and 
Metric Units of Length—Ratio of the Circumference of a Circle to its 
Diameter —Comparison of Masses and British and Metric Units of Ma~ - 
Areas of Circles —Parallelograms—Comparison of British and Metric 
Units of Volume - Ratio between a given Volume of Water and its Mas-- 
Volume of a Cylinder — Sphere — Velocity — Force and its Е. бесе on 
Matter -Laws of Moving Bodies—-Centre of Gravity Fundamental 
Notions of a Machine--The Single Pulley-—The Pulley Block— Density - 
Principle of Archimedes—Beaume's. Hydrometer— Elasticity — Discussion 
of Results—Additional Exercises. Part II.— Heat—Light and Sound - 
Verification of the Position of the Upper and Lower Fixed Points өп а 
Mercurial Thermometer—Coefficient of | Linear Expansion of Brass and 
Apparent Cubical Expansion of Kerosene—Water— Air--Specific Heu of 
Alcohol by Method of Cooling ; of Lead by Method of Mixtures-— Latent 
Heat of Fusion of Ice—Lxperiments on Vapour Pressure- -Determination 
of Dew Point—Barometer Corrections for Temperature—Candle Powers 
of Various Sources of Light-—Optical Instruments-—Frequency of Music tl 
Notes by Syren Method--Sound Waves—Velocity of Sound—Additional 
Exercises. Part III. —Magnetism and Electricity—Force at a Point in a 
Magnetic Field—The Deflection Magnetometer—The Dip Circle or 
Inclinometer — Law of the Solenoid — Electromagnetic. Induction. — 
Electromotive Force and Resistance ofa Cell The Quadrant Electrometer— 
Resistance of Wires — Proof of Ohm's Law — Measurements of Low 
and High Resistances and Electrolytic Resistances — Experiments on 
Electrolysis - The Tangent Galvanometer — Proof of Joule’s Law — 
The Ballistic Galvanometer — Efficiency of an Electric Motor and 
Dynamo-Electric Machine— Additional Exercises. 
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by gas engines. During the last few days, when it has 
become clear that electrical engineers are looking ahead to 
the possible large increase in the use of suction-gas plant, 
the value of such a book as this must be patent to 
па Аа interested. Мг. Dowson has been in the 
forefront of the development — indeed, to him it is 
mostly due—hence he is the most capable man to 
understand and to give the true value to each 
new detail of departure. Not only does he under- 
stand himself, but is happy in the ability to tell 
others clearly and concisely the information he desires to 
impart. This book is extremely interesting and compre- 
hensive. It tells exactly what we want to know without 
verbosity or recapitulation. In his introduction Mr. 
Dowson sketches clearly the plan of the book and the 
importance of the subject. He tells us Bischof made the 
first gas producer, then a great advance was made by 
Frederick Siemens, and a still greater by his illustrious 
brother, the late Sir William Siemens. It was in 1878 
that Mr. Dowson devised his complete gas plant, since 
when improvements have been more or less continuous, till 
now “there are many gas-engines of 1,500 b.h.p. and 
2,000 b.h.p. working satisfactorily with producer gas or 
blast-furnace gas, and the number of engines working with 
producer gas 1s very considerable.” The difficulties in the 
way of introducing these plants is put that “for a long 
time the peculiarities of producer gas were not sufficiently 
considered ; the engine was designed for town gas, and its 
weaker rival had more or less to take its chance.” But 
to the book. It consists of 15 chapters, with appendixes 
and an index. The first 60 pages deal with the theory of 
producer gas; in fact, an elaboration of the chemical 
changes brought about by fuel combustion, the quantities 
of heat liberated or absorbed by such changes, the losses 
and the utilisation of the total heat for combustion. ‘The 
only point we regret is that the French method of measure- 
ments is adopted, but, perhaps, in this case such usage was 
unavoidable, because the book is evidently intended for 
world-wide reading. To resume, the theory, of course, 


includes the consideration of the mixcd blast of “air and 
steam," and, in. fact, deals with the whole subject 
thoroughly. After theory we come to the practice, 
and here, again, the author is thorough. He deals 
first with the furnace, and shows that in considering 
the use of producer gas for heating work it can best be 
dealt with in two parts, one when to be used in 
large quantities when cooling and cleaning is not required, 
the other when the usage requires cleaning. А separate 
chapter is devoted to each phase of the subject, and these 
are followed by one on engine work. These and the other 
chapters are filled with sentences giving the results of long 
experience, generally introduced by the phrase, It must 
be remembered,” or “It is important." Thus, “It should 
also be remembered that it is not so much the percentage 
of hydrogen in the gas which is important as the 
percentage of hydrogen in the charge of yas and air 
introduced into the cylinder.” Perhaps the chapters that 
will be most consulted are those on “Suction Plant,” in that 
these plants seem to have come lately into great favour. 
Such plants involve suction in place of pressure, and 
certain modifications which are all clearly explained. We 
could write an essay on each chapter, for each contains so 
much real information that one would like specifically to 
direct attention to it. The best plan, however, is to get 
the book and thoroughly study it, then the value of those 
chapters we have referred to will be better understood, 
and the chapters on “Gas from Bituminous Coal" the 
comparison of gas and steam power, fuel, losses, analysis, 
calorific values, etc., better appreciated. The book is all 
good. 


A Manual of Hydraulics. By К. BusevET, Professeur à L'Ecole 
Industrielle de Lyon. Translated by А. H. Peake, М.А. Edward 
Arnold, 41 and 43, Maddox.street, Bond.street, London, W. 
Price, 7s. 6d. net. 

The publishers are to be commended for their enterprise 
in making this work available for English readers. It 
expounds the principles underlying the use of water power, 
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Elementary Questions in Electricity and Magnetism. 
By MacNvs MacLean and E. W. Marcuantr. London: 
Biggs and Sons. Price, 15. ӨЧ. 

Contents, I. Elementary Phenomena — 
Conductors and Insulators — Attraction and  Repulion - Torsion 
Balance Electrostatic Lines of Foree - Potential © Distribution. of 
Electricity -Capacity- Electric Machines. II. Magnetism Elementary 
Phenomena --Mapnetic Lines of Force Law of Attraction —Magnetic 
Induction - - Terrestrial Magnetism - — Magnetic Potential. III. Current 
Electricity Simple Voltaic Cell. -Chemical Effects of Currents Electric 
Currents Electromotive Force —Heating Effect of Currents Magnetic 
Effects. of Currents - Galvanometers — Variation of Resistance with 
Temperature - Thermo-Electrie Effects — Measurement. of Resistance — 
Induction of Currents. Tables of. Electrical Constants, 


Questions in Elementary Electrical Engineering. 
With Numerical Solutions. Ву C. J. LEAPER. 
London: Biggs and Sons. Price, zd. 

Contents, — Units Оһ Law— Primary Cells Kesistances — Solenoids 
and Electromagnets -- Measuring Instruments - Bells and Telephones — 
Dwremos and Motors -Accumulators Glow. Lamps re Lamps ~ 
Distribation and Wiring - Solutions of Numerical (Questions. 


Armature Windiogs of the Closed-Circuit Type. 
By Ww. Cramp, A. M. I. E. E., Lecturer in Electrical 
Design at the Central Technical College, London, 
and Municipal School of Technology, Manchester. 
Illustrated. London: Biggs and Sons. Price, ts. 6d. 


Frictional Electricity 


Part J. Simple or Simplex Multiple- Circuit. Windings, Ring or 
Drum Part II. - Multiplex Multiple- Circuit Windings. Ring or 
Dram Part III. -Simple or Simples Two- Circuit Windings, Drum. 


Part IV. — Tuo- Circuit Ring Windings. Part “. Closed- Circuit 
Windings applied to Alternatives Summary of Rules Governing 
Multiple Circuit Windings, Ring or Drum, and Two-Circuit. Windings 
King or Drum. 
P.actical Notes on Electric Mains By B. L. R. LEE. 
Illustrated. London: Biggs and Sons. Price, 6d. 
Contents. — General, and the Management. of Men - Cable Laying and 


Joint ng — Cable Testing — Sub- Stations and Sub. Station Gear — House 
Service and Installations — Street Lighting. 


How to Become an Electrical Engineer. A Series 


of Letters, the outcome of a Prize Offer by the | 
Electrical Engineer for the best letter on the above | 


Price, 3d. 
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subject. London: Biggs and Sons. 


— — — — —̃ X— — — 


and discusses the application of these principles to almost 
every type of hydraulic prime mover in commercial usc, 
showing the relative merits of and the circumstances 
favourable to each type. Practical hydraulics have never 
received much attention in this country, due to the fact 
that the home demand for hydro-plant is necessarily very 
limited, while the exploitation of water powers in Greater 
Britain has hitherto been too slow to force ап effort. from 
Euglish manufacturers to specialise this brauch of engineer- 
ing seriously. No doubt they will realise when it is too 
late that others have been more wary and are ready to harvest 
the plums maturing. Immense water powers besides the 
Victoria Falls—about which so much speculation has been 
rife latterly—remain unharnessed in Greater Britain, and 
their development is only a question of time. It, there- 
fore, behoves English engineers to bestir themselves if 
they want to participate in the favours to come. Local 
demand and experience undoubtedly give Swiss and Italian 
manufacturers an advantage in competing, but so long as 
Euglishmen the world over prefer British manufactures 
this handicap is not fatal to success. That being so, there 
is all the more reason to welcome a book in which much of 
the experience obtained in Continental practice is usefully 
reflected. The following quotation from the author's 
preface fairly describes his treatment of the subject : ** The 
hook itself is not a purely descriptive work designed merely 
for popular use, nor is it an abstruse treatise suitable only for 
engineers versed in higher mathematics. It is a text-book 
of applied hydraulics, in which complete technical theories 
and all useful calculations for the erection of hydraulic 
plant are presented. In it no recourse is made to other 
operations than those of arithmetic and elementary 
geometry.” It has been his aim to make the science of 
‘he hydraulic power industry available for all engineers, 
architects, and contractors who may be called upon to 
study and carry out installations of this description, and 
he seems to have succeeded. Thus it is no exaggeration 
to say the work before us supplies an industrial need and 
comes at an opportune moment. А few words must be 
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Whittaker s Practical Handbooks. 


CENTRAL STATION ELEOTRIOITY SUPPLY. — 
By A. QA Y, M. II s“ R.K., Hor ugh Kleccricat Vngineer, Istington, and 
С Н YRAMAN, A. Inst Е E, BHoronyh Riectrical Regineer, Hanley. 
feco d Edition.  Kewritten and Revised. With 278 Jliustrattous. 


109. ва. net 


ELECTRIOAL ENGQGINEER'S 
POCKET-BOOK. Tdited hy KENELM FDGCUMBK, A. M10 B., 
MJER Second Edition Revised aud Enlarged With 160 Illus- 
trations) Post Free, 3e. 9d. 

“Ihe moie we examine the book the more we like it. The 
book le nnquestionably a valuable addition to electru-techuical litera. 
ture "— Electrical Кете. 


WHITTAKER'S 


THE ALTERNATING OURRENT OIROUIT AND 
MOTOR. An Introductory and Non.Mathemstical Book for 
Engineers and students. Hy W PERREN MAYCOCK, MI. E E. 
Second Edition. Revised and Enlarged. With 140 Jllustrattons., 
Price 49. 6d. vet 


STEAM TURBINE ENGINEERING. (by T. STEVENS, 
A M. Inst. CR. A. M 1. E. E., and II. М. HOKART, I I. E. E., Mem. 
A. I. E E. 820 Pages. Medium 8 ro. With 516 Illustrations. 210. 


et. 

“ Will be found very useful to all engineers who have to design 
Power Plants, Fecau*e of the Jarge num:er «f good illustrations of 
such plants, accompani d ty detai ed information as to machinery 
апа boilers used aud results obtained." -Engineering News, N.Y. 
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SINGLE-PHASE OOMMUTATOR MOTORS. Bv 
F. PUNGA. With 8t lilustrations, 49. 6d. net 

A highly origiral work by one who is obviously thoroughly at 

home with both the theoretical and practical queatious involved. and 

will be of great help to many workers to thts fleld."—Aleetri al Review 
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POLYPHASE  CURRENTS. А Practical Treatise tor 
Engineers. By А. STILL, A. II. Inst. C. E., M. I. K. . With 1C8 Illus- 
trations. бе, pet. 


TABLE OF PROPERTIES OF OOPPER WIRES 
FOR THE PRINCIPAL GAUGES IN USE IN DIFFERENT 
COUNTRIES (. W. d.. HR. W О, and B. ап! S Gauges) Compiled 
by Н. V. HOBARS, WIR. Mounted on rol'ers 29. 6d. net. 

The diferent gauges ате print d in deferent colours in order to 
facilitate reference. 


Catalogue of Books on Electricity, Engineering, &c., POST FREE. 


WirrrrAk£i & Co., 2, White Hart Street, Paternoster Square, 
London, E.C. 
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added here in praise of the translator's work, which leaves 
nothing to be desired. 


The Chemistry of the Materials of Engineering. Dy A. Ht Molt 
Sextos, F. I. C., F.C. S. The Technical Publishing Company, 
Limited, Deansgate, Manchester. Ss. 

The author of this book is the professor of metallurgv 
in the Glasgow and West of Scotland "Technical College, 
and the volume is designed to be of service to engineering 
students taking lectures on the materials used in engi- 
neering. It is the second edition, being considerably 
revised from that issued in 1900. The importance to an 
engineer of an accurate knowledge of the properties of the 
materials which he has to use is evident, and without 
chemistry it is almost impossible to specify and test 
sufficiently closely to ensure concordant results and accurate 
fulfilment of the required conditions. Quite apart from this, 
the after effect which chemical changes may make in materials 
used has to be considered, and to this a considerable propor- 
tion of the present volume is devoted. Toa certain extent 
any such book is bound to deal with metallurgical ques- 
tions, and the first portion of the present volume is devoted 
to the methods of producing iron and steel, showing how 
the composition of the product atfects its physical 
properties. ‘The other metals largely used in commerce 
are also deal with, but here the metallurgical side is not so 
fully dealt with as are the properties of the metal or alloy 
produced. We should like to have seen more attention paid 
to the electric conductivity of allovs and the light which 
this throws on the composition of the same. Apart from 
short references to electric welding and the electrolytic 
refining of copper, there is not much reference to electrical 
engineering problems in the book. In spite of this, 
the wide range of knowledge utilised by the electrical 
engineer makes the general information in this book of 
value to him. On 308, for instance, we notice a 
paragraph on “ Palm Oil," which the commercial engineer 
will endorse. It reads: This is a solid fat obtained from 
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the fruit of the oil palms. It often contains large quantities 
of free fatty acid, aud is, therefore, not well suited for 
lubrication.” This paragraph was evidently written with 
a foreknowledge of the Corrupt Practices Act, which is 
intended to abolish the use of this oil. ‘There is ample 
room in any future edition of this book for a chapter on 
the physical properties of tho insulating materials used in 
electrical enginecring. 


Lichtstrahlung und Beleuchtung, being Part 8 of Eloktrotechnik 
in Einzel-Darstellungen. Ву Pave Hocxen. Friedr. Vieweg 
und Sohn, Braunschweig. Price, in paper covers, 3s. 

This little book, as we learn from the preface, is intended 
to help the electrical engineer in designing and carrying out 
lighting installations, especially in regard to the choice, 
arrangement, and candle-power of the are lamps employed. 
The first portion deals with radiation from surfaces and 
bodies. It is shown by examples how the radiation, 
current, and mean intensity of the light can be determined 
from the configuration of the surface and luminosity of the 
lighting medium. In later chapters rules are deduced for 
the disposition of the lamps and the estimation of the mean 
illumination. Tables arc included for use in conjunction 
with these rules where common cases are concerned, it being 
demonstrated with what ease uscful results may be obtained. 
Simple rules and tables are also given for strcet and railway 
illumination, which enable the ready solution of such 
problems. ‘There is, of course, no guarantee of mathe- 
matical exactitude. Nor would it be reasonable to expect 
it, since the projected lighting effect is influenced by many 
and diverse circumstances, such as the quality of carbons, 
careful trimming and maintenance of the lamps, trans- 
pareney of the globes, colour of ceilings and walls, etc. 
But provided due allowances be made for all the local 
factors bearing on the result, it is possible, with the aid of 
the rules given, to approximate very closely the desired 
effect. Numerous diagrams appear in the text, and we 
could not say better for the book as a whole than that it 
fully attains the standard set by earlier volumes of the 
serios. It is to be regretted the work is available only to 
masters of the German language. 


Projektierung Elektrischer Licht- und Kraftubertragungs- 
anlagen. By PETE: STIERSTORFER. A. Stein's Verlagsbuchhand- 
lung, Potsdam. 

This is a book from which an English engincer having 
some knowledge of the German language might possibly 
glean some useful ideas, but in this country, where practice 
differs widely from that observed on the Continent, it 
would be practically useless as a guide to the design of 


electric light and power transmission schemes. Its 
value here would be rather as a means of com- 
The 


parison between sri уне and German practices. 
most generally useful section of the book is, perhaps, 
that dealing with calculations for electric cables. 
distributing networks, house wiring installations, etc. 
Some capital diagrams belonging to this section are 
included at the end of the work, where will also be 
found, for reference purposes, the safety rules adopted by 
the Verband Deutscher Elektrotechniker. Оп the whole, 
the book does not reach the high standard usually attained 
by German technical works. The first portion especially, 
which deals with electrical accessory apparatus, has much 
of the catalogue nature about it. On the other hand, the 
descriptions of actual installations which follow are highly 
instructive, and should be particularly uscful to those 
having to design hydro-electric plants. 


——j— u ———————— — 


Practical Plumbers’ Work. Edited by Рали, N. HASsLEUCK. 
Cassell and Co., Limited, London, Е.С. 

The connection of plumbing with electrical engineering 
is rather slender. A mains man is sometimes called upon 
to make a wiped joint where а lead-covered cable is con- 
cerned, but beyond the skill required to do this his know- 
ledge of plumbers’ work proper need not be extensive. 
Moreover, the little plumbing thus connected with elec- 
trical engineering is not of the ordinary class, and since we 
can find no special reference to it in the book before us, 
there is really nothing to review in this case, 


Harper & Brothers’ Standard 
Works on Electrical Engineering. 


LABORATORY WORK in Electrical Engineering. Preliminary 


Grade By JOHN ROBRRTS junr., of the Blackburn Technical Schoul. 
l'emy EV Profas-ly Illustrated Бө. net; Se. 4d. post free. 

t The book is excellent and will be found of great assistance to studen*s, and 
at the same time wil! I'ghten the work of teacher or demonstrator, who wil 
fl. d the numerous Sp -iments capable of adaptation to their local circum. 
stances "— Electrical Engincer. 


CONTINUOUS - CURRENT ARMATURES : m 


Windings and Construction. By С. KINZ ART NNGR. A. M. I. E. R 
Demy 8 vo. Profu · ely Iilu - trated. 38. 6d. net: Зе. Od. pont free. 
"Clear;y written and well-illustrated book which should appeal both to 
studen:s and practical armature winders."— Electricity. 


ALTERNATING-CURRENT WINDINGS : mec Theory 


and Construction Ву C. KINZBRUNNER, A. M. I. R. . Demy 8vo. 
Profus:ly Illustrated. Зе. 6d. net; Зв. 9d. post free. 


** A really valuable feature of the book are the diagrams and pbotographs, by 
a comparison of which the author has succeeded in explaining the various 
modes of winding large alternators more clearly than words can possibly do."— 
Electrical Times. 


ALTERNAT!NG CURRENT S = Their Theory, Generation, and 
Transformation. Ру ALF&FD HAY. D. c., M. L E. 1 Demy dv 
178 Illustrations. 307 pazes. 6s. net; 68. 5d. po- t free. 

«Tne best boot ever written or published on the subject which it treat. 

Electrical Еп i neer. 


PRACTICAL ELECTRIC WIRING tor tignting instanatione 


By CHARLES C. METCALFE, A. M. I. K. E., Electrica] Fnginees to the Educ-- 
tion Committee, Manchester. Demy 8%. With over 130 Iliustrat ions from 
Original Drawings and Photegrapbs 68. net; бе. 4d. post free. 
t The book is one that should be іа the establishment of every contractor, if 
not in the possession of every wireman.” — Electrical Times. 


ELECTRICAL ENG'NEERING. >; x козехвкно. Trans 


lated hy W. W. Н. GER. A. M. I. F. F., aud C. KINZBRUNKER. Demy 8vo 
Profusely Illu trated. бе, 
“© We have not seen anv elementary hook on electrical eneineering which is at 
once so popular and so practical as this work ” Engineering. 


THE DISEASES OF ELECTRIC MACHINERY : 


their Ssymptoms. Causes. and Remedy. Dy C. KINZBRUNNER, A. V. I. E. E. 
Limp €] th. 18. 6d. net; te. 8d. post frec 
% A book which might be placed with great advantage in the bands of an 
intelligent mechs nie or a student just entering the te-ting shop." — Blretrinan, 


TESTING OF CONTINUOUS-CURRENT MACHINES 


in Laboratories and Test Rooms. By C. KINZURUNNER, A. JI. I. B. E. 
Demy 8vo. Profusely Illustrated. 66. ret; 60. 6d. post free. 

* A valuable work which students should find u'efal at all times. We know 
of no other oublication covering the same ground in the same comprebens!ve 
mann-r. Elect:ical and mechanical engineers and inspectors of electrical piant 
will find i structive data ая to continuous-current plant which may enable 
them to surmount many a difficulty.” — Electrical Magazine. 


ELECTRIC TRACTION. a, коверт н вмттн, Амос. u LCR. 


M. I. Me h. K., M. I. KE. E., M. I. and dt. I. Whit. Schol. Demy 8ro. 465 pages 
347 Illustrations. бө. net; 98 Od. post free. 
* This book тау he ssid to possess a unique merit in being a handy compila- 
tion of facts der: ved from practical examples. One of tbe best attempts made 
to cover the fleld."— Times Engineering Supplement. 


STARTERS AND REGULATORS tor ziectrio motors ans 


Generators. Theory. Coratenction, an^ Connection. By RUDOLF ERAV Sr. 
Tran*la'ed bv C. KINZBRUNNRR and N. WEST. Demy 8vo. Profu el) 
Illustrated. 48. 6d. net; 4s. 10d. pst tree. 
It will ba found us ful to everyone engaged in the electric power business, 
and no designer can afford to overlook it.“ Electric Contractor. 


GONSYRUCTIONS OF ELECTRIC MACHINES ль 


АРРАКАТОВ. Part ].—Switchhoard Apparatus. By C. KINZBRUNNER, 
A M. IL R. Е  13in. by 8ji0. 28. Od. net: 28. Od. post free. 


„The drawings are теге neat, and doubtless to atudenta and drauchtemen 
the plates will be very useful for reference." — Electrical Review. 


GERMAN SCIENTIFIC AND TECHN^LOCICAL 


REA ER. Во ks I. and II. 2s. each net; 28. 3d. post free Ry E 
CLASSKN, RA. of the University, Up«als, with the assistance of 
J LUsTGARTEN, M. Se., of the Municipal School of Techno ogy, Manche ster. 
This w ik will enable students to resdily become familiar with German 
scientific terms and German technol gica) literature by means ef brief articles 
im Ger an en Engine: ring, Chemistry, Physics, &c. and an adequate voustulary 
The subj et ig of te utmost i eportance t» tue present-day student, to bom 
such knowledge is now almost iudispeusab'e. 


HARPER & BROTHERS, 45. Albemarle 8t., LONDON, W. 
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PRACTICAL NOTES FROM BOOKS. 


About Wires and Wiring. 


Faulty circuits are not always easily discovered, for there 
is often no sensible evidence of defects until they are 
looked for with great painstaking, or until they suddenly 
become worse and give sensational notice of fault. It is 
consequently of great importance that the work be done 
thoroughly at the start. It is not a ditficult matter to 
confine electricity to its proper conductor, but to do so it 
is absolutely necessary that every care he taken with the 
insulation. With all metals, such good conductors, and 
with brickwork, plaster, and damp wood, conductors in 
some degree, there is great liability that the current will go 
авігау.—Ковв (p. 5). 


It will, perhaps, help to form ап idea of a few of the 
electrical quantities if. their magnitudes in some common 
instances are mentioned. 


The E.M.F. of a voltaic cell, such as is used in batteries 
for telegraph and telephone work or for ringing electric bells, 
is from one to two volts. 

The pressure at the terminals of an incandescent lamp is 
usually either 110 or 220 volts. 


The pressure used in electrie railway work is nearly 
always 500 volts. 


The current through an incandescent lamp when made 
for a pressure of 110 volts is about half ampere. 


The current through an are lamp when it is of 2,000 
nominal candle-power is about 10 amperes. 

The resistance of a copper wire ‘Olin. (,3,) in diameter 
and 10ft. long is almost exactly one ohm. 

The resistance of a German-silver wire ‘Olin. (415) in 
diameter and 1,000ft. long is about 1,500 ohms. 

A copper wire Sin. (1) in diameter and a mile long has 
a resistance of 2 (1) ohm. The same wire 10 miles long 
would have a resistance of two ohms, the resistance being 
proportional to the length. If the same wire were one- 
half the diameter it would have four times the resistance, 
the resistance heing inversely proportional to the square of 
the diameter.—Rorn (pp. 11-12). 


The first cost of a plant and the cost of maintenance 
may in several ways be affected by the proportions of the 
wires and the method of laying out the system. The 
wires may be so small that a large part of the energy 
delivered by the dynamo is wasted in worse than useless 
heat, as has been shown, but the conductors may be of 
sufficient size to prevent excessive loss and to keep the 
pressure constant at the lamps, and yet be arranged so 
that à much larger amount of copper is used than is 
necessary. Since tho length of the wire, as well as the 
sectional area, makes a difference in the resistance, there is 
need of judgment in placing the main wires, in choosing 
“centres of distribution," and in dividing the circuit into 
the different branches. In a large building there is oppor- 
tunity fora good type of engineering skill, and to have 
this work done by anyone except those who have studied 
this branch of engincering, and who are familiar with the 
requirements, is sure to result in loss. 


There should always be equality of pressure at thc 
lamps for another reason that is not commonly considered. 
All lamps are not made of the same efficiency.“ That is, 
for a light of 16 c.p. some will require more cnergy than 
others— more coal will be burned under the boilers. ‘The 
most efficient lamps require practically a constant pressure 
of the amount for which they are designed. If the pressure 
rises more than a very little above this, the lamps have a 
* short life," and it is only on the plants where the regula- 
tion at the dynamo is of the best, and where the wiring is 
calculated for a very small loss, that thev can be used. Tf 
the wires are so small that turning off à number of the 
lamps causes the pressure at those remaining to increase by 
several volts, the more efficient lamps cannot be used on 
account of the expense of renewals, and it is necessary to 
use those that will not be too much affected by the varia- 
tion. Such lamps can be had aud are widely used, because 
there has been much poor engineering, and the breakage 


must be kept small. Their use is, however, made necessary 
only by the variation of the pressure, and they are a con- 
stant expense because of the greater cost to operate them.— 
Ковн (pp. 25, 26, and 27). 


REVIEWS. 


Electricity Meters: Their Construction and Management. 
By C. H. W. Geruarni, A. I. E. E. The ©“ Electrician” Printing 
15 Publishing Company, 1, 2, and 3, Salisbury-court, London, 

The author of this book is the chief of the testiug 
department of the Metropolitan Electric Supply Company, 
and hence he is particularly able to deal with the subject 
from the practical point of view. "The manual is intended 
for central-station engineers, and will be found of great 
value to all those who have to deal with the distribution 
of electricity. А conscientious attempt is made to describe 
all the tvpes of electricity meters which have survived 

о trial, and no space is wasted оп the numbers of 

interesting forms which have not proved able to hold their 

own in the keen competition which now exists. In the 
earlier days of electric lighting in this country a fixed 
charge per lamp installed was often made in order to 
save the expense of installing a meter, but this was found to 
check the growth of the undertakings. This system of 
charging only survives in those countries where water 
power is abundant, which tends to make the cost of supply 
more independent of the load factor than when steam or 
gas plants are used in the central station. In the introduc- 
tion Mr. Gerhardi points out that the work imposed on an 
electricity meter is, perhaps, the hardest that is put upon 
any electrical machine. It is erected, probably, in a 
cellar, and kept there for four or five years, or longer, 
without receiving any attention except an examination of 
the index once a quarter by the meter reader. It is, 
further, expected to be accurate on all speeds from zero to 
the speed corresponding to its full load, and should it 
become inaccurate to an extent of 5 or 6 per cent. it is 
liable to be looked upon as a terrible offender (particularly 
by the consumer if the inaccuracy be against him). The con- 
ditions are much more severe than those under which a clock 
works, as that is always going atconstant speed and has ample 
driving power behind it. With an electricity meter, on 
the other hand, the speed varies as the load, and the 
accuracy at light loads has to be obtained in spite of small 
driving power and appreciable frictional resistances. The 
consideration of those mcters which have survived trials 
under commercial conditions is divided by the author under 
three headings i. ., alternating-current meters, continuous- 
current meters, and those meters suitable for use on both 
alternating and continuous current circuits. In the three 
chapters dealing with each of these divisions respectively 
good illustrated descriptions are given of а large number 
of types now on the market. The descriptions of the 
mechanism are clear, and the expert opinions given will 
be valuable to those engineers who are considering 
the adoption of any one of the types in question. 

For example, in the early part of the book, and 

again in Chapter VIIL, dealing with the choice of the 

type of meter, the importance of a high torque so as to 
reduce the effect of friction is explained. This was the 
point on which the historical case of Chamberlain and 

Hookham versus Johnson and Phillips was decided in favour 

of the former. It was then claimed that Mr. Hookham 

was the first to realise the importance of making the 
driving power as large as possible, so that the mechanical 
frietion might not introduce errors. The author, when 
describing the various meters, gives the torque of each at 
full load in gramme-centimetres, and the weight of the 
moving parts. In the case of alternate-current meters 
information is also given as to the effect which variations 
in the power factor have on the accuracy of the records. 

Again, we note that in a number of cases records of 

the starting current required, and also of the watts lost 

in the shunt circuits of the wattmeters, are added. 

The descriptions of these meters are such as appeal 

to those who have to work with them rather than to 

the scientist or the designer who is concerned with 
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TECHNICAL BOOKS 


ISSUED BY 


BICCS & SONS, 139-140, Salisbury Court, Fleet St., London, Е.С. 


Exercises in Electrical Engineering. By MacNus 
MacLEAN, D.Sc., F. R. S. E., M. I. E. E., Professor of 
Electrical Engineering in Glasgow and West of 
Scotland Technical College. London: Biggs and 
Sons. Second Impression. Price, is. Od. 


Chapter I. — Generating — Working of Plant — Continuous-Current 
Machines— Alternators— Prime Movers— Primary Batteries. Chapter II. — 
Distributing — General Wiring— Mains and Traction. Chapter III. — 
Transforming—Static Transformers— Rotary Converters. Chapter IV.— 
Controlling—Starting Gear—Switches—Fuses. Chapter V.—Measuring— 
General — Resistances — Meters — Voltmeters — Current. Instruments, 
Chapter VI.—Utilising and Storing—Motors—Arc and Incandescent 
Lamps — Secondary Batteries. Chapter VII. — Miscellaneous— Useful 
Data. Tables of Constants. 


Atheric or Wireless Telegrapby. Ву ROBERT 
Gorpon BLAINE, M.E., Assoc. M. Inst. C. E., Lecturer 
at the City and Guilds of London Technical College, 
Finsbury. London: Biggs and Sons. Price, 28. 6d. 


Introduction — Chapter I. Fundamental Facts and Notions — The 
Ether — What is Electricity?) — The Electronic Answer. Chapter II. — 
Telegraphy— Methods of Signalling, Chapter III. — Earth Conduction 
Systems — Induction Systems — Hertz-Wave Systems. Chapter IV. — 
Different Forms of Oscillators and Resonators — The Modern Receiver 
Coherer Detectors or Receivers: I. Non-Restorative Forms; II. Self. 
Restoring Coherers — Electrolytic or Chemical Detectors — Optical 
Detectors— Classification of Detectors. Chapter V. —Syntony— Harmonic 


Telegraphy. Chapter Vl. — Marconis Work. Chapter VII. — The 
Lodge-Muirhead System. Chapter VIII. — Wireless Telegraphy in 
France. Chapter IX. — German System — Spanish Experiments. 


Chapter X. American System. Chapter XI.—Inventions and Experi- 
ments of M. Guarini. Chapter XII. —Signalling to and from Moving 
Railway Trains. Chapter NIII.—The Effect of Obstacles, Weather, 
Light, etc.- Conclusion. 


the working out of new types. 
a great deal of valuable information in the book before us. 

ter dealing with the three main types of meters referred 
to above, the next chapters take up respectively prepayment 
meters, double-tariff meters, and maximum-demand indi- 
cators, and tramear meters. 'The demand for accurate 
meters for use on tramcars is on the increase, due to the 
excellent check which they give on the drivers. A careful 
driver not only takes much less electricity than an 
indifferent one, but he also saves his motors and con- 
troller. The constant and violent vibration to which 
meters on tramcars are subjected and the violent fluctua- 
tions of the load necessitate special construction. The 
four types described clearly show how these modifications 
have been successfully made. With motor meters the 
course adopted is to decrease the weight of the moving 
system, and to increase the driving torque. In the clock 
type of meter the pendulums are replaced by balance 
wheels, which are affected by current coils in the usual 
way. The last half of the book takes up the general 
question of the choice of a type of meter and of the 
equipment and organisation of the meter department of 
an electrical undertaking. As is only to be expected 
from an engineer keen on his work, Mr. Gerhardi lays 
stress on the importance of this side of such undertakings. 
It is the meter department which is responsible for the 
aecuracy of the accounts sent out, and the satisfaction of 
consumers is also dependent on the consistent working of 
the meters. Nothing produces more dissatisfaction than 
an uncertainty amongst consumers as to the reliability of 
the meters, aud this can only be guaranteed by a well. 
controlled meter department. The engineers in charge of 
such work will find in the present book useful hints as to 
the best methods of testing, fixing, connecting up, and 
maintaining meters of the various different systems of 
supply. The advice as to what not to do is even more 
valuable than that of a positive nature. At the end of the 
book a number of forms are given for the book-keeping 
side of the department. "These form a convenient means 
of recording the history not only of each meter, but also 


He would, however, find | of the testing department as a whole. 


Bv 
Biggs 


Experimental Science. 
Illustrated. London : 


A First Book of 
CLEMENT J. LEAPER. 
and Sons. Price, Is. 

Part I. — Mensuration — Mechanics’ Heats — Matter — Physics 
Chemistry— Measurement of a Length—Relation between Centimctre 
and Inch Measure— Decimal Prefix to Units-—The Circle--Areas of a 
Square, Rectangle, Triangle, Parallelogram, Right-Anyled Triangle - 
Area of a Circle—Curved Surface of a Cylinder—Surface of a Sphere ~ 
Volume of a Cube — Parallelopiped — Cylinder — Prism— Pyramid — 
Sphere—Liquid— Relation between Metric and Imperial Fluid Measurc- 
Mass -How Masses are Measured—Comparison of Metric and Imperial 
Units of Mass — Density — Temperature Thermometer — Connection 
between Metric and Imperial Units of Volume and Mass — Relative 
Density—Scalar Quantities-- Vector Quantities—Force—Lever Balance - 
Barometer — Work — Machines — Energy — Heat -Power -Questions for 
Self- Examination. 


Exercises in Physics. By CLEMENT J. LEAPER. 
Illustrated. London: Biggs and Sons. Price, 
2s. 6d. 


Part I.—Mensuration and Mechanics—Comparisons of British and 
Metric Units of Length—Ratio of the Circumference of a Circle to its 
Diameter Comparison of Masses and British and Metric Units of Mass— 
Areas of Circles—Parallelograms—Comparison of British and Metoc 
Units of Volume—Ratio between a given Volume of Water and its Mass- 
Volume of a Cylinder—Sphere— Velocity — Force and its Effect on 
Matter Laws of Moving Bodies—Centre of | Gravity — Fundamental 
Notions of a Machine—The Single Pulley—The Pulley Block —Density — 
Principle of Archimedes—Beaume’s [Tydrometer—Elasticity — Discussion 
of Results Additional Exercises. Part II. — Heat — Light and Sound — 
Verification of the Position of the Upper and Lower Fixed Points on a 
Mercurial Thermometer—Coefficient of Linear Expansion of Brass and 
Apparent Cubical Expansion of Kerosene—Water—Air—Specitic Heat of 
Alcohol by Method of Cooling ; of Lead by Method of Mixtures— Latent 
Heat of Fusion of Ice Experiments on Vapour Pressure—Determination 
of Dew Point— Barometer Corrections for ‘Femperature—Candle Powers 
of Various Sources of Light-—Optical Instruments Frequency of Musical 
Notes by Syren Method—Sound Waves—Velocity of Sound — Additional 
Exercises. Part ПІ. —Magnetism and Electricity —Force at a Point in a 
Magnetic Field The Deflection Magnetometer—The Dip Circle or 
Inclinometer — Law of the Solenoid — Electromagnetic Induction. — 
Electromotive Force and Resistance of a Cell The Quadrant Electromcter — 
Resistance of Wires — Proof of Ohm's Law — Measurements of Low 
and High Resistances and Electrolytic Resistances — Experiments on 
Electrolysis - The Tangent Galvanometer — Proof of Joules Law — 
The Ballistic Galvanometer — Efficiency of an Electric Motor and 
Dynamo- Electric Machine Additional Exercises. 


The book provides a 
useful résumé of the development of electricity meters 
up to date. 


— Üqiv. 


Elementary Experimental Magnetism and Electricity : A 
Combined Lecture and Laboratory Course. By WILLIAM 
ALLANACH, B.Se.(Lond,) Longmans, Green, and Co. Price, 
os. 6d. 

The primary object of this book is to provide a “ first 
course " and a suitable preparation for certain examinations. 
It is essentially а school book, and a good one at that. 
The value of all such books depends upon a variety of 
factors, such as simplicity and clearness of the explanatory 
matter, the gradation of explanation—that is, the suitable 
adding of simple point to simple point till the complex case 
is fully explained— and the due choice of experiments to 
illustrate the points of teaching. There is not much scope 
fororiginality in an elementary text-book as regards matter— 
it is the method adapted to duly apportion these various 
factors to а particular purpose that makes or mars such a 
book. Mr. Allanach has been fairly happy in his arrange- 
ment of the subject; his explanations are clear, his examples 
numerous and to the point, and altogether the book seems 
well suited for the purpose intended. 


Single-Phase Commutator Motors. Whittaker 


and Co., London. 4s. 6d. net. 


Mr. Punga’s little book has been admirably translated 
from the original German by Mr. R. F. Looser, A M.LE.E, 
and there has been added a second appendix containing a 
discussion on some interesting oscillograph tests relating 
to the commutation of single-phase motors. The oscillo- 
grams in question were placed at the author's disposal hy 
Mr. F. Creedy, and have been hitherto unpublished. As 
the author points out in his preface, a treatise on single- 
phase motors is largely a treatise on the sparking problem, 
for a thorough knowledge of the phenomenon of commuta: 
tion is of even more importance in connection with single- 
phase than with continuous-current motors. Mr. Punga’s 


Бу F. PUNGA. 
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Elementary Questions in Electricity and Magnetism. 
By Macnus MACLEAN and E. W. Макснахт. London: 
Biggs and Sons. Price, 1s. Gd. 

Contents. I. Frictional Electricity — Elementary Phenomena — 
Conductors and Insulators — Attraction and Repulsion Torsion 
Balance - Electrostatic Lines of Force - - Potential — Distribution. of 
Electricity - Capacity— Electric Machines. II. Magnetism - Elementary 
Phenomena Magnetic Lines of Force—Law of Attraction - Magnetic 
Induction - Terrestrial Magnetism -- Magnetic Potential. III. Current 
Electricity -Simple Voltaic Cell -Chemical Effects of Currents Electric 
Currents Electromotive Force - Ileating Effect of Currents Magnetic 
Effects of Currents — Galvanometers — Variation. of Resistance. with 
Temperature -Thermo-Electric Effects — Measurement of Resistance — 
Induction of Currents. Tables of Electrical Constants. 


Questions in Elementary Electrical Engineering. 
With Numerical Solutions. Ву C. J. LEAPER. 
London: Biggs and Sons. Price, 3d. 

Contents. — Units -Ohm's Law —Primary Cells- -Resistances —Solenvids 
anl Electromagnets — Measuring Instruments — Bells and Telephones — 


Drnamos and Motors—Accunulators — Glow Lamps - Arc Lamps— 
! X4tribution and Wiring —Solutions of Numerical Questions. 


Armature Windings of the Closed-Circuit Type. 
By WM. Cramp, A. M. I. E. E., Lecturer in Electrical 
Design at the Central Technical College, London, 
and Municipal School of Technology, Manchester. 
Illustrated. London: Biggs and Sons. Price, 1s. 6d. 

Part I. — Simple or Simplex Nultiple-Circuit Windings, Ring or 

Drum. Part II. — Multiplex Multiple-Circuit Windings, Ring or 

Dram. Part III. — Simple or Simplex Two - Circuit Windings, Drum. 

Part IV. — Two- Circuit Ring Windings. Part V. — Closed - Circuit 

Windings applied to Alternatives. Summary of Rules Governing 

Ilultiple-Circuit Windings, Ring or Drum, and Two- Circuit Windings 

Ring or Drum. 

P actical Notes on Electric Mains By B. L. R. LEE. 
Illustrated. London: Biggs and Sons. Price, 6d. 


Contents. —General, and the Management of Men— Cable Laying and 
Jo:nong — Cable Testing — Sub-Stations and Sub-Station Gear — House 
service and Installations —Street Lighting. 


How to Become an Electrical Engineer. А Series 
of Letters, the outcome of a Prize Offer by the 
Electrical Engineer for the best letter on the above 
subject. London: Biggs and Sons. Price, 3d. 
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method of treating this subject, as set forth in the pages 
of his book, was first outlined by him in the Zeitschrift fur 
Elektrotechnik in 1902. In the opening chapters the origin 
and nature of sparking are gone into in detail, and the 
manner of calculating the reactance voltage is explained. 
Moreover, the means of preventing and minimising spark- 
ing are discussed at length, particular attention being 
paid to the method of reducing sparking by inserting 
resistances in the commutator leads. The author 
claims that tho reaction of the commutating coils 
upon the field flux has not received the attention that 
it deserves, and sets forth in Chapter VI. a convenient 
method of computing this. The succeeding chapters are 
devoted to the general theory of the different types of 
single-phase commutator motors, and, following upon the 
author's conclusions, a series motor, repulsion motor, and 
compensated repulsion motor are respectively calculated 
through in Chapter XV.—the calculations being based on 
equal manufacturing costs in each case. Mr. Punga’s 
remarks upon the design of commutator motors are very 
interesting, and should be carefully studied by all who are 
interested in single-phase working. He advocates the 
employment of very low frequencies for series motors 
despite difficulties in connection with lighting, and the 
increased cost of transformers, and rightly points out that 
the relatively high frequency of 25 cycles, proposed in con- 
nection with single-phase traction, is due to the fact that 
this value suits repulsion motors best, and, consequently, 
the advocates of other types of single-phase motors feel 
bound, for commercial reasons, to compete on the same 
basis. The author does not agree with Mr. Steinmetz’s 
contention that the repulsion motor has an advantage over 
the series motor, inasmuch as the current in the former’s 


short-circuited path has the lead of the primary current.. 


It is true that the power factor is improved by this 
phenomenon, but, on the other hand, a lower torque 
and worse commutation are obtained with the same 
losses. Neither will he admit Mr. Lamme's suggestion 
that the repulsion motor must be inferior because it has 
the additional leakage of a transformer. For the same 


Buying an Electrical Library== 
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There are two ways of buying an Electrical. Library. 
The expensive way. and the cheap way. 

Оп the one hand, you may purchase separate 
hooks dealing with the different branches of the 
subject. It is estimated that to form such а library, 
even. moderately complete, it would be necessary to 
acquire at least 25 text books costing, at a moderate 
computation, £10: 10. And the result? A miscel- 
lancous collection of odd, inconvenient, expensive 
hooks occupying an immense amount. of shelf space, 
aud to consult which isa vexatious, tite-wasting task. 

THAT'S THE EXPENSIVE WAY. 


On the other hand, you can obtain 


Modern Electric Practice 


A complete Encyclopedia of Electrical Science dealing 
quite as thoroughly, quite as authentically, far more 
conveniently, with the whole science, 

Its editor, Prof. Magnus Maclean, M.A., D. Sc. (for 
many years closely associated with Lord Kelvin at 
Glasgow University), Professor of Electrical Engineer- 
ing, has had the assistance of no less than 34 other 
experts in distinct branches of the science, making 
every Section of it practical to the last 
degree. The unique illustrations aid and supple- 
ment the clear, untechnically phrased text. 

Finally, by filling up the attached Order Form you 
can obtain the work for no greater outlay each month 
than would be necessary if you bought only one of 
tlie unnecessary 25. 


"MAT'S THE CHEAP WAY. 


EACH SUBSCRIBER i8 PRE'ENTED WITH COLOURED CARDB3ABD 
MODEL MOTOS SHOWING WORKINGS. 


fend for Illustrated Prospectus. Mention Flect · jcal Nu, ineer. 


GRESHAM PUBLISHING COMPANY, 
34-5, Southampton Street, Strand, W.C. 


Please send те, carriag: paid, " Modern Ele-trie Practice” Г enclose 
68.. and agree to remit a ike sum each m nth until the net pic: (540. ) 


is paid. 
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leakage which occurs in repulsion motors also occurs in 


series motors, the short-circuited compensating coil being 
nothing else but a transformer winding. Апа it is well 
known that the leakage of a transformer which is short- 
cireuited is equal to or even higher than а transformer at 
full load, assuming the currents to be the same in both 
cases. One of the chief advantages of the repulsion motor 
is that the designer may adopt any armature voltage that 
he may think fit. This freedom is very useful in connec- 
tion with small motors on a 500-volt supply. The sparking 
voltage may be made so low that repulsion motors can be 
designed for 50 or even 100 cycles. Clearly the series 
motor cannot compete under such conditions. In con- 
clusion, we would heartily commend this little book to all 
who are interested in the development of single-phase 


motors. 


Modern Steam Road Wagons. Ну WILLIAM Norris, A. M. I. C. E., 
M.I.Mech.E. Illustrated. Longmans, Green, and Co. 

This is a transition age. No one knows exactly what 
the future form of motor vehicle will he, but most of us 
incline to the opinion that it will be some form which is 
not restricted to guide rails. If this should be so, the 
common road surfaces of the future will be as superior to 
those that now prevail as the present ones are to the 
tracks which carried the old broad-wheeled wagons. Traffic 
is, broadly, of two kinds passenger and goods. This 
book deals with the vehicles adapted for goods carriage. 
Traffic, again, may be divided into two kinds—that between 
centre and centre, that distributed around each centre. 1618 
this distributed traffic which demands more flexibility than is 
given by fixed rails, hence the want of mechanically-driven 
wagons as against horsedrawn wagons. Mr. Norris in 
this little book clearly presents the problem, aud then 
describes how various manufacturers have attempted to 
solve it. In designing a road wagon many things have to 
be considered, such as legislative requirements, economy 
in construction and maintenance, the conditions imposed 
by road surfaces, the due proportion in details, etc. ese 
are duly considered, and the special designs of various 
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makers in boilers, wheels, brakes, steering, ete., as well 
as complete vehicles, are described and illustrated. Altogether 
we get a good idea of present-day practice, and a full 
account of the three series of trials that have been carried 
out at Liverpool. 


The Slide Rule: A Practical Manual Ry CuanLEkEs N. PICK- 
WORTH. Tenth Edition. Emmott and Co. Price, 2s. 


A book that has reached a tenth edition has proved its 
worth. We are onlv goinz to say that the revisions and 
additions now made increase its value. So far that con- 
cerns the book. Now fora suggestion. Every schoolboy 
is supposed to be taught arithmetic, and tó master that 
rule—the rule of three. Yet we are so unpractical a nation 
that we doubt if there is a single school in the Empire 
where the dry-as-dust teaching is assisted by practical 
application and where the boys are initiated into the use 
of the slide rule. By familiarising a boy with the 
use of the slide rule in school for simple arith- 
metical operations as soon as he has mastered the 
simple rules of arithmetic, he tends to become expert in the 
use of an instrument which will facilitate his calculations in 
after life. This book may not be- specially adapted for 
school use, but the teacher would have no difficulty in 
using it, nor would the author have any difficulty in pre- 
paring a school slide-rule primer, if only the school boards 
would provide the few necessary slide rules. The money 
for these would be better spent than half the money now 
spent in education. But whenever did a committee on 
education do anything practical and useful, unless it was at 
the same time political and sentimental ? 


Universal Dictionary of Mechanical Drawing. By Crone H. 
FoLLows, Associate Professor of Machine Design and Mechanical 
Drawing, Carnegie Technical Schools, Pittsburg. — Archibald 
Constable and Co., Limited. Price, 4s. net. 


This book deals solely with the importance of uniformity 
in all kinds of mechanical drawing, included amongst its 
contents being the following: letters and lettering, 
figures and dimensions, projection and projected views, 
sectioning and sectional views, dimensioning, checking, 
and many other suggestions calculated to help draughts- 
men to recognise at once the distinctions in drawings 
made by other men. Those who have had anything to do 
with mechanical drawing will know that draughtsmen are 
often called upon to face the problem of illustrating parts 
of a drawing for which there is no set code, and so have to 
rely upon their own insight in order to make their work 
understood. There is no doubt whatever that a system 
such as described in this book has long been wanted, and 
it is to be hoped it will be universally adopted. 
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Marine Engineers: Their Qualifications and Duties. Second 
Edition. By E. G. СохзгАХТІХЕ. The Technical Publishing 
Company, Limited, 287, Deansgate, Manchester, and 359, Strand, 
London, W.C. Price, 5s. net. 

This is a book which, despite its merits, scarcely calls for 
more than passing reference here. One of the objects 
which the author had in view, as he explains in his preface, 
was to furnish information to parents and guardians wish- 
ing to place their sous in the way of becoming marine 
engineers. But besides that, the book teems with instruc- 
tion of primary use to tho young aspirants themsclves. 
The chapters on breakdowns is especially noteworthy, as 
likewise that on the development of the marine boiler. The 
same may be said of the chapters devoted to the history 
of the marine engine as far as they go, which is not, 
however, quite far enough, particulars of the steam-turbine 
being omitted, although the author recognises its possi- 
bilities. A list of questions, from Board of Trade examina- 
tion papers, given at the end of the book serve as a guide 
to what is nowadays expected of à marine engineer. Some 
knowledge of electrical engineering is one requisite, but 
the author quite rightly leaves this to be acquired from a 
special source, as also much of the text-book information 
which a student must possess in order to qualify. Азап 
indieation of the course best calculated to secure the 
acquisition of the knowledge essential to the making of a 
marine engineer the book serves a useful purpose. 
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IX. 


PRACTICAL NOTES FROM BOOKS. 


Methods of Wiring. 


Since electricity first came into general use there has 
been а constant improvement in the methods of wiring. 
Partly from an imperfect realisation of the needs, and 
partly from the desire for cheap construction, all the early 
wiring was little more than a stringing of paths for the 
electricity to follow. It was soon found, however, that 
unless special precautions were taken to confine the current 
to these paths, there was danger of fire, and the service 
was poor and uncertain. 

The first wiring was generally done with a wire 
inadequately covered, and the conductors were fastened 
directly against any convenient support by means of 
wooden cleats or iron staples. While everything was 
perfectly dry, and as long as the current was not greater 
than the wire could carry without excessive heating, little 
trouble would be found. But, of course, it was not possible 
to be sure of this dryness. Natural dampness in the 
atmosphere, leaky roofs, the accidental spilling of water, 
might at any time so affect the insulation that there would 
be, perhaps, a diminution in the available energy, and, 
probably, an arcing and heating that introduced a serious 
fire hazard. 

There are two ways in which high temperatures are 
caused by electric currents. One is the heating that 
takes place in any conductor when a current passes through 
it. A large current passing through a small conductor 
sometimes even causes fusion. But, ordinarily, much the 
higher temperature is produced by the formation of an 
electric are, which is familiar from its practical use in the 
arc lamp. This are is formed when a current passes from 
a conductor, through gases, to а conductor again. At 
ordinary potentials the current can “jump across only a 
very short space, and these arcs have to be formed by the 
gradual separation of the conductors. Suppose that two 
wires when brought together complete an electric circuit ; 
if the pressure forcing them together be now diminished, 
the electrical resistance at the contact is increased, and the 
current overcoming this resistance creates heat. If the 
wires are separated, there is at the instant of separation a 
great increase in the resistance and a proportionate increase 
in the heat generated ; the ends of the conductors become 
volatilised, and the result is an arc just like that formed 
with the carbons in the arc lamp. 

А leaking current is likely to cause these arcs, because 
when a current passes by means of a semi-conductor it often 
burns away small particles, and is maintained by an arc 
from one conducting particle to another. When a current 
is once established it is not easily broken, and a distance 
that would have at first proved a complete barrier is easily 
bridged by the arc with its hot semi-conducting gases. But 
leakages of this kind are not the only cause of destructive 
arcing. One wire may come in direct contact with the 
other wire of the circuit, or it may come in contact with a 
pipe or a bell wire in accidental connection with the other 
side of a circuit, and in this case there may a short-circuit 
with a very heavy flow of current; or there may be a 
splutter and a burning away of the metal in contact, which 
results in a long arc of intense heat 

Excessive currents in multiple systems are provided 
against by the use of a small wire or strip of fusible alloy, 
which will melt, and thus break the circuit before the 
current has had time dangerously to heat the copper wire. 
'l'hes: fuses are supposed to bo of sufficient length to make 
it impossible when they melt for the arc to hold across the 
gap in the circuit, and the fuse itself is enclosed in a non- 
combustible case that will not be injured by the momentary 
heat. In series circuits where the current is of uniform 
strength, the fuse cannot be used, and even in a multiple 
system, if the fuse is not properly proportioned, a disastrous 
arc may form and be maintained. 

The modern methods of wiring have accordingly been 
slesigned to prevent, as much as possible, the leakage of 
electricity and the formation of “short-circuits " ; to keep 
local the effects of these accidents when they happen; and 
to make it easy to repair defects. The underwriters now 
require all wires not encased in approved forms of mould- 


ing or in approved makes of conduit to be supported 
wholly on non-combustible insulators. It is their intention 
that wires shall not even come in contact with anything 
else. They also have made stringent regulations with 
regard to the insulation that is to cover the copper wire. 
Manufacturers submit samples of their wire, and it is 
subjected to severe tests before the underwriters will 
approve its use. No wire is allowed in concealed work or 
in places exposed to dampness, except of those brands that 
have been approved ; but where the wire is entirely exposed 
and is in a perfectly dry place, a somewhat inferior insula- 
tion is allowed. | 

It was thought in the early days that wiring would be 
perfectly safe and satisfactory if it were simply buried in 
the plaster, or if it were strung through the spaces between 
floors and ceilings and in hollow walls. 'Though wire 
covered with а good insulation was often run in this way, 
a number of difficulties were soon met with. Carelessness 
in drawing the wire through confined places abraided or 
stripped the insulated covering ; workmen sometimes 
pierced the insulation, or even cut the wire, with nails and 
tools; and there proved to be alkalies and acids in the 
plaster that sooner or later broke down all resistance to 
electrical pressure. Moreover, these methods of wiring 
left no way to make repairs In the event of a failure, 
there was no remedy but to tear the wire out of the 
plaster, or to pull it out of the spaces in the walls and 
ceilings, leaving no way to replace it. 

There are now two approved methods of running wires 
for low-potential circuits: they may be supported on non. 
combustible insulators, or they may be run in conduits. 
Wires may be run between floors and ceilings, in the 
hollow spaces in walls, or in any place one wishes, if the 
conductors are supported wholly on non-combustible 
insulators, such as glass or porcelain; if the wire has an 
approved insulating covering, and if in passing through 
walls, floors, timbers, ceilings, etc., proper insulating bush. 
ings are used, wiring by this method can be made safe and 
satisfactory if the work is done conscientiously. Carelessness 
may, however, leave vulnerable places for the carpenter's 
nail. There is no certainty after the work is finished that 
it has been properly done, and it is difficult to replace 
wiring that from any cause becomes defective. The greater 
of these disadvantages may be overcome if the architect 
will make provisions for the free access to the wires, as he 
sometimes does to pipes. Accessible wire ways on or in 
the walls should be provided for upright wires, and tloors 
should be arranged so that any part of the horizontal 
wiring can easily be reached. When these precautions are 
taken, this method of wiring on insulators may be made 
safe, trustworthy, and convenient. 

The greater part of the concealed wiring in the larger 
buildings is now done, however, in conduits. The building 
is first fitted with a system of waterproof, and to some 
extent fireproof, tubes, much as if a twin system of gas- 
pipes were being installed. "These tubes lead from the 
mains to the branches and from the branches to the lamps, 
and wherever a wire is to be connected to another wire a 
“junction box” is provided. The wires are then drawn 
through these tubes, and the necessary connections made. 
The tubes are not depended upon for insulation, but are 
simply raceways for the wires, protecting their insulating 
covering from injury, and affording a confined channel 
through which new wires may, at any time, be drawn. 
Aside from the accessibility, there is the advantage with 
this method that, though the conduit is installed at the 
time the building is erected, the actual wiring may be left 
until all carpenters and finishers have gone, and when 
there is no longer danger from carelessly driven nails or 
slashing tools. The space required for the conduits is less 
than that needed for porcelain insulators, which is of 
importance in the larger installations. 

It seems probable that conduit, in some form, is the last 
stage in the development of concealed wiring. For some 
time it has been possible to get wire covered with an 
insulation of very good quality, and the trouble has been 
that this insulation was not protected from mechanical and 
chemical injury. A proper conduit will protect the insula- 
tion, it makes possible a more suitable time for running 
the wires, it gives compact construction and what may 
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Alcohol by Method of Cooling; of Lead by Method of Mixtures— Latent 
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properly be called an electrical system, and it makes this 
system of wires capable of change or renewal at any time. 
But with any method the electrical features should have 
consideration when the building is designed. This does 
not make necessary any great changes in construction or in 
arrangement, and a little attention given to desirahle 
pone makes the wiring installation a part of the whole 
uilding system rather than simply an adjunct; it also 
gives system to the wiring itself, and insures its being 
better and more convenient. Where conduits are used, 
the plaster may entirely cover the smallest tubes, but the 
larger mains require channels in the walls. In many cases 
it is advisable to have the larger tubes in channels provided 
with removable covers, for the largest wires are not drawn 
in and out of tubes with facility. Provision should also be 
made for the closets, or pockets, that are to hold the fuse- 
blocks and switches. These details are not infrequently 
left for the electrical contractor, but there is, of course, a 
distinct advantage to both him and the architect to have 
cutting avoided where possible, and, when it is necessary, 
to have it decided upon and arranged for beforehand.— 
ROBB, pp. 46, etc. | 


REVIEWS. 


The Manufacture of Light. A Lecture delivered at the meeting 
of the British Association at York. By SiLvANUs P. THOMPSON, 
D.Sc., F.R.S. London: Macmillan and Co. Price, 1з. 


'* Man in inquisitiveness should be strong ; 
From curiosity doth wisdom flow: 
For 'tis а maxim I've adopted long, 
The more a man inquires the more he'll know.’ 


—PETER PINDAR. 


Prof. Thompson needs no introduction to our readers 
nor any eulogy as to his capabilities for placing any subject 
he undertakes to discuss upon before his readers in an 
admirable manner. His lecture to the British Association 
Jat York has been published, and should thus obtain a far 


, 
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wider audience than it otherwise would have. In this 
lecture he discusses briefly, but quite clearly, the general 
history of lighting, including the invention of gas lighting 
and electric lighting, explaining how a quantity of light 
is measured, and in most instances the light obtained is 
due to incandescence. There is another possibility for 
future investigation—that is, light by luminescence, where 
we obtain the light without heat, and thus a large 
part of the energy necessary for the development of light 
according to the systems now obtaining would be unneces- 
sary if it were possible to get a source acting by luminescence 
rather than by incandescence. U pon those questions, however, 
we may quote the wordsof the talented author of this lecture: 
*Luminescenee.—50 far we have been dealing with the 
manufacture of light by incandescence, in which the light 
is a consequence of heating. The question arises, Is there 
no other way of manufacturing light without heat? There 
are certainly some examples to be found in Nature in which 
light is produced without heat. They are mostly feeble, 
but they exist. There is, first, the class of phenomena 
called by the name of phosphorescence. Decaying timber 
and putrescent fish are often observed to shine faintly in 
the dark. The sea in summer is often phosphorescent at 
night, every stroke of the oar sending out ripples that seem 
alive with innumerable points of pale-blue light. There is 
the glow-worm with its exquisite little pale-blue gleam, 
and less frequently the firefly with its tiny star of light. 
These are all cold lights. "Then there is the artificial pale 
light emitted in the dark by a stick of damp phosphorus— 
an example of a slow chemical reaction. To these we must 
add the class of artificial preparations—of which Balmain s 
luminous paint is the best known—that have the property 
of shining in the dark for hours after having been shoue 
upon by daylight. This category of cold lights bas 
been vastly increased in recent years by the di- 
coveries of Sir William Crookes and others of the 
possibility of making substances shine in the dark bv 
exposing them to the special kinds of radiation known as 
kathode rays and their allies, excited by electric discharges 
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Elementary Questions in Electricity and Magnetism. 
By MacNus MacLean and E. W. МАкснАхт. London: 
Biggs and Sons. Price, 1s. 6d. 


Contents. —I. Frictional Electricity — Elementary Phenomena — 
1 ^ М А . 
Conductors and Insulators — Attraction and Repulsion — Torsion 
Balance = Electrostatic Lines of Force — Potential — Distribution of 


Elect ricity 
Phenomena 


Capacity — Electric. Machines. II. Magnetism— Elementary 

| Magnetic Lines of Force--Law of Attraction —Манпейс 

Induction Terrestrial Magnetism — Magnetic Potential. III. Current 

Electricity Simple Voltaic Cell Chemical Etfects of Currents- - Electric 

Currents —Electromotive Force—Heating Effect. of Currents - Magnetic 

Effects of Currents - Galvanometers - - Variation. of Resistance. with 

Temperature - Thermo-KElectric. Effects — Measurement. of Resistance 

Induction of Currents, Tables of Electrical Constants. 

Questions in Elemen'ary Electrical Engineering. 
With Numerical Solutions. By C. J. LEAPER. 
London: Biggs and Sons. Price, zd. 

Contents, — Units -Ohm's Law - Primary Cells Resistances — Solenoids 
and Electromagnets — Measuring Instruments — Bells and Telephones — 


Dynamos an? Motors—Accumulators — Glow Lamps — Are Lamp 
Distribution and Wiring Solutions of Numerical Questions. 


Armature Windi-gs of the Closed-Circuit Type. 
By WM. Cramp, A. M. I. E. E., Lecturer in Electrical 
Design at the Central Technical College, London, 
and Municipal School of Technology, Manchester. 
Illustrated. London: Biggs and Sons. Price, 1s. 6d. 


art I —Simple or Simplex Multiple- Circuit. Windings, Ring or 
Drum. Part. II. - Multiplex Multiple-Circuit Windings, Ring or 
Drum Part III. - Simple or Simplex Pwo Circuit Windings, Drum. 


Part IV. — Two-Circuit Ring Windings. Part V. — Closed - Circuit 

Windings applied to Alternatives Summary of Rules Governing 

Ilultiple-Circuit Windings, Ring or Drum, and Two-Circuit Windings 

Ring or Drum. 

P. actical Notes on Elect'io Mains By B. L. К. ІЕЕ. 
Illustrated. London: Biggs and Sons. Price, 6d. 


Contents. —General, and the Management of Меп - Cable Laying and 
Joint пи — Cable Testing — Sub--tations and Sub-Station Gear — House 
Service and Installations —Street Lighting. 


How to Become an Electrical Engineer. А Series 
of Letters, the outcome of a Prize Offer by the 
Electrical Engineer for the best letter on the above 
subject. London: Biggs and Sons. Price, 3d. 


in vacuous tubes. Thus, these kathode rays falling on rubies 
make them shine with an intense crimson light as if red 
hot, yet they are quite cold. In the kathode beam а 
diamond shines asa brilliant white star, and the earthy 
oxides (alumina, yttria, etc.) glow with strange gleams. 
We require a name to include all these cases of light 
without heat. The name that has been given is lumines- 
cence. The problem before us is the manufacture of light, 
and we now realise that there are two different ways of 
manufacturing it—one direct, the other indirect. In the 
direct process, luminescence, energy of some other kind is 
directly transformed into light. In the indirect process, 
uncandescence, we use either the energy of fuel or that of 
the electrie current (itself generated from fuel indirectly) to 
manufacture heat; and the hot substance gives out in 
reality most of its energy as invisible radiant heat, 
and very little of its energy as visible light. It has been 
shown that all our ordinary lamps waste in invisible radia- 
tions—that is, in heat—over 99 per cent. of the energv 
supplied to them, and turn less than 1 per cent. of their 
energy as light. Think, then, of the importance of the 
problem before us. That man is said to be a benefactor 
to his race who will make two blades of grass grow where 
but one grew before. But in the manufacture of light 
there is a vastly wider margin. He who will invent a 
lamp giving light without heat will make all his lamps a 
hundred times brighter than lamps now are, or will make 
them as bright as they now are while saving 99 per cent. 
of the energy that they now require." 

That part of the lecture devoted to distribution is 
excellent, and is illustrated by several clear diagrams, but 
it will be unnecessary to state in detail the contents of this 
little book. It will he sutticient to say that it contains 
very pertinent remarks and explanations relating to most 
of the problems which confront those engaged in lighting, 
whether those problems come from gas or electric lighting. 
The conclusion of the lecture is that, after all, there is 
nothing like sunlight, which shines alike on rich and poor, 
and gives us light so cheaply that, whatever the mode 
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of artificially manufacturing light, it would be still 
cheaper to adjust our social habits to the hours of sunlight 
and do our work while it is yet day. 
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Electrio Railway Engineering. By H. F. Parsua, M. I. C. E., 
and H. M. Honanr, M. I E. E. Archibald Constable and Co., 
Limited, London. Price, £2. 2s. net. 

The introduction of electricity to railway working has 
made such rapid advances, and its application on suburban 
lines has been attended with so much success, that a 
considerable development in railway electrification in 
future may be looked for. Electrification, wherever this 
is possible, is now the policy of railway managers and 
boards of directors, and the question to-day is not the 
necessity for the substitution of electricity for steam, but 
how best to make that change. This is the problem which, 
after years of experience, railway managers and electrical 
engineers are faced with. In view of the importance of 
the subject, it is very desirable that all technical and 
commercial data relating thereto, and the results obtained 
from operation with different systems, should be available 
in accessible form. The literature on this particular subject, 
scattered in books, articles in thetechnical journals, and papers 
read hefore engineering societies, affords very ample material 
for estimating the scope of electric railway engineering. 
Nevertheless, the work of Messrs Parshall and Hobart 1s 
very far from being a super fluous addition ; on the con- 
trary, it is likely to remain for some time an authority on 
the subject. The authors have had a great deal of experi- 
ence in these matters, and the results of their observations 
and experience which лге embodied in the book will be 
found of inestimable value. They have also incorporated, 
with advantage, the work of other writers and authorities 
in this most important department of engineering, and, on 
the whole, have presented a sound and impartial survey of 
the subject. The book is divided into three parts, dealing 
respectively with “The Mechanics of Eiectric Traction,” 
‘The Generation and Transmission of Electrical Energy, 
„The Rolling Stock." It is profusely illustrated, and the 
curves and tables present data relating to costs, standardisa- 
tions, and efficiencies clearly and concisely. A great deal 
of controversy has waged round the question as to whether 
continuous-current or single-phase alternating.current 
systems are better suited to electric traction. The authors 
have for years past been staunch advocates of the former 
system. Their opinion to-day is that half the time spent 
in developing the single-phase commutator motor to its 
present condition would result in the development of 
a thoroughly satisfactory high-tension continuous-current 
motor. The difficulty with the latter is its lack of speed 
flexibility and other disadvantages consequent thereon. 
The application of the commutator to the polyphase motor 
afforded promise of giving it greater speed flexibility, but 
the development of the single-phase commutator motor to a 
commercial stage outshadowed the former proposal. The 
authors fix their hopes of the solution of the problem of 
the electrical operation of main lines on the development of 
the continuous-current motor. They take а reasonable 
view of the possibility of the electric working of main lines. 
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„It is to be steadily borne in mind,” say the authors, “that 
the stcam locomotive has demonstrated itself to be the most 
efficient self-contained machine, considering its varying 
functions, that the engineer has yet devised, and that, to 
compete with this machine, every appliance entering into 
the electric traction installation must compare from every 
point of view as regards efficiency with this most highly- 
developed and perfect mechanism, and that the electric 
locomotive installation duplicates, in many respects, the 
steam locomotive installation." The book is thoroughly 
up-to-date, and deals with the most recent practice. It 
is опо which we can heartily commend to all who are 
interested in the development of electric traction, although 
the names of the authors form, perhaps, the best com- 
mendation. 


Mechanical Engineering Materials: Their Properties and 
Treatment in Construction. Ву Epwarp C. R. MARKS, 
A. M. I. C. E., ete. New Edition. The Technical Publishing 
Company. Price, 2s. 6d. x 
This is the second edition of an excellent example of 
compilation work Ву this we mean that the author has 
obtained from a variety of sources a mass of extremely 
interesting information about the materials of which he 
writes, and due credit is given to the sources from whence 
the information has been obtained. The book is well 
rinted and illustrated. А sample of the information will 
enough to E an idea of the method the author has 
adopted: ‘Messrs. Willans and Robinson, Limited, of 
Rugby, have introduced and achieved much success with 
a process of casting known as the ‘Eatonia’ process, which 
is applicable not to one alloy merely, but to many Intended, 
in the first instance, as a means for the production of 
sound bearing metals, it has been found of equal service in 
the treatment of any of the commercial white or yellow 
metals, also of phosphor and other bronzes. The great aim 
of Ше process is to avoid segregation, and to ensure, as far 
as possible, the same uniform distribution of the various 
eonstituents of the metal when cool as when in the molten 
condition. For this purpose the metal is subjected, in a 
most simple and convenient manner, to an enhanced or 
rapid method of cooling, which produces an effect, not 
inaptly described by those concerned, as akin to that which 
would occur if a sandy liquid mixture were congealed iuto 
a solid mass quickly enough to prevent any segregation or 
separation of the sand particles, or the accumulation of 
such particles into groups in such a manner as would 
produce hard, stony nodules on the solidification of the 
complete mass.” 


W.reless Telegraphy. By Gustav EicukonN, Ph.D. With 


79 Illustrations. London: Charles Griffin and Co. 


Manual of Wireless Telegraphy. By A. FREDERICK COLLINS. 
a York: John Wiley and Sons. London: Chapman and 
Hall. 

Of books on wireless telegraphy we have had to notice 
several, and still they come. It is very doubtful if there 
is sufficient difference in the contents of these books to 


ensure success for each. At any rate, it is quite certain 


that all publishers are justified in not issuing expensive 
books, because almost before some of these were issued 
improvements had been announced, which, at any rate, 
need an additional chapter to bring the works up to 
date. Duddell on the singing arc and Poulsen's utilisa- 
tion of that property for wireless work, of course, 
have not yet been before the world long enough to 
get a place in text-books. Otherwise the books above 
mentioned are good of their kind, and each deals with the 
subject in its own way. Eichkorn's is the more strictly 
scientific, appealing more to the mathematician and such as 
require rigid proof for every form and combination of appa- 
ratus. Collins’s gives more description and history of the 
casual kind—good in its way, but without the depth, 
scientifically, of the other book. Thus one book will suit 
the reader who desires to obtain a general but not very 
deep kuowledge of the new methods of telegraphy, while 
the other is for the student as well as for the practical man. 
It also deals at greater length with practice in Germany. 
Of course, most of the information in these books will stand 
even when and if Poulsen's developments come into 
practical operation, 
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Practical Alternating Currents and Power Transmission. һу 
N EWTON Накніхох, E.E. New York: W. L. Hedenberg 
and Co. 

The author's title-page savs this book is “a practical 
treatise on the principles and applications of alternating 
currents to central-station and power-house plants, including 
the elements of power transmission.” Fortunately, or 
unfortunately—unfortunately, as we think—the trend of 
book PA has gone into different channels so far as 
America and England are concerned—that is, all these 
elementary books seem to be, and are, generally written 
with a view for the student to read for some examination ; 
and this examination curse has been the curse of education, 
for it leads in the wrong direction. Оп the contrary, in 
America the major portion of the books, so far as we have 
seen them, have been written, and are written, for use in 
practice. They deal with problems of a work character, 
and such as arise in ordinary working, and trouble nothing 
with those questions which are discussed with the view of 
some examiner's idiosvncrasy. The American books nearly 
always show more original thought than ingenuity in 
compilation. They seem to he written by men who have 
met with difficulties, who have overcome these diffi- 
culties, and tell others the best method to meet such 
ditticulties. This book is non-mathematical in character, 
is well illustrated, and describes simply and clearly the 
main points which one would expect in an elementary 
treatise of this character. The pity of it is that the books 
are written fcr an American clientele from the point of 
view of American practice, and whenever costs are given 
with the costs in dollars, necessitating to an English reader, 
not only in this particular instance, but in other instances, 
a change from one unit to another. We have often 
wondered why, in putting such works upon the English 
market, the values are not given in the English form. In 
the present work there is comparatively a small amount of 
translation tc be done, hence it will appeal more directly 
to the many readers on this side. An example of his 
method of treating the subject may be given by the follow- 
ing extract : 


“Comparison of the Circuits for Equal Power.—The only 
means of comparing the sizes of copper wire required in 
the case of a given amount of electrical energy transmitted, 
as high-pressure alternating or low-pressure direct, is by 
estimating the relative cross-sections of copper required for 
equal lengths of circuit. Taking a given case of 100 kw. 
of power, transmitted as alternating current a distance of 
one half-mile, at a pressure of 2,000 volts, the total watts 
would equal 100 x 1,000 = 100,000. At 2,000 volts 
pressure the amperes would be equal to 100,000 + 2,000 
= 50, without paying any attention to the losses experi- 
enced through inductive efforts, ete. At present the size 
of wire required with a single-phase system would be, with 
an allowance of 10 per cent. drop in the line, not much 
less than 

C. x. Length of line in feet x amperes x 12 
volts drop 
5,280 x 50 x 12 
200 
or about a No. 8 wire D. & S. gauge. On the other hand, 
if the same method and the same line conditions are 
supplied in the case of the clirect-current system, the 
figures present themselves as follows: with а 10 per cent. 
drop and a pressure of 500 volts: C.M. = circular mils. 
Amperes = 100,000 watts + 500 = 200. 


С.М. = с 12 _ 253,440, 


= 15,840 circular mils, 


or a wire which could only be strung as a stranded cable, 
as its size would be more than No. 0000 D. & S. gauge, or 
about 24 No. 10 wires in circular mils. Comparing this 
cross-section of copper with that of the first, means 
253,440 + 15,840 = 16 times. This result shows that for 
a half-mile run it is not practical to use 16 times as much 
copper in one case as in another. As two conductors are 
employed in each circuit, the total weight of copper would 
be really that of one mile of each of the given sizes. 


On the whole, with the slight troubles which arise owing 
to the translation of dollars into pounds and American 
gauges into English, the readers of this book will find more 
practical information than in most books of a similar 
character. 


Precision Grinding. By Н. Darnysuire. London: Archibald 


Constable and Co., Limited. Price, бз. net. 

The adoption of grinding processes in workshops is, 
perhaps, not во general as may be with advantage : there- 
fore, to spread the knowledge of their principles may 
ultimately lead to the more extensive utilisation of that 
branch of the engineering trade. Mr. Darbyshire has 
produced a work which deals with the subject—the literature 
of which is, up to the present, by no means commensurate 
with its importance—in an essentially practical way, and 
which may he easily understood by any intelligent 


workman. After pointing out the advantages of 
grinding, the author explains the essentials of 
grinding wheels and method of their manufacture: 


he then indicates the most economic ways in which 
the wheels may be operated. Separate chapters of the 
book are devoted to plain cylindrical grinding, plain surface 
grinding, and cutter grinding, and the diagrams which are 
used help considerably to a knowledge of the operation of 
the different methods. The book finishes with a chapter on 
measuring tools and gauges, and a table of emery-wheel 
speeds showing the number of revolutions per minute 
required for specified rates of periphery speed. Mr. 
Darbyshire's book should appeal to the thoughtful work- 
man who is really interested in the work which he may 
have in hand. It too often occurs that the full efficiency 
of tools and machinery is not obtained because the workman 
who is entrusted with their handling has only an imperfect 
knowledge of the principles which underlie them. If we 
are to remedy this defect, we must provide facilities for 
enabling workmen to obtain a thorough knowledge of the 
tools worked in any mechanical operation. "The exquisite 
degree of accuracy which is required from grinding tools 
makes it all the more necessary for those who work with 
such tools to be thoroughly proficient in their use, and it 
is because Mr. Darbyshire's book tends to help in this 
direction—as well as towards popularising the use of 
grinding in workshops—that it deserves to be carefully 
read and studied. 


Reader's Time-Tables. By Thomas READER. 
Green, and Co. 2s. 6d. net. 

This little book is intended to facilitate the operation 
of discounting bills and the calculation of interest on 
banking and current accounts, and to show, without calcu- 
lation, the number of days from every day in the year to 
any other day, for any period not exceeding 365 days. As 
this is the fifth edition which has been published, the book 
evidently satisfies requirements, and we can only add the 
general plan and arrangement are such which render the 
book extremely serviceable in all cases where calculations 
of time are required. 


London : Longmans, 


DOMESTIC ILLUMINATION.* 


The lighting of houses is a most interesting aud 
generaly neglected branch of illumination. — Artificial 
light has been distinctly a luxury until within compara- 
tively recent times, and in domestic lighting there has not 
been the same pressure of commercial necessity which has 
resulted in the general efforts to illumiuate other buildings. 
Indeed, until within half a century there was very little 
effort at really good illumination in the home, everyone 
depending on portable lights which could be brought 
directly to bear upon the work in hand, gas, which pro- 
vides fixed radiant points, being confined to large cities, 
and in these to houses of the better class. Куеп at the 
preseut time very little pains is taken to arrange the 
lighting in a systematic and efficient manner. 

The comparatively small areas to be lighted in dwellings, 
the small need for extremely intense light, and the very 


* Extracted from The Art of Illumination, by Dr. L. Bell, Ph.D 
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Ballistic Galvanometer — Efficiency of an Electric Motor and 
Dynamo-Electric Machine— Additional Exercises. 
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discontinuous character of the need for any light at all, 
render domestic lighting rather a problem by itself. Of 
ordinary illuminants, all may be freely used for such work, 
save arc lamps and very powerful gas lamps, such as the large 
regenerative burners and the most powerful incandescent 
mantles. | 

Ares are of very unnecessary power, hence most 
uneconomical, and are generally so unsteady as to be most 
trying to the eyes. In the home, as a general thing, one 
does not keep the eyes fixed in any definite direction, as 
one would if working steadily by artificial light, so that 
far more than usual care must be taken to avoid intense 
and glaring lights. "Therefore, arcs are most objectionable, 
aud the gas lights of high candle-power equally so, 
particularly as the latter throw out a prodigious amount 
of heat and burn out the oxygen of the air very rapidly. 

As to other illuminants, the main point is to choose 
those of low intrinsie brilliancy, or to keep down the 
intrinsic brillianey by adroit and thorough shading. Any- 
thing over 2 or 3 c.p. per square inch it is well to 
avoid as needlessly trying to the eyes without any com- 
pensating advantage save economy, which can better be 
secured in other ways. 

Aside from the physiological side of the matter, very 
bright lights seldom give good artistic results or show an 
interior at anything like its true value. Of the common 
illuminants, gas and incandescent lamps are those generally 
most useful, while petroleum lamps and candles are even 
now auxiliaries by no means to be despised. Prof. Elihu 
Thomson once very shrewdly remarked to the writer that, 
if electric lights had been in use for centuries and the 
candle had been just invented, it would be hailed as one of 
the greatest blessings of the century, on the ground that 
it is absolutely self-contained, always ready for use, and 
perfectly mobile. 

Now, gas and incandescents, while possessing many 
virtues, lack that of mobility. They are practically fixed 
where the builder or contractor found it most convenient 
to install them, for while tubes or wires can be led from 


the fixtures to any points desired, these straggling adjuncts 
are sometimes out of order, often in the way, and always 
unsightly. Besides, the outlets are often for structural 
reasons 1n inconvenient locations, and their positions need 
to be chosen very carefully if artistic effects are at all to 
be considered, so that while these lights are the ordinary 
basis of illumination wherever they are available, lamps 
and candles, which can be put where they are wanted, and 
not necessarily where some irresponsible workman chose to 
locate them, are often most useful additions to our 
resources. 

In domestic, as in other varieties of interior illumination, 
two courses are open to the designer of the illumination. 
In the first place, he can plan to have the whole space to 
be lighted brought uniformly or with some approximation 
to uniformity, above a certain brilliancy more or less 
approximating the effect of а room receiving daylight 
through its windows. Ог, throwing aside any purpose to 
simulate daylight in intensity or distribution, he can put 
artificial light simply where it is needed, merely furnishing 
such a groundwork of general illumination as will serve 
the ends of art and convenience. 

While the first method is for purely utilitarian purposes 
sometimes necessary, it is always uneconomical and gene- 
rally most inartistic in its results. Its sin against economy 
is in furnishing a great deal of light which is not really 
needed, while in so doing it usually sends light in directions 
where it deadens shadows, blurs contrasts, and illuminates 
objects on all sides but the right one. The second method 
is the one uniformly to be chosen for domestic lighting, 
from every point of view. 

In electric lighting the most strenuous efforts are con- 
stantly being made to improve the efficiency of the incan. 
descent lamps by a few per cent., and an assured gain of 
even 10 per cent. would be heralded by such a fanfare of 
advertising as has not been heard since the early days 
of the art. Yet in lighting generally, and domestic lighting 
in particular, a little skill and tact in using the lights we 
now have can effect an economy far greater than all the 
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material improvements of the last 20 years. The funda- 
mental rule of putting light where it is most useful, and 
concentrating it only where it is needed, is one too often 
forgotten or unknown. If borne in mind, it not only 
reduces the cost of illumination, but improves its effect. 

In applying this rule in practice, one of the first things 
which forces itself upon the attention is the fact that the 
conditions can seldom be met by the consistent use of 
lights of one uniform intensity, or one uuiform charac- 
teristic as regards the distribution of the light around the 
radiant. Even one kind of illuminant is sometimes an 
embarrassing condition. Both the kind and quantity of the 
illumination must be adjusted to the actual requirements 
if real efficiency is to be secured. 

As has already been shown, the effective illumination 
depends upon two factors—the actual power of the radiant 
in candles or other units, and the nature of the surround- 
ings which determine the character and amount of the 
diffuse reflection which reinforces the direct light. If the 
radiant in a closed space furnishes a certain quantity of 
light, L, then the strength of the illumination produced 
at any point within the space will depend, if the walls are 
non-reflectiug, simply on the amount of light received from 
the radiant, in accordance with the law of inverse squares. 
If the walls reflect, then the total illumination at auy point 
will be that received directly, L, and in addition a certain 
amount, } L (where / is the coefficient of reflection), once 
reflected, a further amount 4? L twice reflected, and во 
forth. The total illuminative etlect will then be : 

(1+Ё+ ++ 4). 
As k is obviously always less than unity, this series is 
convergent upon the limiting value L 6 which 
expresses the relative effect of the walls in re-enforcing 
the light directly received from the radiant. 

It is clear from the values of k already given for various 


surfaces that such assistance may be of very great practical 
importance. А simple experiment showing the value of 


BY VARIOUS AUTHORS. 


Every Electrical Engineer who has the 
sense cf humour shouid buy 
this littie book. 


Price Is. Post Paid Is. 3d. 


BIGGS & SONS, 139-140, Salisbury Court, Fleet St., B.C. 


the light diflusely reflected is to read at some little 
distance from the radiant in a room haviug light walls, 
and then to cut off the direct rays by а screen close to the 
radiant and just large enough to shade the book. If the 
conditions are favourable, the amount of diffused illumina- 
tion will be somewhat startling. А repetition of the 
experiment in a room with dark walls will exhibit the 
reverse condition in a most striking manner. 

In practice the interior finish of dwelling-houses is highly 
heterogeneous, the walls being tinted and broken with 
doors and hangings, the ceiling being often of another colour, 
and the floors covered with coloured rugs or carpets, and 
generally provided with furniture at least as dark as the 
walls. The floor is, in point of fact, the least important 
surface from the standpoint of illumination, for it not only 
carries the furniture, but from its position cannot diffuse 
light in any useful direction. So far as it is concerned, 
only the small terms in A? and higher powers enter the 
general equation, since the illumination diffused from 
below is not of any practical account whatever. A good 
idea of the practical amount of help received from diffusion 
may be gained by computing the effect for various values 


of k. The following table shows the results for values of / 
between O5 and 95: 
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These values show the great difference between good and 
poor diffusing surfaces in their practical effect. Reference 
to the table already given shows that ordinary wall surfaces 
give values of / ranging from about 60 down to 10 or less. 

hese are likely to be reduced by the gradual absorption of 
dust at the surface, but it is quite within bounds to say 
that the effective illumination in a room may be nearly or 
quite doubled by the light diffused from the walls. 

On the contrary, the ceiling is а very important con- 
sideration, for the light ditfused downward is highly 
valuable. Panelled or vaulted ceilings are notorious in 
their bad effect upon the illumination. If used at all, they 
should be employed with full knowledge of the fact that 
they quite effectively nullify all attempts at brilliant general 
illumination, and when considerations of harmony permit, 
ceilings ought to be very lightly tinted. 


(To be continued. ) 


NEW PUBLICATIONS. 


The Transactions of the Institution of Engineers and 
Shipbuilders in Scotland (vol. l., Part 3), published by the 
institution at 207, Bath-street, Glasgow, contains reports of 
the discussions on the following papers read before the 
institution : “ The Development and Present Status of the 
Steam-Turbine in Land and Marine Work." by Mr. E. M. 
Speakman ; “Suction Gas Engines and Gas Plants,” by 
Mr. Hugh Campbell. 

The January number of the Engineering Magazine 
(published at 1s. net) contains a number of articles of 
engineering interest, chief among which we may mention 
that by Dr. A. Gradenwitz, on The Reduction of Mining 
Costs by Electric Operation”; “The Planning and Con- 
struction of the Power Plant," by Mr. A. E. Dixon; and 
*'The Choice of Motive Power for the Workshop," by 
Mr. R. E. Mathot. 

The Oficial Circular for January of the Tramways and 
Light Railways Association contains a copy of the 
memorandum and articles of association in their amended 
form ; a list of members who joined since last reported ; 
a complete list of president, vice-presidents, members of 
council, etc.; a list of Bills relating to tramways only, and 
of Bills containing clauses relating to tramways deposited 
in Parliament in connection with the coming session, and a 
short description of each: a list of provisional orders 
deposited on or before Dec. 17, 1906: references to light 
railway orders; a full report of the arbitrator’s report in 
“Gas Company v. Hastings Tramways Company’; a full 
report of the judgment given in Stockham (Surveyor of 
Taxes) v. the Wallasey Urban District Council"; two 
letters from the Board of Trade on “ Brakes” and “ Lifting 
Jacks," and other matters of interest to the members of the 
association. 

The Journal of the Franklin Institute (Philadelphia, 
U.S A. 50 cents) for January contains an article entitled 
„Independent Telephone Development,” by Mr. J. B. 
Hoge, president of the International Independent Telephone 
Association of America, which will be read with interest. 


Literary Note.—Harper and Bros. are about to add 
another volume to their series of electrical handbooks, 
“Elements of Electric Traction for Motormen and Others,” 
by L. W. Gant. It is а work specially written and 
primarily intended for motormen, depót foremen, inspectors, 
apprentices, and others employed on electric tramway 
systems; to serve also as an elementary text-book for 
students beginning the study of electric traction. In this 
work the fundamental, mechanical, and electrie principles 
underlying electric tramway traction are dealt with in a 
simple and concise manner, and in such a way as to enable 
а motorman to obtain a definite and practical knowledge of 
the working and running of a car and the underlying 
reasons, special chapters being devoted to the application 
of motors to traction, electric brakes, etc. The work is 
illustrated by specially prepared diagrams. 
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Harper & Brothers’ Standard 
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REVIEWS. 
Electric Railway Engineering. һу H. F. Pausuaur, M. I. C. E., 


and H. M. Honk nr. M. I. E. E. Archibald Constable and Co., 
Limited, London. 42s. 


First. Notice, 

These two experts have been responsible for so much 
electrical literature that their methods of presenting tech- 
nical information are known and appreciated throughout 
the electrical world. In the volume now before us there is 
again evidence of the care with which the various details of 
the subject are investigated, so that an engineer can derive 
practical assistance from the authors work. Asan example of 
our point, the first chapters of Electric Railway Engineer- 
ing” deal with tractive resistance and acceleration. The 
tractive resistance of trains at constant speed is subject to 
a number of variables which make exact predictions from 
mathematical formule impossible. A comparison, such as 
is given on p. 9, of seven different formule shows how 
widely experts disagree on the subject. Hence the results 
from the high-speed trials conducted at the Zossen trials 
are the more valuable because they were obtained from 
electrical tests, in which accurate mcasurements are more 
easily obtained than on steam lines. The division of the 
tractive resistance between mechanical resistance апа 
air friction at different speeds was also obtained from 
these Berlin-Zossen trials. From this information and 
data from the roliing-stock on various lines the authors 
have prepared some valuable curves which give the tractive 
resistance in pounds per ton for various speeds in miles per 
hour of trains whose weights vary from 50 tons up to 800. 
From these the power required at the axles can be readily 
computed, and these are given both in tabular and curve 
form. The information on acceleration in Chapter 2 
advances the subject another stage, and shows that on 
lines electrified up to the present periods of running at 
constant speed are often conspicuous by their absence. 
The demand for a high average speed on lines with frequent 
Stops necessitates high  accelerations, and the trains 
frequently have a brake applied immediately after the 
maximum speed is reached Thus the curves on p. 28 
show that with stations one mile apart an average speed of 
45 miles per hour is unattainable ‘To get such an average, 
90 miles per hour would he the maximum speed, and this 
is not feasible on a suburban line. A schedule speed of 
30 miles per hour is about the commercial limit with 
stations this distance apart, and 22 miles per hour when 
the stations are about half a mile distant from cach other. 
The curves given show the minimum acceleration rates 
with which these schedule speeds can be obtained. Speed- 
time curves from a number of actual lines are given which 
clearly show the importance of high acceleration. From 
this the authors pass on to consider the tractive force and 
the power and energy at the axles. Here again curves 
are used extensively to show the importance of high 
acceleration in keeping down tlie average consumption of 
energy per ton-mile. Unfortunately, this also means an 
increase in the power plant necded, so that the engineer 
has to balance the relative advantages and to find the 
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Buying an Electrical Libra 


There are two ways of buying an Electrical Library. 
The expensive way, and the cheap way. 

On the one hand, vou may purchase separate 
hooks dealing with the ditferent branches of the 
subject. It is estimated that to form such a library, 
even moderately complete, it would be necessary to 
acquire at least 25 text books costing, at a moderate 
computation, £10: 10. And the result! A miscel- 
laneous collection of odd, inconvenient, expensive 
books occupying an immense amount of shelf space, 
aud to consult which is a vexatious, time-wasting task. 

THMA"'S THE EXPENSIVE WAY. 


On the other hand, you can obtain 


Modern Electric Practice 


A complete Encyclopedia of Electrical Science dealing 
quite as thoroughly, quite as authentically, far more 
conveniently, with the whole science. 

Its editor, Prof. Magnus Maclean, M.A., D.Sc. (for 
many vears closely a-sociated with Lord Kelvin at 
Glasgow University), Professor of Electrical Engineer- 
ing, has had the assistance of no less than 34 other 
experts in distinct branches of the science, makin 
every Section of it practical to the las 
degree. The unique illustrations aid and supple- 
ment the clear, untechnically phrased text. 

Finally, by tilling up the attached Order Form you 
ean obtain the work for no greater outlay each month 
than would be necessary if you bought only one of 
the unnecessary 25. 

TMAT'S THE CHEAP WAY. 
GUBSORIBER 13 PRE*EHTED WITH OOLOURED OARDBOARD 
MODEL MOTOR SHOWING WOBK:»QS. 
Send for Illustrated Prospe: tus. Mention Electrical Engineer. 


GRESHAM PUBLISHING COMPANY, 
34-5, Southampton Street, Strand, W.O. 


Please send we, cacriagt vaid, ~ Modern Electric Practice.” I enclose 
fa, and ag ee to veinit asike on. each month until the net price (548.) 

i paid 
| Name.......... ++ о «е 4€ э е *22222242922,.029299»2309682520825300580988209589€9090990290990 94 
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economic mean. Amongst the other points taken up is 
the possible recovery of energy by regenerative braking. 
The curves show that for relatively low schedule 
speeds and infrequent stops the advantage of employ- 
ing regenerative control becomes very slight. Taking 
into account the greater weight of а regenerative 
control equipment, the use of such a system would 
in certain cases even be a distinct disadvantage. On the 
other hand, a high schedule speed with frequent stops 
permits of much an advantage from the use of a 
regenerative control system than is generally realised. 
The authors caustically remark on the brief period of 
existence of most of these regenerative systems. They 
add that their disappearance from the scene appears to be 
due *to the failure to make exhaustive comparative 
tests of a character suitable to bring out clearly the con- 
siderable advantages which such systems would possess for 
certain cases.” Curves are given to show advantages 
obtained on certain trials. Another method of saving 
electrical euergy, by allowing the train to coast after 
obtaining maximum speed, is dealt with, again by means 
of diagrams. Having settled the mechanical side of the 
problem, the characteristics of the electric motors used for 
railway work is gone into. The information given here as 
to the actual performance of motors constructed for railway 
purposes is of much greater value than calculations on a 
theoretical basis. The effect of the method of controlling 
the motors is dealt with exhaustively, and here, as 
elsewhere, the results are analysed exhaustively and 
clearly by means of diagrammatic curves. The chapter 
ends with a comparison between the direct - current 
motor and the single- phase machine, in which the 
figures show advantages in favour of the former. The 
chapter concludes with the following expression of opinion : 
* Furthermore, there is as yet no accessible comparative 
data to make it clear that the commutator of the single- 
phase motor will not deteriorate far more rapidly for a 
mean accelerating rate of 1:5 miles per hour per second 
than will the commutator of the continuous-current motor. 
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TECHNICAL BOOKS 


ISSUED BY 


BICCS & SONS, 139-140, Salisbury Court, Fleet St., London, E.C. 


Exercises in Electrical Engineering. By MAGNUS 
MacLean, D.Sc., F. R. S. E., M. I. E. E., Professor of 
Electrical Engineering in Glasgow and West of 
Scotland Technical College. London: Biggs and 
Sons. Second Impression. Price, 1s. 6d. 


Chapter I. — Generating — Working of Plant — Continuous-Current 
Machines—Alternators — Prime Movers— Primary Batteries. Chapter II. — 
Distributing — General Wiring— Mains and Traction. Chapter IIT. — 
Transforming—Static Transformers— Rotary Converters. Chapter IV. — 
Controlling Starting Gear —Switches—Fuses. Chapter V. — Measuring—- 
General — Resistances -— Meters — Voltmeters — Current Instruments. 
Chapter VI.—Utilising and Storing--Motors—Arc and Incandescent 
Lamps — Secondary Batteries. Chapter. VII. — Miscellaneous — Useful 
Data. Tables of Constants. 


Atherio or Wireless Telegrapby. By ROBERT 
Gorpon BLAINE, M.E., Assoc. M. Inst. C. E., Lecturer 
at the City and Guilds of London Technical College, 
Finsbury. London: Biggs and Sons. Price, 2s. 6d. 


Introduction — Chapter I.— Fundamental Facts and Notions — The 
Ether — What is Electricity? — The Electronic Answer. Chapter II.— 
Telegraphy— Methods of Signalling. Chapter III. — Earth Conduction 
Systems — Induction Systems — Hertz-Wave Systems. Chapter IV. — 
Different Forms of Oscillators and Resonators — The Modern Receiver 
Coherer Detectors or Receivers: I. Non-Restorative Forms; II. Self- 
Restoring Coherers — Electrolytic or Chemical Detectors — Optical 
Detectors — Classification of Detectors. Chapter V.--Syntony— Harmonic 


Telegraphy. 9 Clrapter VI. — Marconis Work. Chapter VII. — The 
Lodge-Muirhead System. Chapter VIII. — Wireless Telegraphy in 
France. Chapter IX. — German System — Spanish Experiments, 


Chapter X. — American System. Chapter NI. — Inventions and Experi— 
ments of M. Guarini, Chapter XII. —Signalling to and from Moving 
Railway Trains. Chapter XIII. -The Effect of Obstacles, Weather, 
Light, etc. Conclusion. 
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A First Book of Experimental Science. By 
CLEMENT J. LEAPER. Illustrated. London: Biggs 
and Sons. Price, 1. 

Part I. — Mensuration — Mechanics’ Heats — Matter — Physics - - 


Chemistry - Measurement of a Length Relation between Centimetre 
and Inch Measure— Decimal Prefix to Units -The Circle—Areas of a 
Square, Rectangle. Triangle, Parallelogram, Right-Angled Triangle-- 
Area of a Circle—Curved Surface of a Cylinder—Surface of a Sphere. — 
Volume of a Cube — Parallelopiped — Cylinder — Prism Pyramid — 
Sphere Liquid Relation between Metric and Imperial Fluid Measure-- 
Mass—How Masses are Measured Comparison of Metric and Im] ria. 
Units of Mass — Density — Temperature Thermometer — Connecter 
between Metric and Imperial Units of Volume and Mass — Reiative 
Density— Scalar Quantities—Vector Quantities—Force—Lever Balance - 
Barometer — Work — Machines — Energy — Heat — Power — Quest) ons ter 
Self- Examination. 


Exercises in Physics. By CLEMENT J. LEAP ER. 
Illustrated. London: Biggs and Sons. Price, 
28. 6d. 


Part I.—Mensuration and Mechanics—Comparisons of British an'! 
Metric Units of Length - Ratio of the Circumference of a Circle to its 
Diameter - Comparison of Masses and British and Metric Units of. Mass— 
Areas of Circles Parallelograms—Comparison of British and Metric 
Units of Volume— Ratio between a given Volume of Water and its Mass— 
Volume of a Cylinder Sphere - Velocity — Force and its Effect on 
Xlatter Laws. of Moving Bodies—Centre of Gravity — Fundamental 
Notions of a Machine-- The Single Pulley—The Pulley Block— Density — 
Principle of Archimedes—Beaume’s Hydromcter—Elasticity — Discussion 
of Results— Additional Exercises. Part II.-—-Heat—Light and Sound.- 
Verification of the Position of the Upper and Lower Fixed Points on a 
Mercurial Thermometer —Coefficient of Linear Expansion of Brass and 
Apparent Cubical Expansion of Kerosene—Water—Air—specific Heat of 
Alcohol by Method of Cooling; of Lead by Method of Mixtures—Latent 
Heat of Fusion of Ice— Experiments on Vapour Pressure— Determination 
of Dew Point—Barometer Corrections for Temperature—Candle Powers 
of Various Sources of Light—Optical Instruments—Frequency of Musical 
Notes by Syren Method —Sound Waves—Velocity of Sound—Addiuconal 
Exercises. Part III.--Magnetism and Electricity—Force at a Point in a 
Magnetic Field—The Deflection Magnetometer—The Dip Circle or 
Inclinometer — Law of the Solenoid — Electromagnetic Induction. — 
L. lectromotive Force and Resistance of a Cell — The Quadrant Electrometer — 
Resistance of Wires — Proof of Ohm's Law — Measurements of Low 
and High Resistances and Electrolytic Resistances — Experiments on 
Electrolysis -The Tangent Galvanometer — Proof of Joule’s Law — 
The Ballistic Galvanometer — Efficiency of an Electric Motor and 
Dynamo-Electric Machine— Additional Exercises. 


Many engineers are quite satisfied that the former will 

 deteriorate far more rapidly. It would be well, pending 
the further development of this class of motor, to specify 
that such motors shall be subjected on the testing stand to 
accelerating on an alternating-current circuit from rest up 
to 20, 50, or 40 miles per hour, as the case may be, under 
such conditions of terminal voltage and load as would in 
actual practice give a constant accelerating rate of some- 
what over 1:5 miles per hour per second with car or train 
to be handled. If the motor is for a road operating with 
one stop per mile at a schedule speed of 20 miles per hour, 
this acceleration from rest should be repeated every three 
minutes for 15 hours per day for 10 days. If the com- 
mutators of two or three motors could be shown to 
sustain this test anywhere nearly as satisfactorily as the 
commutators of corresponding continuous-current motors, 
this commutation menace would be removed from the 
question, and the chief remaining disadvantages of 
the single-phase equipment would relate to its greater 
weight and lower etticiency. The matter has been alluded 
to since attractive schedules for suburban trains are 
dependent upon the use of accelerating rates of from one 
to two miles per hour per second, and there appears to be 
room for doubt whether the single-phase commutator motor 
can equal the continuous-current motor with respect to 
good commutation under thesé conditions. Should this he 
so, then the use of the single-phase system will entail still 
further decrease in schedule speeds below those practicable 
with continuous-current equipments. Single-phase equip- 
ments will, of course, permit of much better schedule 
speeds for suburban service than are obtainable with steam 
locomotives, but it is probable that they will, to many 
of us, prove to be disappointingly inferior to continuous- 
current equipments." 

Of course, this expression of opinion only deals with one 
section of а wide subject, as the great advantage from the 
single-phase equipment is derived on the transmission and 
distributing side of the system. In the preface the subject 
is dealt with more generally, and the advantages of the 


high-tension continuous-current motor are insisted on. The 
final decision depends on the cost of upkeep when rendering 
the same service by the rival system. 


Elements of Electric Traction for Motormen and Others. Бу 
L. W. Сахт. Harper Bros. 5s. net. 

If by motormen the author means car-drivers, we feel 
that the “others” will be, so to speak, his largest audience. 
It would be good, however, if motormen would take a 
greater interest in and make themselves more acquainted 
with, theoretically and practically, the mechanism they 
have to handle. So far as we know, there is no other book 
of the kind and on the lines of this one, in that the prevail- 
ing central idea is the mechanism whereby electric tractiou 
is utilised. It has been well said that a modern steamship 
is merely a box of mechanism—which is true—but is not 
the electric car also in the same class? Mr. Gant tabulates 
a саг equipment. Не says: “The essential parts of a car 
equipment can be classified as follows : 

1. The necessary switches, circuit breakers, fuses, con- 
trollers, rheostats, or resistance boxes for regulating 
or controlling the electrical power supplied to the 
motors; also („% some form of lightning arrester for 
safeguarding the car from a lightning discharge; (ö) 
in some cases an earth switch, wherebv, in an 
emergency, the trolley wire can be safely and 
effectively earthed, as may be advisable in the event 
of a trolley wire breaking. 

2. The necessary motors, complete with gear wheels, etc. 

5. The necessary switches, fuses, lamps, ete., for the etfec- 
tive lighting of the car. 

4. The necessary hand-brakes, sand boxes and gear, life- 
guard attachments, gongs, signalling bells, destination 
indicators, ete. 

It will be seen this classification applies more directly to 

trolley systems, but when conduit or shoe systems are 

in use some slight alterations will be necessary. Diagrams 
of connections and descriptions of the details are given 
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Elementary Questions in Electricity and Magnetism. | ARCHIBALD CONSTABLE & CO Ltd 


By MacNvs MacLean and E. W. MarcuHant. London: 
Biggs and Sons. Price, 1s. 6d. 


Contents, — I. Frictional Electricity — Elementary Phenomena. — 
Conductors and Insulators — Attraction and — Repulsion — Torsion 
Balance --- Electrostatic Lines of Force - Potential — Distribution of 


Electricity Capacity Electric Machines. II. Magnetism— Elementary 
Phenomena— Magnetic Lines of Force—Law of Attraction Magnetic 
Induction — Terrestrial Magnetism - - Magnetic Potential. III. Current 
Electricity —Simple Voltaic Cell- -Chemical Effects of Currents— Electric 
Currents -Electromotive Force—lleating Effect of Currents Magnetic 
L.ftects of Currents — Galvanometers - - Variation of Resistance. with 
Temperature — Thermo- Electric Effects — Measurement of Resistance-— 
Induction of Currents. Tables of Electrical Constants. 


Questions in Elementary Electrical Engineering. 
With Numerical Solutions. By C. J. LEAPER. 
London: Biggs and Sons. Price, 3d. 

Contents, — Units —Ohm's Law — Primary Cells- - Resistances — Solenoids 
and Electromagnets — Measuring Instruments — Bells and Telephones — 


Dynamos and Motors—Accumulators — Glow Lamps — Arc Lamps-- 
Distribution and Wiring —Solutions of Numerical Questions. 


Armature Windings of the Closed-Circuit Type. 
By Wm. Cramp, A. M. I. E. E., Lecturer in Electrical 
Design at the Central Technical College, London, 
and Municipal School of Technology, Manchester. 
Illustrated. London: Biggs and Sons. Price, 1s. 6d. 

Part I —Simple or Simplex Multiple- Circuit Windings, Ring or 

Drum. Part. II. — Multiplex Multiple-Circuit Windings, Ring or 

Dram. Part III.—Simple or Simplex Two - Circuit Windings, Drum. 

Part IV. — Two- Circuit Ring Windings. Part V. — Closed - Circuit 

Windings applied to Alternatives Summary of Rules Governing 

Multiple-Circuit Windings, Ring or Drum, and Two-Circuit Windings 

Ring or Drum. 

P. actical Notes on Electric Mains By B. L. R. LEE. 
Illustrated. London: Biggs and Sons. Price, 6d. 

Contents, —General, and the Management of Меп Cable Laying and 

Jointing — Cable Testing — Sub-Stations and Sub-Station Gear — House 

Service and Installations—Street Lighting. 

How to Become an Electrical Engineer. A Series 
of Letters, the outcome of a Prize Offer by the 
Electrical Engineer for the best letter on the above 
subject. London: Biggs and Sons. Price, 3d. 


The above forms an introductory chapter, which is followed 
by two on “The Principles of Magnetism” and “The Principles 
ot Electricity.” Of course, there is nothing much that is 
new to be said of these principles, but the subject-matter 
of these chapters is well put. The illustrative examples or 
proofs to drive home the lesson are of a practical kind. 
Chen follows two chapters on “The Principle of the 
Dynamo,” and on “The Principle of the Continuous- 
Current Motor.” These, like the former, are good, but for 
clearness of expression and value of explanation the suc- 
ceeding chapters are excellent. Far too little attention 
has been previously given to the questions of energy, the 
principles of work, various measurements, and the part the 
work absorbed plays in all tractive problems. Here, as 
throughout the book, the best examples are such as appeal 
to the worker, and a careful consideration of requirements 
shows where economy can be obtained orlost. Perhaps 
the best part of the book is the chapter which deals with 
the “Mechanics of Traction." Here we have considered 
velocity, acceleration, load, friction gearing, and such like 
problems, all of which bear a most important part in 
traction. From the motorman's point of view, and for 
immediate application, the information given on the 
* Application of Motors to Traction” will be most interest- 
ing, although that about ** Brakes " will be almost equally 
welcomed. Altogether the book is full of good things, and 
ought to be extensively read and its contents studied. 


Office Organisation and Management. By Lawrence R. 
DicksEE, M. Com. F. C. A., and H. E. Brats. Sir Isaac Pitman 
and Sons, Limited. Ss. 

The authors of this book are both well known, and 
tramway men will immediately connect Mr. Blain with 
the important tramway undertaking at West Ham. The 
object of the book is to assist those who have to manage 
large offices by giving hintsas to the best means of organis- 
ing in the various departments. The book is not a specialist 
one, in that itis not devoted to one particular business. 
The importance of an efficient organisation in office work 


NOW READY 
Electric Railway Engineering 


By H. F. PARSHALL, M.Inst. C. E., etc., 
and H. M. HOBART 


Fully Illustrated 42s. net 


This is undoubtedly the most thoroughly compre- 
hensive work on a rapidly growing and immensely 
important branch of engineering, and is likely to 
remain for long the standard book on the subject 


Practical Electro - Chemistry 


By BERTRAM BLOUNT, F. S. C., F. C. S., 


Assoc. Inst. C. E. 
Second Edition, Revised and brought up to date 
Illustrated Demy 8vo 158. net 


The utility of this work is proved by the reputation 
it has attained since its publication in 1900 


Electric Furnaces 
By J. WRIGHT 


With 57 Illustrations 
8s. 6d. net 


Second Edition Demy 8vo 


10 Orange Street, Leloester Square, London, W.C. 


will be recognised by all who have to do with it, and they 
will find a vast amount of useful information in the volume 
before us. In the organisation side we have in this country 
something to learn from abroad. Thus, to quote from the 
introductory chapter: German and American methods 
have had a marked influence in establishing the importance 
of perfecting office organisation, and it is to the latter weowe 
the establishment of a new *profession'—that of the organiser 
who advises on commercial equipment, suggests a plan 
of campaign, draws up а set of books, and assists in the 
selection of the staff. In this country such work has for 
a generation or more been regularly undertaken by pro- 
fessional accountants, but in the States, even at the present 
time, accountancy, seriously regarded as a profession, is 
still practically in its infancy. ‘There can be no doubt that 
the attention which has been directed within recent years 
to the importance of office organisation has had a far-reach- 
ing effect in increasing the efficiency not merely of office 
arrangements, but also of every branch of business enter- 
prise. The aim of the present book is to show the direc- 
tions in which new methods may be found of advantage, 
and to suggest a systematic organisation of cvery detail of 
office work." | | 

Although organisation can do much, it is powerless with- 
out efficient management, and in this respect a successful 
manager with originality is required for success in 
business. Again, to quote from the introduction: * The 
trend of commercial life is all in the direction of improve- 
ment, and it is the man with originality of ideas who has 
trained his imagination to come into play in business life 
who outstrips his fellows. It is not well to run after 
novelties for the sake of novelty, but it is often the 
presentation of an old idea in some new form which brings 
business, and which, in course of time, marks out a man as 
one who does not run in a groove, but has brains to think 
out new ways." 

The book deals with the commercial side of oftice 
management, but there will be found in it a great deal 
which will interest the manager of a manufacturing 
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business. 


We strongly recommend the volume to our 
roaders. 


A Practical Treatise on Modern Gas and Oil Engines. Dy 
FREDERICK Grover, A. M. I. C. E., M. I. M. E. Fourth Editiou. 
The Technical Publishing Company. l'rice, 5s. net. 

Four editions mean that the book has deserved success. 
This would also be inferred from other sources. It is 
seldom, indeed, that an author in a first edition. should 
foretell such developments as are in full practice before the 
fourth edition appears less than 10 years after. Yet Mr. 
Grover can safely say, “Some portions of the work, which, 
when written, might bo deemed to be of a prophetic nature, 
have now been realised in practice." ‘The only suggestion 
that we care to make is that during the life of this edition 
the author carefully considers the varigus paragraphs in 
view of rewriting and leaving out much that is fast becom- 
ing a little obsolete in consequence of the devclopments in 
the directions he foresaw. It is more than probable that 
suction gas plants and plants deriving their fuel from 
sources not “lighting gas" will ere many years have passed 
be in the majority. 


The Universal Electrical Dircctory (J. A, Berly's), 1907. 


Names, names, names, and still more names to show the 
growth of the electrical industry. This year the total 
number of names in this directory has reached 32,883, of 
which 14,430 are in the British section. We have not 
counted these ourselves, but take them from the publishers. 
The other totals are: fromthe Colonial and general section, 
4.640 names; Continental, 7,738 names; and U.S. A., 
6,075 names. Hach section is again sab-divided into an 
alphabetical and classified section, and in the case of the 
British a geographical section has been added, which is of 
unquestioned use to travellers. A thumb index simplifies 
the turning up of any part desired. Tho alphabetical 
sections include telegraphic addresses, telephone numbers 
and codes, and many financial particulars regarding British 
limited liability companies. The value of su:h a directory 
lies in the accuracy of the information given, and in this 
case the publishers have spared no trouble to get correc! ions 
right up to date. 


BOOKS RECEIVED. 


Electrons, or the Naturo and Properties of Negative Elec- 
tricity. By Sir Orly Lopes, F.R.S., D. Sc. (Lond.), ete., 
Principal of the University of Birmingham. London: George 
Bell and Sons. 

Although this work is dated 1906, we have but just 
received it. Carlyle once uttered the following words: 
* We havo undertaken to discourse’ here for a little on 
great men, their manner of appearance in our world's 
business, what ideas men formed of them, what work they 
did—on heroes, namely, and on their reception and per- 
formance; what I call hero-worship, and the heroie in 
human affairs.” Carlyle gave а series of five lectures, but 
in the series was no plea for the hero as a man of science. 
Yet wo incline to the opinion that the nobler among 
scientific men form a race of heroes not surpassed in any 
other direction. Among this race Lodge would find place, 
for he has rarely been equalled in directness and clearness 
of exposition—and, what in a measure is more valuable, in 
imagination. Tho diference between the scientific master 
aud the scientific man is merely in the degree to which the 
one possesses scientific imagination. But our purpose is 
not now to discuss Lodge; it is to announce the issue of 
this book, leaving comments upon its coutents for a future 
issue It is enough to say here and now that the subject 
matter is of the highest interest, and is brought before the 
reader in à very convincing manner. 


-— 


The Royal Navy List and Naval Recorder. Published quarterly. 
Witherby and Co., 326, High Holborn. 10s. 

Special attention may he directed in this number to the 
section devoted to the ** War and Meritorious Services of 
Officers“; also the revised“ Bibliography of Naval Litera- 
ture” should claim the close attention of all who are 
interested in the subject, 
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Harper & Brothers’ Standard 
Works on Electrical Engineering. 


ELEMENTS OF ELECTRIC TRACTION tor motormen 


and others By L. W. GANT. Demy 8vo. Profusely illustrated by sp-cíaily 
prepared Diagrams. бе. net; 68. 4d. post free. 

А work specially written and primarily intend. d f r Motormen, Depot Fore- 
men. Insiectors, Apprentices. and others ешр! yed on electric tramway 
s s'ems tos гун anlan as an elementary text-book for s udents beginning the 
stud: of elect ic traction, 

In this work the fundamental, mechanical, aud electrical principles ander- 
tying electric tran. way traction are dealt with in a simple and concise manner, 
nod їп such a way as to enable а mot man to vb ain a definite and p. а; tical 
ku -wledge of the w rking and runving of a саг and the underlying теаз юз ; 
ipee ch«pters belug devoted to the application of motors to traction, e ect . ie 

rakes, etc. 


LABORATORY WORK in восьчоа: engineering. P. eli minary 


Grade By JONN ROBRRTS. junr., of the Blackburn Technical School. 
Demy 8vo. Profus- ly Illustrated бе. net; бе. 4d. post free. 

% The book is excellent and will be found of great assistance to students, and 
at the same time wil! lighten the work of teacher or demonatrator, who wil) 
fird the numerous exp-timents capable of adaptation to their local circam- 
stances "— Electrical Engineer. 


ALTERNAT НС CURRENTS : mor theory, Generation, ana 
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REVIEWS. 


Electric Railway Engineering. 
and Н. M. Honanr, XI. I. E. E. 
Limited, London. 423. 


Second Notice. 


The generation and transmission of the electrical energy 
for railway working forms the second division of the book. 
It is divided into four chapters, dealing respectively with 
“The Electric Generating Plant,” “The High-Tension Trans- 
mission System," “ Тһе Sub- Stations," and “The Distribut- 
ing System.” In the first of these chapters a description 
is given of a few power stations, but the subject generally 
is treated rather more from the tramway than the railway 
point of view. In all the illustrations of actual work 
engines are shown as the prime movers. In the desiga of 
a turbine station shown, the relative positions of the boilers 
aid turbines are not those which have been found most 
advisable in large power schemes. Some useful tables 
appear at the end of the chapter illustrating the 
advantage derived from increasing the size of the units 
in such stations. The high-tension transmission system, 
which is practically the same whatever system of electrity- 
ing the trains is adopted, is dealt with exhaustively. The 
practical illustrations of work carried out by the London 
Underground Electric Railways Company bring the 
information well up to date, and we notice also extensive 
quotations from the Engineering Standards Committee's 
report on tho subject. Most space is devoted to cable 
work, but at the end of the chapter some information is 
added as to the design of overhead high-tension lines. The 
suburban lines equipped up to the present have practically 
all used underground mains, but as the work of clectrifica- 
tion spreads into the country there is every reason fora 
change to be made to overhead lines. Higher voltages can 
then be used, and the first cost reduced. This is specially 
the case with those main lines of railways where there is a 
considerable strip of land beside the track unoceupied. 

The chapter on sub-stations brings us back to a point 
where the difference between direct aud single - phase 
systems of traction begins to be felt. With the direct 
current in use on the line, some means of converting the 
three-phase current transmitted by tho feeders into direct 
current has to be provided. ‘The relative advantages of 
motor-generators with synchronous and non-synchronous 
motors as compared with rotary converters are gone into 
exhaustively, both from the technical and commercial 
standpoint. We do not notice, however, any reference to 
La Cour converter, which is finding so much favour in sub- 
station work. Perhaps the lower frequency used on most 
railway systems is against this newer type, but it is 
being extensively uscd on at least one line in the London 
area. Accumulators and boosters, to enable them to 
equalise the load on the sub-stations and the demand for 
power from the main generating station, are now more 
appreciated than some few years ago. This part of the subject 
is clearly dealt with in the book before us. The descriptions 
of the sub-stations on the District Railway, on the Great 
Northern Railway, and on the New York Central Railway 
bring the history of what has been done in this division 
of the subject wcll up to date. The procedure in estimat- 
ing the capacity of the machinery in several sub-stations 
is briefly as follows: The number of trains fed by each 
sub-station at all times must be estimated. <A table should 
be drawn up showing the momentary maximum and average 
load on each sub-station both at the time of heaviest trattic 
and at light load. The output of the sub-station may be 
taken as 5 per cent. in excess of the input to the trains. 
‘The maximum momentary output may generally be taken 
as occurring when two trains are taking their maximum 
accelerating current, as all other trains that can possibly be 
supplied from the sub-station are taking their normal current. 
From this table the size and number of the umts can be 
determined and the percentage of spares arranged. The 
net result is that the capacity of all the sub-station 
machinery is usually between 40 to 60 per cent. greater 
than that of the plant in the generating station. From 
this point of view, the alternate-current system of traction 
has the advantage that the static transformers can stand 


Ву H. F. Parsua I., NI. I. C. E., 
Archibald Constable and Co., 


overloads better than rotary converters. Hence, with a 
single-phase system the normal capacity of the sub-station 
equipments can be kept down. With the distributing 
system the ſight between alternating and direct current is 
renewed, and the authors state that 1,000 volts may bo 
considered the safe limit of E M.F. for the rail system as 
now constructed. With overhead work they consider that 
(direct current motors for 1,500 to 2,000 volts сап be 
built, which with two motors in series would give from 
3,000 to 4,000 volts on the overhead line. When deal- 
ing with work completed, much tabulated information is 
given, and it is evident that it is no easy matter to com- 
plete such tables. Thus, when examining Table No. 74 of 
conductor rails for various lines, the name of the line is in 
five cases the only information given. We looked through 
this chapter for some information as to the creeping of 
conductor rails, which has proved of considerable trouble 
on certain lines, but did not find the subject dealt with. 
The importance of standardising the relative position of 
conductor rails with respect to the track is, however, 
emphasised by the wide variations shown to exist on the 
diflerent lines in this country. Overhead construction 
forms another important branch of the subject, which will 
evidently have to be considerably enlarged in the next 
issue of the book. 

The last section of the volume is devoted to rolling stock, 
and is, perhaps, the most attractive portion of the book. 
In it illustrations and details of electric locomotives and 
motor carriages abound. The descriptions are not composed 
of generalities, as is too frequently the case, but contain 
sufficient engineering information to enable valuable 
deductions to be drawn; thus the old battle between 
geared and gearless locomotives can be again fought out 
with the statistics provided. Exceptionally good drawings 
appear of the series of three-phase locomotives built by 
Messrs. Ganz and Co. for the Valtellina Railway. This section 
includes the details of locomotives supplied by the compauy 
to the Italian State Railways only last year. The Oerlikon 
experimental locomotives, and those by Messrs. Siemens 
and Halske and the Allgemeine Electricitiits-Gesellschaft, 
used on the Berlin-Zossen trials, appear with full descrip. 
tions. 

Finally, single-phase traction is gone into. While the 
authors express their own opinions as to the merits of 
the continuous current, equipments over the single-phase, 
they give every eredit to the pioneers of the newer forms 
of electrie traction. We know of no book which contains 
so much practical information for the engincer when dealing 
with the electrification of railways. The fact that certain 
data have always to be added year by year to keep the 
statistics up to date does not detract from the value of this 
volume, in which such a vast amount of practical informa- 
tion is collected in a convenient form for reference. 


DOMESTIC ILLUMINATION.* 
(Concluded from Supplement, Jan. 25.) 


As to the walls themselves, wainscoting and dark, soft 
finished papers absorb light very strongly, and render light- 
ing difficult, while the white-painted wood and light papers 
freely used in Colonial houses produce exactly the reverse 
effect. The character of interior finish being determined 
by the contemporaneous fashion, can, of course, seldom he 
really subordiriated to the matter of illumination, which 
affects only personal comfort, but in planning a scheme of 
decoration it je necessary to bear in mind that the darker 
the general effect the more light should be provided. 

The outlets for gas and electricity provided for and 
quite adequate to light a brightly-fimshed house, will 
prove entirely insufficient if a scheme of decoration in dark 
colours be afterwards carried out, so that it is the part of 
wisdom to arrange the original outlets to meet the worst 
probable conditions for lighting. This will generally mean 
arranging for about double the minimum amount of 
illumination wanted on the hypothesis of strong diffusion 
from the walls. 

If conditions demand or fashion dictates any attempt at 


* Extracted from © The Art of Illumination,“ by Dr. L. Bell Ph. D, 
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— MM —— Á —— M —— M ааа 


very bright illumination, a sort of simulated daylight, all 
matters relating to diffusion are of very serious import. 
Fortunately, such is not the usual case. Where the main 
purpose is that already strongly urged, of merely furnish- 
ing such illumination as is necessary for practical or artistic 

urposes, there need be no effort at uniform intensity of 
fight or at making dark corners brilliant, and, while the 
aid of favourable diffusion is still important in reducing 
the total amount of artificial light furnished, it no longer 
80 completely controls the situation. 

With the data now at hand, we can form a fairly definite 
idea of the quantity of light which must generally be 
provided. Опе can get at the approximate facts by con- 
sidering the amount of light that must be furnished in а 
room of given size to bring the general illumination up to 
a certain value. The particular value assumed must depend 


TONES, 7. m 


— 


Fie. 79.— Vertical Section of Room, 


upon the purpose for which the room is to be lighted. For 
instance, since one candle-foot is an amount which enables 
one to read rather easily, let us assume that we are to 
furnish in a room 29ft. square and, say, 10ft. high a 
minimum of one candle-foot. 

To start with, we must make some assumption as to the 
amount gained by diffusion from ceilings and walls. "This, 
in a concrete case, we can make an educated guess at from 
the data already given. In general, Wybauw found that 
in moderate-sized rooms the diffusion increased the ettective 
value of the radiant 50 per cent, which, as it agrees 
pretty closely with our own values, taking into account a 
light ceiling, we will use for the present purpose 

Let the assumed radiant be at 7 (Fig. 79), and at a 


height of 6ft. біп. above the floor. Now draw ап 
imaginary plane, a b, at a height of 2ft. біп. above the 
floor, and take this as the surface to be illuminated. If 


r is in the centre of the room, the greatest distance from г 


to a corner of the plane a b will be ~ 21610. = 14-7ft. Each 
candle-power at r must be reduced proportionately, so that 
one candle at r would give 2 1; candle-foot at the point in 
question. According to our hypothesis, diffusion aids bv 
50 per cent., so that, instead of requiring 216 c.p. to give 
one candle-foot in the remotest corner, the real amount 
would be 144 c.p., which would be handily furnished by a 


20' ... 


w- arr 


Fie. 80. - Floor Plan. 


F16. 81.— Floor Plan. 


cluster of nine 16-c.p. incandescent lamps. The result 
would be a room quite brilliantly lighted, for, except very 
near the walls, the illumination would be much in excess of 
one candle-foot, rising to four or five candle-feet upon the 
plane of lighting under and near the lights. 

Such an arrangement of the lights is, however, 
uneconomical in the extreme, since the distant corners are 
illuminated at а very great disadvantage. Fig. 80 shows 
the advantage gained by a rearrangement. Here the 
room is divided by imaginary lines into four 10ft. squares, 
and in the centre of each of these is a light 6ft. 6in. above 
the floor, as before. Now, if a corner of the plane of 
lighting, as E, reccives one candle-foot, the requirements are 
fulfilled. But E is distant from D just about 8ft., from 
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C and B almost exactly 16ft., and from A less than 22ft. 
It, therefore, receives, neglecting A, for each candle-power 
at D 1:64 candle-foot, and for each at C and B a total of 
1:128 candle-foot, or, allowing for diffusion, 1:43 and 1:87 
respectively (nearly), so that it at once becomes evident 
that four 32-c.p. lamps are more than sufficient to do the 
work. Taking A into account, four 25-c.p.lamps would almost 
suffice, but obviously themaximum illumination is perceptibly 
lowered. It would be a maximum at the centre, and for 
32-c.p. lamps would there amount to two candle-feet. A 
still further subdivision would lead to still better distri- 
bution from the point of view of economy, and, indeed, 
something can still be gained by a further redistribution 
of the light, for, with lights arranged as in Fig. 81, at the 
centre and in the circle inscribed in the room in question, 
five 20-c.p. lamps would very closely fulfil the conditions, 
Б the total amount of light required to meet the 
assumed condition from 144 c.p. to 100 c.p. in all. 

Obviously, with a fixed minimum illumination and no 
other requirement, the conditions of economy will be most 
nearly met by a nearly uniform distribution of the mini- 
mum intensity required. There is, however, a limit to 
practical subdivision in limited areas such as rooms. In 
the case of large buildings, as we shall presently see, one 
can easily flgure out the illumination on the basis just 
taken, but in domestic lighting we have to deal with a very 
limited number of radiants, at least in considering gas and 
electricity. 

By far the best results are attained by providing a very 
moderate general illumination and then superposing upon 
it strong local illumination for special purposes. For 
example, in most rooms better practical results than 
those of Fig. 81 would be reached by following the same 
arrangement, but using four 16-c.p. or even four 8-c.p. 
lamps and one 32-c p. lamp, the latter being placed near 
the point where the strongest illumination is required. 
The result would be to give the extreme corners all the 
light they really need, and to provide plenty of light where 
it is of most practical value. 


A Series 
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Technical Electricity. By Pror. Н. T. Davipace, B.Sc., 
M. I. E. E., and R. W. HvrcniNsow, B. Se., A. M. I. E.E., F. R. G. S. 
London: W. В. Clive, 157, Drury-lane, W. C. 4s. 6d. 


This is an addition to the well-known series of scientific 
text-hooks given out by the University Tutorial Press, and 
it, therefore, merits respectful attention. The authors 
appear to think that a new elementary text-book on the 
subject of electricity necessitates some explanation, and 
they are at pains to explain the raison d’être for their own 
work. There is such a profusion of technical text-books 
on the market that the tutor or student in search ofa 
book to suit his needs is lost in a maze as bewildering as 
that of a Vallombrosian thicket, and it is little wonder then 
that he should demand some guidance in his efforts to 
choose an efficient text-book. But there is plenty of room 
for really good books, and these will always be sure of a 
large clientele. It has been frequently urged that in the 
training of those who intend entering the electrical 
engineering profession theory and practice are kept 
too far apart, and that the pedagogue takes too 
large a place in the education of the budding elec- 
trieal engineer, to the exclusion of the workshop 
foreman. We are happily outgrowing the conditions 
which called forth such a reproach. It is now, more than 
ever, realised that practical knowledge must be based on 
sound scientific principles, and accordingly we are witness- 
ing a wide departure from the older methods of giving 
instruction, Many of the text-books which have done 
yeoman service in the past now require overhauling and 
bringing in conformity with modern ideas, and the new 
books must satisfy the advanced requirements if they are 
to have any influence upon students of the present genera 
tion. The book which lies on our table is one of that 
class. It is divided into four parts, in which ** Dynamics,” 
“ Electrostaties," “ Magnetism,” and ‘Current Electricity 
are dealt with. The authors have taken great pains to 
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give the student a clear idea of units and systems of units. 

Much attention has been given to electrical and magnetic J d d 
calculations, the book containing numerous worked examples Harper $ Brothers Stan ar 

of a practical character, and also problems of a similar type : | : 

to be worked by tho student. Considerable attention has W k El | | Е 

been devoted to the construction and use of modein or 8 on 00 [109 [| 667] . 
laboratory and commercial instruments, the calibration of 
ammeters and voltmeters, lanp-testing, and the like No 


more need be said here at present than that the book has ELEMENTS OF ELECTRIC TRACTION tor motormen 


. : Р and others Ry L. W. GANT. Demy 8хо. Profusely illustrated by specially 

been prepared in accordance with the most modern ideas prepared Diagrams. Be. net; 59. 4d. post free. 
as regards technical education, and as a text-book it should A work specially written and primarily ntended for Motormen, Depot Fore- 
b fe ide bl ral he i llige de men, Jnsiectors, Apprentices. and others empl yed on electric tramway 
e ol cousiderable valuc to the inte igent student. sys'ems 10 serva also as an elementary text-book for students beginning the 


stud of electric traction, 
In this work the VVV корип under- 
e e . lying electric tramway traction are dealt eith ina simple and concise manner, 
The quarterly publication of the laszachusetts Institute d in auch a way as to enable a motorman to е „ practical 
` ] ‘hich is , УРУЛ ; ku »wledge of the working and running of а car and the underlying reasons: 
of 1 echuology D Doston, wh ich 13 know nas the Tech nological special chapters being devoted to the application of motors to traction, electric 

Quarterly and Proceedings of the Society of Arts, has now | [| brakes, ete 

reached its nineteenth volume. The December issue contains 


some very useful articles, none of which, however, are of | [LABORATORY WORK in кошом: engineering. Preliminary 


] 1 Grade. By JOIN ROBRRTS, junr., of the Blackburn Technical School. 
electrical interest. А Demy vo. Profusely Illustrated. Бе. net; 58. 4d. post free. 
'The Proceedings of the American Institute of Electrical The book is excellent and will be found of great assistance to students, and 


ч М . . at the same time will lighten the work of teacher or demonstrator, who will 
Engineers (vol. xxv., No. 12) contains the following find the uumerous experiments capable of adaptation to their local circum- 


interesting contributions, the most important of which | | stances "— Electrical Eugineer. 
have already been dealt with in the Łlectricul Engineer: 
“New Types of Incandescont Lamps,” by Dr. Clayton H. ALTERNATING CURRENTS : reir meory, coneration, ana 


1 4 в y : : : > э M Transformation. Ry ALFRFD HAY. D.Sc., M. L F. T. Demy  8vo. 
Sharp ; Recent Invest igation of Lightning Protective 178 Tilustrations. 307 pages. бе. net; 68. Bd. port free. 
Apparatus,” by Mr. R P. Jackson; discussion on “The © The best hook ever written or published on the subject which it treats. ”— 


Audion: A New Receiver for Wireless Telegraphy "; and | | Elctrical En ner. 


j 


discussion on “Effect of Iron in Distorting Alternating 


Current Wave-Form." PRACTICAL ELECTRIC WIRING ro Lighting Installations. 


Ry CHAR! EA C, MRTCALFE. A. M. I. E. F., Electrical Frgineer to the Educa- 
tion Committee, Manchester. Demy 8c. With over 130 Illustrations from 
Original Drawings and Photographs. бе. net; 68. 4d. post free. 


: The hook fs one that should he in the establishment of every contracter, if 
BUSIN ESS P UBLICATION S. not in the possession of every wireman."— Electrical Times. 


Messrs. Mountain and Gibson, Limited, of Bury, are ELECTRICAL ENGINEERING. FC Trana. 


ае 2 : : lated hy W. W. H. GRE. A.M.T.E.K.. and C. KIszBRUNSER, A. M. I E. E. 
bringing to the notice of the public some of their more Demy 8vo. Profusely Illu - trated. 6s. 
important specialities for clectrie tram ways which have ** We have nof. seen anv elementarv hook on electrical engineering which is at 


i + H : = once 20 popular and so practical as this тогК.''—– Engineering. 
recently been improved in design and detail. These com- 


priso a new-type single four-wheel truck, maximum traction THE DISEASES OF ELECTRIC MACHINERY а 


BWINg bolster truck, and patent radial-axle truck, also Their Svmptoms, Causes, and Remedy. Ry C. KINZBRU NNER, A. M. I. В. E. 
sweeping and watcring cars and snow plough. These are Limp Cloth, is. y net ; te. 8d. post free. 

ln е; at ** A hook which micht he placed with great advantage in the handa ef an 
essentially days of special sation, and Messrs. Mountain and Intelligent mechanic or a student just entering the testing shop." — Elecetrician. 
Gibson have specialised in the manufacture of ears, with 


the result that tramcars and swecping cars (the latter being | | TESTING OF CONTINUOUS-CURRENT MACHIHES 


especially in demand during the winterly weather) are in Tahoratories and Test Rooms, Ry С. KIN7RRUNNRER, A. M. I. K K. 


turned out of their works in a high stato of perfection. M е Ca. BM Dost free 

в . e ° “ 1 e. 1 
Though it is somewhat late in the day to receive New | | ence or rer pecie tienta should find ming at АП times Кшт 
Year gifte, we nono tho less accept with thanks the pocket hensiva manner. . Electrical and mechanical engineers and inapecto's of 


А 8 н d electrical plant wil! find instructive date ar to continuous. current Plant which 
diary for 1907 which Messrs. Mountain and Gibson have тау enshle them to surmount many a diftlenity.'— Electr ical Magazine. 
sent to us. Manufacturers, ever on the look out for 


originality in their method of bringing before the pablic | f ELECTRIC TRACTION. >, eoneer н. surra. Assoc. M T C. k. 
that for which they have for disposal, have discovered in M.T. Mech. N. M. I. v. K.. M I. end at. I. Whit achol. Demy 8vo. 465 pages 


* iss F : Ue i s 1; 547 Wlustrations Oa, net: Os. 6d. post free. 
the is пе of tho bulletin a very effective medium. If we t- This honk may he najd to nossens a nniqne merit in being a handy сатра. 
mistake not, some of the electricity supply companies | den of facts derived from practical examnlen. . . One of tbe best attempts 


were the first to adopt this medium, and the New- made to cover the fleld.”- Times Engineering Supplement. 


castle-on-Tyne Electric Supply Company, Limited, and "e 55 FFF 
the County of Durham Electric Power Distribution | | CONTINUOUS - CURRENT ARMATURES : mer 


A ge ee does Wind A Construction. By ©. KINZRRUNNRER, A.M. 
Company, Limited, who jointly run the Tyneside Electric id Demy буо, "Protusely Шона dé, Bd. oe: „ 
Pioneer, are to be congratulated upon the healthy state of “Clearly written and well-fllnetrated book which should appeal both to 


their publication, which makes its appearance this yep gene Dame ишы e 
an enlarged form. This little journal makes no protence 


whatever to catering for the needs of electrical engincers, ALTERNATING-CURRENT WINDINGS : mer Theery 


: А j and Construction. By C. KINZBRINNRR, A. M. I. K F. Demy Pro. 
neither does it pose as a technical paper. It merely Profusely Illustrated. 38. 6d. net; 36. Od. post free. 
purports to bring before the average houscholder sub- "А really valuable featnre of the hook are the diagrama and photographs, hy 


i Я i я : A compsari«en of which the anthor haa ancceeded in explaining the various 
stantial facts to convince him of the advantage of Using modes of winding large alternators more clearly than words can possibly do, "— 
electricity for lighting, heating, and other domestic Rlectrical Times, 


PU Doe And well, indeed, does it perform it task 
right in appearance, and containing short, crisp, and | [STARTERS AND REGULATORS ter ricctro Mot-re ane 


ГАУ ae Y ч dala ee flenerators, Thanre Crretenctian an^ Caenectian, Ву H. ER Ava 
attractive articles on the popular applications of electricity. Translated hv C Wiwznprvwwn ard N, WEST. Demy Bvo. Profusely 
it is of the exact nature which is calculated to drive home Innstrated. фе, 6d. vet: 48. tod. post ‘ree, 
to lay men such information as they require. “Tt will he fannd na fu! to evervone engaged in the ict e power business. 


| ў and по designer сап afford to overlook it.“ Rlectrie Contraztor. 
Another publication of the same class, though making 


its appeal to a different public, is Zns/allation News, brought CONSTRUCTIONS OF FLECTRIC MACHINES oun 
A 


out by Simplex Conduits, Limited. The object of the POARATITS, Part 1.—Qwitehhnard Apperatne, Ry © KINZERUNNER. 


company in issuing this magazine, as explained in the AMIER. 130. Һу Sin. Фе, Sd. net: 26. 00. тоз! free. 
; ] Jur ila „The drawings are very neat, and douhtless fo s*udente and drauch 
preface to the first number, is “to make clear the many the plates will be very useful for reference."— Klectrical Rewew. комн 


advantages of the Simplex system to those who still remain || .————————— —2 ... 
ju darkness," and to keep the enlightened ones reminded of HARPER & BROTHERS, 45. Albemarle Bt., LONDON, W. 


{ose same advantages, 
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XXV. 


KINETIC ENERGY. 


In our notice of Mr. Gant's book on Electric Traction 
we noted his practical examples. In tramway work the 
question of brakes is important. The ordinary man simply 
takes it that “brakes” are to stop the car, and there his 
view of the matter ends. The practical man has to go 
further, and this is what Mr. Gant tells us of the energy 
that the brakes have to dissipate. | 

KINETIC: ENERGY. 

The value of a car's kinetic energy depends not only 
upon the total weight of the car (passengers included), 
but also largely upon the speed; in fact, it varies as the 
square of the speed. Thus, in any given case, to double 
the speed of a car means that the kinetic energy would 
he increased to four times its original value; three times 
the speed means that the energy would be increased to 
nine times its original value, and so on. 

The fact that the kinetic energy increases as the square 
of the speed indicates the danger that arises when a car 
gets beyond control coming down an incline, as with a 
vain in speed there is a still greater gain in energy, and 
hence the increasing difficulty in successfully braking the 
car, as the greater amount of energy has to be converted 
into some other form of energy before the car can be 
brought to rest. 

The actual value of the kinetic energy can easily be 
caleulated if the weight and speed of the саг be known. 
When dealing with draw-bar pull, it was seen how, in the 
case of a car starting from rest, the kinetic energy could 
be calculated if the accelerating force, and the distance the 
force was exerted through, were known. 

The following approximate rule, which is generally more 
applicable, is a simple modification of that same method of 
calculating the kinetic energy : 


Kinetic energy in foot-tons 
_ (weight of car in tons) x (speed in miles per hour)? 
50 
This can be still further simplified when the car weighs 
10 tons, the kinetic energy in foot-tons then being obtained 
hy dividing the square of the speed in miles per hour by 3. 
Evample.—The kinetic energy in foot-tons stored up in 


а 10-ton car travelling at a speed of 12 miles per hour is 


1# namely, 48 foot-tons—or 48 x 2,240— 


equal to 


namely, 107,520 foot.pounds. If the car were brought to 
rest in 10 seconds, or one-sixth of a minute, this energy 
would have been converted into some form or other at the 
rate of six times 107,520— namely, 645,120 foot-pounds 
per minute. If this energy were converted, say, into elec- 
trical energy, and utilised, assuming a total etticiency of, 
say, 70 per cent., useful work would have been done at 


the rate of mE x 70 namely, 451,548 foot-pounds per 


minute ; and this would be equivalent to 451,581 namely 
55,000 

13:6 e.h.p. That is, energy stored up in the car in this case 
would be capable of supplying electrical energy at the 
average rate of 13:6 e. h. p., or 10'1 kw., for the short period 
of time during which the car was being pulled up— namely, 
one-sixth minute ; in other words, electrical energy of the 
value of 0:028 Board of Trade unit. 

As it is useful to be able to estimate the speed a car will 
attain on descending a gradient, the excessive speed 
attained in a given time in some cases hardly being realised, 
the first two of the following formul:e have been specially 
drawn up to enable the speed a car will attain to be 
approximately calculated as indicated below : (1) The first 
formula enables the approximate speed to be readily calcu- 
lated that a car starting from rest will attain in any given 
number of yards on descending any given gradient. (2) 
The second enables the approximate speed to be readily 
caleulated that a car starting from rest will attain in any 
given number of records on descending any given gradient. 
The speeds are those which would be attained simply due 
to gravitational effects, and not to any speed the motors 


might give to the car in addition, and on the assumption, 
of course, that no braking action is taking place, the only 
retarding force being that due to tractive resistance. 

The rule for obtaining the kinetic energy stored up m a 
car is also given in formula form, and various other formule 
are added for enabling various calculations to be made, as 
brietly indicated below. Most of these formul:e are simply 
modifications of well-known formule used in mechanics, 
which have been modified specially for direct application 
to traction work. 


W = weight of car in tons ; 

N speed in miles per hour; 

Y distance in yards; 

A = acceleration in miles per hour per second: 

F -acceleration force in pounds; 

G distance in feet a car travels up a gradient in order to 
rise 1ft. ; 

T =time in seconds. 


‚ _ Y (90 


1. 5 n based оп an assumption of a 


tractive resistance of 25lb. per ton. 

Erample. Маб speed will a car attain starting from 
rest on travelling 100 yards down a gradient of 1 in 15! 

100 (90-15) 100 75 
15 1 15 
г. 82 = 500. 

Therefore, the speed attained will be approximately 
22:35 miles per hour, 22°3 being the square root of 500. 
(90 —G) T 

ea = 


82 500. 


2. 8 = based on an assumption of a tractive 


resistance of 25lb per ton. 


Erample —What speed will a car starting from rest 
attain in 15 seconds on descending a gradient of 1 in 15 


(4 (90718) , 15.575 4 15 219]. 
60 60 


Therefore, the speed attained in 15 seconds will he 
approximately 182 miles per hour. 


Wr. з E үү ©? | 
3. Kinetic energy in foot-tons = 2d more accurately 
Ws 
29:75 


4. Kinetic energy in foot-pounds = W S? x 75, more 


accurately W S? x 75:28. 
5. F =A x W x 102, more accurately F = A x W x 102:66. 


„ FxY c. ExY 
S!- , more accurately = t, 
„ 8 Tag W. y ® "3899 W 
74. N24 A Y, more accurately 5? = 4:09 AY. 
ч? S? 
. A a 'curately A= ~.. 
7h. A ay more acc y i053 
8. S - AT. 
2 2 
9 Y = Аз more accurately Ye 


(Formule 6 to 9 are based on the assumption that the 
acceleration or retardation, as the case may be, is of 
constant value.) 

5. Enables the accelerating force to be calculated if 
weight of car and acceleration required be known. 

6. Enables the speed to be calculated that a саг starting 
from rest will attain in а given number of yards, if the 
accelerating force and weight of саг be known. 

74. Enables the speed to be calculated that a car starting 
from rest will attain in а given number of yards, if the 
acceleration in miles per hour per second be known. 

7p. Enables the retardation in miles per hour per second 
to be calculated, if the speed a car is travelling at at any 
instant, and the number of yards it takes the car to pull up 
in, be known ; the letter À then representing the retardation 
in miles per hour per second. 

8. Enables the speed to be calculated that a car starting 
from rest will attain, if the acceleration in miles per hour 
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per second, and the time the acceleration is taking place, be 
known. 

9. Enables the distance a car starting from rest will 
travel in a given time, if the acceleration and time be 
known. 


The actual means of dealing with the kinetic energy of 
a car will now be considered—that is, the various methods 
of braking. 'The brakes as used in tramway work can be 
roughly divided into two classes: (1) mechanical brakes; (2) 
electrical brakes. 


REVIEWS. 


Electrons, or the Nature and Properties of Negative Elec- 
tricity. By Sir OrtvEn LODpPGE, F.R.S., etc., Principal of the 
University of Birmingham. London: George Bell and Sons. 

Second Notice. 

First of all, we have to make our readers generally 
acquainted with the contents of this volume, and this will 
need our efforts on more than one occasion. "Thanks, how- 
ever, to the author, his text is almost chapter by chapter 
summarised, and his exposition is so direct that the veriest 
tyro of а student can hardly fail to sec the force of his 
reasoning or to accept his conclusions. The general 
theory as advanced by Sir Oliver Lodge and other brilliant 
modern workers must be considered subsequently. Was 
it Sir Oliver Lodge, or was it Lord Kelvin, who at one of 
the meetings of the British Association spoke of theories 
as variable things? The accepted theory of the present 
being the one which seems best to fit all the known facts, 
but as experiment or practice brings forward new facts, 
then new theories must be brought forward to fit these 
facts. Our language is not so elegant as that used by 
whichever of these eminent men referred to the matter, but 
it is sufficient to show the bent of the truly scientific mind. 

“ In 1902, the author was asked by the President of the 
Institution of Electrical Engineers to give to that body a 
discourse on recent¥progress towards knowledge of the 


nature of electricity, especially concerning its discontinuous 
or atomie structure. This discourse, greatly extended, 
appeared in vol. 32 of the Journal of the Institution, and 
constitutes the nucleus of the present book." 


This nucleus, with additions, has made a book of 21 
chapters, to which there are further 12 appendices. Let 
us take these chapters more or less seriatim. Chapter 1 
deals with the “ Properties of an Electric Charge." First 
we have considered an electrified body, and taking such a 
body alone the lines of force from the body start out in all 
directions in nearly straight lines, giving rise to the simple 
notion of a single charged body. Now, if this body changes 
position, the stationary ether, which is susceptible to strain 
but not to motion, and which is the receptacle of what we 
may term potential, is the state of strain passing through 
it and travelling with the body. This motion brings about 
a third point to consider. The author thus sums the con- 
sideration: “ At any point of space there are now three 
directions to consider : (1) there 1s the original direction of 
the electrostatic field, the original electric line of force: 
(2) there is the direction of the motion—that is, a direction 
parallel to the movement of the charged sphere ; and (3) 
there is the direction at the right angles to these two, this 
last being the direction of the magnetic lines of force, the 
direction of the magnetic field." 


Here we quote another sentence, where the author says 
“The locomotion of an electric charge is an electric 
current, and the magnetic field surrounding that current 
is believed to be the only kind of magnetic field in 
existence.” He then discusses the transmission of energy 
and the question of accelerated or retarded charge, which 
brings him to the consideration of a reduced E.M.F., and 
to the conclusion tbat “the etfect of the superposition of 
this new E.M.F. upon the already existing magnetic field 
is to cause a certain small transmission of energy in a 
radial direction out and away from the accelerated charge. 
Some energy, therefore, flashes away with the speed of 
light, and although in ordinary cases it may be an exceed- 
ingly small amount which is thus radiated into space, yet 
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Elementary Questions in Electricity and Magnetism. 
By Macnus МлстЕАМ and E. W. МАкснАхт. London: 
Biggs and Sons. Price, 1s. 6d. 

Contents. — I. Frictional Electricity — Elementary Phenomena. — 

Conductors and Insulators — Attraction and Repulsion — Torsion 

Balance -— Electrostatic Lines of Force - Potential — Distribution of 

Electricity Capacity Electric. Machines. II. Magnetism--- Elementary 

Phenomena Magnetic Lines of Force Law af Attraction Magnetic 

Induction — Terrestrial. Magnetism -- Magnetic Potential. III. Current 

Electricity -Simple Voltaic Cell -Chemical Effects of Currents — Electric 

Currents—Electromotive Force—Heating Effect of Currents -Magnetic 

Effects of Currents -- Galvanometers -— Variation of Resistance with 

Temperature — Thermo-Electric Effects — Measurement of Resistance— 

Induction of Currents. Tables of Electrical Constants. 


Questions in Elementary Electrical Engineering. 
With Numerical Solutions. Ву C. J. LEAPER. 
London: Biggs and Sons. Price, 3d. 

Contents.—Units--Ohm's Law—Primary Cells Resistances —Solenoids 
and Electromagnets — Measuring Instruments — Bells and Telephones — 

Dvramos ani Motors—Accumulators -- Glow Lamps — Are lamps — 

Distribution and Wiring —Solutions of Numerical Questions. 


Armature Windiogs of the Closed-Circuit Type. 
By WM. Cramp, A. M. I. E. E., Lecturer in Electrical 
Design at the Central Technical College, London, 
and Municipal School of Technology, Manchester. 
Illustrated. London: Biggs and Sons. Price, 1s. 6d. 


Part I.—Simple or Simplex  Multiple- Circuit Windings, Ring or 
Drur. Part II. — Multiplex Nultiple-Circuit Windings, Ring or 
Drum. Part III. — Simple or Simplex Two - Circuit Windings, Drum. 


Part IV. — Two- Circuit Ring Windings. Part V. — Closed - Circuit 

Windings applied to Alternatives. Summary of Rules Governing 

Mulüple-Circuit. Windings, Ring or Drum, and Two-Circuit Windings 

Ring or Drum. 

Practical Notes on Electric Mains By B. L. R. Lrr. 
Illustrated. London: Biggs and Sons. Price, 6d. 


Contents, —General, and the Management of Men Cable Laying and 
Jointing — Cable Testing — Sub-Stations and Sub-Station Gear-— House 
Service and Installations—Street Lighting. 


How to Become an Electrical Engineer. A Series 
of Letters, the outcome of a Prize Offer by the 
Electrical Engineer for the best letter on the above 
subject. London: Biggs and Sons. Price, 3d. 


it is the only mode of generating radiation with which 
we are acquainted. It is from an electric charge during 
its epochs of acceleration or retardation that we get the 
phenomenon called radiation; it is this, and this alone, 
which excites ethereal waves, and gives us the different 
varieties of liyht. 

Page 2 deals with electric inertia, the text of which may 
be given in the authors words: “It is to be understood 
that whatever inertia a material sphere may possess con- 
sidered as matter, it will possess more when it is charged 
with electricity." But the summary of the whole is that all 
that we have stated is true of an ordinary charge or any 
ordinary sphere which can be made to move by mechanical 
force applied to it. It gives us the phenomena of electro- 
statics when at rest, of magnetism when in motion, of 
radiation when its motion is altered, and it incidentally, by 
reason of the known laws of electromagnetie induction, 
exhibits а kind of imitation inertia, and in that way 
simulates the possession of the most fundamental property 
of matter. 

( To be continued. ) 


Technical Electricity. By H. D. DAviDpGE and R. W. HUTCHINSON. 
Published by W. B. Clive. 4s. 6d. 


The authors of this book are respectively the professor 
of engineering at the Ordnance College, Woolwich, and 
head of the physies department of the Municipal Technical 
School at Hull. The book for which they are responsible 
is one of the “ Organised Science Series." The authors in 
the preface state that some explanation is needed for the 
appearance of а new elementary text-book on electricity. 
We do not think any apology is needed because the 
majority of the textbooks on electricity have become 
stereotyped, and contain far too much matter which is out 
of date and also without any connection with the practical 
side of the subject. This new book claims to be a com- 
bination in which scientific principles and engineerin 
practice are both dealt with. No previous knowledge of 


— 
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ТАЕ « 


Flectrical 
Engineer s 
Ballad Book 


BY VARIOUS AUTHORS. 


Every Eiectricai Engineer who has the 
sense of humour should buy 
this littie book. 


Price Is. Post Paid Is. 3d. 


BIGGS & SONS, 139-140, Salisbury Court, Fleet St., Б С. 


the subject is assumed, but, on the other hand, the 
theoretical side is not unduly represented. What strikes 
us on the first glance through the book is that a too 
ambitious attempt has been made, and that for the 500 odd 
pages more subjects are introduced than can be properlv 
dealt with. We must admit, however, that, when looking 
up individual cases to support this idea, we have not found 
the same to be justified. For example, in the chapter on 
dynamos, which occupies 39 pages out of the 500, the 
fundamental ideas connected with dynamo design are 
clearly expressed. There are a few obsolete forms illus- 
trated, but the more modern machines do not lend 
themselves so well to diagrammatic representation. 
In fact, the chapter on dynamos is quite sufficient 
to give an elementary student his first ideas on the 
subject. We do not consider, however, that the informa- 
tion on p. 357, giving points in the working and 
care of dynamos, should appear in an elementary text- 
book. The information as to the care of brushes is old and 
not applicable to most modern machines. The exercises 
given at the end of this chapter and the following one «n 
motors enable the student to test his knowledge and help 
him when preparing for examination. It is claimed that 
this book covers completely the information needed for the 
preliminary examination in electric lighting and power of 
the City and Guilds of London. It also covers the 
technical requirements for stage II. in the Board of Educa- 
tion's examination in magnetism and electricity. Glancing 
through the rest of the book, we find that there has been 
a great deal of original matter introduced. Where 
practical working is illustrated by manufacturers’ blocks 
the same have been well chosen and not overdone. In 
other words, the book is by no means a compilation of 
catalogue illustrations. The frequent use of electrical and 
magnetic calculations is a feature which greatly assists the 
student. This method of teaching by quantitative working 
leads to a sounder knowledge than mere descriptive work. 
Generally the book is well arranged, and should find a 
ready appreciation. 
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Analyses of British Coals and Coke and the Characteristics 
of the Chief Coal Seams worked in the British Isles. 
With Commercial Indexes and Map. Compiled by ALLAN 
GREENWELL, F. G. S., etc., and J. V. Espen, F. C. S., D. Sc. 
(Lond.). With an Introduction, The Classification of Coals 
and the Interpretation of Analyses,“ by CtARENCE A. SEYLER, 
B.Sc. (Lond.), ete. The Chichester Press, 30-1, Furnival-street, 
Holborn, E.C. 58. net. 

Since the advent of tho electrical era and the construc- 
tion of generating stations, the responsible officials are 
much exercised on the question of coal. Of course, their 
trouble is twofold first, as to calorific value; second, as 
regards price. Both factors are important, and have to be 
carefully considered. The book before us ought to be in 
every generating station, not that the information it 
contains will replace observation and experiment, but it 
will be a good general guide to the quality of the coal 
offered or purchased. Mr. Seyler's classification is interest- 
ing, but as the electrical engineer buys for steam-raising 
purposes, һе keeps his attention to those coals suited for 
his purpose. Again, the characteristics of the chief coal 
seams worked form a good guide, as one district provides 
coal for one purpose апа second for another purpose ; but 
most important are the various analyses, and these will, 
we venture to think, be of everyday service. Although 
occupying some space, it will be best to extract. one or two 
analyses absolutely at random to show the information 
obtainable : 

THE MteKLEFIELD Coan AND DIME Company, 

parade, Leeds. 

Colliery: Peckfield, Beeston, Thick Sean: —— Pit. 
Hull, Goole, Heysham, Barrow - in- Furness. 
Eastern, Micklefield Station. 


MICKLEFIELD STEAM COAL, 
Class of Coal - Steam, 


LimMtrep, East- 


Shipping Ports : 
Rail : North- 


Per cent. 


Car DON Rem 78:92 
ITT. ͤ V 5:07 
D ore 9:84 
J＋6[I cT 0715 
STULL EM 1:28 
no acr 4:14 

100:00 
Water lost by drying at 100deg. C................... 717 


Calorific power determined in Thompson's calorimeter. Pounds of 
water evaporated from 100deg. C. hy 11b. of the coal, 14:11b., equal to 
7:558deg. C. heat units. 


BLAENCLYDACH CoLLiERY Company, LIMITED, 
square, Carditl. 
Colliery : Blaenclydach, Abergorky Seam, Abergorky Pit. Shipping 
Ports: Cardiff, Barry, Newport, Port Talbot, Swansea. Rail: 
Тай Vale, Blaenclydach (Trealaw) Station. 
BLAENCLY DACH Coat. 
Class of Cotl i, Meuutueturinq. 


9, Mount Stnart- 


Per cent. 


Volatile matter араа D P os 19:57 
ТОРЕС ОЬ А 75°73 
ЛОТЕ. асаа PH" 1:20 
^u pesar 8 301 
rr ИН di tmu И, 0`69 

100:00 


Analyst: F. G. Treharne. Date of analysis: May, 1905. 


HirstricG NAVIGATION STEAM Coat. 
Class of Coal, Stein. 


Volatile matter— Percent. Percent. 


Gus TAR Ete Batic aya 28:05 
„„ ( eects орыны ИАнда кады: 0°22 
!( p 1°78 
30°05 
Coke— 
F/ an ³¾ ³·ͤ A КО 66:84 
lll 8 0:51 
J ⁵⁵ T 8 2˙60 
69:95 
100:00 
Heating power, practical, Playfair's formula (water at 
2121eg. F. evaporated by llb. of coal) . sss. 9:55lh. 


SPECIO ETAN Y оа ылу n ааа ЫЛ 1:28 
Weight of one cubic foot 


ee „„ „6 „„ о ет о 


This is a steam coal of very high excellence. On account of its 
freedom from ash and sulphur. it is a very clean coal, and the large 
proportion of fixed carbon ensures a high heating and evaporative 
power. It may he taken all round as being a steam coal of the very 
highest class, and it is also an excellent navigation coal. "This coal is 
not friable, and can be handled in transit by train or ship with the 
minimum production of smalls. 

Analysts: R. R. Tatlock and Thomson, ELC, F. R. S. E., F. C. S. 
Pate of analysis; Oct, 3, 1902, | 


Harper & Brothers’ Standard 
Works on Electrical Engineering. 


ELEMENTS OF ELECTRIC TRACTION tor motormen 


and others. By L. W. GANT. Demy 8vo. Profusely illustrated by specially 
prepared Diagrams. 68, net; 5s. 4d. post free. 

A work specially written and primarily ntended for Motormen, Depot Fore- 
men, Inspectors, Apprentices, and others employed on electric tramway 
systems. to serve also as an elementary text-book for students beginning the 
study of electric traction, 

In this work the fundamental, mechanical, and electrical principles under- 
lying electric tramway traction are dealt with in a simple and concise manner, 
and in such a way as to enable a motorman to obtain a definite and practical 
knowledge of the working and running of a car and the underlying reasons; 
special chapters being devoted to the application of motors to traction, electric 
brakes, etc. 


LABORATORY WORK in ziectricat engineering. Preliminary 


Grade. By JOHN ROBRRTS, junr., of the Blackburn Technical School. 
Demy 8уо. Profosely Illustrated. бе. net; бе. 4d. post free. 

"Те book is excellent and will be found of great assistance to students, and 
at the same time will lighten the work of teacher or demonstrator, who wil) 
filed the numerous experiments capable of adaptation to their local circum- 
stances "— Electrical Engineer. 


ALTERNATING CURRENTS : mer Theory, Generation, and 
Transformation. Ry ALFRRD HAY, D.Sc, M. LB. Demy  ?vo. 
178 Illustrations. 307 pages. бе. net; 6s. 5d. post free. 


© The best book ever written or published on the subject which it treata. "— 
Electrical Engineer, 


PRACTICAL ELECTRIC WIRING tor righting instanations. 


By CHARLES C. METCALFE, A. M. I. K. F., Electrical Engineer to the Educa- 
tion Committee, Manchester. Demy 8vo. With over 130 Illustrations from 
Origins! Drawings and Photograpbs. 5e. net; Ss. 4d. post free. 
The book is one that should be in the establishment of every contractor, if 
not in the possession of every wireman."— Electrical Times. 


ELECTRICAL ENGINEERING. by £. ROSENBERG. Trans- 
lated Һу W. W. H. GRE, A. M. I. R. E., and C. KINZBRUNBER, A. M. I XX 
Demy 8vo. Profusely Illustrated. 6e. : 


'* We have not seen any elementary book on electrical engineering which is at 
once во popular and so practical as this work. — Engineering. 


THE DISEASES OF ELECTRIC MACHINERY : 


Their Symptoms, Causes. and Remedy. Ву C. KINZBRUNNER, A. M. I. R Е. 
Limp Cloth, 1e. 60. net; te. 8d. post free. 
„% A hook which might he placed with great edvantage in the hands of an 
intelligent mechanic or a student just entering the testing shop."— Electrician. 


TESTING OF CONTINUOUS-CURRENT MACHINES 


in Laboratories and Test Room. By C. KINZRRUNNRR, A. M. I. KI 
Demv 8vo. Profusely Illustrated. 68. net; бе. 5d. post free. 

“А valuable work which students should find useful at all times... We 
know of no other publication covering the same ground in the same compre- 
hensive manner. . Electrical and mechanical engineers and inspecto* s of 
electrical plant will find iostructive dats as to continuous-current plant which 
mav enable them to surmount many a difficulty." — Electrical Magazine. 


ELECTRIC TRACTION. >», корект н. surru, aoc u. I C. x. 


M. I. Mech. N., M. I. R.E., М.Т. and dt. I. Whit. Schol. Demy 8vo. 465 pages 
347 T'lu«trations. 98. net: Өз. 6d. post free. 
t Thie honk may he said to possess a unique merit in being a handy compila- 
tion nf facts derived from practical examples... One of tbe best attempts 
made to cover the fleld."— T¥ines Engineering Supplement. 


Windings and Construction. By G. KINZRRUNNER, A. M. IL. E. N 
Demy 8 vo. Profusely Illustrated. Зв. 6d. net: Зе. Od. post free. 
"Clearly written and well-illustrated book which should appeal both to 
students and practical armature winders."— Electricity. 


ALTERNATING-CURRENT WINDINGS : meir ne 


and Construction. By C. KINZBRUNNER, A. M. I. E Demy evo. 
Profusely Illustrated. 38. 6d. net; 38. od. post free. 


“ A really valuable feature of the hook are the diagrams and pbotegrapbs, by 
a compari«»n of which the author has succeeded in explaining the 
modes of winding large alternators more clearly than words can possibly da "— 
Electrical Times. 


STARTERS AND RECULATORS tor кеев motors ane 


Genernatora, Theorv, Coratenction, an^ Connection. Ry RUD LP KRAUS, 
Tranelated bv C WrNZBRUwWWWn and N. West. Demy Svo. Profusely 
Illustrated. 48. 6d. net; 48. 108. pat ‘ree. 
“Tt will be found ua-ful to evervone engaged in the »lecteic power business, 
and ro designer can afford to overlook it.” Fleetri Contractor. 


CONSTRUCTIONS OF FLECTRIC MACHINES ww 
A 


PPARATUS, Part 1.—Switchhoard Apneratna Ry C. KINZBRUNNER, 
А МЕК,  13in. by 84in. 92s. 6d. net; 28. Od. post free. 

* The drawings are very nest, and doubtless to studenta and dranghtsmep 
the plates will be very useful for reference."— Electrical Review. 


HARPER & BROTHERS, 45, Albemarle 8t., LONDON, W. 
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REVIEWS. 


e 
Eloctrons, or the Nature and Properties of Negative Elcc- 
tricity. By Sir Oniven Lopet, F. R. S., ete. London: George 


Bell and Sons. 
Third Notice, 


In our last, for “p. 2” read “Chapter IT.” We want to give 
а fairly general idea of the contents of this book before 
entering into any scientific discussion as to the theories it 
describes. As yet we are only at Chapter III., which deals 
with “the foreshadowing of the atom or indivisible unit of 
electricity." Sir Oliver is emphatic as to unit electric 
charge. He says: “The unit electric charge—the chargo 
of а monad atom in electrolysis—-whatever else it is, is a 
natural unit of electricity, of which we can have multiples, 
but of which, so far as we know at present, it is impossible 
to have fractions.” This, probably, is the only natural unit 
obtainable. Electrolysis gives us the “ratio of the charge 
to the mass of the substance with which it is associated.” 

“This ratio is the reciprocal of what is technically known 
as the ‘electrochemical equivalent’ of a substance. In the 
light of Faraday’s laws, if this quantity is measured for one 
substance it is known for all, because the charge is the 
same for every kind of atom, up toa simple multiple, and 
hence in specifying electrochemical equivalents there 
is nothing to consider but the atomic weight or combining 
proportion of the substance. Thus the electrochemical 
equivalent of oxygen is eight times that of hydrogen, that 
of zine is 324 times, and that of silver 108 times that of 
hydrogen. The substance chosen for a determination of 
the electrochemical equivalent may be the one which can be 
most accurately experimented on; and Lord Rayleigh has 
shown that such a substance is nitrate of silver, and has 
ascertained that if a current of one ampere is passed from 
а silver anode to a platinum cathode through a nitrate of 
silver solution, the cathode gains in weight by 4:025 grm. 
every hour. Hence the electrochemical equivalent of 
silver is 

4:025 grm. 


1 ampere-hour 
The electrochemical equivalent of hydrogen, being ү} th of 
this quantity, is 
4:025 grm. 


108 ampere-hours 


E 4:025 
108 x 560 


C.G.S. 


= 50001035 C. G. S. 1. grammes per coulomb. 
96,600 


? 


Hence the ratio of an atom of electricity to an atom of 


hydrogen is 9,660 p^? C.G.S. units, aud approximately 
10: J ол, 
p^ grammes 

the unknown constant, и, necessarily making its appearance 
because we are comparing quantities of different nature, or, 
at any rate, quantities measured in different ways—viz., 
© electricity ' and matter. EC 

„Thus, what we learn from electrolytic conduction, 
briefly summarised, is that every atom carries a definite 
charge or electric unit, monads carrying one, diads two, 
triads three, but never a fraction; that in liquids these 
charges аге definitely associated with the atoms, and can 
only be torn away from them at the electrodes : that the 
current consists of a procession of such charges travelling 
with the atoms, the atoms carrving the charges or the 
charges dragging the atoms, according to the point of. view 
from which we please to regard the process." 


Notes on Material, Construction, and Design of Land Boilers. 
Ву Ермак G. Hitter, BB. Sc.. MI. I. C. E., ete, Chief Engineer, 
National Boiler and General. Insurance Company, Limited. 
Second Edition. Manchester: James Collins and Kingston, 
4, Southgate, King-street West. 

The problem of insurance is an interesting one, whether 
the insured be human or machine. It has to be solved, 
otherwise there would be none and nothing insured. Mr. 
Hiller must have had a unique experience, and what is 
knowable about the materials, the construction, the life and 
usage of boilers he knows ; hence any notes by him must 
be both interesting and valuable, The strength of a chain 


depends upon its weakest link, and the life of a boiler 
depends very largely upon the attention to details. These 
notes discuss brietly the material used, the details of plates, 
riveting, of manholes, flues, stays, tubes, and so on, the 
suggestions being those demanded by experience, and accom- 
panied by many illustrations. An example of these notes 
may be given : 
Determination of Thickness of Shell. 


The following rules apply to shells up to 35ft. in length 
and 9ft. in diameter. 

Thickness of Shell Plate. -The thickness of mild-steel 
plate is to be determined by the ordinary formula, so that 
the calculated tensile stress on the shell plate shall not 
exceed the following. 

Internally-Fired Boilers with Double-Ricetal Butt Joints at 
Longitudinal Seams. — The stress should be between 
11,0001b. and 12, 000lb., and should not exceed 12, 000lb. 
per square inch. 

Internally-Fived Boilers with Lap Joints at Longitudinal 
Seams.—The stress should be between 10, 500lb. and 
11,5001b., and should not exceed 11,500lb. per square inch. 

Leternally-Fired oilers with Double-Riveted Dull Joints at 
Longitudinal Scams. --Length of boiler not exceeding 20ft. 
The stress should be between 9,000lb. and 10,000lb., and 
should not exceed 10,000lb. per square inch. In all 
externally-fired boilers the longitudinal seams should not 
be in contact with the furnace gases. | 

Evternally-Fired Boilers with Lap Joints.—Length of 
boilers not exceeding 20ft. The stress should be between 
8,500lb. and 9, 500lb., and should not exceed 9, 500lb. per 
square inch. If the length exceeds 20ft., 500lb. must be 
deducted from the stress allowable for each additional 10ft. 
of length. The longitudinal seams should not be in contact 
with the furnace gases. 

A ir-Iteceirers,— Where vessels such as air-receivers are 
not subject to external or internal corrosion, tensile stress 
allowable about 13,000lb., not to exceed 13, 500lb. 

Double Zigzay Bivcling.—In the design of double zigzag 
riveting, the diagonal pitch, D, not to be less than == 657 
+ 35 R, where p = pitch of rivets, R diameter of rivets. 

In the design of riveting for the longitudinal and ring 
seams of steam-boilers the shearing stress on the rivets 1s 
not so important as the tensile stress on the plate. As 
regards rivets in shear, when they once are riveted up and 
fill the hole they are not subjected to the weakening effect 
of corrosion, while the shell is liable to be weakened by 
corrosion and other influences ; hence, in design, the calcu- 
lated shearing stress on the rivets may be higher than the 
calculated tensile stress on the plates. 

Generally, the calculated shearing stress should not 
exceed 15,0001}. per square inch. 


Sir George Gabriel Stokes. Memoir and Scientitie Correspondence. 
Selected and arranged by Josef Larmor, D. Sc. Cambridge 
University Press. Two Volumes. 24s. 

Soon after the death of Sir George Stokes, representa- 
tions were made from various authoritative sources, includ- 
ing Lord Kelvin and Lord Rayleigh, that his papers should 
be carefully examined, as the experience of his friends and 
correspondents had shown that he was in possession of 
valuable improvements and advances in scientific subjects 
which had not been adequately published to the world. 
The result of an examination of his papers and corre- 
spondence is the publication of the volumes before us. 
The first part of the matter is a personal memoir which 
has been prepared by Mrs. Laurence Humphry, a daughter 
of the late Sir George Stokes. In the arrangement of 
the letters in the rest of the volume no attempt has 
been made to provide a continuous record, but the 
matter has been classified to show his general scientific 
career, while in the second volume letters to and 
from other scientists are grouped accordingly. A circum- 
stance that will at once attract attention is the absence 
of correspondence with Lord Kelvin. This omission arises 
from wealth rather than deficiency of material. The 
existing letters from Lord Kelvin, with the complementary 
letters from Sir George Stokes, which Lord Kelvin has 
promptly supplied, suffice to form a collection by them- 
selves, and a memorial of the life-long friendship and 
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"TECHNICAL BOOKS 


Exercises in Electrical Engineering. By MAGNUS 
МАСІЕАМ, D.Sc., F. R. S. E., M. I. E. E., Professor of 
Electrical Engineering in Glasgow and West of 
Scotland Technical College. London: Biggs and 
Sons. Second Impression. Price, 18. Gd. 


Chapter I. — Generating — Working of Plant — Continuous-Current 
Machines—Alternators— Prime Movers— Primary Batteries. Chapter II. — 
Distributing — General Wiring— Mains and Traction. Chapter III. — 
Transforming—Static Transformers—Rotary Converters. Chapter IV.— 
Controlling—Starting Gear—Switches—Fuses. Chapter V.— Measuring 
Genera] — Resistances — Meters — Voltmeters — Current. Instruments. 
Chapter VI.—Utilising and Storing—Motors—Arc and Incandescent 
Lamps — Secondary Batteries. Chapter VII. — Miscellaneous— Useful 
Data. Tables of Constants. | 


JEtheric or Wireless Telegrapby. By ROBERT 
Gorpon BLAINE, M.E., Assoc. M. Inst. C. E., Lecturer 
at the City and Guilds of London Technical College, 
Finsbury. London: Biggs and Sons. Price, 28. 6d. 


Introduction. — Chapter I.— Fundamental Facts and Notions — The 
Ether — What is Electricity 2— The Electronic Answer. Chapter II. — 
Telegraphy— Methods of Signalling. Chapter III. — Earth Conduction 
Systems — Induction Systems — Hertz-Wave Systems. Chapter IV. — 
Different Forms of Oscillators and Resonators — The Modern Receiver 
Coherer Detectors or Receivers: I. Non-Restorative Forms; II. Self- 
Restoring Coherers — Electrolytic or Chemical Detectors — Optical 
Detectors—-Classification of Detectors. Chapter V. —Syntony — Harmonic 


Telegraphy. Chapter VI. — Marconis Work. Chapter VII. — The 
Lodge-Muirhead System. Chapter VIII. — Wireless Telegraphy in 
France. Chapter IX. — German System — Spanish Experiments. 


Chapter X.—American System. Chapter XI.—-Inventions and Experi- 
ments of M. Guarini. Chapter XII.—Signalling to and from Moving 
Railway Trains. Chapter XIII.—The Effect of Obstacles, Weather, 
Light, etc. — Conclusion. 


A First Book of Experimental Science. 


By 

CLEMENT J. LEAPER. Illustrated. London: Biggs 
and Sons. Price, Is. 

Part I. — Mensuration — Mechanics’ Heats — Matter — Physics 


Chemistry —Measurement of а Length Relation between Centimetre 
and Inch Measure—Decimal Prefix to Units--The Circle--Areas of a 
Square, Rectangle, Triangle, Parallelogram, Right-Angled Triangle — 
Area of a Circle—Curved Surface of a Cylinder—Surface of a Sphere-— 
Volume of a Cube — Parallelopiped — Cylinder — Prism— Pyramid — 
Sphere —Liquid—Relation between Metric and Imperial Fluid Measure— 
Mass—How Masses are Measured—Comparison of Metric and Imperial 
Units of Mass — Density — Temperature Thermometer — Connection 
between Metric and Imperial Units of Volume and Mass — Relative 
Density—Scalar (Juantities—Vector (uantities—Force—Lever Balance — 
Barometer — Work — Machines — Energy — Heat — Power — Questions. for 
Self- Examination. 


Exercises in Physios. By CLEMENT J. LEAPER. 


Illustrated. London: Biggs and Sons. Price, 
2s. 6d. 
Part I.—Mensuration and Mechanics—Comparisons of British and 


Metric Units of Length Ratio of the Circumference of a Circle to its 
Diameter—Comparison of Masses and British and Metric Units of. Mass — 
Areas of Circles—Parallelograms—Comparison of British and Metric 
Units of Volume- Ratio between a given Volume of Water and its Mass - 
Volume of a Cylinder--Sphere— Velocity — Force and its Effect on 
Matter—Laws of Moving Bodies—Centre of Gravity—Fundamental 
Notions of a Machine—The Single Pulley—The Pulley Block— Density — 
Principle of Archimedes—Beaume’s Hydrometer— Elasticity- Discussion 
of Results—Additional Exercises. Part II.—Heat—Light and Sound — 
Verification of the Position of the Upper and Lower Fixed Points on a 
Mercurial Thermometer Coefficient ap Linear Expansion of Brass and 
Apparent Cubical Expansion of Kerosene—Water—Air—Specitic Heat ot 
Alcohol by Method of Cooling ; of Lead by Method of Mixtures—Latent 
Heat of Fusion of Ice— Experiments on Vapour Pressure— Determination 
of Dew Point—Barometer Corrections for Temperature—Candle Powers 
of Various Sources of Light—Optical Instruments-—Frequency of Musical 
Notes by Syren Method. -Sound Waves—Velocity of Sound Additional 
Exercises. Part III.— Magnetism and Electricity—Force at a Point in a 
Magnetic Field—The Deflection Magnetometer—The Dip Circle or 
Inclinometer — Law of the Solenoid — Electromagnetic Induction. — 
E.lectromotive Force and Resistance of a Cell—The Quadrant Electrometer — 
Resistance of Wires — Proof of Ohm's Law —- Measurements of Low 
and High Resistances and Electrolytic Resistances — Experiments on 
Electrolysis - The Tangent Galvanometer — Proof of Joule’s Law — 
The Ballistic Galvanometer — Efficiency of an Electric Motor ani 
Dynamo-Electric Machine— Additional Exercises. 
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collaboration of the writers; and it has been decided, 
with Lord Kelvin's consent, in view of the length to 
which the present collection has run, that this mode of 
treatment would be preferable. Considerable care has, 
however, been taken in the choice of head-lines for the 
pages, in the expectation that, by showing the main 
contents at a glance, they would, to some extent, take 
the place of à narrative. Care has also been expended 
on the index, which is of paramount importance in a 
work of this kind. We propose to give more detailed 
reference to these books shortly, and to the historical 
letters, many of which are now published for the first time. 


(To be continued, ) 


TRAM BRAKES. 


We continue our quotations from Mr. Gant's book. 
He introduced the discussion on brakes by one on kinetic 
energy (given in our last issue), aud then followed with : 


Mechanical Brakes. These can, again, be divided into 
two classes: (1) wheel brakes, or brakes which operate on 
the wheels or driving axles of the саг; (2) track brakes, or 
brakes which operate directly on the rails. The ordinary 
wheel brake is generally operated by hand, while mechanical 
track brakes are sometimes operated by hand and sometimes 
by means of compressed air. 

Electrical Brakes.—These can be divided into three 
classes : (1) rheostatic brakes : (2) electromagnetic brakes ; 
(3) regenerative braking. In all the three types here con- 
sidered the motors are employed as dynamos when braking. 
The rheostatic and electromagnetic brakes are those gene- 
rally fitted when series motors are employed in the series- 
parallel system, and this particular application of these 
types will simply be considered. 

lJiheostatic Brakes.—]n this type the series motors are 
employed as series dynamos when braking, in this way 


bringing about a retarding action on the wheels, as will he 
seen in detail later. The current in this type of brake is 
not utilised, but simply heats up the regulating resistance 
inserted in the circuit. 

Electromagnetic Brakes. — These brakes employ the series 
motors ae series dynamos, and the current, in addition, is 
employed to operate electromagnetically either track or 
wheel, or both types of brake. In both the above types 
the energy generated, however, is finally wasted. 

Regenerative Braking.—In regenerative systems, as already 
seen, the current is sent back to the trolley, and in this 
way the electrical energy generated is utilised. The 
retarding action in this case is due to the fact that the 
motors are employed as dynamos, energy having to he 
expended to rotate these as such, just as in ordinary 
rheostatic braking. 

In dealing with the various types of brakes, distinction 
must also be made between brakes which enable a graduated 
braking action to be obtained to suit the various needs and 
requirements and those which, strictly speaking, act only 
as emergency stops, and which do not permit of anv 
graduation in the retarding or braking effect. 

Before dealing with the action of these various brakes, 
in order that the reader may understand the present 
position and practice concerning tramway brakes, the 
following extracts from the Board of Trade Ruies (1906) 
with reterence to brakes for electric tramways are here 
given : 

Board of Trade Regulations. 

“1. Every motor carriage used on the tramways shall 
comply with the following requirements—that is to say, 
(^) the wheels shall be fitted with brake blocks, which can 
be applied by a serew, or by other means, and there shall 
be, in addition, an adequate electric brake. 

“ Note. —W here for a considerable distance the gradients 
are 1 in 15 or steeper, the following will be added to the 
regulation: *and a slipper brake or other track brake 
approved by the Board of Trade for use on the tramways. 

„Note. — Where for a considerable distance the? gradients 
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are 1 in 15 or steeper, the following regulation will be 
imposed: ‘VI. The slipper brake or other track brake 
should be applied in descending all gradients of 1 in 15 or 
steeper.’ 

From these regulations it will be seen that the Board of 
Trade require each car to be fitted with a wheel brake and 
an adequate electric brake, and where the gradients are 
1 in 15 or steeper a slipper or other track brake of 
approved design is also required. The majority of cars 
fitted with series motors for ordinary series-parallel control 
at the present time are in consequence fitted with either 
one or the other of the following combinations: hand- 
operated wheel brake and a rheostatic brake, in some cases 
an electrical emergency brake taking the place of the 
rheostatic ; hand-operated wheel brake and a slipper brake 
operated electromagnetically ; hand-operated wheel brake 
and a combined slipper and wheel brake operated electro- 
magnetically. While other combinations are to be found, 
for instance, a mechanical track brake, operated either by 
hand or by power, in some cases taking the place of the 
electromagnetic slipper brake, the above are fairly repre- 
sentative combinations. 

The action of the different types already mentioned will 
now be briefly considered. 

Mechanical. Brakes. 

Wheel Brakes.—These generally consist of cast-iron brake 
shoes, which, when the brakes are operated, are forced by 
suitable brake gear against the rims of the car wheels. 
Whether operated by hand or by power their action is the 
same—namely, that of retarding by frictional means the 
rotation of the wheels, and, hence, the motion of the car. 
It will thus be seen that the action depends upon the 
rotation of the wheels. 'The greater the pressure with 
which the brake blocks are forced against the wheels, the 
greater will be the friction and the greater, in consequence, 
the retarding or braking action—that is, as long as the 
wheels are kept revolving. The kinetic energy of the car 
in this type of brake is simply converted by the friction 
into heat. 


In the ordinary hand type the brakes are generally 
operated by means of a handle fitted with a ratchet 
attachment, so that the operating handle need not be 
turned continually round, but simply worked backwards 
and forwards. In this way the motorman is always able 
to obtain the full leverage of the operating handle. The 
brake spindle, when the brakes are being operated, coils up 
like a chain, which in turn operates levers which force the 
shoes carried by the brake beams up against the rims of 
the wheels. A pawl or catch attachment operated by foot 
enables the brakes to be kept on when required, and spiral 
springs are arranged to pull the brakes off when the catch 
is released. 


While the ordinary hand wheel brake is easily operated 
and applied, the great disadvantage of all wheel brakes, 
whether operated by hand or by power, is the liability when 
put on hard of locking the wheels, and so causing the wheels 
to skid. The friction between the wheels and the brake blocks 
is then so great that the wheels slip or skid on the rails 
without revolving. Flat places, or “flats,” as they are 
called, are in this way formed on the rims of the wheels. 
The greasier the rail, the more likely is this skidding action 
to take place. In skidding, the retarding force is simply 
that due to the friction which, under the circumstances, 
exists between the wheels and the rails due to the weight 
of the car. This friction is generally so small, especially if 
the wheels are in at all a greasy condition, that practically 
no braking action, such as is required, takes place, the car, 
under these cireumstances, simply sliding along the rails, 
despite the fact that the brake is hard on. In all cases of 
skidding it will, therefore, be seen that the brakes are 
really not acting at all, and it cannot be too clearly pointed 
out that it is essential in all wheel-braking that the 
wheels should be kept just revolving if а braking 
action is to take place, and that when the wheels cease 
to revolve all braking action, so far as the brake shoes are 
concerned, ceases, as all friction of motion between the 
wheels and the brake shoes then ceases, the two simply 
being locked together. 
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In operating wheel brakes, therefore, if a skid occurs, 
the motorman should release the hand brake somewhat, 
drop sand in front of the wheels if travelling forward, 
behind if travelling backward, say down a gradient; and 
after the wheels have regained their motion to again apply 
the brake gradually. In the ordinary type of hand brake 
the brakes can only be effectively operated from one plat- 
form at one time, and it is necessary, therefore, to slacken 
the chain at one end if the brake is to be applied from the 
other platform. 

On all these points, howcver, as will be again referred to 
later, the motorman cannot, on the one hand, be too 
clearly instructed, and, on the other hand, cannot make 
himself too familiar with the construction and working of 
the particular ty pe of brakes he is called upon to handle. 


( To be continued.) 
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electric sparks are produced in the cylinders of petrol 
engines, or of the * timing " of sparks, can afford to pass 
over this book. Therein are considered some of the advan- 
tages and disadvantages of the various methods of spark- 
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the appendix describing and explaining the chemical and 
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index. 


HinnrrT, 
White Hart- 


The Proceedings of the Royal Society of Edinburgh 
(vol. xxvi., No. VI.), published by Robert Grant and Son, 
107, Princes-street, Edinburgh, and Williams and Norgate, 
Covent-garden, London (price s.), contains a number of 
various scientific papers One of the most interesting 
papers is Part I. of “Electrolysis through Precipitation 
Films" by Mr. W. S. Millar (Carnegie research scholar) 
aud Dr. W. W. Taylor, in which the experiments described 
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upon the ions present, and that, e.g., the diminution in the 
case of potassium chloride might be expected to be slight, 
in the case of potassium bromide somewhat greater, and in 
the case of potassium sulphate to be very considerable. 
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Mr. James R. Milne on “ A Simple Way of obtaining the 
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The February issue of the Journal of the Franklin Insti- 
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contributes “The Efficiency of Furnaces,” and Mr. E. S. 
Sperry The Manufacture of Rolled Sterling Silver.” 

The tenth part of the third volume of The Central, the 
journal of the Old Students of the City and Guilds of 
London Central Technical College, is as interesting as any 
of the earlier numbers. Mr. Maurice Solomon writes on 
* Carbon Making," and shows us what the General Electric 
Company have done and are doing at their Witton works 
to revive this industry in England. Another interesting 
article is that contributed by “G. T. M.“ on the Rusting 
of Iron, 
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REVIEWS. 


Electrons, or the Nature and Properties of Negative Eleo- 
tricity. By Sir OrivEr Lobak, F.R.S., ete. London: George 
Bell and Sons. 


Further Notice. 

The fourth and fifth chapters of this book deal respec- 
tively with the ‘Foreshadowing of the Electron " and the 
“ Determination of Speed and Electrochemical Equivalent of 
Cathode Rays.” The former, of course, deals exhaustively 
with the long list of vacuum-tube experiments, of which 
the phenomena connected with the cathode are all important. 
The accepted view is “that the cathode rays are, at any 
rate, charged particles of some kind, in extremely rapid 
motion. That they are in motion must be granted, from 
the fact of their bombardment driving mills, heating 
platinum, and the like; and in order to show that they 
are charged, the most direct plan is to catch them in a 
hollow vessel connected with an electroscope, as Perrin 
did; but another plan is to show that they have the pro- 
perties of an electric current. The fact that the 
particles are thrown off at the cathode suggests they are 
negatively charged, hence the title of the book. Some 
phenomena point to the possibility of there being charges 
without atoms, and on these Sir Oliver says: 

To such hypothetical isolated charges, the unit charge 
or charge of a monad atom, the name ‘electron’ has been 
given; and when I speak of an ‘electron’ I mean to 
signify the, at first, purely hypothetical isolated electric 
charge. Whereas by the term ‘ion’ | always signify the 
atom and its charge together. The ions consist of Faraday's 
anions and cations. Lord Kelvin prefers the term electrion 
to electron." 

Some cf our readers may have been present at Prof. 
J. J. Thomson's lecture at the Institution last week, and 
remember the question put as to what was an “electron " 
and what was a “corpuscle.” Were they the same thing 


under a different name? Lodge, it will be seen from the 
above quotation, tells us exactly what he means when he 
uses the term “electron.” The thing itself may be difficult 
to imagine—an isolated charge—but when scientific men 
are dealing with questions in the fields on the borderland 
of knowledge they must be permitted an extensive use of 
imagination. Those less educated must be allowed to 
accept what is stated till such time as further experiment 
enables the idea to be made clearer. 

Coming to chapter five and the determination of sper 
one cannot help feeling that the pessimistic cry of the 
days of the giants being over is singularly inappropriate in 
electrical matters. Itis only a very few who can appreciate 
the work of J. J. Thomson, of Fleming, of Lodge, of Dewar, 
and others of the younger school, while Kelvin and 
Rayleigh have, as, indeed, have the others, world-wide repu- 
tations second to none. The brilliant experiment of J. J. 
Thomson in the laboratory sacred to the memory of Clerk 
Maxwell will carry his name through all future scientific 
history. Describing J. J. Thomson’s work, Sir Oliver 
says: “The atomic nature of cathode rays was, if not 
actually disproved, at all events rendered highly im- 
probable. . . . Changing the kind of residual gas in 
the tube and changing the electrodes made no difference 
to this value (ipee) The cathode rays were evidently of the 
nature of the matter present, an exceedingly momentous 
fact.” The experiments of other observers are fully 
discussed. 

(To be continued. ) 
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could be. His humour was somewhat peculiar to himself, 
and perhaps not quite developed in proportion to the rest 
of his mind; and the things which amused him did not 
always amuse others though they laughed with him 
because of the sympathy which he always inspired. His 
fun belonged to a different order from that usual in a 
grown-up person. Of course this does not apply to his 
scientific jokes. It was interesting to see him with Prof. 
Clerk Maxwell, whose sense of humour was of a very high 
order, and very varied. They were greatly attached to 
each other, but it is doubtful whether they had much 
meeting ground upon the humorous side of their 
characters." 

Many of his letters to Lady Stokes written just before 
marriage disclose the true character of Sir George Stokes 
and the absorbing hold his researches had over him. 

Coming to the correspondence with Michael Faraday, 
the editor remarks “that Stokes and Faraday would 
naturally be congenial spirits. Their close acquaintance 
doubtless dates from the years when Stokes lectured at 
the School of Mines. It was in preparing for his lecture 
at the Royal Institution, *On the Change of Refrangibility 
of Light and the Exhibition thereby of the Chemical Rays,’ 
in February, 1853, that Stokes discovered that the spectrum 
of the electric spark was six or eight times as long as the 
visible spectrum, whereas in sunlight the higher rays have 
disappeared by absorption by the atmosphere. The earlier 
of the following letters relate to Faraday's memoir on the 
colours of finely-divided gold. The others relate to the 
well-known incident of the withdrawal by Faraday of one 
of his papers submitted to the Royal Society, and place it 
in a light creditable to both persons concerned. See Dr. 
Bence Jones's ‘ Life of Faraday, vol. ii, pp. 247-8, from 
which the following extract is taken: ‘The experiments 
which he made on this subject are recorded in the twenty- 
fourth series of “ Experimental Researches” received by 
the Royal Society, August 1, 1850, on the possible relation 
of gravity to electricity. He finishes the paper thus: 
“Here end my trials for the present. The results are 


negative: they do not shake my strong feeling of the 
existence of a relation between gravity and electricity, 
though they give no proof that such a relation exists. 
Ten years afterwards he says the same thing, in the very 
last paper that he wrote, so constant was he even in science 
when he had made up his mind.” 


* Royal Institute, June 17, 1856. 
“ My Dear Sir,—I am obliged for your letter. Though 
I have a strong impression on the side of the question 
which admits that finely-divided particles of gold may 
transmit ruby light, yet, as I said, I am by no means 
certain. I mean to work out the point. Electric explo- 
sions of gold wire seem to present an easy way of settling 
the question, as may be made to occur in hydrogen, 
carbonic acid, and other gases; but I want to idle for a 
time, во I shall put your letter with my experimental notes 
and resume both together.—Ever truly yours, 
“М. FARADAY.” 


* 14, Bellevue-terrace, Southsea, Portsmouth, 
“June 8, 1860. | 

“My Dear Faraday,—I found your paper ac the R. S., 
and took it here to read. I am nearly sure you asked me 
to read it, and give you my opinion about it. I will answer 
on that supposition. 

“I own my own opinion is against sending it in for the 
Transactions. It might have done as coming in incidentally. 
in the body of a paper containing positive results, but it 
seems to me it would hardly do for an independent com- 
munication to the Transactions, a communication, I mean, made 
at one time, though forming part of a train of experimental 
inquiry. If such negative results had the effect of correct- 
ing a commonly entertained expectation, or if the authors 
previous labours had led those who had followed them to 
regard a positive result as probable, or even not unlikely, 
the case might be different. But to my mind, the ante- 
cedent probability of a positive result was too slender to 
justify the publication, in such a solemn manner as in tho 
Transactions, of a negative result. 


XXXV 


THE ELECTRICAL ENGINEER, MARCII 1, 1907. 


Elementary Questions in Electricity and Magnetism. | 


By MaAcNUs MacLean and E. W. Marcuant. London: 
Biggs and Sons. Price, 1s. 6d. 

Contents.—I. Frictional Electricity — Elementary Phenomena — 
Conductors and = Insulators — Attraction and  Repulsion — Torsion 
Balance Electrostatic Lines of Force Potential Distribution of 
Electricity—Capacity - Electric Machines. II. Magnetism --Elementary 
Phenomena -Magnetic Lines of Force—Law of Attraction— Magnetic 


Induction — Terrestrial Magnetism - - Magnetic Potential. III. Current 
Electricity --Simple Voltaic Cell-—Chemical Effects of Currents —Electric 
Currents —Electromotive Force—Heating Effect of Currents ~Magnetic 
Effects of Currents — Galvanometers -- Variation of Resistance with 


Temperature — Thermo-Electric Effects — Measurement of Resistance 


Induction of Currents. Tables of Electrical Constants. 


Questions in Elementary Electrical Engineering. 


With Numerical Solutions. Ву C. J. LEAPER. 
London: Biggs and Sons. Price, 3d. 


Contents, — Units —Ohm's Law—Primary Cells—Resistances—Solenoids | 
and Electromagnets — Measuring Instruments — Bells and Telephones— | 


Dynamos and Motors—Accumulators — Glow Lamps — Arc Lamps — 
Distribution and Wiring —Solutions of Numerical Questions. 


Armature Windiogs of the Closed-Circuit Type. | 


By Wu. Cramp, A. M. I. E. E., Lecturer in Electrical 
Design at the Central Technical College, London, 
and Municipal School of Technology, Manchester. 
Illustrated. London: Biggs and Sons. Price, 1s. 6d. 
Part I. — Simple or Simplex Nlultiple-Circuit Windings, Ring or 
Drum. Part II. — Multiplex Multiple-Circuit Windings, Ring or 
Drum. Part III. — Simple or Simplex Two - Circuit Windings, Drum. 
Part IV. — Tuo Circuit King Windings. Part V. — Closed- Circuit 
Windings applied to Alternatives. Summary of Rules Governing 
` Multiple-Circuit Windings, Ring or Drum, and Two-Circuit Windings 
Ring or Drum. 
Practical Notes on Electric Mains By B. L. R. LEE. 
Illustrated. London: Biggs and Sons. Price, 6d. 
Contents. —General, and the Management of Men—Cable Laying and 
Jointing — Cable Testing — Sub-Stations and Sub-Station Gear — House 
Service and Installations—Street Lighting. 


How to Become an Electrical Engineer. 
of Letters, the outcome of a Prize Offer by the 


Electrical Engineer for the best letter on the above | 
| BIGGS & SONS, 139-140, Salisbury Court, Fleet St., B.C. 


subject. London: Biggs and Sons. Price, ad. 


A Series | 


6o CHE. 4 4 


Electrical 
Engineer s 


allad Book 


BY VARIOUS AUTHORS. 


| Every Electrical Engineer who has the 


sense of humour should buy 
this little book. 


Price Is. Post Paid 1. 3d. 


“I should not myself expect a change in the temperature 
or electric state of а body, even if we could transfer it to 
& place where gravity was only half what it is at the 
surface of the earth, but even if a change were to be 
expected under these cireumstances we could hardly expect 
to render it sensible in merely passing from the bottom to 
the top of a tower. То my mind the antecedent prcbability 
of a positive result is the product of two (to my mind 
small) fractions expressing the separate probabilities. 

„ write on the supposition that the change to be 
expected was a change in the gravitating relations of the 
experimental mass [attributable] to à change, for example, 
from a place of strong to a place of weak gravity, and not 
merely to a notion with or in opposition to the force of 
gravity. Such I take to be your view." 

Elsewhere amongst the letters we find this opinion from 
Sir George Stokes: Is not the old idea of a second north 
magnetic pole in Niberia given up as the result of more 
accurate determinations! In Sabine's magnetic maps of 
the circumpolar regions there is only one magnetic pole 
represented —namely, that to the north of America. Of 
course, the actual magnetic system may he decomposed if 
we please into two magnetic systems, and then each would 
have its pole; but that is merely like the resolution of 
forces, and involves an arbitrary procedure.” 

We cannot give any adequate idea of the interest of 
these two volumes. They cover such a wide range of 
subjects, and all the letters show that we have lost not 
only a great leader in science but also a giant intellect and 
a true gentleman. 


TRAM BRAKES. 


We continue our quotations from Mr. Gant’s book on 
the subject of brakes. 


Track Brakes.—In some towns the slipper, or other 
approved track brake, takes the form of a mechanical 


slipper brake, which is operated in some cases by hand, a 
hand-wheel then very often being employed in place of an 
ordinary handle for operating, and in other cases by means 
of compressed air (Hewitt and Rhodes air track brake). 
The slipper is generally faced with wood, and when the 
brakes are operated these slippers are forced by a suitable 
arrangement of levers, etc., on to the rails. The retarding 
foree in this case, as in the previous one, is that due to 
friction, the distinguishing diflerence being that in the 
wheel brake the motion of the wheels is retarded by fric- 
tional means, whereas in the slipper brake the motion of 
the car itself is retarded. The action of the brake does not, 
therefore, depend upon the rotation of the wheels, but 
simply upon the motion of the car. The kinetic energy of 
the car in this case also is converted by means of the fric- 
tion between the slipper and the rails into heat. The action 
of а mechanically-operated slipper brake tends to relieve the 
wheels of the weight of the car, but it should never be 
sufficient to actually lift the car off the rails, on account of 
the possibility of derailment. The mechanical slipper 
brake has this great advantage over the wheel brake: that. 
not only is skidding of the wheels avoided, but also its 
action is independent of the rotation of the wheels, and, 
therefore, of any such skidding. 

The mechanical slipper brake has also the following 
advantages over electromagnetic slipper brakes: First, that 
if the car is derailed, the slipper brake can still be applied, 
whereas the slipper portion of an electromagnetic brake is 
dependent on the car being on the rails. "This will, how- 
ever, be again referred to later. The second advantage is 
that there is not the same liability for a mechanical track 
brake to get out of order as is the case where brakes are 
operated in any way electrically, such as, for instance, may 
occur with a bad or broken connection. On the other 
hand, these risks with electrically-operated brakes can 
be considerably reduced where regular examination is 
made, and when the brakes are allowed to be in constant 
use. 


Electrical Brakes. —Before dealing with the different types 
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of electrical brakes the following general explanations, 
which apply to all forms of electrical brakes—tbat is, 
where the motors are made to act as generators—are 
given. It has already been seen that a motor, if suitably 
connected and driven—that is, provided with mechanical 
energy—will run as adynamo and partially convert the 
mechanical energy supplied into electrical energy, the 
remainder of the energy being converted in various ways 
into heat. This principle is now largely used for braking 
purposes, and, broadly speaking, all such braking is elec- 
trical braking, the car’s kinetic energy in these cases being 
converted in this way into electrical energy. In this wav 
the car is robbed, as it were, of its kinetic energy, and 
by being so robbed is brought to rest. 


Another way of considering the action of an clectrical 
brake is as follows: When the motors are coupled up to 
act as dynamos, and a suitable circuit arranged so that 
current can flow, & force will have to be applied to drive 
the motors, and, hence, the wheels round. Now, the fact 
that а force is required to drive the wheels round shows 
that the action of the dynamos (calling the motors now 
dynamos, since acting as such) tends to resist the motion 
of the wheels, thus tending to stop them, and so braking 
the car. Difficulty is sometimes experienced in grasping 
the above fact—namely, that a force has to be applied 
to drive а dynamo round—and that either the greater 
the current, or the greater the field strength, or the 
greater both these are, the greater will be the force 
required. This can possibly be best illustrated by treating 
the whole matter from a magnetic point of view, just as 
was done in the case of the motor. 


Let А represent the armature of а dynamo revolving in 
the direction shown, with current flowing down the con- 
ductors on the left-hand side of the armature core and up 
on the right. In consequence of the current so circulating 
round the armature core, the core becomes magnetised in 
such a way that the bottom portion is always of north 
polarity and the top south. Now, to revolve the armature 
in the direction shown means that it will have to be driven 
in opposition to the forces of repulsion and attraction, 
due to the magnetic poles in the armature core and those 
of the main field. The result is that to drive the 
dynamo round, a force will have to be applied to over- 
come the resisting forces. The greater the current the 
dynamo is delivering (assuming field to be either of con- 
stant ot increasing strength), the greater will be the force 
required to drive the armature round, as with an increased 
current the more strongly will the armature be magnetised, 
and the stronger the poles the greater the force that must 
be overcome. The retarding force, or, more accurately, 
the retarding torque, exerted by each motor when driven 
as a dynamo will, thercfore, depend upon the strength of 
field, and upon the armature current, an increase in either 
or both of the above quantities bringing about an increased 
retarding or braking effect. Theactual current flowing through 
the armature in any given case will depend upon the field 
strength, speed, and resistance in the armature circuit, the 
field strength and speed determining the E.M.F. generated. 
Therefore, the stronger the field, or the higher the speed, 
or the less the resistance in the armature circuit, the other 
quantities remaining the same, the greater will be the 
retarding or braking effect produced. 


Where ordinary series motors are employed for braking 
purposes, as the armature current determines the field 
strength, the retarding effect will simply depend upon the 
speed at which the wheels revolve and the resistance in 
the armature circuit. The higher the speed with a given 
resistance, or the less the resistance in circuit with a given 
speed, the greater will be the retarding effect produced. 
In short, the greater the speed of the car the greater will 
be the braking action with a given resistance in circuit— 
that is, with a power handle on a given brake notch. From 
this it will be seen that in all electric braking—that is, 
where the motors are employed as dynamos—the braking 
action is automatic in the sense that the greater the speed 
and, therefore, the greater the retardation required, the 
greater is the retarding effect produced, provided the 
wheels are kept from skidding, 


(Lo be continued. ) 
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REVIEWS. 


Hleotrons, or the Nature and Properties of Negative Elec- 
tricity. By Sir OLIVER Lopcr, F.R.S., ete. London: George 


Bell and Sons. 
Further Notice, 


A word left out changes the meaning or leaves no 
meaning. Thus in our last issue the words italicised lost 
one word, “independent,” and so the sentence was meaning- 
less. It should have read, The cathode rays were evidently 
independent of the nature of the matter present.” Chapter VI. 
deals with the “determination of electrochemical equitalent 
in the case of electric leakage in ultra-violet light.” Hertz 
discovered that negative electricity was discharged from a 


clean metal or other surface, and his discovery led to a | theoretical and mathematical treatment as ‘electrons, 


series of experiments, some of which are described in this 
chapter on this phenomenon, the conclusion being summarised 
in the last paragraph of the chapter as follows : 


„Thus the hypothesis becomes more and more justified 
that units of positive charge are always associated with 
atoms in operations which we can control, and are conse- 
quently always complete ions, while the units of negative 
charge appear in some cases with a separate existence— 
perhaps carrying with them part of the atom, in which 
case they might be called corpuscles, having a material 
nucleus—perhaps, pure disembodied electricity, whatever 
that may be—an electrical charge detached from matter— 
a mere complexity in the ether, in which case they would 
correspond with those hypothetical entities familiar in 


7»? 


xxxviii THE ELECTRICAL ENGINEER, MARCH 8, 1907. 
TECHNICAL BOOKS n cea Кш к^ B e i 


ISSUED BY 


BIGCS & SONS, 139-140, Salisbury Court, Fleet St., London, E.C. 


— — — ——— —- _——-—-—Еї. —ү— ———————— 


Exercises in Electrical Engineering. By Macnus 
MacLEAN, D.Sc., F. R. S. E., M. I. E. E., Professor of 
Electrical Engineering in Glasgow and West of 
Scotland Technical College. London: Biggs and 
Sons. Second Impression. Price, 1s. 6d. 


Chapter I. — Generating — Working of Plant — Continuous-Current 
Machines—Alternators—Prime Movers—Primary Batteries. Chapter II.— 
Distributing — General Wiring— Mains and Traction. Chapter ПІ. — 
Transforming —Static Transformers—Rotary Converters. Chapter IV.— 
Controlling—Starting Gear—Switches—Fuses. Chapter V.—Measuring— 
General — Resistances — Meters —- Voltmeters — Current Instruments. 
Chapter VI.—Utilising and Storing—Motors—Arc and Incandescent 
Lamps — Secondary Batteries. Chapter VII. — Miscellaneous Useful 
Data. Tables of Constants. 


fEtheric or Wireless Telegrapby. By ROBERT 
GORDON BLAINE, M.E., Assoc.M.Inst.C.E., Lecturer 
at the City and Guilds of London Technical College, 
Finsbury. London: Biggs and Sons. Price, 2s. 6d. 


Introduction —Chapter I.—Fundamental Facts and Notions — The 
Ether—What is Electricity?—The Electronic Answer. Chapter II.— 
Telegraphy—Methods of Signalling. Chapter III. - Earth Conduction 
Systems — Induction Systems — Hertz-Wave Systems. Chapter IV.— 
Different Forms of Oscillators and Resonators—The Modern Receiver— 
Coherer Detectors or Receivers: I. Non-Restorative Forms; II. Self- 
Restoring Coherers — Electrolytic or Chemical Detectors — Optical 
Detectors—-Classification of Detectors. Chapter V.—Syntony— Harmonic 


Telegraphy. Chapter VI. — Marceni’s Work. Chapter VII. — The 
Lodge-Muirhead System Chapter VIII. — Wireless Telegraphy in 
France. Chapter IX. — German System — Spanish Experiments. 


Chapter X.—American System, Chapter XI. —Inventions and Experi- 
ments of M. Guarini. Chapter XII. —Signalling to and from Moving 
Railway Trains. Chapter XIII. -The Effect of Obstacles, Weather, 
Light, cic.— Conclusion. 


We may pass on to Chapter VIII., on the“ Determina- 
tion of the Mass of an Electron,” which records “ what are 
propably the most important experiments yet made in the 
Cavendish Laboratory." The quantities to be determined, 
the difficulties in the way of determination, the work of 
Crookes, Aitken, Prof. J. J. Thomson, and C. T. R. Wilson, 
are clearly described, and the result stated. 

“The result of the exccution of this ingenious counting 
process is that the absolute charge and the absolute mass 
of an clectron are at length directly determined. Hitherto 
we have determined by many and various ways the ratio 
ет and the speed u We have likewise been able to 
determine Ne u and Ne and N m , as already explained. 
Now, at length we have determined N, and at once 
the terms in the ratio r/m are disentangled. comes 
out, as suspected, in all cases, the regular ionic 
charge, of the order of magnitude 3 x 10-3? electro- 
static or 10—“ electromagnetic units. Hence, while 
m comes out for positive carriers and for all ions the 
a propriate mass of the atoms present—or in some cases 
greater than this, by reason of the formation of molecular 
aggregates—for the negative carriers set free by ultra-violet 
light, and for the other cases where -= 10* the masses 
come out definitely of the order /m = 107? grammes, ог 
about 2.1 part of the smallest and lightest previously 
known quantity of matter—viz, an atom of hydrogen. 
The existence of masses smaller than atoms is thus experi- 
mentally demonstrated, and a discovery clinched of epoch- 
making importance." 

Chapter IX. continues the discussion, and gives further 
details about electrons and ions, while Chapter X. will form 
an introduction to the lecture given a fortnight ago by 
Prof. J. J. Thomson at the Institution. 


The Wire Tappers. By Аптиги Srrixcer. T. Werner Laurie, 
Clillord’s-inn, 63. 

А hero and heroine who are neither good nor bad, who 

drift somewhat uimlessly towards dramatic situations that 

in themselves are dramatic, would be much improved if 
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they had have been good or bad. “Money at all costs " 
scems to be their motto. For folks who like striking 
situations and dramatic incidents, with hero and heroine 
who are always doing what they ought not to for no other 
reason than that “they will do better to-morrow,” then this 
book is а revelation of what an English woman and an 
American can achieve in that way without being spoiled. 
The one aim of the book seems to be to show “аз long 
as you are honest enough to know you are dishonest, 
and you are not dishonest after you have made enough 
money to retire with, then go ahead." There are 
many striking situations that really become interesting if 
you forget that the chief characters are only playing at 
being villains. Where a “voice asks plaintively and 
emptily, Where am I?” (261) we need to remind ourselves 
that, after all, it is only a story we are reading, and it does 
not much matter where we are as long as we are enjoying 
ourselves. The Wire Tappers” will assist to while away an 
hour, but to our way of thinking the author might have 
given a few less possibilities and a few more probabilities. 
The book ends with these words: ‘Good-bye,’ said the 
woman. But it was not a challenge; it was a praver. 
This we can quite understand. The technical information 
of the author is fairly correct, but we hope the tricks 
he makes his puppets perform will not be followed by 
operators. 


VOLTAIC CIRCUIT. 


It is well sometimes to hark back and to consider how 
the men of a generation or two ago viewed things. By 
the courtesy of Mrs. FitzGerald, we are in possession of the 
scrap-books of the late Desmond G. FitzGerald, and among 
the contents of these books find much interesting matter. 
Of course, the notation nomenclature sometimes seems a 
little strange to students of to-day. We extract from these 
scrap-books his essay on the “ Voltaic Circuit." 

In this, the most important form of conductive circuit, 


THE ELECTRICAL ENGINEER, MARCH 8, 1907. 


Elementary Questions in Electricity and Magnetism. 
By MacNus МАСІЕАМ and E. W. MancHaNr. London: 
Biggs and Sons. Price, 1s. 6d. 


Contents.—I. Frictional Electricity — Elementary Phenomena — 
Conductors and Insulators — Attraction and Repulsion — Torsion 
Balance -— Electrostatic Lines of Force — Potential — Distribution of 
Electricity Capacity -Electric Machines. II. Magnetism Elementary 
Phenomena --Magnetic Lines of Force - Law of Attraction - Magnetic 
Induction — Terrestrial Magnetism — Magnetic Potential. III. Current 
Electricity- Simple Voltaic Cell—Chemical Effects of Currents Electric 
Currents—-Electromotive Force— Heating Effect of Currents — Magnetic 
Effects of Currents — Galvanometers - – Variation of Resistance with 
Temperature — Thermo- Electric Effects — Measurement of Resistance— 
Induction of Currents. Tables of Electrical Constants. 


Questions in Elementary Electrical Engi 1: еегіп 
With Numerical Solutions. By C. J. LEAPE 
London: Biggs and Sons. Price, 3d. 


Contents, Units —Ohm's Law— Primary Cells — Resistances —Solenoids 
and Electromagnets — Measuring Instruments — Bells and Telephones— 
Dynamos ani Motors—Accumulators — Glow Lamps — Arc. Lamps— 
Distribution and Wiring —Solutions of Numerical Questions. 


Armature Windicgs of the Closed-Circuit Type. 
By WM. Cramp, A. M. I. E. E., Lecturer in Electrical 
Design at the Central Technical College, London, 
and Municipal School of Technology, Manchester. 
Illustrated. London: Biggs and Sons. Price, 1s. 6d. 

Part I.—Simple or Simplex  Multiple- Circuit Windings, Ring or 

Drum. Part II. — Multiplex Multiple-Circuit Windings, Ring or 

Drum. Part III.—Simple or Simplex Two - Circuit Windings, Drum. 

Part IV. — Two-Circut Ring Windings. Part V. — Closed - Circuit 

Windings applied to Alternatives Summary of Rules Governing 

Multiple-Circuit Windings, Ring or Drum, and Two-Circuit Windings 

Ring or Drum. 

Practical Notes on Electric Mains By B. L. R. LEE. 
Illustrated. London: Biggs and Sons. Price, 6d. 


. . Contents.—General, and the Management of Men— Cable Laying and 
Jointing — Cable Testing — Sub-Stations and Sub-Station Gear — House 
Service and Installations—Street Lighting. 


How to Become an Electrical Engineer. A Series 
of Letters, the outcome of a Prize Offer by the 
Electrical Engineer for the best letter on the above 
subject. London: Biggs and Sons. Price, 3d. 


the attraction between (plus) electricity and ponderable 
matter is overcome or developed as potential energy by 
virtue of a more powerful force (attraction)—viz, tho 
chemical affinity between strongly electro-positive and 
strongly electro-negative bodies. А voltaic circuit essentially 
consists (1) of a chemical electromotor, generally con- 
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tricity communicated from the positive pole of the battery 
to one of its coatings thus abstracted—an equal quantity of 
plus electricity has necessarily passed from the other coating 
to the negative pole of the battery: and no diminution 
takes place in the quantity of electricity liberated by 
chemical action at the surface of the positive element, 


stituted by two different metals or by a metal and char- | and returning again to this element after its passave 


coal of which one is strongly electro-positive in relation 
to the other—and by an electrolyte composed of an electro- 
positive (conducting) and an electro-negative (non-conduct- 
ing) in combination; and (2) of a conducting medium, 
metallic or electrolytic, or partly metallic or partly elec- 
trolytic, uniting the poles of the electromotor. The 
chemical electromotor may be simple -i, a voltaic couple 
or compound— i.»., a voltaic series or “ battery." 

In order to understand clearly the phenomena of the 
voltaic circuit, and the nature of the work done in it by 
the combined aetion of the chemical and electrical attrac- 
tions in play, it is especially necessary to take into con- 
sideration certain well-ascertained facts which have been 
frequently overlooked, and also an hypothesis of the dual 
constitution of elementary bodies which is supported by the 
experiments of Brodie and the opinion of Miller, and 
rendered more than probable by its exact accordance 
with experimental results. The data in question are the 
following : 

1. The quantity of free (plus) electricity accumulated in 
one portion of an insulated (conductive) circuit is exactly 
equal to that which has been been abstracted (by the action 
of the E.M.F.) from the remaining (minus) portion of the 
circuit. Thus in the circuit, taken as a whole, there is no 
free electricity, nor any evolution —i. e., permanent separa- 
tion—of this element (ride Carbon“), but merely a 
circulation of electricity from the positive to the nega- 
tive element through the electrolyte, and from the 
negative to the positive element through the external 
portion of the circuit. When, for instance, a Leyden 
jar or condenser is charged from a battery —though the 
charge may be removed from the cireuit and the plus elec- 


through the electrolyte, the cathode or negative element, 
and the external portion of tho circuit. Consequently 
there can be no conversion. of electricity into heat or any 
other mode of force or energy. This is again proved by 
the following proposition. 

2. The quantity of electricity passing in a circuit is the 
same at every point (rile “Circuit, Conductive.” If the 
heat evolved in the passage of electricity through a con- 
ductor were due to the conversion of electricitv, then either 
the whole or a portion of a given quantity of electricity 
passing in а given time а section at one oxtremity of a 
wire would disappear by conversion before reaching the 
other extremity of the wire, and it would be impossible to 
cause electricity to pass from one conductor to another 
through a resistance without converting some portion of 
this electricity into heat or work, and in this case the 
quantity of electricity passing would vary at different 
points in a conductive circuit in the same manner as the 
"tension" varies, а conclusion which i$ opposed to all 
experimental results (ride ** Electricity," “ Heat”). 

5. The same quantity of electricity is liberated by the 
combination of an equivalent of any electro-positive element 
(potassium, sodium, zine, tin, iron, etc.) with an equivalent 
of any electro-negative body (such as the acid radicals 
SO, NO, CL, etz.) in a simple voltaic cell. Again, the 
same quantity of electricity—te, one equivalent—is 
liberated by the combination of ro equivalents of 
any electro-positive element when such combination 
is effected in fo voltaic cells connected in series, 
or when three equivalents are oxidised in three cells, 
ог d hundred equivalents in a hundred cells in series, the 
quantity of electricity passiug through the circuit (irrespec- 


——— 


tively of time) being in any case directly as the total amount 
of chemical action, or as the number of equivalents of the 
positive elements dissolved, and inversely as the number of 
cells in series. "This law, which is a direct consequence of 
Faraday's law of “definite electrochemical action,” has been 
verified by the author in the case of the above-mentioned 
elements and radicals, and is doubtless of universal applica- 
tion. It shows conclusively that there is no simple relation 
between the total quantity of material (fuel) consumed in 
the voltaic battery, or the potential energy stored up in 
this material, and the total quantity of electricity which 
traverses the circuit. Such a relation would necessarily 
Ha if electricity could be considered as a “ mode of 
orce." 


(To be continued.) 


TRAM BRAKES. 
(Continued from page trevi.) 


A most important feature to be noted in connection with 
all electrie braking—that is, when motors are employed as 
above—is that if the wheels cease to revolve the dynamo 
ceases to generate an electrical pressure, current will then 
cease also to flow, and the resisting force, in consequence, 
also ceases—in short, the braking action ceases. If 
skidding, therefore, takes place, all electric braking action 
ceases entirely. An electric brake, therefore, automatically 
does what a man does when he takes off his hand brake as 
the wheels start to skid, and applies it again when they 
start to revolve, the electrie brake ceasing to act when the 
wheels skid and immediately acting when they begin to 
revolve. 

Strietly speaking, it must not be said, however, that 
the electric brake prevents skidding. What the electric 
brake does is to automatically take off and put on a braking 
action just as the wheels skid or revolve, as the case may 
be. The sudden application of the electric brake, however, 
may cause the wheels to be pulled up so suddenly that a 
skidding action may be started (especially if rails are at all 
“ greasy ") unless sand be dropped, and the whecls thus 
started, skidding may continue, despite the fact that when 
the wheels are skidding the brake is automatically “ off,” 
as the wheels are not revolving. If the wheels skid, just 
as with hand braking, the releasing of the brake and the 
applieation of sand enable them to regain their motion, and 
when the wheels once more revolve the brake can then 
be gradually applied again. The *'greasier" the rail, the 
more tendency there is, of course, for the wheels not only to 
start but to continue skidding. It must be, therefore, 
remembered that all electrical brakes of the above descrip- 
tion depend entirely for their action upon the rotation of 
the wheels, and, therefore, when applying such brakes, the 
wheels should be kept from skidding, both by the use of 
sand, if the rails are at all greasy, and the careful applica- 
tion of the brake. 

An electrical brake, it must also be noted, will not 
effectively hold a car on a gradient—that is, where brakes 
are at all necessary--a gradual slipping of the car, duc to 
the gradient, with an electrical brake taking place as no 
retarding force is exerted until an E.M.F. is generated and 
current flows through the circuit. In such cases a mechanical 
brake is, therefore, necessary for holding the car at rest 
on a gradient. One advantage of electric braking is that 
practically no physical effort 1s required on the part of the 
motorman in order to apply the brake, and the intensity 
of the brake in action is independent of the man's physical 
strength. Another advantage is that wear and tear of 
wheels and brake blocks is. saved, but it must not be 
forgotten that the strain of electric braking is thrown on 
to the motors and gearing. 

In all the various types the 
trolley wire, and the various 
required, are made, it may be 
controller when suitably operated. 


disconnection from the 
connections which are 
said, by means of the 
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VOLTAIC CIRCUIT. 


(Continued, from the Scrap- Book of the late Desmond 
G. FitzGerald. ) 


4. The total quantity of heat, or of heat and work, pro- 
duced in the circuit is, with a given positive clement and 
electrolyte, simply as the total weight, or as the number 
uf equivalents of this clement consumed or oxidised in 
the voltaic couple or battery constituting the electro- 
motor. If the positive element be varied, the heat 
and work produced diminish as the calorific equivalent 
of the electro- positive constituent of the electrolyte 
(liberated at the cathode in each cell) becomes increased, 
and rice ters J. These laws, which are absolute—z.e., inde- 
pendent of all the conditions which may modify the 
phenomena of the circuit—are directly consequent upon the 
principle of the “consetvation of energy, and involve 
another important law formulated below (6). 

5. In working a voltaic battery, we exchange an equiva- 
lent of one electro-positive for an equivalent of another, or, 
in other words, an equivalent of some electro-positive is 
necessarily liberated for cvery equivalent of the positive 
element that enters into combiuation. Thus, in the batteries 
of Wollaston and of Smee, we exchange an equivalent of 
zinc dissolved for an equivalent of hydrogen set free ; in 
Daniell’s battery, an equivalent of zinc for one of copper: 
in Grove's, an equivalent of the same positive element 
for one of nitric oxide (NO) or nitric peroxide (N, O,); 
and in that of Marié Davy, an equivalent of zinc for one 
of mercury. The electro-positive separated from combina- 
tion is in all cases electro-negative in relation to that which 
enters into combination. 

6. The E. M. F., E, of a voltaic couple is proportionate to 
the difference between the calorific equivalents of the electro- 
positive bodies, of which one replaces the other in com- 
bination within the voltaic cell. The E. M. F. of a voltaic 
series, therefore, is proportionate to the product of this 
difference into the number of cells in series. Supposing the 


E. M. F. of a single cell to be doubled by substituting as the 
positive eloment a metal having a calorific equivalent twice 
as high as that of the original element, the intensity of 
the current, or the quantity of electricity passing in a 
given time through a current of constant resistance in 
which this cells is the electromotor, will be doubled, 
and, consequently, the number of equivalents of the 
jositive element dissolved in this time will be doubled. 
ut а double number of equivalents of an element havin 
a double calorific equivalent corresponds to a fourfol:| 
quantity of heat or work; therefore, according to the 
principle of the conservation of energy, a fourfold 
quantity of heat should be evolved in the circuit 
by the passage of a double quantity of electricity 
т a miren lime. Again, supposing the E. M. F. to be 
doubled by doubling the number of cells in series, 
then, in a given time, twice the quantity of electricity 
will pass through twice the number of cells inserted in 
the circuit ; and the number of equivalents of the positive 
element dissolved will be fourfold, and will correspond to 
the increased quantity of heat evolved in the passage of 
a double quantity of electricity under the influence of the 
double E.M.F. And, generally, the quantity of heat 
evolved in circuit of constant resistance will be as the 
square of the quantity of electricity passing in a given 
time, 1°, or as E^, the square of what has been termed the 
E. M. F. of the source (ride “.Joule’s law”). But this “force,” 
К, is necessarily a mode of attraction or pressure; and, 
when measured as an attraction, it is found to be a purely 
artificial value, or merely an empirical measure, adopted in 
practice for the sake of its convenience and simplicity : 
the electrical force, F, acting, statically or dynamically, in 
а circuit being really in all cases as E? (ri/« © Attraction, 
Electrostatic,” * Coulomb's Laws," Force, Electrical "). 
Consequently the amount of heat + work produced, in а 
given time, in а conductive circuit of constant resistance 
will vary simply as the electrical force, F2 E?, in action. 
When the resistance, R, opposed to the action of this 
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force, and the time, /, during which it acts are made 
to vary, the effect will then be inversely as R and 
directly as /. So that, calling H the total quantity 
of heat and work produced in a circuit, the equation 
H КРК 

R R 
mathematical accuracy, the general law of electro-dynamical 
effect. It is the potential energy of electrical separation, 
expressed by the quotient of the electrical force, F, and 
the resistance, R, opposed to it, multiplied by the time, /, 
during which it acts, that becomes kinetic, and is ultimately 
converted into heat or work in the conductive circuit, and 
not, as is commonly supposed, the electricity transmitted in 
such circuit. 

7. The electrical force or attraction, F, and the 
chemical attraction, A, which is a function of the potential 
energy of chemical separation, and which develops the 
former attraction by inducing the combination of the 
positive clement and anion within the voltaic cell, are 
necessarily correlated. The precise nature of this correla- 


t expresses, with physical as well as with 


tion is not immediately obvious, since it is necessary to 
consider the force, A, as an accelerating force acting to 
produce the falling together of atoms of molecules through 
a given space, whereas the force, F, acting against a resist- 
ance, R, other than that of inertia, produces a uniform or 
unaccelerated motion of molecules (vide ** Forces, Correla 
tion of"). It will here be sufficient to reproduce the 
observation of Joule, “that the quantity of heat evolved 
in the combustion of an equivalent of an element ie, the 
calorific equivalent of an element —is proportionate to the 
affinity of the element for oxygen,” and to indicate the diffi- 
culty in measuring affinity—an attraction which probably 
varies inversely as the square of the distance between the 
atoms or molecules tending to combine—as a constant 
force, like that of gravity near the surface of the earth. 


8. According to the fifth law of electrolysis (vide ** Miller's 
Element of Chemistry,” vol. 1, p. 479), those bodies only 
are electrolytes which are composed of a conductor and a 
non-conductor. Thus the molecules of an electrolyte may 
be regarded as being constituted by the union of an atom 
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of (electro-positive) conducting matter or, rather, matter 
susceptible of receiving a charge—and an atom of (electro- 
negative) non-conducting matter, or matter not readily 
acquiring & charge by contact. In this case, when an 
electrolyte becomes polarisel, in virtue of the attractions 
which tend, in the voltaic cell, to separate its molecular 
constituents, we must conceive any two conducting atoms 
in the line of polarisation to be separated, not only by inter- 
molecular space, but also by an interveuing non conducting 
atom. Under these conditions the transfer of electricity from 
molecule to molecule in the line of polarisation could take 
place only by the successive rotation of the molecules, accom- 
panied by a motion of translation. Now, if we admit this 
molecular motion to be the mudusopcran/i of conduction in the 
case of simple conductors as well as in electrolytes (and 
there are certain grounds for this admission), it becomes 
easy to explain not only the relations of the current to 


— — — 


the force producing it, and to the calorific effect, but also 
the necessary connection between the production of electro- 
dynamic and of magnetic effect (ride ** Ampére's Theory). 
The quantity of electricity passing from molecule to molecule 
throughout the circuit would evidently be as the velocity of 
rotation, г; and to produce a double velocity corresponding 
to a fourfold quantity of work in a given time a fourfold 
force would require to be exerted. Again, the resistance, 
R, of the circuit presents many analogies to the mass, m 
considered in mechanical dynamics; and, with certain 


limitations, the expression I? R / = 1 for electrical work 


corresponds to the expression v? m t for mechanical work 
against à resistance other than that of inertia (rile “ Con- 
duction,” * Dynamics, Mechanical "). 


(To be continued. ) 


REVIEWS. 


The Workmen's Compensation Act, 1906. By W. ADDINGTON 
WILIISs, LL.B.. Barrister-at-Law. London: Butterworth and 
Co., 11 and 12, Bell-yard, Temple Bar. 

* This is the ninth edition of Willis's ** Workmen's Com- 

pensation Acts," brought up to date to include the Act 

passed last year. The Act is of importance, for when it 
comes into operation on July 1 it will bring’ six million 
more workers within its privileges. By extending the 
work “workman” it includes everybody who is in the 
employment of another, with the exception of persons 
earning more than £250 per annum (unless they are 
engaged in manual labour) It effects many other impor- 
tant alterations in the law, and under it serious and wilful 
misconduet is to be no defence where injury results in 
death or serious and permanent disablement ; failure to 
make a claim within the time limit is not an absolute 
bar when the failure is due to some reasonable cause, 
or when the employer із not prejudiced; disputes 
between “ principals” and “contractors” must be settled 
by arbitration, ete. Мг. Willis's work on the Compensation 

Acts is by now well known and generally recognised 

as authoritative. The ninth edition maintains the high 

standard set by its predecessors, and states with great 
clearness the latest Act to be placed on the Statute Book. 

His notes on the various clauses are sound, and will be of 

great use in helping to an understanding of the Act, while 

the table of cases where decisions have been given under 
the Workmen’s Compensation Acts should prove useful. 


A pocket-book for estimating has reached us from 
Messrs. E. and F. N. Spon, which is the third edition 
of this useful work. The entire matter has been rewritten 
and the prices carefully revised to date. A large amount 
of new information has been added, including numerous 
examples of the actual cost of important building and 
engineering works. E. and F. Spon, 57, Haymarket, 
London. Price, 5s. net. 


Exercises in Electrical 
Engineering. 


BY 


MAGNUS MACLEAN 


D.Sc, F. f. S. E., M. l. E. E., 


Professor of Electrical Engineering in Glasgow and 
West of Scotland Technica! College. 


Chapter I.—Generating— Working of Plant—Continuous- 
Current Machines—Alternators—Prime Movers—Primary 
Batteries. 

Chapter II.—Distributing—General Wiring—Mains and 
Traction. 

Chapter III. Transforming — Static Transformers — 
Rotary Converters. 

Chapter IV.—Controlling—Starting Gear—Switches— 
Fuses. 

Chapter V. — Measuring — General — Resistances — 
Meters—Voltmeters—Current Instruments. 

Chapter VI.—Utilising and Storing—Motors—Are and 
Incandescent Lamps—Secondary Batteries. 

Chapter VII.—Miscellaneous —Useful Data. 

Tables of Constants. 


SECOND IMPRESSION. PRICE, 1s. 6d. 


BIGCS & SONS, 139-140, Salisbury Court, Fleet St., London, E,C, 


xliv THE ELECTRICAL ENGINEER, MARCH 15, 1907. 


Harper & Brothers’ Standard 
Works on Electrical Engineering. 


ELEMENTS OF ELECTRIC TRACTION ror motormen 


and others. By L. W. GANT, of tbe Leeds Technical School. Demy 8vo. 
Profusely illustrated. 68. net; 58. 4d. post free. 

A work specially written avd primarily intended for Motormen, Depot Fore- 
men, Inspectors, Apprentices, and others employed on electric tramway 
systems. to serve also as an elementary text-book for students beginning the 
study of electric traction, А 

In this work tbe fundamental, mecbanical, and electrical principles under- 
lying electric tramway traction are dealt with in a simple and concise manner, 
and in such a way as to enable a motornian to obtain a definite and 
knowledge of the working and running of a car and the underlying reasons; 
oe chapters being devoted to the application of motors to traction, electric 

rakes, etc. 


Grade. By JOHN ROBERTS, junr., of the Blackburn Technical School. 
Demy 8vo. Profusely Illustrated. 58. net; 58. 4d. post free. 

Те book is excellent and will be found of great assistance to students, and 
at the same time will lighten the work of teacher or demonstrator, who will 
find the pumerous net capable of adaptation to tbeir local circum- 
stances. Electrical Engineer. 


ALTERNATING CURRENTS : reir Theory, Generation, and 


Transformation. By ALFRRD HAY, D.Sc., M. LF. . Demy 870. 
178 Illustrations. pages. 68. net; 68. 5d. post free. 
‘The beat book ever written or published on the subject which it treats."— 
Electrical Engineer. 


PRACTICAL ELECTRIC WIRING tor tichting inotanations. 


71) By CHARLES C. METCALFE, A.M.I.E.E., Electrical Eneineer to the Educa- 
tion Committee, Manchester. Demy 8vo. With over 150 Illustrations from 
Original Drawings and Photographs. 58. net; 58. 4d. post free. 

„The book is one that should be in the establishment of every contractor, if 
not in the possession of every wireman."— Electrical Times. 


ELECTRICAL ENGINEERINC. >», = хоѕкхвево. Trans- 


Jated hy W. W. Н, GEE, A. M. I. E. E., and C. KINZBRUNBER, A. MI E.E. 
Demy 8vo. Profusely Illustrated. бө. 
** We have not seen any elementarv hook on electrical engineering which is at 
once зо popular and so practical as this work." — Engineering. 


THE DISEASES OF ELECTRIC MACHINERY : 


eir Symptoms, Causes. and Remedy. By C. KINZBRUNNER, A. M. IL. R E. 
Limp Cloth. 19. 60. net; 18. 8d. post free. 
„A hook which might he placed with great advantage in the hands of an 
intelligent mechanic or a student just entering the testing shop."— Electrician. 


TESTING OF CONTINUOUS-CURRENT MACHINES 


in Laboratories and Test Rooms, Ry C. KINZRRUNNER, A. M. I. E. Е. 
^ Demy 8vo. Profusely Illustrated. 68. net; 68. 5d. post free. 

„A valuable work which students should find useful at al] times. We 
know of no other publication covering the same ground in the same compre 
hensive manner. Electrical and mechanical engineers and inspecto*s of 
electrica] plant will find instructive data as to continuous-current plant which 
may enable them to surmount many a difficulty.”— Electrical Magazine. 


ELECTRIC TRACTION. >, овехт н.вмтти, Astoc. M. I C. R. 


M. I. Mech. R., M. I. K. E., М.І. and St. I. Whit. Schol. Demy 8vo. 455 pages, 
347 Illustrations. 9s. net; 98. 6d. post free. 
© This book may he said to possess a unique merit in beine a handy compila- 
tion of facts derived from practical examples. One of tbe best attempts 
made to cover the fleld."— Times Engineering Supplement. 


CONTINUOUS - CURRENT ARMATURES : 


Windings and Construction. Ву С. KINZ® RUNNER. A. M. LE. R 
Demy 8vo, Profusely Illustrated. 3s. 6d. net ; Зв. od. post free. 
“Clearly written and well-illustrated book which should appeal both to 
students and practical armature winders." — Electricity. 


ALTERNATING-CURRENT WINDINGS : з... reo, 


and Construction. Ву C. KINZBRUNNRER, A.M.LE.E. Demy 8vo. 
Profusely Illustrated. 38. 6d. net; 39. 9d. post frec. 


„A really valuable featnre of the hook are the diagrams and photographs, by 
a comparison of which the anthor has succeeded in explaining the varíons 
modes of winding lurge alternators more clearly than words can possibly do.“ 
Electrical Times. 


Their 


STARTERS AND REGULATORS ‘tor «соо moters ane 


Generatora.  Theorv, Corstrnction, and Connection. Rv RUDOLF KRATSE, 
Translated bv C. KINZBRUNNER and N. West. Demy $8vo. Profusely 
Illustrated. 48. 6d. net; 48. 10d. post tree. 
“Jt will be found useful to evervone engaged in the electric power business, 
and no designer can afford to overlook it." - Electric Contractor. 


CERMAN SCIENTIFIC AND TECHNOLOCICAL 


READER. Booka T. and IT. Ry R. CLASSEN, R.A., of the Iniversity, 
V'paala, with the assistance of J. LusTG4RTEN, M. c., of the Manchester 
School of Technology. 28. each net: 2e, 3d. post free, 

This work will enable students to become familiar with Carman scientific 
terms and German technological literature by means of brief articles in German 
on Chemistry, Physics, Engineering, &c.. and an adequate vocabulary. 

“ Should serve a useful rnrpose,." — Nature. 

A great assistance."— The Dyer and Calico Printer. 


HARPER & BROTHERS, 45, Albemarle St., LONDON, W 


THE ELECTRICAL ENGINEER, MARCH 22, 1907. 


xlv 


Graduated Exercises in Elementary 


Practical Physics. 


By OLEMENT J. 


LEIA PEE, 


Principal of and Lecturer on Physics and Electrical Engineering at the Taunton Municipal 
Technical Institute. 


PRICE 


2s. Gd. 


BIGGS & SONS, 139-140, Salisbury Court, Fleet Street, LONDON. EC. 


NOW READY. 


— — — 


Elementary Treatise on the Induction Motor. 


Ву F. d. A. MATTHEWS, A. M. I. E. E., 
Author of ELECTRICAL MOTOR INSTALLATIONS." 


PRIOX 2s. Gd. 


CONTENTS.—CuarrER I.—The Theory of Alternating Currents. 
CHAPTER IIL—The Rotating Magnetic Field and the Induction. 
CHAPTER IV.—The Rotor and the Electromagnetic Couple. 


Generator and the Static Transformer. 


tion Motor. 


CHAPTER II.— The Alternating-Current 


CHAPTER V.—Graphic Analysis of the Induc- 


BIGGS & SONS, 139-140, Salisbury Court, Fleet Street, London, E.C. 


THE PRINGIPLES OF ALTERNATE-GURRENT WORKING 


By ALFRED HAY, B.Sc.(Edin). 


This book is extremely elementary in treatment throughout, and the knowledge—both 
mathematical and electrical—it presupposes on the part of the reader is very slight, thus 
making it a simple and easily-digested introduction to standard treatises on the subject. 


"It is essentially а labour-saving book, the illustrations and 
arrangement being well adap'ed to save the readei's tme.” — 
Electrical Engineer. 

“ We can recommend Mr. Hay's book to all interested in alter- 
nate.current working. — Electrical Review, 


— — —- —m——"- - 


— — 4 ͤ —À — — —— — 


— — — — € 


VOLTAIC CIRCUIT. 


(Continued, from the Serap- Book of the late Desmond 
G. FitzGerald.) 


In regard to the hypothesis of the dual constitution of 
elementary matter—an hypothesis which is of absolute 
necessity for the perfect explanation of certain phenomena 
in the voltaic circuit, and according to which it is assumed 
that the molecule of an element is composed of atoms of 
this element in opposite electrical conditions—we may, in 
the first place, refer to the production of oxygen in its 
normal condition by the combination of equal weights of 
its two allotropic forms, ozone and anto:ene, and to the 
experiments of Brodie, in which two bodies, containing 


BIGGS & SONS, 139-140, Salisbury 


From title-page to index this unpretentious little text-book im 
much to be commended.” — Literature. 

„It is a good and timely book." — Eleotrical World, 

"This book is without doubt the best of its class.“ Daily 
Chronicle. 


>= TO 


Court, Fleet Street, LONDON, E.C. 


oxygen in apparently different conditions — such as 
hydrie  peroride (Н.О) and chromic acid (CrO,), 
or hydric peroxide and manganit peroridle (MnQ,), 


mutually decompose each other by catalysis, giving off 
oxygen in its normal condition, one half of which proceeds 
from the one body and the remaining half from the other. 
We may refer also to the phenomena upon which was 
based the contact theory of electrical generation as 
evidencing that a metal is composed of electro-positive 
united to electro -negative atoms. From an abstract 
point of view, this hypothesis — strengthened as it is 
by its accordance with and the elucidation it affords 
to experimental facts — appears to be supported by 
a universal physical law imposing the alternative 
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of attraction or combination; a law which, in the 
case of an element, is complied with partly by means 
of the heterogeneity arising from the mode in which elec- 
tricity is combined with it, and partly by the attraction 
exerted between it and other elements. Thus, to quote 
Dr. Miller: “It is highly probable that the isolated bodies 
usually viewed as elements should be regarded as com- 
pounds, the molecules of which consist of particles of the 
same element in opposite polar or electrical conditions. 
Hydrogen gas, for instance, is to be regarded as hydride of 
hydrogen, or a compound of hydrogen with hydrogen ; 
chlorine gas as chloride of chlorine, and so on." According 
to the author’s views, the “element” hydrogen, in its 
normal condition, is compounded of electro-positive atoms, 
or hydrogen united with electricity (HE) and electro- 
negative atoms (H); the element zinc, of electro-positive 
atoms (ZnE) and electro-negative atoms (Zn), the molecules 
of hydrogen and of zinc being expressed by HE,H and 
ZnE,Zn, and the molecules of other elements by analogous 
formulis. 

It is to be observed, moreover, as a corollary upon certain 
of the foregoing propositions, that what are termed equiva- 
lent weights of the elementary bodies are those weights 
which are associated with the same quantity опе equiva- 
lent—of electricity. The same statement almost obviously 
applies also in the case of chemical compounds, for if we 
burn carbon (CE, C), hydrogen (HE, H), or zine (In E, An) 
in air, the resulting compounds become charged with (plus) 
electricity, and may then be expressed respectively by the 
second terms in the following equations, in which C repre- 
sents half an equivalent of carbon, H half an equivalent of 
hydrogen, etc., and E an equivalent of electricity 


CE,C + 2(ОЕ,О) = C,E,0, + 2E 
‚ HEH +ОЕ,О =Н,Е,О,+Е 
mE L OE,O -In, E, O. + E. 


But when, as in the voltaic cell, ап electro-positive, such as 
zine, is substituted for another electro-positive already 


combined, such as hydrogen in the compound water, the 
latter electro-positive is evolved in its normal condition 
thus : 


ZnE,Zn + H,E,O, = Zn;E,O, + НЕН. 


We are now in a position to explain the modus operandi 
of the produetion and circulation of electricity in the 
voltaic circuit, as well as the rationale of the various accom- 
panying phenomena. Under the present heading the first 
point only will be illustrated, and in this case the illustra- 
tion will be merely a simple electro-chemical equation, 
embodying, however, the results of many years of con- 
tinuous labour and investigation. It might be thought by 
the uninitiated a very simple matter for an electrician to 
explain. precisely in what manner a strip of zinc or a pellet 
of potassium, opposed to a wire of copper or platinum in an 
electrolyte, furnishes him with that marvellous instrument 
of science and civilisation—the voltaic current but in truth 
the problem has been fraught with difficulties. The greater 
portion of these difficulties have been due, perhaps, to 
the fact that hypothesists have not kept distinct and 
separate in their minds the two portions of the positive 
element respectively dissolved and remaining unacted upon 
in the voltaic cell. The statement, for instance, that **the 
positive element is chemically attacked and its electricity 
passes to the fluid " contains some amount of truth, united 
to a large degree of uncertainty. The reader, and probably 
the reasoner also, are undecided whether it be the elec- 
tricity of the dissolved metal, that of the metal remaining 
undissolved, or that of both, which passes to the fluid. 
If it be the first, then the fact of the positive element 
obtaining and retaining a negative tension remains 
to be accounted for; if it be the second, and we 
know that the quantity of free (plus) electricity 
in an insulated circuit is exactly that which would 
neutralise the negative tension of the positive element and 
conduetors in contact with it, then we require to know 
what becomes of the electricity pertaining to the dis- 
solved portion of metal, and why the undissolved 
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electricity ; and the same 
explanation is required also if we adopt the third 
assumption. Hypothesists and theorists seldom pause 
to settle clearly such points as these to account for 
the mutations taking place, or to verify their conclu- 
sions by applying them to general as well as to 
particular phenomena. They consequently in the present 
case fail to realise— even in their own minds—whether 
the combination of a metal with one constituent of 
an electrolyte produces merely а  merement of elec- 
tricity attended with the conversion of electrical force, 
or whether it constitutes the source of a continuous 
supply of electricity, which is in some way “evolved” or 
“converted.” Driven on the former horn of the dilemma, 
where the fact of one electro-positive being substituted for 
another requires to be borne in mind, and the fact of the 
positive element acquiring a negative tension to be 
accounted for, they admit that electricity must exist 
in combination with. zinc, but they failed to account. 
for the locus standi of this electricity when the zine is 
dissolved in a closed insulated circuit. The second alterna- 
tive, consequently, becomes even less tenable. Building 
with inadequate materials upon an inadequate foundation, 
reasoners have in very many cases readily drifted into 
an hypothesis involving a false analogv between electricity 
and heat, in which they are supported by the distinguished 
name of W. R Grove. They are led to suppose that the 
electricity must have been converted into heat; and they 
arrive ultimately at the conclusion that “electricity is a 
mode of motion of which it is ditficult to frame any clear 
idea." 

How much grander than this was Faraday’s nescio! We 
may still say, in a certain sense, that we do not know 
what electricity is, for we have nothing to compare it to, 
but we do know that 16 is not a force. 

Let us take a mass of zinc—say 100 equivalents, which 
we will represent by the electro-chemical formula, 100 
4n,EZn)—and immerse it in an electrolyte —dilute sul. 


portion parts with its 


phurie acid, or sulphate of hydrogen in water—together with 
a copper wire, which is brought into contact with the zine 
externally to the fluid. We will represent one equivalent. 
of the sulphate of hydrogen by the electro-chemical formula 
SOLEH, Chemical attraction, acting as an E. M. F., will 
now be exerted between the electro positive constituent of 
the zine (ZuE) and the electro-negative constituent of the 
sulphate of hydrogen (SO). This attraction will polarise 
all the molecules of the electrolyte, so as to turn their 
electro-positive constituent outwards from the zinc; and 
wil tend continuously to maintain them, and other 
molecules that may be constituted bv chemical action, 
in this position. Supposing now an equivalent two 
atoms, of the electro - positive constituent of the zine 
to be dissolved, the residual metal will necessarily obtain a 
nevative tension, since there remain in it two disassociated 
atoms of the electro-negative constituent of the zinc. The 
residual metal will thus be expressed by the formula 
98(Zn,EZn) Vn. On the other hand, the electrolyte has 
been decomposed, its electro- negative constituent has com- 
bined with an equivalent of zinc associated with double its 
normal equivalent of electricity (In, L, = ZnE,Zn + E) to 
form Zn,E,50, whilst its electro-positive constituent is 
liberated in its normal condition (EH, = HE,H). 

We have now to touch upon the malus agendi of (at 
least) electrolytic conduction. It will be observed that the 
electro-positive constituent of the molecule of sulphate of 
zine which has been formed is not turned outwards from 
the zinc ; in order that it should be placed in this posi- 
tion, the charged molecule must necessarily rotate. In the two 
following series — representing the zinc element and the 
molecules of electrolyte in proximity to it—the charged 
molecule of sulphate of zine is shown before and after its 
rotation : 


98(Zn,EZn)427n | Zu,E,SO, | НЕН | SOLEH, ete. 
27n + 98(Zn,EZn) | SO, EZn € E | НЕН | SO,EL,, ete. 


In the second position the charged molecule (S0, EZn + E) 
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is separated merely by interatomic space from the electro- 
positive (conducting) ‘molecule HE,H. We may presume 
that the rota'ion of the former is accompanied by a move- 
ment of translation, which brings the charged molecule of 
sulphate of zinc into actual contact—or temporary com- 
bination—with the hydrogen molecule. The free (plus) 
electricity can then obey the attraction of the minus zinc, 
exerted through the polarised circuit, and pass on to HE,H, 
which now becomes H,E,—or two atoms of the electro- 
positive constituent of normal hydrogen—replacing the 
two atoms of zine dissolved, and in its turn effecting the 
decomposition of a molecule of sulphate of hydrogen, and 
rotating in obedience to the polarising force and the elec- 
trieal attraction acting in the circuit. 

Eventually the charged electro - positive molecule 
(H,E, = НЕН + E) reaches the copper wire or the negative 
clement of the couple, where it is evolved as normal 
hydrogen (HE,H), whilst its plus charge passes to the 
zine element, reconstituting it in its normal condition 
(as 99[ZnE,Z]), which is again disturbed by the action of 
the chemieal (electromotive) force. 

The electro-chemical action that occurs in the combina- 


tion of one equivalent is thus represented by the following 
equation : 


100(Zn, EIn) + SO, EH2 = 98(Zn,EZn) + 2Zn + (Zn, E, So) 
+ HE,H + E. 


The second term of this equation, it will be seen, is equal 
to the original zinc minus one equivalent (E+ 98[ Zn, EZn | + 
2Zn = 99[Zn,EZn], and for the equivalent of zinc dissolved 
Yi equivalent of hydrogen (HE,H) is liberated from com- 

ination. 


LITERARY NorE.—On March 25 Messrs. Harper and 
Bros. are issuing another volume in their electrical 
series, ‘Electricity in Mining,” by Sydney F. Walker, 
R.N., M.LE.E, ete. The author's object is to give а 
simple explanation of the principles of the practical appli- 
cation of electricity in mining woik, a description of every 
apparatus designed to economise in the generation of elec. 
tricity, and of every apparatus about a mine that is worked 
by electricity, with instruetions for determining the power 
required, method of calculating the size of cables, etc., and 
numerous other practical details, 
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It is Healthy.—No poisonous fumes to 
set up blood poisoning. 

lt is Cleanly.—Silver is not tarnished, 
costly fabrics are not spoilt, decora- 
tions are not blackened, and many 
similar losses reduced to a minimum. 


It is Convenient.— You have it when 
you want it, where you want it, and 


in quantity as you want it. 

Jt is Not Dangerous.—A leak during 
sleep will not bring about eternal 
sleep, nor will it explode. 


It is Cheap. There is no doubt about 


it, but as yet this point is subject 
to controversy, 


The greatest blessing civilisation 
has brought. 


ENGINEER. —PUBLICITY. Y 


A new departure needs a 


few words of explanation. . 


——— 


The elients of our Publicity Department are 
mostly manufacturers who want to make 
known to the buying public the goods 
they make and have to sell, 


We are going to see that these articles 
соте to the notice of purchasers. 


The greatest care will be taken to be sure 
that there are no better goods in the 
market than those we recommend. 


Our clients are the pick of manufacturers, 
their goods are the best that сап be 
obtained, and the best 
cheapest. 


is always the 


Send a id. postcard 
to us to-day, and we will 
send you free of charge 
our interesting book, “How to 
become an Electrical or Mechanical Engineer.” 
It tells you how we train you by post, 
direct to your home, to become an Electrical 
Engineer. Our training will put 
Pounds in your pocket. 

It ensures you a good position with good pay. 
We have qualified thousands of people, in all 
walks of life, and we can do the same for you. 
We prove it. Send the postcard now for the 
free book, which tells you all about our 
system, to 

Elecirical Engineer Insiituie of Correspondence Insirueiion, 


432, Norwich House, 
Southampton Street, 
HOLBORN, LONDON. 


NTO 


: 


Digitized by Goo le 


ge E 9ч 
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PLACE NAMES.—Norfolk = North Folk; Suffolk = South Folk; Middlesex = Middle 


Saxons; Essex = East Saxons, and so on; but 


Silvertown commemorates a name—the name of an enterprising, successful founder of 


a factory. Silvertown, also, is a short, familiar, homely word to designate 


The India Rubber, Gutta Percha, and 
Telegraph Works Co., Ltd., 


the progeny of the waterproof factory of Silver. 


ДАДА 


MOTORS. 
Why prefer the Electric Motor to the Steam Engine ? 


Here is an experience that should cause users of steam power to think. 


At the stables belonging to the Wickwar Brewery there was in use till about four 


years ago an old steam engine. 
This engine was then discarded for an electric continuous-current motor. 


The steam engine took two hours cach day to cut the chaff required for the 
horses—the electric motor does this work in twenty minutes. This saving of time 
allows the stablemen to attend to other work, also to improve the food of the horses by 


crushing all beans, oats, etc., more thoroughly than before, and to eut the hay finer. 


Result.— Horses beiter in health, better for work, and better altogether. The cost 
of the installation has been repaid several times already. Not a penny has been spent 
on motor repairs during the four years, whereas the engine was a constant source of 


expense. 


* 
The electric motor has proved perfectly safe, aud has given no trouble whatever. It 


is shunt wound and takes 200 volts. 


That is an ounce of experience, and is far more valuable than a ton of theory. 


The Electric Motor pays users. 
A Motor Load pays central stations. 


It pays everybody--manufacturer included. 
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Silvertown Motors. 


MADE IN THREE TYPES: 


Open Protected. 
Enclosed Ventilated. 
Totally Enclosed. 


X - | 


z 


Vertical Spindle Milling Machine driven by Silvertown Motor. 


Descriptive Pamphlet on application. 


The India Rubber, Gutta Percha, 
and Telegraph Works Co., Ltd. 


Head Offices: Works: 
106, Cannon Street, London, E. C. Silvertown, London, E. 
Telegrams: Offices , Silvergray, London.“ Works —'* Graysiiver, London.“ 


~ 
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GAS STATISTICS. 


Price per 1,000 cubic feet charged by 1,224 
Gasworks in England and Wales. 


It has often raised a suspicion that, perhaps, the average 
price of gas might be over 2s. 11d. per 1,000 cubic feet, 
which price seems to captivate all supporters of gas when 
comparing prices with electricity, so we asked Mr. E. J. 
Biggs to tabulate a number of installations and prices of 
gas from the *Gasworks Directory.” 
England and Wales are as follows : 


No. of Price per 1,000 | No. of Price per 1,000 
works. cubie feet. works. cubic feet. 
. 4d 5: Ud. 
1 i 4 65 4 2 
x 1 21 4 3 
1 1 9 19 4 4 
2 1 10 5 4 65 
4 ° 1 11 56 4 6 
9 2 0 50 * j 
8 2 1 5 4 8 
4 2 2 24 4 9 
11 2 9 10 4 10 
16 2 4 5 4 11 
6 2 8 158 o 0 
47 2 6 5 1 
7 2. 4 5 2 
22 2 8 eee 5 3 
25 2 9 29 5 5 
35 2 10 28 & 6 
21 2 ll o. 7 
40 5 0 5. 8 
6 o 1 5 9 
27 А 42 5 10 
28 o 3 19 6 0 
58 ó 4 14 6 5 
8 5 65 6 8 
62 5 7 6 6 
13 9 7 17 6 8 
I ó 8 1 6 10 
78 ó 9 5 T 0 
11 5 10 2 T . 
12 3 11 2 7 6 
79 4 0 2 8 4 
5 4 1 
GAS COSTS FROM 1s. 4d. TO 8s. 4d. 
Total No. Price per 1,000 
of works. cubic feet. 
8. iL s. d. 
9 «ў i T" from 1 4 to 1 11 
211 250 5 2l 
540 „ 
540 po. 
256 ocu LB SX 
99 5 30 O . 5 1l 
7 N EE 
8 4 


Total, 1,224. 


His results for 
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Telegrams—'' QUALITY," Worcester. 


HARDY & PADMORE 


WORCESTER, ENGLAND. 3 
Makers of Established 1814. 
Artistic: ARC, INCANDESCENT, 
GAS & other LAMP PILLARS, 


and FEEDER PILLARS 
and POLE BASES, 


— U ЦН 
— — — "s D „ы а 


ў 


M -« 

a 

М 

\ 

NEC li 
EM IL 
vn — Y 


SIZE - rt. hig» wy on. by 50in. inside. 


PHCENIX ASSURANCE COMPANY LIMITED 


PHCENIX 
FIRE OFFICE, 


19, LOMBARD STREET, 


And 57, CHARING CROSS, 
LONDON. 
ESTABLISHED 1782. 


Lowest Current Rates. Liberal and Prompt Settlement. 
Assured Free of all Liability. 


ELECTRIC LIGHTING RULES (COPYRIGHT), 


LATEST EDITION SUPPLIED. 


The Novice’s Guide to 
Electric Car Driving 


By EDWIN W. ELSLEY. 
NEW AND REVISED EDITION NOW READY. 
Price 6d., or Post Free 7d. 


BIGGS & CO., 129-140, Seliebury-ccurt, Fleet-street, London, F,O 
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METERS. 


New Solution Electrolytic Meters. 


Uniform Accuracy. No Maintenance Costs. 


Chemically Permanent. 5 Years’ Guarantee. Low Price. 


ARC LAMPS. 


Flame, Enclosed Series, Twin Carbon, 


and Miniature Lamps. 
Reduced Prices. Correctly Designed. Carefully Made. 


DEMAND INDICATORS. 
Thermal & Magnetic Types. 


FUSE BOXES & TROUGHS 


For all Requirements. 


PREPAYMENT METERS. 


Good Starters. Accurate. 


STREET LIGHTING FITTINGS. 


Large Selection. 


SERVICE BOXES & ACCESSORIES. 


MANUFACTURING CO. i» 


LEWES ROAD, 


BRIGHTON. 


200»5m;3 


2 -—-— — — «pecu 
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FOR DIRECTi |CURRENTS. 


5 Amperes. Length, 21}7inches.J} 3 
oo М.Н. Candle-P Я i „ 
мет Диена Weight, 8} Ibs. ^ — 


30 Burning Hours. Light, Brilliant Gem White. 
Differentially Wound. 


Price, for Indoors, £3:2:6; for Outdoors, £3:5:0 


‘Union Electra Сора 


PARK 51. SOUTHWARK . LONDON.S.E. 


Frontispiece to the “Electrical Engineer's Ballad Book," Biggs and Sons. Price 18. 
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тик GODDESSES OF ART, ADVERTISEMENT, AND VERSE l'RESRNT OFFERIXEGS, 
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British. Insulated and 
.. Helsby Cables, Limited, 


ELECTRICAL CABLE MAKERS 


| woRKs: 
PRESCOT, HELSBY, AND LIVERPOOL. 


Means More Power for 
Less Money. Therefore 
Р F F | + | F i CY j — — 
Cheapen Production. 


Bruce Peebles & Co., Ltd 
EDINBURGH. 


500-Kilowatt Set at Paisley. 
Head Office : Works : 
8 Abchurch Yard, Cannon Street, London, Е.С. Preston, Lancs., € Kilmarnock, N.D. 
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NALDER BROS. & THOMPSON, L? 


Managing Director: F. H. NALDER. 


Ammeters, Voltmeters, Recorders, 


Circuit-Breakers & Switchboards. 
Illuminated Dial Instruments of the Edgewise or 
Sector Type. 


PORTABLE STANDARD INSTRUMENTS. 
34, Queen Street, Cheapside, LONDON, E.C. 


Telegrams: “OOCLUDE, LONDON." Telephone Nos.: 1% and 61% BANK. BOG Dent Mori qun. Instrumenta, 


AGENTS. From £2. 10e. list. 
OSWALD HAES, 177 E, Margaret Sts Street, SYDNEY. 

BALMER, LAW UTTA. 

STUDIO O RLETTROTECNICO. INDUSTRIALI, LUGANO and MILAN (for Awitzer- 


lan 
HAMMER & CO., Konigstrasse 7, бнрн. 
. A. BRINCK, Amerafoort, HOLLAN 


MARSH, SON & CO., Limited, 11, Upper Priory, BIRMINGHAM. 

WM. MoGEOCH & OO., Limited, 108, Argyle Street, GLASGOW. 

BERRY, SKIN NER & 00., 65, King Stree t, MANCHESTER. 

ROBERT BO 5.8 ‘choles ‘Buildings, NEWCASTLE-ON-TYÀN 

FRAMPTON, PAINE & ETET N псов, Southern, Eastern, and Western 
Counties), 29, Old Queen 8treet, и, S. W 


For Lighting of Docks, Harbours, Streets 
Warehouses, Factories, eto. 


30,000 in use. 


PATET OPEN TYPE. 
ENCLOSED TYPE. 


60, WORSHIP STREET, LONDON, E.O. 


J. H. TUCKER & CO 


TWO USEFUL LINES 


IRON-CASED "A = 
TUMBLER а. БУ 


SWITCHES. 
Gas-Tight. 


_ Вор. < 
4 PEL 2 Ke I 
E b Trade Mark 


"di ^ Trade Ma: k 


The Fuse Case of No. 60 is so 4 
arranged that it cannot be opened No. 41, 5 ampe. 
unless the Switch is OFF. » 42 10 


aX Ф.; 7% 
^ Se ht "d / 
No. 60, 5 amps. V — 


D xo. 


E Specify and Use СЙ 
<= — Hr. AC ACOETSSORIES. җе 


. Trade Ma-k pr aif Trade Mark 


BIRMINGHAM : LONDON: GLASGOW : 
Sampson Road N. 217, Shaftesbury Avenue, W.O. 11, Bothwell Street. 
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worre. HE GENERAL ENGINEERING COLLEGE, 
ы 1 “ 2, PEN ык ==. ^ш COURT, 


reach thie Office by First Post on Thursday Morning 
Por rates apply to the Manager, 139-140, Salisbury 
Court, Fieet Street, London, Ш.С. 


CONTRACTS. 


BOROUGH OF 


TO COAL MERCHANTS, 


The COUNCIL of the County B rough of West Ham hereby invite TENDERS 
for tre SUPPLY of + OAL from lst April, 1907, to the Generating Station, 
Tucker-street, Canni g Town, E 

Form of Tender and further particulars may be obtained at the Office of the 
Engineer and Manager. E:ectricity Department, 84, Romford-road, Stratford, Е. 

Ten^ers, end rsed '“ Tender for Coal," to be sent to my office not later than 
12 o'clock noon on THURSDAY, 10th January, 1907 

The Counci) do pot bind themselves to accept the lowest or any Tender, The 
Contractor will be required t^ enter into a bond, with one surety, for the due 
performance of the Contract. and no C al will be ordered under the Contract 
until such bond has been duly executed. 

By order of the Council, 
FRED. E HILLEARY, 


(COUNTY WEST HAM. 


Town Clerk. 
Town Hall, West Ham, E., 28th December, 1906, — s 
Ply MOUTH CORPORATION ELECTRICITY 
DEPARTMENT. 


The Plymouth Corporation is prepared to receive TENDERS for the SUPPLY 
of the ''NDERMENTIONED STORES during the Twelve Months ending 
March 31st, 1908 : 

J, Arc Lamp Carbons. 4. Cables (Paper Insulated). 


2 Electricity Meters. 5. Lubricating Oils, &c. 
5. Transformers. 6 Engine Waste, Wipers, &c. 


Copi«s ef Specifications may be obtained on aoplication to the undersigned 
not later than January 25th and on a deposit of 10s for each copy, which will be 
returned after receipt of a bona fide Tender upon the prescribed form and within 


the stated time. 
Sealed Tenders, duly endorsed, to be delivered to the undersigned not later 


{һап THURSDAY, January 31st, 1907. 
E. G. OKELL, 


Borough Electrical Engineer. 
Prince Rock, Plymouth, 2nd January, 1907. 


APPOINTMENTS VACANT. 


po9ROoUGH ОЕ SOUTHWARK. 


APPOINTMENT OF CHARGE ENGINEER. 


The COUNCIL of the Metropolitan Borough of Southwark are prepared to 
receive APPLICATIONS for the post of CHAKGE ENGINEER at their Electric 
Light Station, Penrose-street, Walworth-road, S.E 

Salary, £2. 5s. per week, rising 5s. per week annually to £2. 15s. 

App ications. on forms which may be o^taioed at my office, stating age, 
experience, and qualifications, and accompanied by copies of not more than 
three testimonials. to be sent in to me, endorsed“ Charge Engineer," not later 
than 4 o'clock on MONDAY, the 14th January, 1907. 

Those having experience with continuous current preferred. Canvassing will 


disqualify, J. A. JOHNSON 
oe Town Clerk, 


Town Hall, Walworth-road, S.E , 5rd January, 1907. 


W ANTED, EXPERIENCED MAN to take charge of 

arc lamps an! do all necessary repairs, & Preference will be given to 
the man having a knowledge of motor installation work Wages 9d. per hour, 
increasing to 104, per hour if services are found satisfactory.—Applications are 
10 state age, qualifications, with testimonials, and endorsed“ Arc Repairer,” 
addressed to BOROUGH ELECTRICAL ENGINEER, Electricity and Destructor 
Works, Spa-road, Bermondsey, 8.E. 


APPOINTMENTS WANTED. 


DVERTISER wants BERTH as Charge Engineer of 


pnbiic or private lighting p'ant, or Electrician on any one of first-class 


steamship company’s steamers ; 5 рег cent. bonus on first year's salary offered | 


for ootaining me same.— Вох No. 92, Electrical Engineer Office. 


— — ———— — ———— 


PLANT WANTED AND FOR SALE. 


OMBINED ENGINE and DYNAMO by Holmes, 


Newcastle, 90 au ps, 115 volts, 550 revs.; in perfect order and very little 
used, To small for present installation ; can be seen running with full load.— 
ANGLO-AMERICAN LAUNDRY, Burmester-road, Lower Tooting, S. W. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.— 


Best prices given by DERBY AND Co., LTD., 44, Clerkenwell-road, London, 


K.C. N.B.—Platinum Sold. 


WE BUY FOR OAS8H 


OLD ELECTRIC LAMP ENDS 
SCRAP CABLE & WIRE. 


SMITH & CO., 2, Ranelagh Road, East Nam, London, B 


[OW READY !—The “PRACTICAL ENGINEER” 
1 RLE TKIC\L POCKET-BOOK and DIARY for 1907, revised and 
enlarged Price, clo:h 19 ; leather-gilt with pocket and elastic bend, 1з. 6d net; 
postege 2d.—lHE TECHNICAL FUBLISHING Co, LTD., 287, Deansgate, Man- 


chester; 55 Chancery-lane, London, E. C.; and all Booksellers, 


INDIVIDUAL COACHING in ENGINEERING SUBJECTS, especially in 
preparation for the Technical Schools and London University. 


Principal : 
J. H. REEVES, M.A, ALEE. 
Tel., 915 Western. 


J. О. WHITE & Co., Ld., Electrical Engineers & Contractors 
9, Cloak Lane, Queen Street, Е.С. 
See advertisement on front cover last and next week 


ELECTRICIANS 


should only handle 
live wires when 
protected with 


PURE PARA 
RUBBER 
CLOVES. 


You cannot afford 
to take any risks. 


Our Gloves are 
manufactured by a 
special process, 
which keeps 
them perfectly 
soft. 

They will stand 
any climate. 


Ask for details from 


DAVID MOSELEY & SONS, 12. 


ARDWICK, MANCHESTER. 


GILBERT GILKES & C0., L™ 


KENDAL. 


-— — 
— — 


TURBINES, PELTON WHEELS 


VORTEX TURBINES. GIRARD 
Turbines of milk 
WRITE FOR PARTICULABS. 


BIGGS & COS BOOKS. 


THE PRINCIPLES OF ALTERNATE-CURRENT 
WOBKING. Third Edition. 
By АгғвЕр Hay, BSc. Illustrated Crown 8vo. 
Price 5s. 


FIRST PRINCIPLES OF ELECTRICITY AND 
MAGNETISM. 


By C. Н. W. Bricos. 
Diagrams. Price 3s. 6d. 


EXERCISES IN ELECTRICAL ENGINEERING 
By Mudus МАСІЕАМ, M.A, D.Sc, F. R. S. E. 
Price 1s. 6d. 


GRADUATED EXERCISES IN ELEMENTARY 
PRACTICAL PHYSICS. 
By CLEMENT J. LEAPER Illustrated. Price 2s. 6d. 


A FIRST BOOK OF EXPERIMENTAL SCIENCE. 


By CLEMENT J. LEAPER. Price ls. 


Illustrated with about 350 


BICCS & SONS, 139-140, Salisbury Court, London, E, 
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The Electrical Engineer's 
. . Ballad Book . . 


BY VARIOUS AUTHORS. 
Price 1s. Post Paid is. 3d. 
BIGGS & SONS, 139-140, Salisbury Court, Fleet St., E.C. 


The NOVICE'S GUIDE to 
ELECTRIC CAR DRIVING. 


By EDWIN W. ELSLEY. 


New and Revised Edition Now Ready. 
Price 6d., or Post Free 7d. 


RIGGA & SONS. 130-140, Salisbury Court LONDON, E.C. 


“JHE CONTRACT JOURNAL,” 


PUBLISHED EVERY WEDNESDAY, PRICE ба. 
Offices: 139-140, Salisbury Court, Fleet Street, E.C. 


Besides Articles, Notes, &c., discussing questions of interest to all 
Contractors, this Paper gives each week a List of Contracts of all kinds 
open to public Tender, and the Prices at which work has been let. The 
Paper is especially interesting to all Manufacturers; and it appeals to 
Electrical Contractors in that therein they obtain a clue to almost all the 
New Buildings being erected for local bodies or firms in which Electric 
Light or Electric Power is likely to be adopted. 


“The Contract Journal” circulates largely among Government Departments, Local Authorities 
Municipal Authorities, Architects, Engineers, Contractors, Ac. 


‘The Contract Journal” and “The Electrical Engineer” are under the same 
Editorial management. 


AU lettors other than Editorial should be addressed to Mr. A. Pitma 
Secretary and Manager. 139-140, Satisbury-court, 2.0. 
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The ELECTRIC CONSTRUCTION C0 


ELECTRICAL ENGINEERS & CONTRACTORS. '""*^ 


HIGH CONTINUOUS- 
EFFICIENCY. CURRENT 
сызы: AND 

LOW POLYPHASE 
TEMPERATURE PLANT 
RISE. ОЕ 
oM EVERY 
LIBERAL є SIZE and 
RATING. DESCRIPTION. 
1 
HEAD OFFICE: | 7 WORKS: 
"9 New Broad St, Bushbury 
London, E.C. Wolverhampton. 


E.C.C. Polyphase Induction Motor. Short-Circuited Rotor Type. 


LONDON & WOLVERHAMPTON. 


ORIGINAL MAKERS d. IVORY & BLACK 
PORCELAIN so extensively used in 
ELECTRICAL work as « 
RELIABLE INSULATING 


MATERIAL, „аа 
Ceiling Roses, 
Tumbler Switch Bases, 
Switches & Handles, 
Wall Plugs, 
Lampholders, 


Oblong Cut-outs, 
Round Cut-outs, 
L.V. and H.V. End Connectors, 
Starting Switches, 
Resistance Cylinders, and all other 
Articles Required. 


Special Patterns Quoted for on Application. 


ARTISTIC FITMENTS & SPECIAL DESIGNS. 
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W. Н. ALLEN, SON & CO., LD. 


QUEEN'S ENGINEERING WORKS, BEDFORD. 


AND _ e ANNE'S  QOXXADEEXSIJELUSS. — M айыра за 5 


we. 1 5 PUMP." 9 


CONDENSING EQUIPMENT. 


Steam, Motor, and Supplied to 
Belt Driven Corporation and 
Surfaoe and Jet е 
Munlolpal 
Condensing 
Authorities, 
Plants with 
Eleotrio Light 
Cooling 
: Companies, 
ee " Dookyards, 
oompie Shipyards, 
Mills, 
For Reolprooating Minee, 
Engines and Collle riee 


Steam Turbine :. 
For all purposes 


numbering 
High Vaouum several hundred 
guaranteed. sets. 


View showing two High-Vacuum Motor-Driven Surface Condensing 
Plante for 1,000-kw. Turbo-Altornators. 


LAND & SEA CABLE WORKS, Lp 


COLOGNE-NIPPES 


VULCANISED RUBBER CABLES 


Stocked in London. Lowest Price consistent with Perfect Quality. 


TELEPHONE CABLES. TELEGRAPH CABLES. 
CABLES for the TRANSM SSION OF POWER. 


SOLE AGENTS FOR GREAT BRITAIN: 


R. W. GRANT & CO 20, St Dunstan’s Hill, LONDON. EC 


Telophone No. 3065 d Stores: CABLE ST., E., and RATCLIFFE, Е. „ ш F 
h-agents for Scotiand— 0 te for Tyne list 
ANDREWS, DAVIDSON & CO., 126, Bothwell Street, GLASGOW, F. O. HUNT & € ‚ 9, Mousdgate, ARLINGTON. 
R. &z S. BAXTE R MANUFACTURERS OF MICA 
FOR ALL PURPOSES. 
pares e pe о f Stores in Dundee, of Ruby, Ci 
37, Murraygate, o, DUNDEE. Closded ; D soft Canadian Amber. Р аА мей элу 
руе the mines. 
Commercial Court. Contractors to His Majesty's Government. 


The NEW ARC LAMP HOIST 


A small Hoist with detachable handle, ratchet, and е specially desi = for '' Aro Lamps,” but 
equally app licable to an any 16 weight that requires to be left spen the handle is taken 
away the Hoist is lock ize, bin. by біп. by Tin. Weight, 20 

Ж?” rico 185. eda. Endless im. Gd. e2ztra. 


The Handy Hoist, 


in Seven Sizes, for Light Weights. 
See Price List, sent on application to the Sole Makers: 


| ABBOTT & 00. (NEWARK), LIMITED NEWARK-ON-TRENT. 


ХҮІІІ 
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DIALITE CABLES. 


The Standard for Power, 
Lighting, and Traction. 


St. Helens Cable and Rubber 00. Ld 


WARRINGTON. 


Insulating Tapes, 


Rubber and Ebonite Goods 
for Electrical Purposes 


TUDOR ACCUMULATORS. 


The Tudor Accumulator Company, Limited, 
119, Victoria-street, London, S.W., specialise cells 
of more convenient dimensions than those generally 
used. Their L 1 and H1 type cells contain plates 
measuring бёр. wide by бұр. deep. Batteries of 
these cells should be found especially useful in 


Typo? 
шшр; 


LI and H1 Type Tudor Cells. 


connection with private house plants, of which there 
are thousands throughout the country. Few cells 
have won ав wide а reputation for general excellence 
as the Tudor. But the makers have never tried to 
live on past reputation, having striven after a higher 
and higher standard. The result has been 
improvement not only in minor details, but also 
in the life of the plates used. In this connection 
durability should be the first consideration where 
accumulators are likely to lack skilled attention, 
for while no cell made will stand constant abuse, 
there are different degrees of endurance. Failures 
due to ignorant treatment have sometimes been 
wrongly attributed and other types substituted, 
with, perhaps, worse results. It, therefore, behoves 


our Specialities. 


Ж 


electrical contractors to give all the help possible 
by way of instruction to unskilled attendants. Many 
batteries have been irreparably ruined for the want 
of the requisite knowledge to check a simple ailment. 
It is not to the advantage of the electrical industry 
that this sort of thing should continue. "Therefore, 
recommend accumulators of proved reliability— 
there are several- and make provision as far as 
possible that they shall be properly treated. 


THE “JUNO” FLAME АВС. 


Competition within reasonable limits is an excel- 
lent thing. One of its outcomes is а choice of 
articles from which any specific requirement can 
generally be made. Thus, there are several flame 
arc lamps now on the market each claiming some 
feature or features of more or less advantage peculiar 


The “Juno.” 


to itself. Among them the Juno flame arc 
lamp, manufactured by Johnson and Phillips, 
Limited, Victoria Works, Charlton, Kent, has 
recently taken a place. This lamp, lıke the well- 
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BIGGS & SONS, 65, Shoe Lane. LONDON. E.C 


known “Ark” lamp made by the same firm, is 
distinguished by its simplicity of construction, and 
also possesses other points of novelty. "There are 
only three moving parts, no shunt coils, wheels, 
sliding rods, clockwork, dash-pots, brakes, clutches, 
or other mechanism liable to get out of order. The 
cost of repairs and maintenance is consequently 
reduced to a minimum. Any number of the lamps 
can be run in series on either alternating or direct 
current circuits, each lamp taking about 50 volts. 
Due to its simplicity alone, the “Juno” should 
find much favour. Messrs. Johnson and Phillips, 
Limited, express their own confidence in it by 
offering a two weeks’ free trial to any responsible 
prospective purchaser. 


IN THE SHOP—OR IN THE COUNTING HOUSE. 


Electricity is nothing if not ubiquitous. 

Manufacturers wise in their generation are pro- 
viding for everything, even to glue-pots or sealing- 
wax heaters. 

B.T.H. means British Thomson-Houston, and 
this firm introduce the apparatus illustrated, and 
say the glue-pots have many advantages over 
those heated by gas or coal. They cost less to 
operate because no water jacket is used, and a saving 
of 15 per cent. in energy is effected. It is the only 
one on the market which operates satisfactorilv 
without the water jacket. The heat is applied 
directly, and the glue heated ready for use in less 
time and with only a small fractional part of the 
current usually required by other makes. Although 
these units are fully capable of standing 10 per cent. 


or I5 per cent. overload, it is advisable to use them 
at their rated voltages. When so used it is impos- 
sible to burn the glue, even if the heat is applied for 
sufficient time to dry it into a solid mass. If the 


glue becomes thick, it is only necessary to add a 
are 


little water These pots constructed of 


3 


ie? M BET 


Thomson-Houston Electric Glue-Pots, 


aluminium, and glue heated in them will not 
adhere to the sides under any conditions. 


EDISWAN FITTINGS. 


The Edison and Swan United Electric Light 
Company, Limited, offer a charming variety of 
artistic electric light fittings to prospective purchasers. 
In these days interior decoration is a fine art, and 
everything in а room or hall must harmonise, Thus 
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INDUCTION MO 


Ву F. J. A. MATTHEWS, A. M. I. E. E., 
Author of “ELECTRICAL MOTOR INSTALLATIONS.” 


PRICE 


CONTENTS.—Cuarter I.— The Theory ot Alternating Currents. 


Generator and the Static Transformer. 


2s. Gd. 


— — — 


CHAPTER II.— The Alternating- Current 


CHAPTER III. — The Rotating Magnetic Field and the Induction. 


CHAPTER IV.— The Rotor and the Electromagnetic Couple. CHAPTER V. — Graphic Analysis of the Induc- 


tion Motor. 


BIGGS & SONS, 139-140, Salisbury Court, Fleet Street, London, E.C. 


several styles of fittings are provided, and after it 
has been decided which of them can be used to the 
best effect, it then remains for individual tas'e to 
guide the final selection. Worthy of particular 
notice are the elegant Flemish designs of electroliers 
with brackets to match. These, in polished brass, 
with chain aud backplate, are fitted with the 
neat and highly effective Huntalite candle lamp, 
which is а perfect imitation of а wax candle. 


Empire отно. with China Figure 


One-Light Louis X VI. 
and Dome. 


Torch Bracket. 


А room fitted up in the Flemish style, 
which i8 now so popular in most quarters, 
would satisfy the most artistic taste. бо far ns 
brackets only are concerned, we must confess to a 
decided preference for the French style, which, in 
our opinion, 1s not only dainty, but also furnishing 
to a degree seldom attained by rival types. What, 
for instance, could be more dainty and furnishing 
than the one-light Louis XVI. torch bracket illus- 
trated herewith ? The French style table standards, 
too, are charmingly pretty. We give an example. 
But these and similar fittings are, of course, for 
use where expense is not a serious consideration. 
Ediswan fittings of the less costly styles must be 
left for future notices, 


— — —- — —————— ———— 


" REYROLLE" IRON-CLAD SWITCHGEAR. 


We illustrate a 25-ampere 500-volt quick-break switch 
completely enclosed in cast-iron rain-proof case. The 
same type of switch is made for use on three-phase 
motor circuits. Renewable sparking tips are provided 


"UA 
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to take the arc on breaking. The insulation is very 
good. The general idea of the switch is to provide a 
strong, serviceable article of simple construction for use 
in factories, shipyards, etc, 
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By OLEMENT J. LEIA PHE, 


Principal of and Lecturer on Physics and Electrical Engineering at the Taunton Municipal 
Technical Institute. 


PRICE 
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Bayliss “GRIP” 


The Best Continuity System on the Market. 


' Conduit Fittings 


Creat Saving in Labour Costs 


Bole Mazmwutanoturers— 


Metallic Seamless Tube Co., Ld., Wiggin St., Birmingham 


——— —— —M— — 


DYNAMOS AND MOTORS. 


The choice ofa suitable dynamo or motor, especially 
for a small installation, is frequently left to the elec- 
trical contractor. After deciding the type best fitting 
the requirements, reliability is the most essential 
feature to secure, for when a plant goes wrong 
the blame is put on the contractor rather than 
the maker of the defective item. Thus if a 
contractor 1s seeking “that bubble reputation," he 
must allow no other consideration to be the 
principal determining factor. Happily, the days are 
past when electrical efficiency was considered above 


' Protected” Class Motor. 


everything. An apparent gain can so easily be 
obtained at the expense of mechanical stability ; 
but what use & machine which is constantly under 
repair? Far better have one of sound design con- 
structed of carefully selected materials. The firm 
whose protected class motors are represented 
by the accompanying illustration—namely, Messrs. 
Johnson and Phillips, Limited—have had unique 
experience in this respect. "Their machines have 
been sent all over the world, and enjoy а reputation 
for satisfactory working under rough conditions. 


IRON-CLAD SWITCHBOARDS. 


The open type of switchboard is now generally 
conceded to be unsuitable for colliery work and 
other situations where electric circuits are exposed 
to risk from damage by moisture or mechanical 
injury. As a substitute, the iron-clad switchboard 
introduced by Simplex Conduits, Limited, 11, Queen 
Victoria.street, London, E.C., would be hard to 
beat. This board is built up of a series of units, 
the whole being mounted on a framework of Simplex 


Rimplex Iron-Clad Switchboard. 


screwed solid-drawn conduits. Each unit consists 
of a separate combined iron-clad switch and fuse. 
Any number of these units can be arranged for 
double or triple pole, and for single or polyphase 
currents. The 'bus bars are enclosed in an iron 
casing and are entirely out of harm's way, the 
branch circuits between the 'bus bars and switches 
being enclosed in conduit. An idea of the com- 
pact design and simplicity of this type of switch- 
board will be conveyed by the accompanying illus- 
tration. 
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London Offico: 20, 


BUDGE ROW, 


KOLBEN & CO., LTD. 


PRAGUE, 


AUSTRIA 


CANNON STREET, E.C. 


Generating Plant. 
Mining Machinery. 
Electric Cranes. 


Turbo- Generators. 
Francis Turbines. 
Pelton Wheels. 


WIRING AND INSTALLING 
Residential, Business, and Factory Premises. 


Many failures have been caused by bad workmanship. 


Have your work carried out by responsible firms, whose 
aim is REPUTATION as well as profit. 


Here are the addresses of a few such firms. 


Any of these firms will furnish estimates, will show 
samples of lamps, fittings, fans, heating arrangements, etc. 


AYR.—Reid and Co., 108, High-street. 
BELFAST.—Stanley Johnston, 7-9, Queen-street. 

Lowden, J., and Co., Ann-street. 

Patterson and Co., 57-59, High-street. 
BIRKENHEAD.—Heaney and Co., 327, Borough-road. 
BIRMINGHAM.— Ellis and Ward, 75, Edmund’s-street. 
BLACKBURN.—Thompson, W., Victoria-street. 

BorroN.— Hart and Co., Bank-street. 
BooTLE.—Scott, J. 
BRIDLINGTON.—Bailey and Sons, Quay-road. 
BRIGHTON.—Page and Miles, 60, Western-road. 
J. Smith and Son, 33 and 34, North-street. 
Adams Bros., 11 and 12, Trafalgar-street. 
BristoL.—Parfitt Webber, Denmark street. 

Edwards and Armstrong, 4, Colston street. 
BRADFORD.—Pullan, C., 57, King’s-arcade. 
BuRNLEY—Thornton and Co., 6, Howe-street. 

Simpson Bros., Hapton, near Burnley. 

Bury St. EpMunps.—Pudney, C. C., Bury-street. 
Carpik¥.—Clay Bros. and Co., Western Mail-chambers. 
CHELTENHAM.—Steel, H. E., Limited, High-strect. 
CLAPHAM.—Stegmann and Co., St. John’s-bill. 
CoLCHESTER.—Kuner, J. A., 103, Greenstead-road. 
CoLwyn Bav.— Bevan, G, aud Co., Conway-road. 
Cork.—Porte, F. C., and Co., 27, Marlborough-street. 
Fielding, C. F., and Co., 57, Grand-parade. 
(CovVENTRY.—Burbury and Co., 2, Earl-street. 
DaARLINGTON.—Cox-Walker, J. M., Vane- terrace. 
Devonport.—Devonport Borough Electrical Department. 
DEWSBERY.— Hirst and Son, Limited, Victoria- road. 
рсвілч —Dockrell, Thos., Sons, and Co., South Great 
George's-street. 
DupLEvy.—Whittaker Bros., Limited, 204, Wolverhampton- 
street. 
DUMFERMLINE.—Fife Electric Power Company, 23, Guild- 
hall-street. 
EDINBURGH.—Scottish Central Electric Power Company, 
North Bridge-street. 
Foggo, J. and Sons, 
Canongate. 
Millar and Stewart, 7, Ilanover-strect. 
Cole aud Co,  Victoria-chambers, 
Frederiek-street. 


7, South Back 


42, 


EasrboURNE.— Dunn, C. T., 11, Tideswell-road. 
Pearson, R. H. and J. Limited, 102, 
Terminus-road. 


East HAM.—Stokes, J., and Sons, High-street. 
Epsom.—Dorset and Co., High-street. 
ExitH.—Jarvis, J. J., and Sons, Pier-road. 
Forest GATE, E.—Woodward, W. R., Boleyn-road. 
FRINTON -ON - SEA. — Drake, L. W., Croydon House, 
Connaught-avenue. 
GLASGOw.— Lindsay, A., 8, Bothwell-street. 
Johnston, Park, and Co., 15, Oswald-street. 
Hutcheson, Andrew, 97, Waterloo-street. 


GLOUCESTER.—Beaven and Sons, Westgate-street. 
GRIMSBV.— Beckett and Co., Chantry-lane. 
HAMILTON. — Wilkie, A., 55, Cadzow- street. 
HanRocATE.—Newby, G., James- street. 
Hidhda rk. —Gorton, H., and Co., 19, Grand-parade. 
HonsHAM.—Horsham Engineering Works, Sussex. 
H ULI. Maxted, Knott, and Coles, Burnett- avenue. 
Parsons, E. M., Hull. 
Shaw, A., 94, Prospect-street. 
HUDDERSFIELD.— Taylor and Co., Macaulay-street. 
Ipswich. —Ayton, F., Ipswich Corporation. 
LANCASTER.— Taylor, A., 104, Market-street. 
LEITH.—Neill and Co., 166, Great Junction-street. 
MIDDLESBROUGH.—Baker Bros., Corporation- road. 
MILLWA IL. — Stephens, Smith, and Co., Limited, Cuba 
street. 
New BRIGHTON.—Chesters, А. E. and T. H., 914, Victoria- 
street. 
NEWPORT.—Arnold and Son, Market-street. 
NorriNGHAM.—Blackburn, Starling, and Co., Limited, 
Gresham Works. 
NUNEATON.— Parsons, Sherwin, and Co., Limited. 
PERTH.—Frew and Co., Limited, 6 and 7, Mill-strect. 
PLvMovTH.—Lord and Shand, 24, Lockyer-street. 
RAMSGATE.—Hopper and Eves, 89, High-street. 
READiNG.—Hart and Sons, 13, Gun-street. 
REDHILL.—Cook, W. G. R., 29, Clarenden-road. 
Rucsy.—Burdett, H. J., Electra House, Regent-street. 
SHEPHERD’s BusH.—Woodger, Glenister F., 307, Gold- 


hawk-road. 
Sorru Kensincton. — Rawlings Bros, Limited, 82, 
Gloucester-road. 
SOUTHPORT.—Smith, F. W., and Co., Limited, 33, Chapel 


street. 
Swinvon.—Hutton Bros., 8, Commercial-road. 
WALTHAMSTOW.—Barton, A. G., Daventry Works, Hoe 
street. 
Kirtley and Dunford, 9, Albert 
strect. 
WiNcHESTER.— Dicks and Sons, 149, High-street. 
YorK.—Scoby, W. A., 25, St. Paul’s-square. 


West HARTLEPOOL. 
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CLASSIFIED DIREGTGRY GF ELECTRICAL TRADES. 


Aocumulaters. 


Hart Accumulator Company, Marshgate-lane, | Babcock and Wilcox, 30, Farringdon-st., 


Stratford, 
Johnson and Phillips, Old Charlton, Kent. 
Tudor Accumulator Oo., Limited, 16, Victoria- 
street, S. W. 


Aocumulator Acid Manufacturers. 
Berk, F. W., and Oo., Limited, 1, Fenchurch- 
avenue, London, E.O. 


Spencer, Chapman, and Messel, 56, Mark-lane, | 
.O, | 


London, 


Arc Lamp Hoists, 
Abbott and Oo., Newark-on-Trent, 
Gilbert Arc Lamp Company, Ohingford, Essex. 
London Electric Firm, George-street, Oroydon, 


Aro Lamps. 
Braulik, G., 217 and 218, Upper Thames.st., E.O 
British Thomson-Houston Company, Rugby. 


Brockie-Pell Arc Lamp, Limited, 60, Worship- | 


street, London, E.O 


Bruce Peebles and Qo., East Pilton, Edinburgh | Henley's, W. T., Tele h Works Company, : 
General Electric Оо., 71, Queen Viotoria-street. | 7 zx pany, | Electric Ocns 


India Rubber, etc., О 
Johnson and Phillips, Old Charlton, Kent, 
Newton Electrical Works, Taunton, 


190000006 
Boilermakers, 


Davey, Paxman, and Oo., Oolchester, 


| Hind ey, E. S., and Sons, 11, Queen Victoria- 


street, London, E.O, 
Ransomes, Sims, and Jefferies, pswich, 


| Boller Mountings. 
| Bailey, W. H., 


Cable and Wire-Cevering Machinery. 
Bridge, D., and Oo., Oastleton, Manchester, 
India Rubber, etc., Oo., 106 
Johnson and Phillips, Old Charlton, Kent, 


Cable and Wire Makors. 
Anchor Oable Company, Leigh, Lancs. 
British Insulated and Helsby Oables, Limited, 
Prescot, 
Oallender’s Company, Hamilton House, Victoria. 
embankment, Е.О, 


India Rubber, etc., Oo., 106, Cannon.st., Е.О 


General Electric Oo., 71, Queen Victoria-st., E.O 


Blomfield-street, London-wall, E.O, 


o., 106, Cannon-st.,, E.O. | Hooper's Telegraph and Indiarubber Works, 


51, Lombard-street, K. O., and Millwall Docks 


Union Electric Oo., Park-street, Southwark, | Johnson and Phillips, Old Oharlton, Kent. 


London, S. E. 


Batteries (Primary) and Accessories. 
General Electric Oo., 71, Queen Victoria-street. 
India Rubber, etc., Oo., 106, Oannon-st., Е.О. 
Johnson and Phillips Old Charlton. 

Rooper, W, О, H., Victoria Works, Stafford, 


Belting. 
Oort, A., and Oo., Bullace Works, 3033, 
Oamberwell-road, London, 8, E. 
Hendry, J., 252, Main-st., Bridgeton, Glasgow, 
Webb and Son, Combe Tannery, Stowmarket, 
Willcox and Oo., 36, Southwark-street, &. E. 


Bitumen Refiners, 
Keys, W. H., Hall End Works, West Bromwich 


| London Electric Wire Oo., Playhouse-yd., E.O 
St. Helens Cable and Rubber Oo., 
Western Electric Company, Bridge-chambers, | 


| 


| 
| 


Land and Sea Cable Works, Nippes, Cologne. 


Warrington. 
171, Queen Victoria-street, Е.О, 


Carbons (Arc Light). 

General Electric vum gf 
Queen Victoria-street, E. O. 
India Rubber, etc., Oo., Silvertown, Esser, 


| Johnson and Phillips, Old Charlton, Kent. 


Planiawerke Aktiengesellechaft fiir Kohlen- 
fabrikation, Dorotheenstrasse 45, Berlin. 


Car Cleaners. 
"eobson, F, W., and Oo., Bleacher 


Inge Mill 
Guiseley, near Leeds, 


and Oo,, Salford, Manchester, | 


, Oannon.st., E.O, | 


71, and 88, | 


Casings and Cleats. 


E.O. | General ene Oompany, 71, Queen Victoria- 


street, R. O. 
Simplex Oonduits, Limited, Garrison-lane, Bir. 
mingham, 
Wilesmith, J., and Oo., Bridge Sawmills, 
| Worcester, 


Dyname Oil. 
| Henzell, R, and Oo., Newoastle-upon-Tyne, 
Willcox and Oo., Southwark-street, B, Е, 


Dynamos, Transformers, Meters, to. 
Allen, W. H., Bon, and Оо., Queen's Engineer 
|. ing Works, Bedford. 

British Thomson-Houston Оошрапу, Rugby. 
British Westinghouse Electric and Mfg. Oo, 
Westinghouse Building, Norfolk-st., W.O, 
| Bruce Peebles and Oo., East Pilton, Edinburgh, 

Dick, Kerr and Oo., Abchurch-yard, E.O. 

truction Oo., Dashwood House, 9, 
New Broad-street, Lordon, E.O, 

Ferranti Limited, Hollinwood, Lancs, 

General Electric Oo., 71, Queen Victoria-street 

India Rubber, etc., Company, Silvertown 

Johnson and Phillips, Old Charlton, Kent, 

Kolben and Oo., 20, Budge-row, Oannon-st., K. C 

| Newton's Limited, Taunton, 

| Union Electric Oo., Park.street, Southwark, 

London, S. E, 


| 


Ebonite and Vulcanite, 


Traun, Dr. Heinr., and Sons, 8, Redorosa-etr 
London, E.O 


| Electric Ceeking Apparatus. 
| General Electric Oo., 71 Queeu Vicvoria-strees 


| Elevating, Conveying Plant, Cranes, ote 
| General Electric Oo, 71, Queen Victoria-st,, I. O 
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Classified Directory of Electrical Trades (continued) ; 


Electrical Fittings. 
paron and Sons, Beehive Works, Green-lane, 


Salford. 
Edison and Swan United Electric Light Oo., 


36 and 37, Queen Cheapside, E. O. 
Flexi^le Metallic Tubing „ Ponders End, and 
112 Queen Ic i cr London, Ё O. 
General Electric Oo., 71, Queen 
Landberg, A. P., and ee Pioneer "жые 
Works, 477 to 487, Li road. N. 
Metallic Seamless Tube pany, Wiggin. 
street, Birmingham, 
New Brotherton Tube Oo., Oommercial-road, 


Wolverham 

Эрали аве Conduits, Limited, Birchfleld - 

e Й 

Russell, J., and Sons, Crown Tube Works, 
Wednesbury. 

Simplex Oonduits, Limited, Garrison - lane, 

Tucker, J. H., and Oo., Sampson-road North, 
Birmingham, 


осию Light Centracters. 
British Thomson- Houston Oom Rugby. 
Brookie-Pell Arc Lam Limited, 60, wer. Масіз 
street, London, E.O. 
Dick, Kerr and T. Abchurch-yard, E.O. 
Edison and Swan United Electric Light Oo 
36 and 37, Queen-street, Cheapside, E. O. 
Electric Oonstruotion Co., Dashwood Houee, 9, 
New Broad-street, London, E. ГО... 
Ferranti Limited, Hollinwood, Lancs 
Hooper's "Telegraph end Indisrubber Works, 81, 
Lombard-etreet, E.O., and Millwall Docks, 
India Rubber, eto., 28 106, Oannon-st., I. O. 
Johnson and ld Oharlton, Kent. 
White, Т, G. and ра Сай 9, Cloak. lane, E.O. 


Hlestrie Lecemetives. 
tish -H Oom ^ à 
British Thomson-Houston pany Rugby 


British Westinghouse Oo., 
Westinghouse B Norfolk-st. an 
Dick, Kerr and Oo., Abchurch-yard, 


Electric Construction Oo., Dash wood House, 9, 
New Broad-street, London, E.C. 


Engine Accessories, Tanks, ote. 


[x vefte ero pim, Wal ра 

Ба ones, an olverhampton. 

Braby, F. , and Oo „288 qe , Euston-road, 
London, 

Dore, J., and Oo., High-street, ошту т 

Willcox and Oo.. 36, Southwark-street, 


Engineers’ Stores. 
Willcox and Oo., 36, Southwark-street, 8. E. 


Engines. 
W. H., Son, and Oo., Queen's Engineer- 
m 


Allen, 
— Bros 
TOS. 
5 and 105. Dolohester, 
Dick. Kerr and Oo., Abchurch. yard, 
Hindley, E. 8., and 

1, 


and eon 5 Е. 0. 
Ransomes, 
Willans апа Robinson 


K. О. 
‚ Dorset, 


and Jefferies, Ipswich. 
Rugby. 


Gearing. 


!! Buffoline" Noiseless Gear Company, Levens- 
hulme, near Manchester. 

Electric Construction Oo., Dashwood House, 9, 
New Broad-st., London. and Wolverhampton 

Giewellyn Machine Oompany, Bristol. 


Glass Shades er Electric Light. 


wae J. и Boho and Veste Glass Works, | Union Electric Oo., Park-street, Sonthwark, 


Incandescent Ранна 
British Calan pg rrr 
Brockie-Pell Arc Lamp, Limited. 6 EAE 


street, 
5 — Trt 

8, 
Blomfleld-atreet, Londen-wall id 


Measuring Instruments (NlestrienD. 

British Thom:on-Houston Company, Rugby. 
Edgoumbe and Oo., 87. Victoris-ctreet, 
— = 1 Aoton-iane, Obiswiek 


Zurich Incandesence Lamp тр ber., 47 \(ndia Rubber, eto., Oo. — А0, 
Victoria-street, Westminster. Johnson and Old Chariton, Kent, 
Walder eros aed Queen-st., В.О, 
Indiarubber Goods. London-road. 
Stanley, W. F., and Oo., 4 and 6, Great 


India Rubber, eto., Oo., быра Oannon-st., В.О, 

Moseley, D., end Г Field Works 
Ardwick Mie аш Ww 

Willoox and Oo., 56, Southwark-street, B. E. eston Electrical Iustrument Company, 8 


House, Ely. place, Holborn, 


Insulaters and Insulating Materials. 
British Electric Equipment Oom Danes 

Inn House, uin London, W.O, 
Oonduit and Insulation Oompeny, 65, Queen 


Packings—<Asbestes and Metallic. 
i anda scl tg and Indiarubber Works, 51 
United ane States Metallic re Boho 
Works, Bradford, n 
Willoox and Oo., 86, Southwark -e. В.В, 


Griffiths Bros. s-road Z. ОП and Stores. 
Hooper's Telegraph and Indlarubber Works, 31, E J., end Bons, Leeds, 

Lombard-street, E.O., and Millwall Docks. Pistinum Utensil 
and Oo., $^ Olerkenwell-road, B.C. 


Johnson and ExT Old Oharlton, Kent. mr 
Keys, W.H. Works, West Bromwich | Smi and Оо. 2, Ranelagh-road, Nast Ham. 
ar , and Oo., Washington Ohina 


Prejecsters. 
Works, Burslem. 
|: Powell, and Oo., B Johnson and Phillipe, Old Charlton, Kent. 


Oox and Oo., W. Leadenhall-st., E. O. Ferranti Limited, Hollinwood, Lancs. 


Jointing —(Manganesite), Automatic Standard Screw Company. Halifax 
John Hudson and Oo.'s Succe-sors, 4, Victoria ў " 


Silk and Lace Shades. 
Warehouses, Mansell-street, E. Taylor and Oo., 40, ч Gerden, E. O. 


TAANI e Congdon and Вга Works 
Heethman, J, H., and Oo., Parson's Green, l. W  Beavingicn- E NS. 
Seritehes, 
Lamp Columns fer Are Lies ошон a tr Brey pany Bugby. 
General Electric Oo., 71 Queen Victoria-st., I O. Druoe 1 60 , Edinburgh 
Johnson and Phillipe, Old Charltcn, Kent. Dick, eddy Oo., Abchurch-yard, E.O. 


Smith, Ordeal Station 
Works, Salford. 
Edison and Swan United Electrics p Oo 
36 and 57, Queen-street, Cheapside, 
Electric Oonstruction Oo., 88 9. 


Lamphelder Makers. 
Dorman and Smith, Ordsal Station Electrica 
Works, Salford. 
General Electric Oo., 71, Queen Victoria-street. 


General Electric Oo., 71, 
Isherwood, W. H., and Oo., Oarlton Mills, Leeds 
Johnson and Old шк Kent, 
Lundberg, A. P., aud Sons, Pioneer 

Work», 477 to 487, Liverpool-road, N 
Nalder Bros. and Thom 5А, — I. O. 
Newton Electrical W 
Reyrolle, A., and Oo., Hebburn. e Trid; 


Lead-Cevered Cables. 
british Insulated and Helsby Oables, Limited, 


Presoot. 
Oallender Oom: ; Hamilton House, Victoria 
Embankmen ‘0. 
Henley’s, W. T., Telegraph Works Oompany, 


Blomfield-street, London-wall, E.O. 
Johnson and рь Old Charlton, Kent. — боло 
5 Oo., Anchor Works, Play- W d 00. Queen deserit 
Bt, Helens Cable and iter Oo, Wang. | un Tn em ке 

ерта рап У, Timber, 
W re Electriq Oo., bers, 171, | Wade, R., Sons and Oo,, Hull, 


Time Recorders, 
Llewellyn Machine Company, Bristol. 


Mechanical Stokers and Conveyers. 5 x 1 


50, Farringdon-st., E.O. 


Babcock and Wilcox, Werks 5 
Mica. British Electio. 8 53 
Baxter, R. and S., 51, Murrayga te, Dundee. Inn H. un, 265, Strand, London, co 
Taylor and Oo., 40, Hatton Garden, E. C. British Thomson-Houston Oompany, Rugby. 
E” ZI Ж Күч О. 
ouse : 
Meters СШесёгіо). Bruce Peebles and Oo., Kast Pilton, Edinburgh 
Ar Wer s Oo., Queen's Engineer: | Dick, кит! Oo., Abchurch-yard, 
British Thomson-Houston Company, Bos Rugby. | Ferranti Limited, Hollinwood, Lancs. 
Bruce Peebles and Oo., East amps ру ссы Electrio Oompeny, Preston, 
and Go,, Atlas Works, White, J. G., and Oo., 9, Oloak-laue, E.O 


Ohurton, T. H., 

Dick, Kerr and Oo., "p ve ten E.O. 

Rlectric Cou struction Oo., Das «ood House, 9, 
New Bro«d.street, London, Е O. 

General Electric Oo., 71, Queen Victoria-st., I. O. 

Johnson апа РЫШ Old Oharlton, Kent, 

Newton's Limited, пас. 

Rhodes Electrical O and 71, 
Bishonegase-strees коч РЕ, „ and River- 
side Works, Doncaster, 


Turbines. 
Gilbert Gilkes and Oo., Kendal, 
Ventilating Fans. 
Oapell Fan Oo., 15, Mosley-street, Nowonstie- 


atte Jn. and Son, 72-76, Dake-st., Idverpool 
Hardy and Padmore Worcester 
Matthews and Yates, Oyclone Works, Bwinten 


Manchester 
London, S. E. United Electric Oar Company} 116007, lanes, 


CRAN 
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FERRANTI LIMITED 


FiOILILIINW'OOID, LANOS., 


Manufacturers of SWITCHBOARDS, 
INSTRUMENTS, A.C. & C.C. METERS, &c., &c. 


INDICATING WATTMETER 


For Single and Multiphase Alternating 
Current Circuits 


This Wattmeter is of first-class workmanship 
and electrical design. 


Price Moderate. 


3 to 6,000 amperes 
STANDARD SIZES | 100 to 30,000 volts. 
Note the length or the scale. All scale divisions 
equal over the entire length. 
| Ex ee _===—=—=————SEClh=_=_—_—=S 


Makers of DIRECT-CURRENT MOVING-COIL INSTRUMENTS 
And will forward particulars on application. 


g BY SPECIAL E: a Б „ TO HIS MAJESTY mnm LU ND BE RGS' 
 льғомтмемт 717399 -me кмс NBN ELECTRIC LICHT 
ca te fw ЧА, ACCESSORIES. 
LEOS MED PIONEER 
о, ай ELECTRICAL WORKS. 
an ҮШ LONDON. N. 


QA FR DER FO R M. 


To Messrs. BIGGS & SONS, 
139-140, Salisbury Court, London, E.C. 


Please supply one copy weekly of the ELECTRICAL ENGINEER " 
post free for one year, for which I enclose 13s. 
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RANSOMES, SIMS & JEFFERIES. L 


ENGINES & BOILERS 
FOR ELECTRIC LIGHT PLANTS. 


HIGH-SPEED ENGINES, 


FOR DRIVING DIRECT OR BY BELT. 


$*9999994999499999999* 


THROTTLE VALVE OR 
Patent Automatic '* SHAFT ý GOVERNOR. 


„„ „ „„ „ „ „„ a „ 


ENGINES & DYNAMOS 
NUMEN x TESTED. 


LLEVA LEAL? 


2CFARTICULARS AND PRICES ON IN — — — 
APPLICATION, - - 


ORWELL WORKS, IPSWICH. 9, GRACECHURCH ST., LONDON. 


Tolograms: “RANSOMES, IPSWICH,” and "ANGLIA, LONDON." 


CROSSLEY' S OIL ENGINES 


For Electric MEPU in Country Houses. 


Å 
- — + o t Paco, a 


Represents 2)-kilowatt Plant, — of an LLE Oil-Engine and Dynamo working at 110 vols | 


One Board of Trade Unit of Electricity can be obtained at a cost of about 1 of a Penny for Petroleum. І 
Immediate Delivery for Stock Sizes of Engines. 
Up to the end of 1904, over 61,000 Gas & Oil "E 8 have been delivered, tini d. about three-quartara of a million actual i 


CROSSLEY BROS., LD., OPENSHAW MANCHESTER. 


ed by C 5 uL 


a 


MA іа ne tay 
— ы . 
adJi t п * já AM * . « TR UA Ei 4 
d Ls ae PAS ^ Е a 4, - | 4 i "9 


X 4 ^1 d T Cb 


grim И 
ESI N [s . CABLE AND i 


CONSTRUCTION CO., LIMITED, 
HAMILTON HOUSE, J 
VICTORIA EMBANKMENT, LONDON, E.C. | 
Works—BELVEDERE, KENT. “an | 
Telephone—1911 HOLBORN. Telegrams—CALLENDER, LONDON, | 
І | xD 


A FOR CAR & ENGINE CLEANING. 


DUSTERS 


- = — аг — T —— мри 


(ЖЕЙ. AA wu 


LI 
РА "a 


F. W. HOBSON & CO., MR ME Dera tee |. 
| Successors to Н. SHUTTLEWORTH & CO. Ж | | | Nu | 
| EN BLEACHERS, | C 


1 а S 
INCS MILL, CUISELEY, NR. LEEDS. 2 


| i l JÈ 


[BIRKBECK BANK 


ESTABLISHED 105]. 


| EC. SOUTHAMPTON BUILDINGS, HIGH HOLBORN, u. 
| CER 2% PER CENT. INTEREST 
| E pi allowed on Deposit Accounts repayable on Demand, r À 
MEM 74- PER CENT. IN'EREST 1 
Ег; allowed on Drawing Accounts with Cheque hn. c at Wee T 
К I Stocks and Shares bought and sold for Customers, Advances * DT ONE: ^ Le 2 
EN c Пу made, and all General Banking Business transacted. , 
h.t 4 ALMANACE, with full particulars, POST FREE: па plication. 
| 1 MR C. F, RAVENSCROFT,  Becretary. кауш Callender Mains for the Brush 85 at 


PRS TONE. ie 


WEBB & SON, 


Tanners, Curriers, Fellmongers, Clove 
and Gaiter Leather Dressers, 


LEATHER & WOOL 
MERCHANTS. 
Manuyactrsrrrs 


Ladders, "A | bile 


Scaffolds, бос. | |2 rgsi-cLASS WEDALS AWARDED. 


HEATHMAN'S PLAIN 


DECORATOR'S TRESTLES. SALE ов HIRR. ул ы ына | 
eS е COMBS TANNERY, STOWMARKET. 
J A + 1 . HEATHMAN & C0. Price Lists aud Terms on — 
UE "| ur T^^ To TAKE TWO = 
T "FOR SALE 10, Parson's Green, 
E 2 OR HIRE” pane g. W 


JOHN SEA аг Son's 


- JOHN WILESMITH & CO. IMPROVED PEERLESS | 
prem ees ih "o & Exhausting Fans 


A General 
Post Office, 


The performance of this 
Fan on test far exceeds in 
efficiency that of any other 
Fan of this type that has 
come under our notice, and 
we can recommend it with 
every confidence as giving 
the best result for the power 
expended. 


Harrow Road, W. 


. PASS & SON, LTD. 


Bedminster Smelting Works, BRISTOL. 
ENULILIEEXNS OF 


 ANTIMONIAL LEAD OF ALL GRADES — 
ET ASHES & LEAD RESIDUES FROM ACCUMULATORS JOH N GI BBS & SON, 


Tolegtams 1 !' Pass, BRINIOL Telephone 475 Warming, Ventilating, Electrical, and 


Consulting Engineers, 


|. Mr. J. d. LORRAIN, M. I. E. E., MIME, ёс J, puke Street, Liverpool. 
| FELLOW OF THE CHARTERED INSTITUTE OF PATENT ACENTS, 


| NORFOLK HOUSE, NORFOLK STREET, LONDON, W.O, Telegrams : “ Ventilation, Liverpool. Telephone: 2579 Reymi 
; "PATRNTEN'* HANDBOOK " Post Fras on applicatios, Qn Admiralty and War Office Lies. 


Prices on application. 


&: 


8 Google 
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WILLANS & ROBINSON, 


Жал ТУК" ЕТУ. 


— — — ———— — — - -— 


STEAM TURBINES. 


100,000 Н.Р. of Willans-Parsons Turbines at work and under 
| construction on June 1, 1906. 


*?999*909990994920999 


Wictoria Банные BUS : 


7c TRE Oo rx ее о 76 


LED's CONDENSERS, 
P 
EVAPORATIVE CONDENSERS, 


Using about 1) gallons of water per I.H P. per hour, in use at 


BROMPTON AND KENSINGTON- EARL'S COURT. ACCUMULATOR 00., LTD., 


KNIGHTSBRIDGE—CHAPEL PLACE, LONDON. 
DARTFORD. CHISWICK. HEREFORD. STRATFORD, LONDON, E. 
ISLE OF MAN. BLOEMFONTEIN. | | 
KALK BAY. ОЕ BEERS MINES Etc. 


2 


Storage Batteries 


House Lighting, 
Central Stations, 
Motorcars, Launches, 
Portable, Medical, 


Ledward's Patent Evaporative Condenser, 


Saving 30 to 50 per cent. in Fuel. and Testing Wor К. | 


d — — 
R CONDENSERS for use where water is plentiful 
es p full information, ea ste., apply to à We undertake Renewals of other types by пима 
LEDWARD & BECKETT LP our Standard Plates to existing boxes. 
3 — ж ЗЯ ~ 
11, TOTHILL STREET, WESTMINSTER, S.W. Prices and particulars on application 


| "Printed “and Published for the "Picodeten. by Mrsens. Bicos 1 AND yy at er Овоза о of “Тик ELeorrioat Evowexs . 
159 and 140, Salisbury Court, Fleet Street, Lendon, E. 
» Google 


ELECTRICAL ENGINE 


A JOURNAL OF ELECTRICAL ENGINEERIN 


10 WITH WHICH 18 INCORFORATED à: 
TT 
New Series No E VoL XXXIX. LON D ON, MAR CH 1, 1907. Registered are Ж Post, Offic 


ра — — — — — — — — — — 


VICTORIA WORKS 
CHARLTON. SO KENT 


We are tho Makers. Get Catalogue "7," 


DYNAMOS. ALTERNATORS. MOTORS. 
TRANSFORMERS. SWITCHBOARDS. 
ARC LAMPS. CABLES. INSTRUMENTS. 


FOR 
ELECTRICAL roncELAIN | CHURTON 
or ALTERNATE-CURRENT 
wur E MOTORS. 
JAMES MACINTYRE & C0., LTD., | T. HARDING CHURTON & CO., 
URSLEM. 


Atlas Works, LFEDS. 


CYCLONE FANS, 


Belt, Electric, or Steam Driven, 
For VENTILATION. 


Ask for Catalogue No, 29, 
MATTHEWS & YATES, LTD.. 


SWINTON, MANCHESTER, 


SCHAFFER & BUDENBERO, LTD., | Moda! Awarded, St. Louis, 1908. 
Manchester, - 


OHNSON AND PHILLIPS|™ 


BRITISH ELECTRIC EQUIPMENT co. 


LIMITED. 


mae REOOR 
The only fully геч р Time-Cbecking Machine 
‘made, English Work, up to date. 


Liewellyn Machine Co., Bristol. 


E. S. HINDLEY & SONS 
BOURTON, DORSET. 


London Address: 11, QUEEN VICTORIA ST, E.C. 
1 Works at 


HICH-SPEED T . 
ENGINES EPSTEIN. BATTERIES. 


DANES INN MOUSE, 265, STRAND, W.C. 
. . ten de e er eod Ae ho 


Counters, TEE ORIGINAL. 
c cM Indicators, | THE PUREST AND BEST 


9.77 vaiven, ае ACCUMULATOR 


Open or Enclosed 


SSS URS, 88 8,88, 


Sole Manufacturers : 


Simpie & Compound Sele Makers IF. W. BERK & CO., Ld 
W. O. ROOPER & CO. 1 "жал А Е.С. 
Victor ia Works, STAFF ORD c Works : Stratford ; Элкей: М, Woolwich. 
IT ^ n 
ANTI-SULPHURIC" ENAMEL) ELEGTROMOTORS LTD., 
ACCUMULATOR ROO ре У 


for Protection fom Acid Funes | MOTORS а DYNAMOS 


SOLE MAEERS 
GRIFFITHS BROS. & co., 025 dee тош Sm, RO. 


Mack's Raad P»cmaondaay, . “ MAGNET,” Manchester. '" OnDERS,” London 


JAMES RUSSELL & SONS, LTD. 
Crown Tubo Works, 
Manufacturers of WEDNESBURY. 
Cas, Water, & Steam Tubes & Fittings. 
Telegraph, Tramway, & Electric 
Light Potes. 
London Depot: 108, Southwark Street, А.В. 


FLEXIBLE Arc Lamp Carbons 


METALLIC А FOR DIRECT & ALTERNATING CURRENT, &c. 


TUBING. Brand ‘* PLANIA-ENCLOSED." — Specia 
Works : — END, MIDDLESEX. ` Carbon for Enclosed Arc Lamps. 
Offices and Showrooms : Brand — '* SILESIA.” — Long burning, for 
112. Queen Victoria St., LONDON, E.C. industrial purposes 


P SPENCER, CHAPMAN & MESSEL, Ld, | FLAME CARBONS, CARBON BRUSHES, ELECTRODES 


zm| With which £s incorporated W. M. Pearce & Sons, Ld. Call for Samples ana Prices, 
ACID 
ä PLANIAWERKE 
RU 2 й Nee 18 © Acoumulators. Aktiengesellschaft für Kohlenfabrikation 
3 Е 9 
; | FRED 1 m sft е 8 s A Шер ehem — Works RATIBOR 0/5. 
„FITZROY WORKS 3:0 "wh xen RR. 5 i 
35210364 EUSTON ЕР». (^, 


LONDON EF 


a6, seg ve gre ue 
DON, EO Works : 


N JOEN HUDSON а COS SUCCESSORS. 
— У Avenue, MAD Qul. ~> аваны NEN lospom, Ш 


И OOGO L 
Оу WII ДҸ _ 
С 


S 7 


Wrought-Iron Plate Work oí almost every des- 
cription, Galvanized or Ungalvanized, under- 
taken in connection with Electrica Work. 


> 
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FOR SOLID-SYSTEM | | 
CABLE TROUGHS. . | | 


Prepared - * 
Refined | 
‘Bitumen i 


In Various Grades. ene А 


„ 


Insulating Compound for soint | < 
Boxes, in Tins ог Kegs. | 


GUARANTEED HIGHEST TESTS. | 


Special Cable Waxes, Ozokerit, Ceresine, м. 


ММ УММУ Ум, MMNSNAAAANNASSNA S 


Manufactured 
by: 


Bitumen Department, Hall End 3 3 BROMWICH. - 
London Office: 101, Leadenhall Street, E.C. 


We invite your perusal of the 
following extract: 


“ELECTRICAL REVIEW,” 


January 25th, 1907. 


Episwas LaMrs.--In our issue of February 3rd, 1905, w: 
mentioned that as a result of Independent tests made at thi 
Westminster Electrical Testing Laboratory, ihe ‘‘ Royal 
Ediswan” Lamp came out at the top of the list. Another 
series of tests has lately been carried out by the same aut horita 
with 16-c.p. 200-volt lamps of nearly a dozen different: makes 
purchased without the knowledge of the makers. 
‘í Royal Ediswan " Lamps again showed the best efficiency. 
Starting at less than 5:5. watts pel candle. they tinished at 
slightly less than 4°0 watts per candle at the end of 500 hours, 
the average consumption being but little more thau 54 watts 


per candle for the whole period. The candle-power of any of 
the lampe ut the end of the test was within | с. jn uf the 
mean--that is, within 8 per cent of the rated candle-power. 


This is the best result as regards candle- Өр апа 
есопоту їп —— consumption. The average candle 


power throughout was well sustained, and the whole of tli 
lamps easily c ыр with the New Standard Specificatior f 
except in initial candle-power, whieh was rather high. Thi R^ | Y 1 
total watts at start and finish were s than 60. DE NSMORE PEWRITER А 

А 3, 


18, Holborn Viaduct, 
LONDON, E.C. | 


“ROYAL EDISWAN” LAMPS 


The BEST and CHEAPEST in the END. 


Ed А7 
i 


157, West George St., Glasgow, I 
and 62, Market St., Manchester. 
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WESTERN ELECTRIC COMPANY. 
Cables, Telephones, ‘Motors Fans, G 


City Office : YN. QUEEN VICTORIA CORR LONDON E.C. | Works : NORTH WOOLWICH, Б. 
Telephones : 418 Bank and 2389 Ce Telephone: 549 Bast. 


WORKSHOP CONNECTORS. 


Ё TUDOR ACCUMULATORS. 


р 

4 dd | | ^ 

| mr Storage Batteries eh ae 
Уза —— FOR — | | 


E 8 ee Central Stations, Private Plants, MONS 
| Train Lighting. Electric Moon ME. | 
— S. 


| THE TUDOR ACCUMULATOR CO., LIMITED, - 


~ 2 2 К 
DUKINFIELD, Д 119, VICTORIA STREET, LONDON, S W. 
LA Near Manchestor. | rc uad SUBCONICAL, LONDON. Telephone: 24 Victoria, 


WESTERN ELECTRIC. COMPANY 


Manufacture and Lay 


El TRAMWATS ELECTRIC LIGHT & TELEPHONES. 


JUNCTION BOXES and ALL ACCESSORIES. 


City Office: | Works: 


171, QUEEN VICTORIA STREET, Е.С. | NORTH WOOLWICH, E, 
Telephone No. 418 Bank, and 2389 Central. Telegrams: "Relay, London.” | Telephone No. 549 East. 


E THE IE LONDON ELECTRIC WIRE COMPANY, LIMITED 


Offices and Warehouse—PLAYHOUSE YARD GOLDEN LANE yen LO. 
Works Lire. X. 


No. 5106 — Wa 


И 


— — 


_ MANUFAOTURERS ;—uABLES of Light, Medium. and High Insulation 
К. OOVERED WIRES, STRIPS, OABLES, ае. for Dynamo Machines. 
= PRICE-LIST BILE-O0VERED WIRES for Instruments 
Е: LINE WIRES. CABLES, AND CORDS for Telephones, Bells. ae 
FLEXIBLE 00808 AND OABLES. 
PLATINOID, BUREKA, and other RESISTANOE WIRES 
GAUZE BRUSHES and Sundry Appliances: 


рү аш » Google 
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KAYE'S LATEST PATENT SERRATED STEEL 


SEAMLESS OIL CAN 


Sole Makers : 


JOSH. KAYE & SONS LD., 


LOCK WORKS, LEEDS, 
and 93, High Holborn, London, W.C. 


* Wedge, Leeds. i Leeds, 506. 
re Lockencan, London. nn Holborn 1845. 


THE UNITED ELECTRIC CAR COMPANY. 17р, 


Also in Copper or Brass for 
| Electrical - Purposes, 


Contractors to H.M. Navy, War n 
Home Office & Indian State ways — 


PRESTON, LANOS. 


я MANUFACTURERS OF 
Railway Carriages, Tramcars for Electric Traction, Motor ‘Bus 
Bodies, and all kinds of Rolling Stock for Light. Railways. 
Registered Office Әв Works: Strand Fcl, Preston, Lanos 


Р 


= ARC LAMP co. 


| LIMITED, | 
CHINGFORD, - 
ESSEX. 


a 


* 


ALL ACCESSORIES 


HOOPER'S | dee ucl chen 


maintain the highest quality, and their durability has been dp, 
—— ———————ͤR—ẽẽẽẽẽẽẽ 


PURE TAPE AND STRIP, etc. 1 


Telegrams: "Linear, London." Telephone Nos. : 1169 | m $4 East. 


= 


WANTED TO PURCHASE, 
OLD ELECTRIC CABLES 
Of every description and size, 


A. VEREY & CO., DOVER. 


IN STONEWARE & PORCELAIN 
STONEWARE. PT 
Glazed without Lead. * 
BATTERY JARS & ACID SAES. E 
PRICE, POWELL & C0. вв BRISTOL. 


ACCIDENTS OF ALI KINDS, 


Sickness, Employers’ Liability, Burglary & Fidelity Guarantee Risks 


Telegraph and Indiarubber Works, Limited. 


81, LOMBARD ST., E. 0. MILLWALL DOCKS, 
(Established 1860.) LONDON, E. 


ISSUER AGATNSY by THE 


RAILA 927 PAaASSRNGER S” ASSURANCE co. 
Capital (fully subscribed), £7,000,000. Claims paid, £5,000,000. 
SA. CORNEAILL, LONDON, A. VIAN, Secretary. 


..... BABCOCK & WILCOX T 


PATIENT 


 WATER-TUBE BOILERS 


Nearly 6,000,000 H.P. in use, 


2,000,000 h.p. or which are installed in 


. ELECTRIC LIGHT AND TRACTION STATIONS, 


Upwards of 226 Electricity Works Equipped in Great 
Britain and Ireland alone. 

Complete Steam-Piping Installations and all Boiler 

House Accessories. 


Hancock & Witvoy BOILEK FITTED WITH SUPERHBATEL É 
кыба: уи ite ба Head Officas: Oris! House, Farringdon St., LONDON, E. 6. 


(INTEGRAL WITH BOILER). 


Bites Google 


— - — — === — — — — ———— ä]— — 
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The India Rubber, Gutta Percha, 
and Telegraph Works Co., Ltd. 


Silvertown. 


MANUFACTURERS OF 


C a b | e S А Electric Light, Telegraph, Telephone, 


Submarine. 


Dyn Amos. Compound Wound, Shunt or Series, for 


Electric Light and Power. 


Motor S Belt or Direct Drive, for all Classes of 
ө 


Service. 


| n stru m ent S. For Telegraph and Testing Purposes. 


Batteries. All Classes of Leclanche, Daniell’s, 


Grove's, &c. 


Of Every Description, Porcelain, 
Insulators. нр 


PRICE LISTS OF ABOVE WILL BE SENT ON APPLICATION. 


WORKS : 
Silvertown, London, E. 


HEAD OFFICES: 
106, Cannon Street, London, Е.С. 


Telegrams : 
Head Offices —'' Silvergray, London." 


Works—'' Graysilver, London." 


Branches: Belfast, Birmingham, Bradford, Bristol, Cardiff, Dublin, Glasgow, Liverpool, Manchester, 
Newcastle-on-Tyne, Portsmouth, Sheffield. 


ANCHOR 
CABLES 


RUBBER WIRES AND CABLES 


FOR 


LIGHTING, POWER, 
TELEPHONE WORK 


of all descriptions. 


WAR OFFICE 


TRADE MARK. 


LEATHER-SHEATHED TRAIL CABLES 
A SPECIALITY. 


THE ANCHOR CABLE C0., LD. 


HAMILTON HOUSE, 
VICTORIA EMBANKMEN *. 
Telephone—1911 Holborn. 


WORKS-— 


LEIGH, LANCS. 
Telephone—61 Leigh. 


Why should every Householder 
adopt the Electric Light ? 

BECAUSE . 

It Cannot be Adulterated. 


Almost all other artificial illuminants can be 


and often are adulterated. 
impossible to adulterate electricity. Laws 
have been passed again and again in order 


to stop adulteration, because in almost all | 
cases ADULTERATION means A DETRIMENT | 


TO HEALTH. The householder or shop- 
keeper who buys electric energy 


be adulterated, and thus enables the 
ordinary user to obtain a means of easy 
suicide or getting below par. 


You Pay for what you get, and No Extras. 


An ordinary householder wants his rooms 


lighted, and when he pays for the lighting | 
When he 


wants to pay for nothing else. 
uses electricity his bill tells him the cost of 
his light. When he uses some other illumi- 
nant his bill shows only a part of what 
he has to pay. 


The greatest blessing civilisation 
has brought. 


It is absolutely | 


buys | 
electric energy, and nothing else. It cannot | 
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A new departure needs a 
few words of explanation. . 


Фе "oW & # 


The clients of our Publicity Department are 
mostly manufacturers who want to make 
known to the buying public the goods 
they make and have to sell. 


We are going to see that these articles 
come to the notice of purchasers. 


The greatest care will be taken to be sure 
that there are no better goods in the 


market than those we recommend. 


Our clients are the pick of manufacturers, 
their goods are the best that can be 
and the best 


obtained, is always the 


cheapest. 


WILLIAM McGEOCH & CO. L^ 


Manufacturing Electrical Engineers, 
28, West Campbell St., GLASGOW. 


ELECTRIC LIGHT FITTINGS 
and ACCESSORIES 


for House, Ship, Mill, and Mine Installations. 


, 
$ 0 9 о [*] 
Е uw " 
| 
, pe 
Low 
& 


Г 
LJ е 


"WARWICK" 


HIGH-VOLTAGE DISTFIBUTION FUSEBOARD, 
with Double-Pole `* A. B." Main Controlliog Switch, 


“Warwick” Lamps, Cables, Flexibles 
and all Electrical Material. 


LARGE STOCK. IMMEDIATE DELIVERY. 


SEND US YOUR ENQUIRIES. 


Works: Warwick Works, BIRMINGHAM. 
London Address: 11, Charing Cross Rd., W.C. 


Telegrams: ‘‘ McGEocH," Glasgow, Birmingham, London. 
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HEATHMAN'S, PARSONS GREEN, LONDON, 8.0. 


Makes Ladders, Steps, Trestles Scaffolds, &c., for every 
variety of purpose, and Lends on Hire as well as Seils 
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Electricity to the Front. 


There are two ways of trying to get business. 


First, you can sit still and let it come—or see it go by. It generally 
goes by. 


Secondly, you сап go out and seek it. By this method you get to learn what 
people require, and if you can economically supply what they require you probably 
get some of their business. In this age of competition you must always have your 
name before the purchasing publie, otherwise, when something is wanted, you are 
forgotten. It is so easy to forget. 


Points from America for Canvassers. 


The Americans are keen seekers after business. 


They ought to be, being a cross between the best Scotchman, thereby acquiring 
tenacity ; the best lrishman, getting loquacity; the best North Countryman, thus 
getting pertinacity; with, perhaps, a bigger dash of the Yorkshireman, getting 
thereby sagacity. To al! these “acitys” add pugnacity, and you get the typical 
Yankee. 


Point I.— Too many of our people are afraid of the cost of getting business. 
Ап American company say they employ canvassers, they advertise in newspapers, 
they send out circulars, and they write personal letters. The cost of all this during 
the past three years has been 43 per cent. of the returns. This seems to us 
enormous; and, of course, in some cases is enormous, but in others would pay the 
spender handsomely. Every firm has necessarily to consider the goods it sells—the 
cost of doubling or trebling output. Often the cost of, say, a second thousand is 
small, and will bear a large addition without giving away a fair profit. 


Point II. Here we must specialise. Take Window Lighting for Shops. 
The American point is that a s*opkeeper must advertise—-that his window illumination 
ought not to be considered as part of his lighting outlay, but as part of his 
advertising outlay. One American said: "I think one of the best arguments you 
can give a merchant—in fact, it is the argument that I have used a number of 
times and won out with it every time—is to get а merchant who is not favourably 
inclined to lighting up his window to come down to his place of business and sit 
in the back part of the store and watch the number of people that stop to look at 
the goods in the windows." 


It would be better if the merchant could photograph the looks of the people 
who tried but failed to see well the goods displayed. 


There are à good many more points for a canvasser 


He ought to be practical to know all the details of his particular business, so 
as to inform would-be customers, to enlighten dense ignorance. 


His firm ought to back him up. Tere is where failure too often arises. 


The representative abroad is not always kept well informed, and when he has 
to enter into competition with representatives of foreign firms his lack of the latest 
details of his firm's work causes him to get left. 


А | | | ; 
We sympathise with the canvasser—ur the representative, whichever you e~l 


him. He deserves well of us all, for he is the true missionary technically. 


REASON 
MINIATURE ARC LAMPS 
for Shop Lighting. 


Mr. HOADLEY, Chief Electrical Engineer of 
Maidstone Corporation, writing in The Electrical 
Times, of Movember 29h, 1906, says :— 


“ After testing practically every lamp, the author 
adopted an English-made lamp of so simple à character 
that any necessary repairs could be done by the 
ordinary staff of a central station, and which, in an 
highly ornamental case of solid construction, could be 
bought for about £2. This would burn quite steadily 
with a current of 21 ampères, two in series on 230 
volts. These lamps are let on hire to anyone requiring 
them, and trimmed and adjusted by a lad in the employ 
of the Corporation for 6/-.per lamp per annum, the 
price including maintenance, (excepting broken globes 
and carbons). Current is supplied to these lamps either 
through the customer's ordinary meter or through a 
time-clock, in which case one penny per lamp per hour 
is charged. This scheme has worked exceedingly well. 


We 


REDUCED PRICES ON APPLICATION. 


MANUFACTURING GO. in 


LEWES ROAD, 


BRIGHTON. 


SUPPLIED 
THESE LAMPS. 
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For CYLINDERS. TURBINES, CRANK CHAMBERS, 
DYNAMOS, GAS and OIL ENGINES, MOTORS, 
and General Bearings. 


ENGINEERS’ STORES 


For ELECTRIC LIGHT INSTALLATIONS. 


We supply all Station Requirements, such as 


BELTING, PACKINGS, OIL CANS, 


ASBESTOS and GAUGES and 
RUBBER GOODS, GLASSES, 
COTTON WASTE, SPANNERS, 
WIPERS, OILERS, HAMMERS, Etc. 
BOILER” FITTINGS, Send for our Catalogue, 
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W. Н. WILLCOX & CO., LTD., 


23-36, Southwark Street, LONDON, S.E. 
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MUNICIPAL ELECTRICAL ENGINEERS WAR 
ji 


Telegrams—'' QUALITY,” Worcester. 


DY & PADMORE 


WORCESTER, ENGLAND. 


Are mostly young. 
Are really go-ahead and energetic. 
1 


Are worth far more than they get. Ф Makers of Established 1814. 
\ | | 0) 1 Artistic: ARO, INCANDESCENT, 
Are always anxious for the success of their r NI GAS &jother LAMP PILLARS, 


and FEEDER PILLARS 
and POLE BASES, 
all of the highest quality. 


venture. 

Are full of ideas. 

Not always appreciated 

But worthy of confidence and commendation. 

The Borough Engineer of Loughborough | W x. 
combines most of the best attributes without 
the faults of the American pusher. 

He tells possible clients what they can do 
for a penny spent on electric current. 

Here is his menu : 

For the ubiquitous penny you can al 
Loughborough do either of the following : 


4 


Saw 300ft. of timber (deal). 

Clean 5,000 knives. 

Keep your feet warm for five hours. 

Clean 75 pairs of boots. 

Clip five horses. 

Warm your curling tongs every day in the year for 
three minutes, and twice on Sundays. 

Warm your shaving water every morning for a month. 

Obtain 1,250 impressions on a Bremner royal printing 
machine. 

Run a mechanical sieve for two hours. 

Run an electric clock for 10 vears. 

Iron 30 silk hats. 

Light 3,000 cigars. 

Knead eight sacks of flour into dough. 

Fill and cork 250 dozen pint bottles. 

Supply all the air required by an ordinary church 
organ for one service. 

Pump 100 gallons of water or other liquid to a height 
of 25ft. 

Run a plate-polishing machine for 21 hours. 

Run an electric piano for 10 hours. 

Lift 34 tons 75ft. in four minutes. 

Have three Turkish light baths. 

Keep four domestic irons in use for an hour. 

Keep warm in bed for 32 hours. 

Warm all the beds in the house by a warming pan for 
a fortnight. 

Have a fire in your bedroom for an hour, while you 
are dressing or undressing. 

Boil nine kettles, each holding two pints of water. 

Cook 15 chops in 15 minutes. 

Run a small ventilating fan for 21 hours. 

Run a large ventilating fan for six hours. 

Keep your breakfast warm for five hours. 

Run a sewing machine for 21 hours. 

Have your dinner carried upstairs every day for a 
week. 

Be carried 30 times from the bottom of the house to 
the top, 80ft. each journey. 

Keep your coffee-pot warm at the breakfast table 
every day for a week. 

Be carried three miles in an electric brougham. 


PHCENIX ASSURANCE COMPANY LIMITED 


PHCENIX 
FIRE OFFICE, 


19, LOMBARD STREET, 


And 57. CHARING CROSS, 
LONDON. 
ESTABLISHED 1782. 


Lowest Current Rates. Liberal and Prompt Settlement. 
Assured Free of all Liability. 


ELECTRIC LIGHTING RULES (COPYRIGHT), 


LATEST EDITION SUPPLIED. 


LATEST EDITION SUPPLIED 
The Novices Guide to 


Electric Car Driving 


By EDWIN W. ELSLEY. 
NEW AND REVISED EDITION NOW READY. 


Price 6d., or Post Free 7d. 


Of course, with power supply at a penny 
a unit you can do this anywhere. 


Is it not convincing as to economy, not to 


speak of convenience! BIGGS & CO., 139-140, Sslisbury-ce’ 1t, Fleet-street,, bonden, E. O 
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British Insulated and . . 
,. Helsby Cables, Limited, 


ELECTRICAL GABLE MAKERS 


WV Q.ELJIS $5 : 
PRESCOT, HELSBY, AND LIVERPOOL. 


Means More Power for 
Less Money. Therefore 
“P. P. P.“ Motors 
Cheapen Production. 


Bruce Peebles & Оо., Ltd 
EDINBURGH. 


pM. MEM 


DICK, KERR & CO., LTD., 


ABCHURCH YARD, CANNON STREET, 
LONDON, E.C. === 


PRESTON, Lancs. KILMARNOCK, N.B. 


ELECTRIC MOTORS. 


THE MOTORS illustrated 

are of the Protected 
Туре; when necessary they 
are provided with gauze 
covering of moderate mesh 
without any reduction in out- 
put. The Motors may be 
provided with slide rails and 
helt-tightener for a belt 
drive, or with feet cast on to 
the Magnet Frame for bolt- 
ing to a foundation for direct 
coupling or driving through 
a pinion wheel. 

The Motors can be sup- 
plied with a self-contained 
reduction year, the ratio of 
which can be varied to suit 
requirements. 


\ 


OPEN PROTECTED ТҮРЕ. TOTALLY ENCLOSED TYPE. 
— — мм mes 
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HENLEYS CABLES. 


Lighting, Traction, 
Power Transmission, 
Telephony, Telegraphy, &c. 


W. T. HENLEY'S TELEGRAPH WORKS CO. LD., 


BLOMPIELD STREET, LONDON WALL, E.C. Works: NORTH WOOLWICH & GRAVESEND. 


For Lighting of Docks, Harbours, Streets 
Warehouses, Factories, eto. 
30,000 in use 


БЕ — à 
ENCLOSED TYPE. 


BROCKIE-PELL ARC LAMP, LD., 


60, WORSHIP STREET, LONDON, Е.О 


M 
=Z J. H. TUCKER & 00. == 
Trade Mark Зака 


IRON-CASED 


15 TUMBLER 
SWITCHES. 


Gas- Tight. 
The Fuse Case of No. 60 is so ; 

arranged that it cannot be opened No. 41, 5 ampe. 

unless the Switch is OFF. » 42 10 
RED 7 op. 
epee Specify and Use os 
Ne —CUHELAQO .AOCCHSSORINHS. 19-5 

BIRMINGHAM : LONDON : GLASGOW : 


Sampson Road N. 217, Shaftesbury Avenue, W.C. 11, Bothwell Street. 
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reach this Office Ву First Post on Thursday Morning 
Per rates appiy to the Manager, 139-140, Salisbury 
Gourt, Pleet Street, London, B.C. 


CONTRACTS. 


COUNTY O F KONPON, 


The LONDON COUNTY COUNCIL invites TENDERS for— 


(a) The Manufacture, Delivery, and Erection of TWELVE WATER-TUBE 
BOILERS for the Council's Greenwich Electricity Generating Station. 

(b) The Manufacture, Delivery, and Erection of EIGHT TRAVELLING 
HAND CRANES for certain of the Counc!l’s Tramways Sub-Stations. 

(c) Tbe Manufacture, Delivery, and Fitting of LOW-TENSION SWITOH- 
BOARDS for the Council's Northern Tramways Sub-Stations. 

(d) The Manufacture, Delivery, aud Fitting of LOW-TENSION SWITCH- 
BOARDS for the Council's Southern Tramways Suh-Stations. 

(e) The Manufacture, Supply, and Delivery of 900,000 STONEWARE 
CABLE DUCTS. 

(f) The LAYING of STONEWARE DUCTS, Bullding Manholes, Repaving, 

for the Council's Northern Tramways. And 

(g) The LAYING of STONEWARE DUCT3, Buildiog Mauholes, Repaving, 

«ес, for the Couacil's Southern Tramways. 


Full particulars, and also information as to the conditions to be observed by 
Tenderers, will be given in the London County Council Gazette” of 4th March, 
1907. The ‘‘Gaz-tte,” which is published weekly, con ains particulars of 
all the Tenders invited by the Council, and сап be obtained from Messrs. P. 8 
King and Sons, 2 and 4, Great Smith-street, Westminster. S.W , price 1d., post 
free 15d , au issue, or for the whole year a prepaid subscription of 6s. 6d. 

Tenders must te upon the official forms to be obtained from tbe Clerk of the 
Council, County Hall, Spring-gardens, S. W., and no Tender will be received after 
10 a m. on TUFSDAY, 19th March, 1907. 

The Council does not bind itself to accept the lowest or any Tender. 

G. L. GOMME, 
Clerk of the London County Council. 

County Hall, Spring-gardens, S. W., 27th February, 1907. 


(m AND COUNTY OF KINGSTON-UPON-HULL. 


TENDERS FOR TELEPHONE SUPPLIE?. 
ы TENDERS are invited for One Year's SUPPLY of the UNDERMENTIONED— 
E 


1. Insulated Wires. 
2. Insulated Cups and Bolts. 


Copies of tbe Specification, with Forms of Tender, may be obtained on appli- 
cation to tbe undersigned on payment of One Guir ea for each copy of the said 
Specification, which payment will be returned on receipt of a bova fide Tender. 

Cheques to be made payable to T. G. Milner, Esq. 

Sealed Tenders, addressed to me and endorsed Tender for Telephone 
Supplies," must b» left at my office in the Town Hall by lOo'clock in the fore- 
roon of FRIDAY, 15th March, 1907. 

The Counc!l do not bind themselves to accept the ty or any Tender. 


LAVERACK, 
Town Clerk. 
Town Hall, Hull, 26th February, 1907. 
W EST HAM CORPORATION ELECTRICITY 
SUPPLY. 


TENDERS are invited for— 


(a) MECHANICAL STOKERS. 
(b) OPEN-TYPE LOW-LIFT COOLING TOWER. 


Kor particulars apply to the Engineer and Manager, 84, Romford-road, 
Stratford, E. 

Note,—No Tender will be considered unless the same is delivered at the 
Office of the TOWN CLERK, Town Hall, West dam, E., in the envelope 
rire Aud tered post not later than 12 o'clock noon on MONDAY, 


APPOINTMENTS WANTED. 


LECTRICIAN'S ASSISTANT.—Young Man (24) 


with elementary knowledge electrici'y seeks SITUATION as above 
C., 14, Belbaven-street, Bow. 


FJLECTRICIAN, first-class, London experience ; power, 
light, telephones, telegraphy, and be!ls; thorough, trustwor hy ; good 

3 7d. for permanent berth.—ELECTRICIAN, 13, Commercial-road, 
westoft. 


OUNG MAN seeks EMPLOYMENT in an electricit 


station or factory; understands wiring, bells, aud ‘phones. — Box 
No PN 3, Electrical Engineer Office. 


ТЕЕ GENERAL ENGINEERING COLLEGE, 
2, PENYWERN ROAD, EARLS COURT, 
LONDON, 8.W. 


INDIVIDUAL COACHING in ENGINEERING SUBJECTS, especially in 
preparation for the Technical Schools and London University. 


Principal : 


J. H. REEVES, M. A, A. I EK E. 
Tel., 915 Western. 


HOP and HOUSE TO LET. Fine opening for 


electrical engineer; in centre of city (nearly forty th usand inhabitants) ; 
hardly a y competition; low rent; good house. —For further particulars apply 
F. C IBBS, Westgate, Peterborough. 


( VFEICES, in Large or Small Suites. 


>, 47, 56 and 58, VICTORIA STREET, S. W. 
2:24, SHAFTESBURY AVENUE, W.C. (near Oxford street). 
SHUP, 222, Sbaftesburv- avenue. £120 per ann. 
Aprly HOUSEKEEPER, on the Premises, 


BATIERSEA POLYTECHNIC, LONDON, SW., 


The GOVERNING BODY require the services cf an ASSISTANT LECTURER 
in PHYSICS and ELECTRICAL arp tt al full time—teaching experi- 
ence essential. Commencing salary, ^ 

For particulars, send stamped addressed envelope at once to the SECRETARY. 


BURGH O F PAR TI O'R. 


ELECTRICAL ENGINEER. 


WANTED, an experienced ELECTRICAL ENGINEER to take charge of the 
Burgh station, in which a refuse destructor is combined with the electric works. 
Applications, with 18 copies of testimonials, to be lodged with the Sub:criber 
on or before 6th MARCH next. 
JAS, DONALDSON, 


Town Clerk. 


Burgh Chambers, Partick, 19th February, 1907. 


W ANTED, competent steady LINEMAN ; must be 

used to railway block working and telepbones.—App!y hy 3 
stating qualifications, references, and wages required, to Box Н 20, Electrica 
Engineer Office. 


HE NATIONAL ELECTRIC SUPPLY CO., LTD, 

Preston, have à VACANCY fora JUNIOR SHIFT E NGINEER. Previous 

mechanical ‹ r electrical workshop experience essential —Apply by letter only 
to the MANAGER. 


HIEF ASSISTANT WANTED for a light railways 
company near London. Applicants must be over 25 years of age, have bad 
electrical and mechanical training, and be competent to take charge of the 
permspent-way and overhead construction, as well as temporarily the company's 
power house. Commencing salary, £175 per annum.—Apply in writing only,. 
giving full particulars of experience and enclosing coples of references, to 
A. CLEMEN75, 83, Canuon-street, London, Е.С, 


REQUIRED, several LATHE and VICE HANDS.— 


Apply personally, VICTORIA ELECTRICAL WORKS, 7, Broken Wharf, Upper 
Thames-street. 


PLANT WANTED AND FOR SALE. 


ANTED, One 35-kilowatt SHUNT-WOUND MC LTI- 


POLAR DYNAMO and ENGINE for same; guaranteed for 600 lights, 
16 c p., at 110 volts.—Particulars to R, Electrical Engineer Office. 


WO WILLANS COMPOUND III ENGINES, each 
coupled direct to E С.С. Sbunt-Wound Dynamo, output 675 amperes at 

230 volts, r p. m. 240 E. P. S. Accumulators, P 9 type, in lead boxes; original 
capacity 80 amperes for four hours or 200 amperes for one hour.—Apply RESIDENT 
ELECTRICAL ENGINEER, 15, Highfleld-atreet, Liverpool. 


LECTRIC GENERATING PLANT FOR SALE, 


suitable for private installation, consisting of two Crossley's Gas-Engin -s 
of sixteen and twenty-two b.h.p.; two Dynamos (Mather and Platt's and 
Parsons), and two Batteries of fifty-three D.P. cells in glass boxes; all ia gocd 
working order.—Apply JAMES LAMB, Agent, The Hermitage, Chester-le-3treet. 


OR SALE, 50 OLIVER DOUBLE-CARBON ARC 

LAMPS (36 hours), with everythirg complete for refixing ; five circuits, 

including suspension brackets.—Apply, ESTATE OFFICE, Tri ford Park, Man- 
chester. 


— — —ͤ—ßĩ— 3 . — u) 


W ANTED, SCRAP PLATINUM, OLD ELECTRIC 
LAMP TOPS, COPPER WIRE, BRASS, LEAD, ZINC. &c. Highest 


price d. Also SCRAP RUBBER.— Send to LANGHAM Co., 394, Langbam- 
road, Tottenham, N. 1 ep oe Е р 
TINUM UTENSILS, SCRAP, LAMP TOPS.— 
Best prices given by DERBY AND Co., LTD., 44, Clerkenwell-road, London, 

8.0. N.B.—Platinum Sold. 


WE BUY FOR OASH 


OLD ELECTRIC LAMP ENDS 
SCRAP CABLE & WIRE. 


SMITH & CO., 2, Ranelagh Road, East Ham, Landan, B 
£] 00 5 PER CENT. PREFERENCE SHARES 

А OFFERED at PAR in an Electric Lamp Company, Limited, of 
£4,000 capital; clear profit, £2,000. Investor ranks pari passu for division of all 


profits. Assets, £3000; no debentures.BROWNE AND FOLKARD, Francis- 
street, Victoria-street. 


ANUFACTURERS MOVING OR STARTING IN 


BUSINESS are invited to apply to the Secretary of the Kidderminster 

Trades’ Association. 

Many advantages can be offered in order to localise new industries. 

Cheap Premises, sites adjoining railway and canal at very low prices. 

Low actual] payment of rates. 

Pientiful and cheap housing. 

Central position. 

Cheap labour, coal, gas, and electricity. 


Address, WM. JOHNSTONE, Central-chambers, Kidderminster. 


ERMAN and FRENCH TECHNICAL PAPERS, 


OIKCULARS, SPECIFICATIONS &c.. TRANSLATED ioto ENGLISH, 
and vice versa, —C. Crow, 7, Valkyrie-road, Southend. 


J. G. WHITE & Co., Ld., Electrical Engineers & Contractors 
9, Cloak Lane, Queen Street, E.C. 


See advertisement on front cover last and next week 
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еа APPARATUS. should only handie @ 
— live wires when — E бег 
“ » protected with че NOVES aro 
MIBELLA manufactured by a 
First-Class Goods. PURE PARA special process, 
which keeps 
| Small Current Consumption. RUBBER them perfectly 
No. 134.— Water Boller. MODERATE PRICES. GLOVES. sls 
— N You cannot afford They will stand 
Boliers. to take any risks. any climate. 


Flatirons. » M — 
Coffee - Pots. Price | Ask for details from 

ae entere, | e is. ||| DAVID MOSELEY & SONS, 10. 
Milik-Bollers No. 41.— Hot-Plate. ARDWICK, MANCHESTER. 


Ourling-iron Heaters. 
Cigar-Lighters. 
Soidering-irons, &c. 


GILBERT GILKES & G0., LTD. 


KENDA. 


For Alternating or 
Continuous Current. 


Telegrams: BRAULIK, LONDON. 
Telephones : Р О, 7857 Central; NAT., 5075 Bank. 


5 VORTEX TURBINES. GIRARD TURBINES. PELTON WHEELS 
C. BRAULIK, 5 MET eee га Tarbimes of all Classes. 
WRITER FOR PARTICULARA. 


"THE CONTRACT JOURNAL,” 


PUBLISHED EVERY WEDNESDAY, PRICE ба. 
Offices: 139-140, Salisbury Court, Fleet Street, E.C. 


Besides Articles, Notes, &c., discussing questions of interest to all 
Contractors, this Paper gives each week a List of Contracts of all kinds 
open to public Tender, and the Prices at which work has been let. The 
Paper is especially interesting to all Manufacturers; and it appeals to 
Electrical Contractors in that therein they obtain a clue to almost all the 
New Buildings being erected for local bodies or firms in which Electric 
Light or Electric Power is likely to be adopted. 


“ The Contract Journal” circulates largely among Government Departments, Local Authorities 
Municipal Authorities, Architects, Engineers, Contractors, &c. 


The Contract Journal” and “The Electrical Engineer" are under the same 
Editorial management. 


All letters other than Editorial should be addressed to Mr. A. Pit man 
Secretary and Manager, 139-140, Salisbury - court. Е.С. 
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The ELECTRIC CONSTRUCTION C0 


ELECTRICAL ENGINEERS & CONTRACTORS. '"""^ 


HIGH CONTINUOUS- 
EFFICIENCY. CURRENT 
— o- - AND 

LOW POLYPHASE 
TEMPERATURE PLANT 
RISE. OF 
— EVER 
LIBERAL SIZE and 
RATING. DESCRIPTION. 
HEAD OFFICE: WORKS: 
^» Now Bread 6, Bushbury, 
London, E.C. Wolverhampton. 


Frew 


E. C. C. Polyphase Induction Motor. Short-Circuited Rotor Type. 


LONDON & WOLVERHAMPTON. 


ORIGINAL MAKERS d. IVORY & BLACK 
PORCELAIN каери te 
ELECTRICAL work a: « 
RELIABLE INSULATING 


MATERIAL, „аа 
Ceiling Roses, 
Tumbler Switch Bases, 
Switches & Handles, 
Wall Plugs, 
Lampholders, 


Pulleys, 
Fuse Bridges, 
Fuse Handles, 
Leading-in Tubes, 
Oblong Cut-outs, 

Round Cut-outs, 
L.V. and H.V. End Connectors, 

Starting Switches, 

Resistance Cylinders, and all other 

Articles Required. 


Special Patterns Quoted for on Application. 


ARTISTIC FITMENTS & SPECIAL DESIGNS. 
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W. H. ALLEN, SON & CO., LD. 


QUEEN'S ENGINEERING WORKS, BEDFORD. 


AND QUEEN ANNB'S OCOMAMBIEIRS. WVEBESTKUINSTER, S. g. 


Telegraphio Ааа -es 
iie: p гоне ‘PUMP,’ BEDFORD 


CONDENSING EQUIPMENT. 


Steam, Motor, and Supplied to 
Beit Driven Corporation and 
Surface and Jet di 
Munloipal 
Condensing 
Authorities, 
Plants with 
Eleotrio Light 
Cooling 
Companies, 
Towers 
ига Dockyards, 
plete. Shipyards, 
Mills, 
For Reciprocating Mines, 
Engines and dea Collieries 
Steam Turbines. . З | 
+ For all purposes 
numbering 
High Vacuum several hundred 
guaranteed. sets. 


View showing y High-Vacuum Motor-Driven Surface Condensing 


Plante for 1,000-kw. Turbo-Altornators. . 


NALDER BROS. & THOMPSON, LIMITED. 


Managing Director: P. H. NALDER. 


f NCS 
| RECORGING 


Ammeters, Voltmeters, Recorders, M 


3 С AMPS c 
м? ' 


Circuit-Breakers, and Switchboards. 


Illuminated Dial Instruments of the Edgewise or Sector Type. 


PORTABLE STANDARD INSTRUMENTS. | |I 
QUEEN STREET, CHEAPSIDE, LONDON, Е.С. bed 


Telegrams : “ OCCLUDE, LONDON." Telephone Nos. : 124 and 6124 Bank. 


RECORDING 
AGENTS: INSTRUMENTS. 
BALMER AES, i 56 зи Pens езх. 
STUDIO i 85 100 INDE STRIALE, LUGANO and MILAN (for Switzer- 
And an 
HAMMER & CO., Konigstrasse 7, HAMBURG. 
. BRINCK, Amersfoort, HOLLAND. 


MARSH, SON & CO., Limited, 11 Upper Priory, BIRMINGHAM. 
WM. McGEOCH & OO., Limited, 108, Argyle Street, GLASGOW. 
BERRY, SKINNER & Con 65, King Street, MANCHESTER. 
ROBERT BOWRAN & CO., 3, St. Nicholas Buildings, NEWCASTLE-ON-TYNE 
FRAMPTON, PAINE & JACKSON (London, Southern, Eastern, and жеш 
Counties), 29, Old Queen Street, LONDON, 3 


СЕ SL e XC 3X À 
R. & S. BAXTER еа ог МІСА 
31, Murraygate, DUNDEE. Clouded; also Soft Canadian Amber ' Ghipmeuta reodived 


direct from the min 
Contractors to His Majesty's s Government. 


The NEW ARC LAMP HOIST 


А small Hoist with detachable handle, ratchet, and brake, special ed for Arc Lampe,” but 


equally applicable to an ж light weight that requires to be left m ud. hen the handle is taken 
away the Hoist is lock Size, bin. by 6in. by 7in. Weight, 20 


WORKS: 
Commercial Court. 


P rico 18s. Gd. Endlos en Sd. etas. 


„The Hands Hoist, 


in Seven Sízes, for Light Weights. 
See Price List, sent on application to the Sole Makers: 


| ABBOTT & 00. (NEWARK), LIMITED NEWARK-ON-TRENT. 
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WIRING AND INSTALLING 


Residential, Business, 


Many failures have been caused by bad workmanship. 


and Factory Premises. 


Have your work carried out by responsible firms, whose aim is 


REPUTATION as well as profit. Here are the addresses of a few such firms. 
Any of these firms will furnish estimates, will show samples of lamps, fittings, fans, heating arrangements, etc. 


ABERDEEN.—Aberdeen Electrical Engineering Co., 17, 
Belmont-strect. 
Ayk.—Reid and Co., 108, High-street. 
BELFAST.—Stanley Johnston, 7-9, Queen-street. 
Lowden, J., and Co., Ann-street. 
Patterson and Co., 57-59, High-street. 
Aston Bros., Limited, 38, Donegal-street. 
Scott, Hugh J., and Co., Ravenhill-avenue. 
BIRKENHEAD.—Heaney and Co., 327, Borough-road. 
BIRMINGHAM.—Ellis and Ward, 75, Edmund’s-street. 
BLACKBURN.—Thompson, W., Victoria-street. 
BLACKPOOL.—Fylde Electrical Engineering and Plating 
Co., 508, Abingdon-street. 
BorroN.—Hart, James O., and Co., Limited, Bank-street. 
Townson, Chadwick, and Co., 118, Bark-street. 
BOOTLE.— Scott, J. 
Braprorp.—Pullan, C., 52, King's arcade. 
Smith and Croft, Providence-street, Westgate. 
Bush, E., апа Co., 26, Sunbridge-road. 
Seaman, J. E., 1, Tanfield-buildings, Hustlergate 
BiipLiNGTON.— Bailey and Sons, Quay-road. 


BRIGHTON.—Page and Miles, 60, Western-road. 
J. Smith and Son, 33 and 34, North-road. 
Adams Bros., 11 and 12, Trafalgar-street. 
BnisroL.—Parfitt Webber, Denmark street. 


Edwards and Armstrong, 4, Colston street. 
Brecknell, Munro, and Rogers, Limited, Thrissel-st. 
BuRNLEY— Thornton and Co., 6, Howe-street. 
Simpson Bros., Hapton, near Burnley. 
Coates, J. F., 18, Hebrew-road. 
BU RSLEM.—Evans, E. M, and Son, Swan-square. 
Bury Sr. EpMuNDs.—Pudney, C. C., Guildhall-street. 
CarpirF.—Clay Bros. and Co., Western Mail-chambers. 
CHELTENHAM.—Steel, H. E., Limited, High-street. 
CHESTER.— Brook, Hirst, and Co., Northgate Electrical 
Works. 
CLAPHAM.—Stegmann and Co., St. John’s-hill. 
CoLCHESTER.—Kuner, J. A., 103, Greenstead-road. 
Joslins Limited. 107, High-street. 
CoLwyN Bay.—Bevan, G, and Co., Conway-road. 
Cork.—Porte, F. C., and Co., 27, Marlborough-street. 
Fielding, C. F., and Co., 57, Grand-parade. 
CovENTRY.—Burbury and Co., 2, Earl-street. 
Mason, G. R., 3, Hale-street. 
CRICKLEWOOD.—Harrison and Co., 35, Cricklewood-broad- 
way, N.W. 
DALKEITH.—Falconer, W., and Son, Buccleuch-street. 
DARLINGTON.—Cox-Walkers, Limited, Feethams. 
DEvonport.—Devonport Borough Electrical Department. 
DEWSBURY.— Hirst and Son, Limited, Victoria-road. 
DONCASTER.— Northern Electrical Co., 5, Printing Ottice-st. 
DUBLIN —Dockrell, Thos., Sons, and Co, South Great 
George s-strect. 
Davy, Arthur E., Riversdale, Donnybrook. 
Cummins and Sons, 12, Lower Abbey-street. 
DupLEY.—Whittaker Bros., Limited, 204, Wolverhampton-st. 
Thecdam Limited, High.street. 
DUMFERMLINE.—Fife Electric Power Company, 23, Guild- 
hall-street. 
DunguAM.—Laidler and Sons, 83, New Elvet. 
IASTBOURNE.—Dunn, C. T., 11, Tideswell-road. 
Pearson, R. H. and J, Limited, 102, 
Terminus-road. 
Prevette, E. A., Station-street. 
EAST Han- Stokes, J., and Sons, High-street. 
EDINBURGH.—Anderson and Munro, 63, Queen-strect. 
Scottish Central Electric Power Company, 
North Bridge-street. 
Foggo, J., and Sons, 
Canongate. 
Millar and Stewart, 7, Hanover-street. 
Cole and Co,  Victoria-chambers, 
Frederick-street. 


7, South Back 


42, 


| 5рѕом. — огѕеб and Co., High-street. 
|! EritH.—Jarvis, J. J., and Sons, Pier-road. 
Forest GATE, E.—Woodward, W. R., Boleyn-road. 
FRINTON-ON-SEA. — Drake, L. W., Croydon House, 
Connaught-avenue. 
GLOUCESTER.— Веауеп and Sons, Westgate-street. 
GLASGOW. Lindsay, A., 8, Bothwell-street. 

Johnston, Park, and Co., 15, Oswald-street. 

Hutcheson, Andrew, 97, Waterloo-street. 
GovAN.—Somerville, Jas., 27, Harmony-row. 
GniMSBY.— Beckett and Co., Chantry-lane. 
HALIFAX.—Sykes, E., 7, King Cross-street. 
HAMILTON.— Wilkie, A., 55, Cadzow-street. 
HANLEY.—Meadows, Teeton, and Minshall, 

7 and 9, Albion-street. 
HARROGATE.—Newby, G., James-street. 

HECK MONDWIKE.—Dutton, F. 
HiGHGATE.—Gorton, H., and Co., 19, Grand-parade. 
HORSHAM.— Horsham Engineering Works, Sussex. 
Hove. — Turner, F., 618, Western-road. 
HUDDERSFIELD.— Taylor and Co., Macaulay-street. 
Hurr.—Maxted, Knott, and Coles, Burnett-avenue. 
Parsons, E. M., 67, King Edward-street, Hull. 
Shaw, A., 94, Prospect-street. 
Ipswicu.—Ayton, F., Ipswich Corporation. 
LANCASTER.— Taylor, A., 104, Market-street. 
LritH.—Neill and Co., 166, Great Junction-street. 
LiNCOLN.—Gregory, W., and Son, 28, Steep-hill. 
LIVERPOOL. — Collins and Price, 57, Moorfields. 
LONDON. Reynolds, W. R., and Co., 17, Queen Victoria- 
street, E.C. 
MAIDENHEAD.—Arundell, W. H., 30, Market-street. 
MippLESBROUGH.— Baker Bros., Corporation-road. 
MILLWALL.—Stephens, Smith, and Co., Limited, Cuba-st. 
New BniGHnTON.—Chesters, А. E. and T. H., 914, Victoria- 
street. 
NEWCASTLE-ON-TYNE.—Rowland, Barnett, and Co., Limited. 
NEWPORT.—Arnold and Son, Market-street. 
NorriNGHAM.—Blackburn, Starling, and Co., Limited, 
Waterway-street. 
NUNEATON.—Parsons, Sherwin, and Co., Limited. 
PERTH.—Frew and Co., Limited, 6 and 7, Mill-street 
PLymoutTH.—Lord and Shand, 24, Lockyer-street. 

Heath, W. G., and Co., 10, Frankfort-street 
PortseEA.—Grossmith and Co., Marmion-road. 
RAMSGATE.—Hopper and Eves, Chapel-place. 

Dunn, Edmund, 90, Queen-street. 
READING.—Hart and Sons, 13, Gun-street. 
REDHILL.—Cook, W. G. R., 29, Clarendon-road. 

Tamplin and Makovski, Limited, Brighton-road 
ReIGATE.—Goundry, J. E. J., 31, High-street. 
ROTHERHAM. — Smith Bros., 14, High-street. 
Ruaspy.—Burdett, H. J., Electra House, Regent-street. 
SHEPHERD's Busu.—Woodger, Glenister F., 307, Gold- 

hawk-road. 
SHREWSBURY.—Lee, Sons, and Co., Pengwerne Works. 
Smallwood, G. H., and Co., 10, Milk-street. 


Limited, 


SouTH KENSINGTON. — Rawlings Bros., Limited, 82, 
Gloucester-road 
SOUTHPORT.—Smith, F. W., and Co., Limited, 33, Chapel 


street. 

Ault and Sons, 71-73, Talbot-street. 
STOCKPORT.—Shaw, Wm. A., and Co., 10-16, Warren-street! 
STOKE NEWINGTON.—Golding, J. H., Garnham-street. 
SWANSEA.—Brown, J. S., Oxford-street. 
SwINDON.—Hutton Bros., 8, Commercial-road. 
WALSALL.—Cross and Cross, Union-street. 
WALTHAMSTOW.—Barton, A. G., Daventry Works, Hoe-st. 
WESTCLIFFE-ON-SEA.—Doe, A. E., and Co., 314, Seaforth- 

road, 
West HARTLEPOOL —Kirtley and Dunford, 9, Albert st 
WINCHESTER — Dicks and Sons, 149, High-street . 
YorkK.—Scoby, W. A., 25, St. Paul's-square. 
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B.V. Loop-in Ceiling Rose. 


Before placing your orders 
please ask for Latest 
Catalogue and Lowest 
Quotation. 


Dy JAECER BROTHERS 


Manufacturers of all 


2 Elecirical Accessories, ` 


47, Victoria Street, 


LONDON, S.. 


Batten Helder with Oval 
Backplate. 


Westminster, 


E 8. Mir tat ure 
Holder. 


" WirTTON " ARC LAMP CARBONS. 


In connection with the revised price-list of 
“ Witton ” arc lamp carbons just being issued, we 
are again reminded of the fact that the General 
Electric Company, Limited, are the only manu- 
facturers of such carbons in this country. The list 
in question gives test results showing that ‘‘ Witton ” 
carbons have nothing to fear from comparison, 
grade for grade, with carbons of foreign manufac- 
ture. We note with satisfaction, too, that the 
“ Witton ” Carbon Factory is working up to its full 
capacity, than which no more eloquent testimony 
could be written here of the excellence of its pro- 
ducts. The factory was described in our columns 
some six years ago, when it was first opened, and 
again in our issue for March 16, 1906, pp. 370 
to 373 inclusive. The method of manufacture 
employed at this factory, as may be gathered from 
the descriptions referred to, is very interesting, but 


— 
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Hydraulic Pump and Carbon Press squirting Arc Lamp Carbous 


hardly so cleanly throughout as the accompanying 
illustration might suggest. Our picture skips 
the careful preparation of the raw ingredients, 
and takes us to the press room, where 
dense blocks of the prepared materials in a 
plastic condition are inserted into hydraulic 
cylinders from which the carbons are squirted 
through steel dies of the correct diameters. In 
making cored carbons the die has a needle fixed in 
its centre, so that the carbon as it issues has a hole 
throughout its length. As they are squirted, the 
rods are cut up into lengths of about 3ft. These 
rods while they are still hot from the press are quite 
flexible, but become comparatively stiff after stand- 
ing for & time before baking. The previous and 
subsequent processes are equally interesting, all 
being conducted on a large scale. It is safe to say, 
however, that the ordinary user of Witton” 
carbons thinks little and cares less about the manu- 
facturing processes: his first considerations are 
quality and price—he is satisfied on these points, 


and his order follows. This is as it should be. 
The enterprise of the General Electric Company, 
Limited, in establishing the carbon industry in this 
country deserves all the support it gets. 


- 
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ELECTROLIERS. 


sometimes the selection of electric fittings is left 
to the architect. When this is the case the result 
18 generally satisfactory, since the expert first of all 
seeks to obtain harmony. He does not consider an 
electrolier on its isolated merits, but in regard to its 
suitability for given surroundings. А fitting, how- 
ever charming in itself, may be quite unsuited to 
certain surroundings. It is here where the value of 
competent advice comes in, and this is always avail- 


T © 
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„ Kdiswan " Electruliers. 


able, apart from architects. Such firms as the 
Edison and Swan United Electric Light Company, 
Limited, who have produced designs to meet every 
conceivable requirement, will give it, for example. 
Wiring contractors especially should appreciate the 
fact, since they are not all artists, and may find 
an exchange of ideas most helpful when called 
upon to undertake the selection of fittings, as 
frequently happens. The modern electrolier is 
generally associated with graceful lines and charm- 
ing furnishing effect. Gas a few years back did not 
enable such elegant treatment of the medium for its 
employment as a lighting agent, but recent improve- 
ments have placed it almost on an equality with its 
more up-to-date and cleanly rival in this respect, 
thereby giving a healthy stimulus to the art of 
designing electroliers. A glance through the 
„Ediswan catalogue of artistic electric light 
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Elementary Treatise on the Induction Motor. 


Ву F. J. A. MATTHEWS, A. M. I. E. E., 


Author of “ELECTRICAL MOTOR INSTALLATIONS.” 
PRICE 2s. ва. 


CONTENTS.—Cuarrer L— The Theory of Alternating Currents. CHAPTER IJ.—The Alternating-Current 
Generator and the Static Transformer. CHAPTER IIL—The Rotating Magnetic Field and the Induction. 
CHAPTER IV.—The Rotor and the Electromagnetic Couple. CHAPTER V.—Graphic Analysis of the Induc- 
tion Motor. 


BIGGS & SONS, 139-140, Salísbury Court, Fleet Street, London, E.C. 


Graduated Exercises in Elementary 
Practical Physics. 


By CLEMENT J. LEA PHE, 


Principal of and Lecturer on Physics and Electrical Engineering at the Taunton Municipal 
Technical Institute. 


PRICE 2s. Gd. 
BIGGS & SONS, 139-140, Salisbury Court. Fleet Street. LONDON. EC. 
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fittings is a revelation of what has been accom- | catalogue includes a full specification of these 
plished by this firm alone. Indeed, it appears to machines. 

leave but little room, if any, for further improve- 

ments. Our illustrations show respectively a hand- CuT-OuT 

some six-light electrolier with tulips in polished : 
brass and fancy brown bronze, and a polished brass 
three-light fitting with flame globes. 


The new form of house-service fuse box illustrated 
herewith is being put on the market by Simplex 


J. AND P. DYNAMOS. 


Johnson and Phillips's dyuamos have for many E етме 3 
“n ` . Sal 3 n E" 
vears held a high reputation for excellence of design. ae STEM | 


J, and P. Dynamo, 


The materials employed in their construction are of 
the best quality, and the workmanship is first class, 
while the greatest attention is given to the impor- 
tant electrical and mechanical details upon which | 
the performance and life of the machines depend. 
Moreover, the latest improvements are embraced 1n | 
the design, the result being that the repair bill is Conduits, Limited. It is of unique design, obviates 
practically negligible, w hile but a minimum of | the necessity for bonding, and also effects a great 
attention is required in working. The firm’s | saving, both with regard to labour and cost, since 


New form of“ Simplex“ House Service Fuse Box. 


OF ALL DESCRIPTIONS. 


Prices on application to 


BIGGS & SONS. 65, Shoe Lane. LONDON. E.C 


there is no need to divide the main run of conduit 
by means of a tee piece and two sharp bends. 
lower part of the box consists of one complete cast- 
ing, divided into two compartments. In each of 
these compartments clip terminals for Mordey fuses, 
and lugs fcr connecting up the cables, are mounted 
on а porcelain base. It will be noticed that ample 
room is allowed for making connections. A cover, 
which has a glass window, is provided for each 
division, and an interlocking arrangement may be 
attached to prevent both covers being opened at one 
time, thus avoiding all possible risks of short- 
circuits. 


ACCUMULATOR-CHARGING APPARATUS. 


The accompanying illustration (Fig. 1) shows a 
form of motor-generator which provides a cheap and 


Fic. 1. 


reliable means of charging accumulators from alter- 
nating-current supply mains. Compact design is 
the leading feature of this combination, which 
figures among the accumulator-charging apparatus 


to be had from the General Electric Company, 


The | Limited. The charging board (Fig. 2) is of a type 


designed by the same firm for use with small gene- 
rators and motor-generators. Its polished slate 
base is fitted with four adjustable resistances, each 
on & separate circuit with corresponding switch and 
terminals, each resistance carrying a different 
quantity of current. Tbe ammeter is so connected 
that the exact reading can be taken of each circuit 
in turn. 


EDISWAN INSTRUMENTS. 


We have to hand a copy of the latest leaflet 
issued by the Edison and Swan United Electric 
Light Company, Limited, of 86-37, Queen-street, 
E.C., dealing with their new and improved forms of 
instruments. "This four-page leaflet, No. 2,083, is 
well illustrated, and deals with the firm's well-known 
moving-coil instruments, which are justly popular 
with engineers and contractors alike. A point 
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E.A.G. v. KOLBEN & Co. 


PRAGUE, AUSTRIA 


London Office: 20, 


BUDGE ROW, 


CANNON STREET, E.C. 


Generating Plant. 
Mining Machinery. 
Electric Cranes. 


Turbo-Generators. 
Francis Turbines. 
Pelton Wheels. 


ayliss “GRIP” Conduit Fittings 


The Best Continuity System on the Market. 


Great Saving in Labour Costs. 


Sole Manufacturers- 


Metallic Seamless Tube Co., Ld., Wiggin St., Birmingham 


worthy of special notice is that all the types listed 
are guaranteed for absolute accuracy to within 1 per 
cent., and, if necessary for special purposes, they 


will be calibrated and guaranteed to within one-fifth | 


of 1 per cent. The instruments are all of the 
dead-beat type. Our illustration represents the 
new line of moving-iron instruments recently 


brought out by the firm, which are claimed to be 


the highest-class instruments obtainable at the price. | 


“ Ediswan ” Sector Pattern Ammeter, Moving Iron Type. 


They are specially suited for motor work, and at a 
small extra cost can be calibrated to read direct in 
horse-power, and can be arranged for either front 
or back connections. They are finished in cast-iron 
case of specially fine grain metal, and are relieved 
with nickel facings. A further important point, 
especially telling in sawmills and places of a simular 
nature, is that they are absolut: у dustproof. We 
understand that these instruments can be obtained 
from 20s. upwards, and certainly think there should 
be а big demand for them, especially now that 
engineers are seeking to extend their power load as 
largely as possible. 


INSULATING FIBRE. 


There is hardly any branch of engineering in 
which fibre may not be used with great advantage 1n 
the place of leather, indiarubber, etc 


density, strength, 


wing to its 
and uninjured 


, as ( 
and being insoluble, 


by hot or cold water, 0115, or any of the ordinary 
solvents, it answers bett: The creat tensile 
strength of both hard and flexi ble Wiss will sustain, 
too, enormous weights. Among other purposes the 
material is used largely for insulation in D amos, 
switchboards, switches, v 


bases of telegraph and electrical instruments, etc. 
The manufacture of fibre sheets, rods, and tubes 
has become quite an important industry.  Messrs. 
Arthur Cort and Co. make them in large quantities, 


| and, we understand, will be pleased to supply, free 


| current arc light circuits. 


of cost, samples for experiments, so that it may be 
determined by practical tests whether the fibre 
meets requirements. 


Arc LIGHT AMMETER. 


The Weston arc light ammeter, of which we give 
illustration, is intended for use on constant- 
It is so designed as to 


an 


give a great reflection with very slight variation of 
| current, and is calibrated so as to have the point of 


| amperes. 


normal current near the centre of the scale. On 
the lower part of the case is а small projection 
containing a polarity indicator, the purpose of 
which is to show tbe direction of the current, and 
| thus prevent the lamps from being supplied in the 


Weston Are 


Light Station Ammeter. 


wrong direction. When the current is flowing in 
the proper direction, the indicator shows white, but 
if through any cause the current should be reversed, 
the indicator shows red. In order to produce the 
large scale divisions, 1t has been found necessary to 
omit the lower end of the scale in the ranges of 
this instrument regularly supplied—namely, 3:8 to 
98 amperes, 6'6 to 12:6 amperes, and 7:5 to 175 
Other ranges can, however, be supplied 
by the Weston E lectrical Instrument Company to 


vall-pl ugs, magnet he: ids, | special order. 
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CLASSIFIED DIRECTOR 


Accumulaters. | 
Hart Accumulator Company, Marshgate-lane, | в у and Wilcox, 30, Farringdon-st., Е.С. шн yy: d Oompany, 71, Queen Vietoria- 


Victoria. | Simplex Conduits, Limited, Garrison-lape, Bir- 
m 


Btratford, 
Johnson and Phillips, Old Oharlton, Kent. 
Tudor Accumulator Oo., Limited, 16, Victoria 
etreet, B. W. 


Accumulator Acid Manufacturers. 
Berk, F. W., and Oo., Limited, 1, Fenchurch- 
avenue, London, E.O. _ 
Spencer, Obapman, and Mossel, 56, Mark-lane, 
London, E.O. 


Aro Lamp Heists. 
Abbott and Oo., Newark-on-Trent. 


Gilbert Aro Lamp Oompany. Ohingford, Essex. | Bridge 
London Electrio Firm, George-street, Oroydon. | India 


Are Lamps. 
Braulik, G., 217 ард 218, Upper Thames at., Е О 
British Thomson-Houston Com rA Ragby, 
‚ Worship- 


Brockie-Pell Arc Lamp, Limi 
street, London, Е.О. 

Bruce Peebles and Oo., East Pilton, Edinburgh 

General Electric Oo., 71, Queen Victoria-street. 

India Rubber, eto., Oo., 106, Oannon-st., E.O. 

Johnson and Phillips, Old Charlton, Kent. 

Newton Electrical Works, Taunton. 

Union Electric Oo., Park-street, Southwark, 
Lor den, S, E. 


Batteries (Primary) and Accessories. 
General Electric Oo., 71, Queen Victoria-etreet. 
India Rubber, eto., Oo., 106, Cannon-st., E. O. 
Johnson and Phillips Old Oharlton. 

Rooper, W, O. H., Victoria Works, Stafford. 


Belting. 
Cort, A., and Oo., Bullece Works, 3034, 
Camber well-rosd, London, 8. К. 
Hendry, J., 252, Main-st., Bridgeton, Glasgow. 
Webb and Bon, Oombs Tannery, Stowmarket, 
Willcox and Oo., 36, Southwark-strees, d. E. 


Bitumen Refiners. 
eye W, H., Hall Bod Works, West Bromwich 


00000000 
Boilermakers, 


Davey, Parman, and Oo., Oolchester. 

Hindley, E. 8., and Sons, 11, Queen 
street, Loudon, К.О. 

Ransomes, Sims, and Jefferies, pewiob, 


Boller Meuntings. 
Bailey, W. H., and Oo., Salford, Manchester. 


Cable and Wire-Cevering Machinery. 
D., and Oo., Oastleton, Manchester, 


Johnson and Phillipe, Old Charlton, Kent. 


Cable and Wire Makers. 
Anchor Oable Company, Leigh, Lanos. 
British Insulated and Helaby Cables, Limited, 


Prescot. 
Oallender’s Company: Hamilton House, Victoria- 
em ent, E.O. 
General Electric Oo., 71, Queen Victoria-st., E.O 
Henley's, W. T., Telegraph Works Оошрапу, 


Blomfield-street, London-wall, E. O. 
Hooper’s Tel 


Y OF ELECTRICAL TRADES. 


Rubber, eto., Co., 106, Oannon-st., E.O. 


ph and Indiarubber Works, | 


— —— — 


Casings and Cleats. 


ngham, 
Wilesmith, J., and Oo., Bridge Sawmills, 
Worcester. 


Dynamo Oil 
Willoox and Oo., Southwark - street, 8. I. 


Dynamos, Transformers, Meters, te. 
Allen, W. H., Son, and Oo., Queen's Engineer 
Works, Bedford. 
British Thomson - Houston Company, Rugby. 
an . Oo. 


. O. 
Bruce Peebles and Oo., E«st Pilton, Edinburgh. 
Dick, Kerr and Oo., Abchurch-yard, E.O. 
Electric Oons'ruction Оо., Dashwood House, 9, 
New Broad-street, Lor don. E. O. 
Ferranti Limited, Hollin wood, Lancs, 
General Electric Oo., 71, Queen Victoria-str cet 
India Rubber, eto., mes ey Silvertown 
Johnson and Phillipe, Old Oharlton, Kent. 
Kolben and Oo., 20, Budge-row, Osnnon.st., E. O 
Newton's Limited, Taunton. 


31, Lombard street, E.O., and Millwall Docks Union Electric Oo., Park-etreet, Southwaik. 


India Rubber, etc., Oo., 106, Oannon-st., E.O. 

Johnson and Phillipe, Old Oharlton, Kent. 

London Electric Wire Oo., play engl Ti E.O. 

8t. Helens Cable and Rubber Oo., W n. 

Western Electric Company, Bridge-cham 
171, Queen Victoria-street, E. O. 


Carbons (Are Light). 


General Electric Oompan 
Queen Victorta-street, 
India Rubber, eto., Oo., Silvertown, Essex. 
Johnson and Phillipe, Old Charlton. Kent. 
Planiawerke Aktiengesellechsft ſür Kohlen- 
fabrikation,' Dorotheenstrasse 46, Berlin. 


‚О. 


Londen, S. E. 


Ebonite and Vulcanite, 
Traun, Dr. Heinr., and Sons, 8, Redcross-str 
London, E.O. 


Ulectric Cooking Apparatus. 


71, and 88, General Electric Oo., 71 Queen Victoria-strure 


Elevating, Conveying Plant. Cranes, ete 


General Electric Оо, 71, Queen Visturia-n,, B.O 
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Classified Directory of Electrical Trades (continued), 


Electrical Fittings. 
Sarton and Sons, Beehive Works, Green-lane, 
Walsall, 


Dorman and Smith, Ordeal Station Electrical 
Works, Salford. 

Edison and Swan United Electric Light Oo., 
56 and 37, Queen-street, Cheapside, E. O. 

Flexible Metallic Tubi -g Go., Ponders End, and 
112, Queen Victoria-street, London, E. O. 

General Electric Oo., 71, Queen Victoria-street. 

Lundberg, A. P., and Sons, Pioneer Electrica) 
Works. 477 to 487, Liverpool-road, N. 

McGeoch, Wm., and Oo., 28, West Osmphell- 
street, Glasgow. 


Metallio Seamless Tube Company, Wiggin- 
street, Birmingham. 

New Brotherton Tube Oo., Oommercial-road, 
Wolverhampton. 


Russell, J., and Sons, Crown Tube Works, 
Wednes i 
ы же Oonduits, Limited, Garrison - lane, 


Tucker, J. H., and Oo., Sampson - road North 
Birmingham 


Electric Light Centracters. 


British Thomson-Houston Oompany, Rugby. 
Brockie-Pell Arc Lamp, Limited, 60, Worship 
street, London, E. C. 


Dick, Kerr and Co., Abchuroh - yard, E. O. 

Edison and Swan United Electric Light Oo., 
56 and 37, Queen-street, Oheapside, E.O. 

Electric Construction Oo., Dashwood House, 9, 
New Broad-street, London. E.O. 

Ferranti Limited, Hollinwood, Lancs. 
Hooper’s Telegraph and Indiarubber Works, 31, 
Lomberd-street, E.O., and Millwall Docks. 
India Rubber, eto., Oo., 106, Oannon-st., I. O. 
Johnson and Phillips, Old Charlton, Kent. 
White, Т, G. and Oo., 9, Oloak- lane, E. O. 


Klectrie Locomotives. 


British Thomson - Houston Oompany, Rugby. 

British Westinghouse Electric an ] 
Westinghouse Buil Norfolk-st., W.O. 

Dick, Kerr and Oo., Abchurch-yard, E.O. 

Electric Oonetruction Oo., Dashwood House, 9, 
New Broad.stree*, London, E.C. 


Engine Accesseries, Tanks, eto. 
Baboock and Wilcox, 50, Farringdon-st., E O. 
Bayliss, Jones, and Bayliss, Wolverhampton. 
Baby, F., aud Oo., 352 to 364, Enston-road, 

London, 
Dore, J., and Co., High-street, Bromley-by-Bow 
Willcox and Oo., 36, Southwark-street, S. E, 


Engineers’ Stores. 
Willcox and Oo., 36, Southwark-street, S. T. 


Engines. 


Allen, W. H., Son, and Oo., Queen’s Engineer- 
ing Works, Bedford. 

Orossley Bros., Limited, Openshaw. 

Davey, Paxman, and Oo., Oolchester, 

Dick, Kerr and Oo., Abchurch-yard, E. C. 

Hindley, E, 8., and Sons, Bourton, Dorset, 
and 11, Queen Victoria-street, E. O. 

Ransomes, Sims, and Jefferies, Ipswich. 

Willans and Robinson Rugby. 


Gearing. 


E'ectris Oonstrnotion Oo., Dashwood House, 9, 
itaw Brosd-st., Loudon, and Wolverhampton 
Slewellyn Machine Company, Bristol. 


Glans Shades er Electric Light. 


Welsh J. W. Boho and Vests Glass Works, 
Birmingham 


incandescent Lamps. Measuring Instruments (Шибе). 

British Thomson-Houston Company, Bagby. British Thomion-Houston Company, Ragby. 
Brockie-Pell Aro Lamp, Limited, € 60, Worship. | Everett, Edgonmbe and Oo., 87. Victoria-street 
street, E. O. Evershed and Vignoles, Acton-lane, Obiswick 


ndon, S. W 
ys, W. I., h Works Company 

Blomfield-street, London- wall, E. O. 

Zurich Inoandesenoe Lamp Üompany, 41 


Victoria-street, Westminster. Johnson and Phillips, Old Chariton, Kent. 
Nalder Bros, and Thom 54, Queen-st., B.C. 
Indiarubber Оооба, PANNI pa nn Whitworth 
India Rubber, „ 106, Cannon-st., оопа, ester, 
Moseley, D. т: Oba pl p eri Weston Electrical Instrument Company, Audrey 
Ardwick Manchester. House, Ely-plsce, Holborn, London, E. O. 


Willoox and Oo., 36, Southwark-street, B. E. —€ 


ОП and 
Kaye, J., and Sons, А 
Insulaters and Insulating Materials. 
British Electric Equipment бора, Danes 
Inn House, 265, Strand, London, W.O. 
General Electric Oo., 71, Queen Victoria-at., E. O. 
Griffiths Bros., Ma:k's-road, Bermondsey 8. E. 
Hooper's Telegraph and Indiarubber Works, 31, 


Platinum Utensils. 
Derby and Oo., 44, Olerkenwell-road, B.O. 
Smith and Oo. 3, Ranelagh- road, East Ham 


Prejecters. 
Johnson and Phillips, Old Charlton, Kent. 


Lombard.street, E.O., and Millwall Docks. 
nan and P Old Oharlton, Kent. Rheostata. 
Mashtyre, J., and Qo. Waalingren Cline Ferrantt Limited, Hollinwood, Lanos. 


Works, Burslem. 
Ен, Koen and Oo., Bristol. Automatic Standard Screw Oompany, Halifax, 
Ships’ Electric Fittings. 
Dorran and Smith, O. dss Eleotrical Works, 
Salf: rd, 
McGeoch, Wm., and Oo., 28, West Oampbell- 
street, Glesgow. 


Jointing —(Manganesite), 
Johu Hudson and Oo.'s Succe-sors, 4, Victoria 
Warehouses, Mansell-street, E. 


Ladders and Steps. 


Silk and Lace Shades. 
Heathman, J, H., and Oo., Parson’s Green, 8. W Taylor and Oo., 40, Hatton Garden, R.O. 


Slate. 
d P Bra Works 
9 E owell, B таска 


tohes, 
British Thomson-Houston Company, Rugby. 
Bruce Peebles and Oo., East Pilton, Edinburgh 
Dick, Kerr and Oo., Abohurch - yard, E. O. 
Dorman and Smith, Ordsal Station 
Works, Balford. 
Edison and Swan United Electric Light Oo 
56 and 37. Queen-street, Cheapside, E.O. 
Electric Oonstruction Oo., Dashwood, House, 9, 
New Broad-street, London, E. O. 
Ferranti Limited, Hollin wood, Lanes. 
General Electric Oo., 71, Queen Victoria-street. 
Johnson and Phillips, Old Obarlton, Kent 
Lundberg, A. P., апа Sons, Pioneer Electrical 
Work», 477 to 487, Liverpool-road, N. 
McGsoch, Wm., and Oo., 28, West Oampbell- 
ttreet, Glaegow. 


Lamp Oelumns fer Arc 
General Electric Oo., 71 Queen Victoria-st., I. O. 
Johnson and Phillips, Old Charlton, Kent. 


Lamphelder Makers. 
Dorman and Smith, Ordeal Station Electrica 
Works, Salford. 
General Electric Oo., 71, Queen Victoria-street. 


Lead-Cevered Cables. 
рр Insulated and Helsby Oables, Limited, 
cot. 
Oallender bens e (arta House, Victoria 


Henley's, W. T., Tele h Works Com 
Aae de ас, фондон жа, E.O. клн 
Johnson and Phillips, Old Oharlton, Kent. 


hoes Gal E ы Co., Anchor Works, Play- Nalder Bros. and 88 34, Qusen- l., E.O. 
8, 


St. Helens Cable and Rubber Oo., Warrington. Newton Electrical Wor Santon, 
Telegraph Mfg. Oompany, Helaby, Warrington. Reyrolle, A., and Oo., Hebburn-on-Tyne, 
Western Electric Oo., Bridge Ohambers, 171, Telephones. 
Queen Victoria-street, E.O, | General Electric Oo., 71, Queen Victoria-strees 
| Western Electric Oo., Bridge Ohambers, 171 


Mechanical Stokers and Conveyers. | Queen Victoria-street, E. C. 


Babcock and Wilcox, 50, Farringdon-st,, E.O. | Timber, 
| Wade, R., Sons and Oo,, Hull, 


Time Recorders, 
| Llewellyn Machine Company, Bristol, 


Tramway Equipmonts. 
British Electric Equipment Oompany, Dane 
Motors (Electric). Inn House, 265, Strand, London, W. O. 

Allen, W. H., Son, and Oo., Queen's Engineer- | British Thomson-Houston Company, Rugby. 

ing Works, Bedford. British Westinghouse Electric and Mfg. 
British Thomson-Houston Company, Rugby. Westinghouse Building, Norfoik-st., Ў.О, 
Bruce Peebles and Oo., East Pilton, Edin Bruce Peebles and Oo., East Pilton, Edinburgh 
Ohurton, T. H., and Oo., Atlas Works, s. | Dick, Kerr, and Oo., Abchurch-yard, Oanno 
Dick, Kerr and Oo., Abchurch-yard, E. O. street, E.O 
Electric Construction Oo., Dash wood House, 9, | Ferranti Limited, Hollinwood, Lanes. 

New Broad-etreet, London, E О, United Electric Oar Company, Preston, 
General Electric Oo., 71, Queen Victoria-st., E. O. White, J. G., and Oo., 9, Oloak-lane, EO 
Johnson and Phillips, Old Oharlton, Kent, Turbines. 

Maon e Limited. Taunton, Gilbert Gilkes and Oo., Kendal, 
Uaion Electric Oo., Park-street, Southwark, = " 

London, 8. Е. Ventilating Fans. 

Oapell Fan Oo., 13, Mosley-street, Newosatle. 


Packings—Asbestes and Metallic. on- ө, 

Hooper's Telegraph апа Indiarubber Works, 31 | Glbba, Jno., and Son, 72-76, Duke- ct., Idverpool 
Lombard-streev, E.O., and Millwall Docks, Hardy and Padmore Worcester. 

United States Metallic Packing Company, Soho | Matthews and Yates, Oyolone Works, Swinton 
Works, Bradford. 

Willooz and Oo., 56, Southwark-street, S.B, United юш Qar Campeny} 1100192, Lanes. 


Mica, 


Baxter, R. and S., 41, Murraygate, Dundee, 
Taylor and Oo., 40, Hatton Garden, E.O, 
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FERRANTI LIMITED 


IIOILIINOWOOD, LANCS., 


Manufacturers of SWITCHBOARDS, 
INSTRUMENTS, A.C. & C.C. METERS, &c., &c. 


ie ee — — 


INDICATING WATTMETER 


For Single and Multiphase Alternating 
Current Circuits | 


This Wattmoter is of first-class workmanship 
and electrical design. 


Price Moderate. 


— 


|J 3 to 6,000 amperes 
STANDARD SIZES | 100 to 30,000 volts. 


Note the length or the scale. All scale divisions 
equal over the entire length. 
E. 


We are also Makers of DIRECT-CURRENT MOVING-COIL INSTRUMENTS 
And will forward particulars on application. 


«Ө, ELECTRIC LIGHT 
О, IA! 
wy X4 ACCESSORIES. 


— е — ͤ —— 


PIONEER 


o ау ELECTRICAL WORKS. 
WHY NOT OPEN THE DOOR NOW ? СҮ, 


ФАА. 


ORDER FORM. 


To Messrs. BIGGS & SONS, 
139-140, Salisbury Court, London, E.C. 


Please supply one copy weekly of the ELECTRICAL ENGINEER * 
post free for one year, for which I! enclose 13s. 


— —ũ —— —————— —MM —À——— 


RANSOMES, SIMS & JEFFERIES, L 


ENGINES & BOILERS 
FOR ELECTRIC LIGHT PLANTS. 


HIGH-SPEED ENGINES, 


FOR DRIVING DIRECT OR BY BELT. 


*$999990999990099499999* 


THROTTLE VALVE OR 
Patent Automatic SHAFT" GOVERNOR. 


*o9999?999999999969 


ENGINES & DYNAMOS 
COMBINED & TESTED. 


МУУ ММ ъъ %ъ VAN SN NS * 
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PARTICULARS AND PRICES ON 
APPLICATION. 


ORWELL WORKS, IPSWICH. э, GRACECHURCH ST., LON DON. | 


Telegrama. “RANSOMES, IPSW.|ICH," and " ANGLIA, LONDON." 


CROSSLEY'S OIL ENGIN 


For Electric Lighting in Country Houses. 9 


Represents 2.-kilowatt Plant, consisting of an LLE Ol Engine and Dynamo working at 110 volts 


One Board of Trade Unit of Electricity can be obtained at a cost of about 3 of a Penny for Petroleum. 
Immediate Delivery for Stock Sizes of Engines. 
Up to the end of 1904, over 51.000 Gas & 011 Engines have been delivered, 55 about ие ашый айыы of amillion actual horse-power 


CROSSLEY BROS., LD., OPENSHAW MANCHESTER. 
Digitizea у GOOLE 


v 


* 
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eee 


BIRKBECK BANK 


ESTABLISHED 1851. 


SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C 
25 PER CENT. INTEREST 


allowed on Deposit Accounts repayable on Demand. 


2 PER CENT, INTEREST 
allowed on Drawing Accounts with Cheque Book. 
Stocks and Shares bought and sold for Customers, Advances 
ш» де. aud all General Banking Business transacted. 
АТМАМАСК, with full particulars, POST FREER cn application. 
C. F. RAVENSCROFT, Secretary. 


BEATHMAN'S PLAIN 
DECORATOR'S TRESTLES. 


JOHN W LESMITH & CO. 


ELECTRICAL a— Contractors to 


ASING | | Сепега! 
IMAKERS, UTILE) BOE. Post Office. 
Bridge Passo WORCESTER. 


CON NGDON & POWELL, 


te Manufacturers, 
Bravington Rond Works 
Harrow Road, W. 


SLATE 


C. PASS & SON, LTD. 


Bedminster Smeiting Works, BRISTOL. 
EMNMILI.ERETEB OF 


ANTIMONIAL „БАр OF ALL GRADES 


LEAD ASHES & LEAD Ri RESIDUES FROM ACCUMULATORS 


Telegrams: '' Pass. Rum Telephones 475 


Mr. J 9. LORRAIN, M IE E., MIME, а 


(FELLOW OF THE CHARTERED INSTITUTE OF PATENT ACENTS, 


NORFOLE HOUSE, NORFOLK STREET, LONDON, W.C. 
"PATRNTREPR HANDR(OOK " Post Реве оп apnilcation, 


QUESTIONS 


Elementary Electrical Engineering 
(WITH NUMERICAL SOLUTIONS) 


INCLUDING THE 


CITY AND GUILDS OF LONDON PAPERS IN THAT 
SUBJECT FROM 1893 TO 1900, 


Compiled by CLEMENT J. LEAPER, 


Principa: of and Lecturer in Electricity and Electrical Engineer in 
at the Taunton Municipal Technical Institute. 


Price За. Post Paid, 81% 


BIGGS а 00., 139-140, Salisbury Oourt, Fleet Street. London E. O. 


LLENDe 
08 CABLE AND 


CONSTRUCTION CO., LIMITED, 
HAMILTON HOUSE, 
VICTORIA EMBANKMENT, LONDON, 
Works -BELVEDERE, KENT. 
Telephone —1911 HOLB RN, Telegran s- CALLENDER. 


E.C. 


LONDON. 


- 


Layieg Callender Mains for the 
POOLE TRAMWAYS. 


WEBB & SON, 


Tanners, Curriers Fellmongers, Clove 
and Gaiter Leather Dressers, 
LEATHER & WOOL 
MERCHANTS. 


‘BUCKETS 
AND HOSE, 


(2 FIRST-CLASS MEDALS AWARDED. 
COMBS TANNERY, STOWMARKET, 


Price Lista and Terms on Application, 


JOHN GIBES & SON'S 
IMPROVED PEERLESS 


Blowing & Exhausting Fans 


The performance of this 
Fan on test far exceeds in 
efficiency that of any other 
Fan of this type that has 
some under our notice, and 
we can recommend it with 
every confidence as giving 

‚ the best result for the power 
 expended. 


Prices on application, 


JOHN GIBBS & SON, 


Warming, Ventilating, Electrical, and 
Consulting Engineers, 
742, Duke Street, Liverpool. 
Telegrams : Ventilation, Liverpool Telephone: 2579 Regal, 
Qn Admiralty and Wer Office List 


+ 
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WILLANS & ROBINSON, 


— m —— —9 —————— - 


STEAM TURBINES. 


100,000 H.P. of Willans-Parsons Turbines at work and under 
construction on June 1, 1906. 


e€*990909909099909009 


Victoria Were, | _RUGEY-. 


— 5 


LEDUARD'S CONDENSERS, 
ае sal 
EVAPORATIVE CONDENSERS, 


Using about 1 llons of water per I.H P. per hour, in л at | 
BROMPTON AND KENSINGTON-EARL'S COURT. | ACCUMULATOR CO LTD 
KNIGHTSBRIDGE—CHAPEL PLACE, LONDON. "9 °з 
DARTFORD. CHISWICK. HEREFORD. STRATFORD, LONDON, E. 
ISLE OF MAN. BLOEMFONTEIN. 
KALK BAY. DE BEERS MINES Etc. 


— 


Storage Batteries 


House Lon 
Central Stations, 
Motorcars, Launches, 
Portabie, Medical, 


Ledward’s Patent Evaporative Condenser, 


Saving 30 to 50 per cent in Fuel. and Testing Work. 
EJECTOR CONDENSERS for as where water is plentiful 
For full mr . Catalogues, etc , apply to We undertake Renewals of other types hy fitting 
D our Standard Plates to existing boxes. 
LEDWARD & BECKETT, L® — а 
11, TOTHILL STREET, WESTMINSTER, S. W. | Prices and particulars on application 
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JOHNSON anv PHILLIPS ['» 


^ “tems: VICTORIA WORKS <} 


CHARLTON. SO KENT 


DYNAMOS. ALTERNATORS. MOTORS. 
TRANSFORMERS. SWITCHBOARDS. 
ARC LAMPS. CABLES. INSTRUMENTS. 


_ EPSTEIN BATTERIES. ELECTRICAL FORCE. AR | CYCLONE FANS, 


n K 
HIGHEST “QUALITY For VENTILATION. 


Ask for % T No, 29. 
JAMES MACINTYRE & C0., LTD., | MATTHEWS & YATES, LTD. 
BURSLEM. 


VW. О. ROOPER & CO. 


} 


Victoria Works, STAFFORD. 
| тнє KLEIN 
| ENGINEERING CO, LIMITED, 


І 94, Market St., Manchester. 


— THE - 
Меда] Awarded, 8t. Lo 1904, 
BRITISH ELECTRIC EQUIPMENT CO. м -— 
LIMITED. 


ORIGINAL. 
DIRICO THE PUREST AND BEST 
— ! 


ACCUMULATOR 
DANES INN HOUSE, 265, STRAND, W.. ACID 


| Cooling, Condensing, Weighing. 


_ CRYSELCO - SCHAFFER & BUDENBERD, LTD. 
ELECTRIC |" „дй? 


LAMPS, | “tires Qj 


KEMPSTON WORKS, BEDFORD. | pose х : 8 
Tel Cryselco," Kempsto 1 VE., LONDO 
F к, oo EAS 0677 Bedtord Gauges, ЁРЕ Works: Stratford; Swansea; N. Woolwich. 


SCREWS, TERMINALS, &c. 
TEE AUTOMATIC STANDARD SCREW CO. 


DISPENSARY WALK, HALIFAX, ENGLAND. 


J. G. VV ЕЕ К К" ЕВ é COMPANY, ЖАСА. 
9, CLOAK LANE, QUEEN STREET, LONDON, E.C., 
Civil, Mechanical, and Electrical Engineers, Contractors. 


COMPLETE LIGHTIN G, POWER, AND TRAMWAY EQUIPMENTS 


F. W. MN АР CoO., Ld. 
Manufacturers, 


Telegrams : ~ WHITTERICK IN ANY PART OF THE WORLD. Telephones : 5306, 3307, 3508 London Wall & 99886 Central, 
Arc Lam оаа фа 
FOR DIREOT & ред aim OURRENT, до. v — ALLIC , DYNAM 08. RS v" 
Brand — '' PLANIA-ENCLOSED." — Speoia |. TUBING. ec ETROMS qe 
Carbon for Enclesed Arc Lampe. 
Brand- c ey Long buraing, for va эе ENDE EIS e£ EN MOTORS. 
industri trial 112, Queen Victoria St., LONDON, Е.С. 
FLAME CARBONS; CARBON BRUSHES, ELECTRODES | SPENCER CHAPMAN & M 7 
Сап for Samples and Prices. With which is incorporated W. M. — Ae CAPELL PATENT FANS 


ACID 
PLANIAWERKE 8рео!а!!у -— for 3 Кез Gee "Tu 
Aktiengeselischaft fur Kohlenfabrikation | Accumulators. de Sole M ре 
Q.A "9I ADT 
omge BERLIN, МАМ. vos. RATIBOR о. A TELE, FAN go. 


^ ANTI-SULPHURIC" ENAMEL SPEED * GLANCE !! 

ACCUMULATOR ROOMS cops рма | BAILEY'S CYROMETER or TACHOMETER 
For Protection from Acid Fumes, 99 per cent. for Batteries Indicat 1 кад „ г: | 

SOLE MAKERS 36, MARK LANE, Works; SILVERTAWN | or Motor im revs. per minute, Reeorders for Pres. 

GRIFFITHS BROS. & CO., LONDON, LO. and BOW. | sure and Speed, Pumps, Valves, Lubsioatom 


"Mass Read, Bermendecy, 8.5. весео London, gary o WR NICA MN rca 
gitized by Google 
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The “Densmore” DOES MORE 
than any other Typewriter. 


Tolegrams : “ CUIVRE,” London. Telephone: 196 Eastern. 


"COPPER 


STEAM BENDS. 


HIGH-CONDUCTIVITY 


CASTINGS 
JOHN DORE & CO. 


HICH STREET, BROMLEY-BY-BOW LONDON E. 


CREOSOTED 
TELEGRAPH POLES 


. For POWER TRANSMISSION. 
Fitted Complete to any Specification, 
With lronwork, Oak Arms, &c. 


RICH? WADE, SONS & CO., LP 


Creosote Works, HULL. 


DENSMORE TYPEWRITER 


18, Holborn Viaduct, 


LONDON, H.C. Teleg. Address—“ WADE, HULL.” Nat. Tel.—80 and 1366. 
AND AT B ; 
187, West George St., Glasgow, m E WEST HARTLEPOOL and SCARBRO’. 
and 62, Market St., Manchester. M 


M QUOTATIONS ON APPLICATION. 


McCLURE 


WHITFIELD, | ger RS. 


s: “Motors, Stockport.” 
тасма No. 180 Stockport. 


= 


MICA "шлш 


FOR ALL ELECTRIOAL AND OTHER PURPOSES. 


STRATTON'8S PATENT 
Four- Way Hydraulic 


VALVE. 


Actuated by one hand wheel. 
As applied to Lead Pipe & Lead 
Cabie-Covering Presees, 


IMPREGNATED 


FOUNDATION FELT. 


DURABLE, RESILIENT, 
WEATHERPROOF. 


Used as a Bedding for 


top and 

also all „ нош of ram. т гта Rail-Chairs, Sleepers, Gas- 

nd ос nis Perfect Valv Valve and you 
— кы accidents. 


As supplied to the leading Cable . ees. 
and Lead Pipe Makers. | 


Send 39-page Pamphlet, and it will tell 
"m you all about the Valve. 


Engines, Dynamos, 
Power Hammers, 
and Construc- 
tional lron- 


Sole Makers 


DAVID BRIDGE & CO. 
RAUL WORKS, CASTLETON, MANCHESTER. 
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WESTERN ELECTRIC COMPANY. 


Cables, Telephones, Motors, Fans, Ge. 


Oi Оев: 171, QUEEN VIOTORIA STREET, LONDON Е.С. Works: NORTH WOOLWIOH, В 
` Telephone : 548 East. 


18 Bank and 2589 Cen 


gw “ DAMPER” FUSES y 


y 
?| 
p | (PATENT) 
ET 
| 


For currents up to 40 amps. 250 volts. 
акар for Fuse List No. 69.) 


DORMAN & SMITH, 


Ordsal Electrical Works, SALFORD. 


E ACCUMULATORS. 


Storage Batteries 


OR 


Central Ben toii Private Plants, 


7 Train Lighting, Electric Motorcars, 


| Pr? 
„А 


| HAHleetro-Pla ting, &c. | 
THE TUDOR ACCUMULATOR CO., LIMITED, 


Works: DUKINFIEL 119, VICTORIA STREET, LONDON, $ 
Near — US Telegrams ; SUBO'NICAL, LONDON, „РЕ AN Victoria. 


~ HENLEY’ S CABLES 


Lighting, Traction, 
Power Transmission, { 
Telephony, Telegraphy, &с. 


wW. T. HENLEY'S TELEGRAPH WORKS cO, LD, 


BLOMFIELD STREET, LONDON WALL, Е.С. Works: NORTH WOOLWICE & GRAVESEND. 


THE LONDON ELECTRIC WIRE COMPANY, LIMITED 


arehouse—PLA 
Offices and W YwHOUSE YARD GOLDEN LANE parietes. к.а. No. зоо London Wa 
Wars LiIo. 1. 


- __ MANUFAOTURERS i—Q0ABLES of Light, Medium, and High Insulation 


PRICE-LIST 
EN _ 


12 
Digitized by Google 
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Telegrama—'" LAMINATED, JLASGOW." "CHEVERAL, LONDON.” 


HENDRYS _. 


PATENT 


MN не 

"LAN se" BELTING | 
A. JAMES. HENDRY. BRIDGETON.GLASGOW 

London Address: 7, Bishopsgate Street Without, E.C 


JHE UNITED ELECTRIC CAR COMPANY; LTD. 


PRESTON, LAN 
MANUFACTURERS OF 


Railway Carriages, Tramcars for Electric Traction, Motor Bus 
Bodies, and all kinds of Rolling Stock for Light Railways. 


mRemistereda: Office Ss Works. Strand Rd, FPrestom, Lanos. 


NEWTONS LIMITED, TAUNTON 


MAKERS OF 


D.C. DYNAMOS & MOTORS 


under the "Mawdsley ” Patents, 
and A. B. Patent GAS & OIL ENGINES. 


TMephone No, 9. Codes: A-1, A ВО, and Lieber's. Telegrams: ARO,“ TAUNTON. 


PACKING, 


Tihat’s mil. 


THE UNITED STATES METALLIC PACKING CO. LTD. SOHO WORKS, BRADFORD. 


KAYE’S LATEST PATENT SERRATED STEEL 


SEAMLESS mdr) CAN 


Sole Makers: 


JOSH. KAYE & SONS LD., 
LOOK WORKS, LEEDS, 
and 93, Migh HMelkern, Londen, W.O. 


f Wedge, Leeds. „a | Leeds, 506. 
Telegrams | | Lookenean, London. Telephones і London, Holbern 1847. 


New Patent — Button and 
| Patent Seamiese Spout. 
Alse in Copper er Braes for 
Electrical Purposes. 


Contractors te M. M. Мату, War 
Heme О 00 & Indian State = om 


ACCIDENTS OF ALI. KINDS, 


Sickness, Employers’ Liability, Burglary & Fidelity Guarantee Risks 
INSURED AGAINST BY THE 
нр wm URP Y PASSENGERS’ AaSSURAN OFT go. 
Capital (fully subscribed), £1,000,000. Claims paid, 25, 000, 000. 
ФА, CORN EILI., LONDON, А. VIAN, Seoretazy. 


WANTED TO PURCHASE Rand“ азр ов 


Dynamos, Motors, Cable, Wire, Instruments, апа 3 description of Electrical 
also Manufacturer" Surplus Stocks. Тһе bulk being for reuse, High Cash Prices can be paid.—A. Vaset 
AXD Co., Dover. Telegraphic Address: Verey, Dover." E 
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Silvertown 
Instruments. 
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Four-Dial Bridge, А 424. With Plug Dials. 


: ^ A N | 
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RIMBAULT 


Four-Dial Bridge, A 1033. With Sliding-Contact Dials. 


Price Lists of Silvertown Instruments 
will be sent on application. 


The India Rubber, Gutta Percha, 
and Telegraph Works Co., Ltd. 


Head Offices : Works: 
106, Cannon Street, London, E.C. Silvertown, London, E. 
Telegrams: Head Offices—‘‘ Silvergray, London.“ Works—‘‘ Graysilver, London.“ 


| 
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zi TO SHOPKEEPERS K 


"Which is the Cheaper Light ? 


That is the question previously discussed in these columns. 

But it is not the most important question. 

А cut of New Zealand lamb may be good and cheap. 

But is it as good as a cut from the primest home-bred animal ? 

Sometimes cheapness is merely because in one case the whole bill is put forward, as against 
another case when only part of the bill is shown. In nine cases out of ten the man who 
cracks up the cheapness of gas as against electricity is careful to tell less than half the truth, 
and expects his audience to be so ignorant that the real truth is hidden or misunderstood. 

But putting aside comparison of cost, which is the better light ? 

Which poisons the atmosphere, the blood, giving rise to lassitude and headache? 

Which is sanitary and which insanitary ? 

Which is cleanly and which dirty ? 

Which destroys almost everything in house and shop, and which preserves ? 

Which pays best to a business man ? 

Do you want customers to examine your goods? 


A FEW QUESTIONS FOR BUSINESS MEN. 


HAS THE POSSIBILITY EVER OCCURRED TO YOU 


Of people passing down your street without noticing your premises ? 


Of ‘people looking in your windows during the evening and being unable to clearly distinguish 
what you are trying to sell them ? 

Of your being somewhat behind the times in your shop-lighting ? 

Of your over-estimating the importance of your lighting bill in comparison with the importance 
of people’s custom ? 


Of your regarding your lighting bill as a luxury, rather than as a necessary adjunct to the successful 
conduct of your business ? 


Of your over-estimating the value of that press advertisement of yours compared with the 
advertisement obtained from a brilliantly illuminated business front ? 


Of drawing business to you instead of waiting for it to come ? 


ARE YOU AWARE THAT 


The best way to draw business to you is to attract attention to your premises ? 


The best results from your advertisement outlay are obtained by making your premises their own 
advertisement ? 


The best way to make your premises their own advertisement is to invest in an installation of 
brilliant illuminating powers ? 

The best way to brilliantly illuminate your premises is to install the combination of FLAME ARC 
LAMPS for outside lighting, INCANDESCENT LAMPS for interior lighting, and an 
ELECTRIC SIGN on the front or on the sky-line of your premises ? 


THE BEST, THE CHEAPEST, AND THE MOST BRILLIANT LIGHT IS obtained by 
the use of FLAME ARC LAMPS? 


The gas gentlemen have given up the struggle for supremacy in the illuminating world, and 
recommended (unwittingly) the installation of flame arc lamps? 


A HINT. 


Give the matter consideration, obtain estimates, and the advantages of electric lighting on the 
lines mentioned will be evident to you on comparison of the cost of flame arcs with the best the gas 
people can do for you. 


“ The installation you are going to install to-morrow is not bringing you any trade to-day.” 
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N 10 NS SLECTROLYTIC METER 


GUARANTEE tHe ACCURACY 
OF THE INSTRUMENT 


ror 9 Y LARS. 


MANUFACTURING CO. tr. 
М BRIGHTON. 
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DIV 


MOTORS 


embrace 


DURABILITY, 
EFFICIENCY, 


and good 


WORKMANSHIP. 


ALL SIZES 
IN STOCK OR 
IN PROGRESS 


[s 


LONDON.S.E. 


Union 


PARK ST. — souTHWARK. 


S N tning | "mt = 
REN — ui == 
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s/c Batten holder. 


ШШ! 
ШИ 


ö i E 1,000-amp. D.P. 


—— Quick-Break Main | ] | а 
„ eee | „к . s/c Lampholder 


JAEGER BROTHERS, | 


Manufacturers of all 


ELECTRICAL ACCESSORIES 


47, VICTORIA STREET, WESTMINSTER, LONDON, S.W. 7» 
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WESTINGHOUSE VERTICAL 
TANDEM GAS-ENGINES 


M RD tm 2 


2 Ps Саге ami 


ly. 


— —⏑——— put ЗОН PC - 


Maximum horse-power for minimum space. 
Minimum oil consumption. 


Regulation equal to that of high-class 
steam-engines. 


Forced lubrication throughout. 

Sizes from 100 to 1,000 brake horse-power. 
British design and manufacture throughout 

Can be seen at work. 


THE BRITISH WESTINGHOUSE -ELEC. & MFG. 
CO., Ltd, TRAFFORD PARK 
MANCHESTER 
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British [Insulated 6& 
Helsby Cables, Ltd. 


Electrical Cable 
Viakers. 


WORKS: 
PRESCOT, HELSBY, AND LIVERPOOL 


4 DICK, KERR & CO., LTD., 


ABCHURCH YARD, CANNON STREET, 
a LONDON. ..... 


PRESTON, Lancs. KILMARNOCK, N. B. 
— 
INDUSTRIAL APPLICATION of 

| ELECTRIC MOTORS. 


Write for Industrial Motor 
Catalogue and 
Monthly Stock List. 
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Felien & Gulleaume- L ahmeyerwerke A.-G. 


Electrical Engineers & Contractors, FRANKFORT-ON-MAINE. 


ELECTRICALLY-DRIVEN 


BARRING GEARS 


Simple to work! Disengages Automatically ! 


LONDON ADDRESS: 


THE LAHMEYER ELECTRICAL OO, LD, 
TIPS T Tes exert = pressure 109-111, NEW OXFORD STREET, W.C. 


up to 3 Tons. 


Trade Mark: “ BROCHIPEL." 


Brockie-Pell 
Patent Arc Lamps 


NEW SINGLE ENCLOSED TYPE, 


FOR LIGHTING OF 


Publlo Buildings, Shops, ‘Theatres, Warehouses | 


SOLD MAKERS: 


\ J 
BROCKIE-PELL ARC LAMP, LIMITED, 


GO, Worship Street, LON DON „ Е.С. 


Telophone—270 London Wall. | Telegrams—"ILLUMINERS, LONDON. 


SINGLE - PHASE MOTORS, 


i to 10 horse-power. 
000000000000000 ee ee Telephone 6 606. 


E. BROOK LTD., Сое Road, Huddersfield. «pret ur 


THE BRIDGE MEGGER 


WESTON INSTRUMENTS © E 


Tel No.: Standardised and Re aired Teleg:am 
N at our own Laboratory, "PIVOTED, Lobos 


AUDREY HOUSE, FLY PLACE, hOLBORN, Е.С. 
WESTON ELECTRICAL INSTRUMENT CO. 
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NOTIOE. 


Contract and Miscellaneous Advertisements should 
reach this Office by First Post on Thursday Morning. 
For rates apply to the Manager, 139-140, Salisbury 
Court, Fleet Street, London, E.G. 


CONTRACTS. 
OU BM FY O F KON DON 


The LONDON COUNTY COM NCEE invites TENDERS for the INSTALLATION 
of ELECTRIC LIGHTS, BELLS and FITTINGS, and WIRING for a MOLOR at 
the West mins Te? ical Ivatitute, Vince Aquae, Londoa. 

Ful avd information as to the conditions to be observed by 
Tenderers will be given in the London County Council Gazette" ot 6th May. 
1907. The ‘‘Gazette,” which is published weekly, contaios particulars of all 
Tenders invited by tbe Council, and can be obtained from Messrs P. 8. 
King apa Son 2 and 4, Great Smitb-street, Westminster, S.W., price ld., post 
free 14d. an issue, or for the whole year a prepaid subscription of 6s 6d. 

Tenders must be upon the official forms to be obtained from tbe Chief Engineer 
of the Council at the Co Hall, Spring-zardens. 8. W., and no Tender will be 
received after 10 a m. on TUESDAY, 14th May, 1907. 

G. L. GOMME, 
Clerk of the London County Council. 

County Hall, Spring-gardens, S.W., 7st May, 1907 


(43 99LE URBAN DISTRICT COUNCIL. 
TO ELECTRICAL ENGINEERING CONTRACTORS, 


The Council ig prepared to receive COMPETITIVE SCHEMES for the 
ERECTION of an ELECTRICITY STATION, PLANT, and the necessary 


DISTRIBUTING MAINS to supply Electricity within the compulsory area of | 


y. 

'luted instructions, containing full particulars, will be forwarded upon 
receipt of stamped addressed foolecap envelope accompanied with a deposit of 
Оза Gaines, which will only be returned upon receipt of Scheme and bona fide 

ender. 
Schemes must be sent in not later than FRIDAY, May 31st, 1907, 
By order, 
JAMES WM. JOHNSON, 
Clerk to the Council, 
Council Offices, Goole, 29th April, 1907. 


APPOINTMENTS VACANT. 


MUNICIPALITY OF ALEXANDRIA. 


ASSISTANT ENGINEERS. 


The Municipality of Alexandria will proceed on June the llth next to 
APPOINT ASSISTANT ENGINEERS to the FOLLOWING POSITIONS: 

A. One Temporary Chief Assistant and Four Temporary Assistant Engineers 
with experience of sewerage on a large scale. Preference will be given to 
Candidates who have had experlence of sea outfall works and pumping, and 
who have a recognised civil engineering diploma 

Salary of Chief Assistant Engineer L(Fg.)420, rising by increments every 
second year to L.(Eg.)500; Assistant Engineers L.(Eg.)!00, rising by increments 
every second year to L.(Eg )360. 

The appointments are guaranteed for five years if the Candidates appointed 
prove satisfactory, 

B. One Permanent Chief Assistant and One Permanent Assistant Mechanical 
and Electrical Engineers. 

Candidates must have had thorough electrica! training and experience. 

They must have passed through the shops of a large electrical works, and 
must have experience in the general arrangements and design of central 
electrical stations, pumping plants on a large scale, and electrical distribution. 
a eference will be given to Candidates who hold a recognised engineering 

iploma. 

Salary of Chief Assistant Engineer L (Eg )420, rising by increments every 
second year to L(Eg.)180; salary of Assistant Engineer L (Eg.)264, rising by 
incrementa every secoud vear to L.(Eg.)512. 

C. One Assistant Engineer with experlence of road construction and 
maintenance. 

Preference will be given to those who have had experience in the construction 
of tar-macadam roads. 

Salary, L.( 8g.) 64, rang by increments every second year to L.(Eg.)312 

All applications, addressed to me, must reach the Municipality not later than 
THURSDAY, June the 6h. 

Candidates must include in their applications testimonials of training and 
experience, a testimonial of good conduct, a birth certificate, and must under- 
take to obtain a colloquial knowledge of French in one year. 

Address, The Administrator, the Municipality, Alexaudr'a, Egypt.” 

(ig.) W. P. CHATA WAX. 
Administrator. 


Alexandria, 6th April, 1907. 


NGINE-DRIVER WANTED to work shift in electricity 

J works, Wages, 30s. per week of 564 hours, Must have had experience 

with high-speed engines. Apply, stating age and enclosing copies of not more 
than three testimonials, to the ENGINEER, Electricity Works, Swindon. 

RAUGHTSMEN, experienced in light mechanical and 

electrica] work for warsbips, REQUIRED in Clyde district. State train- 


ing, experlence, and age, also salary required.—Address, CLYDE, William 
Porteous and Co., Glasgow. 


PLANT WANTED AND FOR SALE. 


TANTED, SCRAP PLATINUM, OLD ELECTRIC 

LAMP TOPS, OoPPER WIRE, BRASS, LEAD, ZINC, &. Highest 

price paid, Also SORAP RUBBER.—Send to LANGHAM CO., 504, Langham- 
road, Tuttenham, N. 


LATINUM UTENSILS, SCRAP, LAMP TOPS.— 
prices given ae AND Co., UTD., 44, Clerkenwell-road, London, 


WE BUY FOR GASH 


OLD ELECTRIC LAMP ENDS 
SCRAP CABLE & WIRE. 


SMITH & CQ, 2, Ranelagh Read, East Ham, London, 8 


Engineer. for April 14, 


WANTED, copies of Hlectrival 
; double 


1905; 1s. given for clean copies. Also copies fur January 4, 
i Office. 


price given —B, E., Electrical Engineer. 


ade. Victoria-strect, S.W. ; 2124, Sbaftesbury-avenue, W. O. (near Uxtoró- 


INSTRUMENTS AND PLANT TESTED. 
— . — А 
The Electrical Standardizing, Testing, and Training Institution. 
Proprievors: The Syndicate of Electrica) Engineers, Ltd.) 
(ESTABLISHED 18889). 
FARADAY HOUSE, 66-70, Southampton Row, 

LONDON, W.C. 

‘lephone No. 9999 Central. Telegraphic Address: "Standardizing. London. 


Svandardizes and Tests Electrical Instrumenta, 

Inspects and Certifies every kind of Electrica] Plant and Accessories 

Investigates and Reports upon Electrical Inventions. 

Inspects Installations of Electric Wires and Plant on behalf of Architects 
Householders, Manufacturers, Supply Companies, Fire Offices, & 

Lets Private Experimenting-Rooms, and offers every facility, witb skilled 
assistance when desired, to Experimenters in Electrical Science, 


^ Scale of Fees will be sent on application to the SECRETARY. 


PHCENIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE, 


19, LOMBARD STREET, 


LONDON. 
ESTABLISHED 1782. 


Fire. 
Workmen’s Compensation. 
Burglary. 
Personal Accident. 
Fidelity Guarantee. 


LAMP LOWERING 
( ROYDON. 


CONTACT DEVICES, WINCHES, PULLEYS V. 


— —— m 
„ананды >... 


VORTEX TURBINES. GIRARD TURBINES. PELTON WHEELS 
Turbines of eli CUnmmmem, . 
WBITB FOR PARTICULARS, 
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ELEGTRICIANS | 


should only handle 
ive wires when 


Our Gloves are 


pretected with 
manufactured by a 
PURE PARA special process, 
which keeps 
RUBBER them perfectly 
GLOVES, soft. 
You cannot afford They will stand 
to take any risks. any climate. 


Ask for details from 


DAVID MOSELEY & SONS, Lo. | 


ARDWICK, MANCHESTER. 


Ammeter Transtormer. 
WE ARE SPECIALISTS IN 


ALTERNATING-CURRENT 
INSTRUMENTS. 


EVERETT, EDCCUMBE & CO., Ld. 


VULCANITE WORKS : 


АИ к. Ern TRUN | 


& SONS, 


Large deen (Formerly ена Анса 3 о. OO.) 
pt arehous 
HEETS, RODS, F. WINTER, x * bas P E.C. 


TUBES, 


ACCUMULATOR T 
BOXES, & 
Telegrams : э 


Instantly, London 


87, VICTORIA ST.,| COLLINDALE mm 


By MAGNUS MACLEAN, M.A., D.Sc., F. R. S. E. 
PBIOE le. ód. 
BIGGS & СО. 13A 140, Raliabory Oonrt. Finest Stram London, R.O 
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Telephone: 83 Westminster. 156 P.O., Hempstead, 
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Central - Station 
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Вгааз & SONS, Publichere, 139-140, Sallebury Court, Fleet Street, London, E.C., 
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ARC LAMPS CARBONS 


MADE IN ENGLAND. 


The results of numerous successful tests to which 

these carbons have been placed, prove that they 

are in every respect equal, if not superior, to the 
corresponding grades of foreign manufacture. 


WRITE FOR NEW BOOKLET (now in press) 
giving particulars and prices of various grades. 


The GENERAL ELECTRIC CO. Ltd. 


Head Office: 71, Queen Victoria St., E. C. 
Carbon Works; Witton, nr. Birmingham, 


OVER 6,000,000 FEET OF CARBONS FOR ALL ARC LAMPS 
CONSTANTLY IN STOCK. 


P.P.P. MOTORS. 


BUILT FOR HARD WORK 
AND FIT FOR IT. 


Bruce Peebles 


& Co, Ltd. 


LONDON: 1, London Wall Buildings, E.C. EDINBURGH: East Pilton Works. 
- OO P E R' S Hooper's Vulcanised Indiarubber Cables 
for Electrical Work 


Telegraph and Indiarubber Works, Limited. maintain the highest quality, and their durability has been proved. 


31, LOMBARD ST., E.C. | MILLWALL DOCKS, PURE TAPE AND STRIP, etc. 


(Established 1860. ) LONDON, E. Telegrams: "Linear, London.” Telephone Nos : 1169 Ave, 84 East. 


The NEW ARC LAMP нот 


А втав11 Hoist with detachable handle, ratchet, and brake, specially desi - for Are Lam ez a чы: 
equally applicable to any light weight that requires to be left suspended, hen the handle 
away the Hoist is locked. Size, бір, у біп. Р» 7in. Weight, 201b. 

Price 18s. Gd. Handles 2s. Gd. extra. 


The F andy Hoist, 


Іп Seven Sizes, for Light Weights. 
See Price List, sent on application to the Sole Makers: 


ABBOTT & 60. (NEWARK), LIMITED NEWARK-ON-TRENT. 
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W. H. ALLEN, SON & CO., LD. 


QUEEN'S NNGINERHINÉ WORKS, BEDFORD. 


AND QUHEN ANNES CHAMBERS, WESTMINSTER, £9. WV. 
Telephone No. 1 BELFORD. MANUFACTURERS OF Telegraphic Address : " PUMP," BEDFORD. 


ENCLOSED ENGINES 


FITTED WITH FORCED LUBRICATION THROUGHOUT THE ENGINE. 


Suitable for 


Eleotrio Light, 
Power, Mill, and 


Supplied to 


Corporation and 


Traotion Work. Muniolpal 
Standard Authorities, 
Single, Two, and Eleotrio Light 
Three Crank 
Companies, 
Compound or 
Triple- уаш 
Ехрапе!оп Mills, 
Type. Mines, 
Его Collieries 


15-2,000 B.H.P. - | — - For all purposes. 
H.M. DOCKYARD, GIBRALTAR.—BLECTRIO GENERATING STATION. 
Four 71 * Allen's " Enclosed Engines, 1,200 horse-power total, and four Surface Condensing Plants 


NALDER BROS. &. THOMPSON. L- 


Managing Director: F. H. NALDER. 


Ammeters, Voltmeters, Recorders, 


Circuit-Breakers & Switchboards. 


Illuminated Dial Instruments of the Edgewise or 
Sector Type. 


PORTABLE STANDARD INSTRUMENTS. 
34, Queen Street, Cheapside, LONDON, E.C. 


Dead-Beat Moving-Coil Instruments, 


Telegrams: "OCCLUDE, LONDON." Telephone Nos.: 124 and 6124 BANK. Sin. Gia, abd OM — 
AGENTS: From £2. 10s. list. 
MARSH, SON & CO., Limited, 11, Upper Priory, BIRMINGHAM, OSWALD HAES, 56, Margaret c" 3 
WM. Mc ORO CH & CO., Limite d, 28. West Campbell Street, GLASGOW, BALMER, LAW RIE & CO., CALC 
BERRY, SKINNER & CO., 65, King Street, MANCHESTER. STUDIO ELETTROTECNICO INDUSTRIALE, LUGANO and MILAN (for Switzer- 
ROBERT BOWRAN & CO., 3. St. Nicholas Buildings, NEWOASTLE-ON-TYNE. land and Italy). 
FRAMPTON, PAINE & JACKSON (London, Southern, Eastern, and Western | HAMMER & COU., Konigstrasse 7, HAMBURG. 
Counties), 29, Old Queen Street, LONDON, S. W. W. А. BEINCK, Amersf Ort, HOLLAND 

— 2 
VULCANIZED FIBRE. ARTHUR CORT & CO 
EBONITE AND VULCANITE. т 
GUTTAPERCHA. Bullace Works, 
CHATTERTON COMPO. 3034, CAMBERWELL ROAD, LONDON. 


BALATA AND COTTON BELTING. Telegrams—CORT, CAMBERWELL, LONDON. Telephone- 3273 Hop. 
NEW BROTHIEIIRTON TUBE OO., LTD. 


——————————7 9000000. 
ENAMELLED STEEL CONDUIT TUBES & FITTINGS for ELECTRIC WIRING. 
SOLID-DRAWN OONDUIT (made out of Swedish Oharooal Steel Billets). 
WELDED OONDUIT (made out of Best English Mild Steel). 
€— € со OONDUIT. PATENT WATERTIGHT FITTINGS. 


and Bennett's Yard, Магаш 8. Westminster, 8. W.; Ma, High Sb., oe, eed 1984, Bt. vot RA iter Б, 
Си i j A Collingwood f Newoastle-O - Tyne; 57, Middle Abbey Sd, чыла, sha High Belfast; 5, Arcade Den & I 


U. E. &. E. CO., LTD. 


Manufacturers of all kinds of 


SIGNS & APPARATUS. 


Reliable pushing Firms wanted in each Town 
for exclusive Sale. Send for particulars, 
The — Electric Sign & Engineering Co., Ltd. 
32, Featherstone Street, London, Е.С, 


are rendered entirely unnecessary, exactly tbe 
same results, as regards 'sparkless commutation and 
speed variation, being obtained, it is claimed, by 
shunt regulation—thus avoiding all complications. 
Moreover, the windings are capable of far better 
ventilation than the usual type, as a circulation of 
air can pass completely round the coils both inside 
and out. 'The machines are listed for all standard 
outputs and in 18 sizes for continuous current. 
During the past four years Messrs. Newtons, 
Limited, have, we understand, supplied them in 
very large numbers, ranging in size from } h.p. to 


Porcelain 
Fuse and Switch 


BASES. 


Switches, Ceiling Roses, 
Cut-Outs, Balance Weights, 
Fuse Bridges, ete., of the 


Highest possible 
RESISTANCE: 


and eareful finish, in Ivory 
or Black. 


(Please name paper.) 


Jas. Macintyre & Co., Ld., 


Washington China Works, 


BURSLEM, STAFFS. 


ZONE DYNAMOS AND MOTORS. 


Arrangement of the Magnetic System in a “Zone” Multipolar Dyramo 


With the latest catalogue from Messrs. Newtons, | 500 h.p. Their customers include the War Office, 
Limited, we have а reminder that the firm have now | Admiralty, and Н.М. Office of Works, also many 
been engaged in the manufacture of continuous- | consulting engineers, and a host of private users. 
current dynamos, motors, and allied machinery for | That the demand has more than trebled itself within 
a period extending over 20 years. Tbe machines | the past two years, and is still fast increasing, speaks 
described and illustrated in the catalogue are the | volumes. 
outcome of this unique experience, and it is 


believed that for soundness of construction, ease of TURBO-GENERATOR. 


operation, and ability to withstand overloads and 
rough usage they are unequalled. Owing to the A collection of price sheets and pamphlets which 


design of the magnets and yoke, magnetic leakage | we have received in a binder from Messrs. Kolben 
is entirely avoided. The field coils are of special and Co. includes a description (reprinted from our 
shape, and being placed in the neutral zone, issue for Jan. 25 last) of the firm's standard three- 
sparkless commutation with fixed brushes is phase turbo-generator. This turbo-generator, of 
obtained at all loads from no load to 50 per which we give a view herewith, is of the revolving- 
cent. overload. Бу the use of these special field type. The pole-shoes are dovetailed, and are 
field windings, commutating or auxiliary poles | slipped into place while the field coils are held by 


Digitized by Goog le 
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DIALITE CABLES. 


The Standard for Power, 
Lighting, and Traction. 


St. Helens Cable and Rubber 00. Ld 


WARRINGTON. 


Insulating Tapes, 


Rubber and Ebonite Goods 
for Electrical Purposes 


x 


hydraulic pressure. Good ventilation 1s ensured 
by means of bronze end covers, constructed to act 
as fans. For the stationary armature the firm’s 
standard construction is used, the core being built 
up of laminations O'4mm. thick. Numerous air 
ducts are provided communicating with openings 
in the outer frame, allowing a free circulation 
of air. Bar or wire windings are employed, this, 


A Kolben " Three-1 hase Turbo-Generator, 970 K. V. A., 1,500 Revs., 
450 Volts, 50 Cycles. 


of course, depending on the pressure and output 
of the machine. For further particulars we must 
refer the reader to the illustrated description in 
question. 


New SOLUTION ELECTROLYTIC METER. 


The Reason Manufacturing Company, Limited, 
have had their New Solution electrolytic meter on 
the market for over a year now, and about 15,000 
are in use. Sufficient time has elapsed to fully 


our Specialities. 


ä 


demonstrate the chemical stability of the electro- 
lyte, and it has been found that meters which have 
been in use for upwards of а year retain per'ectly 
their calibration. This meter also compares very 


Tube of the Reason Syphon Tube 


Front View ot tn- Neason“ Syphon 
Meter, showing Anode Feeder. 


Tube Meter, with cover r moved. 

favourably in price with motor meters, and the 
abseuce of all maintenance trouble makes it 
especially valuable for stations not well equipped 
for dealing with the mechanical type of meter. 
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* TUBOLITE" reflectors do not tarnish or crack, but do need dusting. 


'* TUBOLITE" lamps are ENGLISH made, have 30% more glass surface pev C P. than ordinary lamps, 
have an average life of 1.000 hours, and in that time their C.P. decreases only 15%, 
while the watts per lamp remain practically constant at 45. 


* TUBOLITE" is made in continuous lengths from one to 8ft біп. long, and weighs only 602. per 


foot run eomplete 


“TUBOLITE” is sold COMPLETE with Fnglish lamps, and ready wired. We do NOT teli you the 
in the hope that you may forget to add the eost of 


price of the reflector onl 


lamps and wiring. 


Regd. Trade Mark, “TUSOLITE.”’ 


(Tube o' Light) 
Tel. 244 Vict^ria 


TEHE LINOLITE COMPANY, 


25b, Victoria Street, S.W. 


Bayliss “GRIP” 


The Best Continuity System on the Market. 


* Conduit Fittings 


(reat Saving in Labour Costs ` 


Bole Me mu tfactu xe «- әв 


Metallic Seamless Tube Co., Ld., Wiggin St., Birmingha 


— 


The accompanying illustrations show a canting 
carrier device to enable centre-pole lamps to be 
lowered for trimming, which has been patented 
recently by the London Electric Firm. Nearly all 
new street-lighting arc lamp installations are being 
carried out on the lowering principle, while a large 


Arc Lamp Lowering G: sr. 


number of existing ones are being converted to this 
system on account of the savings effected in trim- 
ming and the greater safety from accidents ensured. 
It 1s of importance, therefore, that the inability to 
arrange centre-pole arc lamps for lowering has now 
been removed by the device under notice, which 1s 
an adaptation of the above firm's well-known One 
Working Part" arc lamp lowering gear. The 
apparatus consists of a canting carrier which allows 


| 
ARC LAMP LOWERING GEAR. 


the lamp to be lowered as shown, the whole opera- 
tion of unlocking the carrier, lowering the lamp, 
rehoisting, relocking the carrier, and taking the 
weight of the lamp off the rope being done by a 
single winch. We understand that existing carriers 
can in most cases be adapted. 


A NOVEL DEVICE. 


Our illustration herewith shows a device which 
has been placed on the market by the General Electric 


эж, SS ns 


Wind Direction Indicator. 


Company, Limited, for the purpose of indicating the 
direction of the wind. This wind direction indicator 
constitutes a most useful and unique advertising idea 
for shop windows, etc., and is also very suitable for 
use in hotels, clubrooms, and the like. It consists 
of a board carrying small incandescent lamps 
mounted at points of the compass, and a wind vane 
with contact-making device which lights up that 
lamp on the board corresponding to the direction of 
the wind at any moment. The indicator is supplied 
complete with 12 yards of cable, and can be worked 
either by a two-volt accumulator or primary cells 
giving two volts. A considerable demand may be 
anticipated for this useful novelty. 
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ulaters. 
D.P. Battery Oo.. Lumford Mills, Bakewell, 
Derbyshire, and 11, Victoria- st., Westminster 
Hart Accumulator Company, Marshgate-lane, 
Stratford. 
Johnson and Phillipe, Old Oherlton, Kent. 
Tudor Accumulator Co., Limited, 16, Victoria. 
etreet, B. W. 
Aocumulater Acid Manufacturers. 
Berk, F. W., and Oo., Limited, 1, Fenchurch- 
avenue, London, E.O. 
Spencer, Ohapman, and Messel, 36, Mark-lane, 
London, E.O. 


Acid Proof Paints. 

Griffiths Bros., Mack’s-road, Bermondsey, S. E- 
Pease, J. R., & Ou., 59, Oldhall-st., Liverpool. 
Aro Lamp Noista, 

Abbott and Oo., Newark-on-Trent, 
Gilbert Arc Lamp Oompany, Ohingford, Essex. 
London Electric Firm, George-street, Oroydon. 


Ате Lamps. 
Braulik, G., 217 and 218, Upper Thames. st., E.O 
ritish Thomson- Houston Company, Rugby. 
Brockie-Pell Aro Lamp, Limi 60, Worship- 
street, London, E. 
Bruoe Peebles and Co., East Pilton, Edinburgh 
General Electric Oo., 71, Queen Victoria-street, 
India Rubber, etc., Oo., 106, Oannon-st., E. O. 
Johnson and Philli e, Old Charlton, Kent, 
Newton Electrical Werke, Taunton. 
Union Electric Oo., Park.street, Southwark, 
London, 8. K. 


Batteries (Primary) and Aooossorioes. 
General Electric Oo., 71, Queen Victoria-street, | 
India Rubber, eto., Oo., 106, Oannon-st., E.O. 
Johnson and Phillips Old Oharlton. 

Rooper, W. О. H., Victoria Works, Stafford. 


Belting. 
Oort, A., end Oo., Bullace Works, 3034, 
Camberwell-road, London, 8. Е. 
Hendry, J., 252, Main-st., Bridgeton, Glasgow. 
Webb and Son, Combs Tannery, Stowmarket, 
Willcox and Oo., 56, Southwark-strees, G. E. 


Bitamen Refiners, 
Keys, W, I., Hall Ind Works, Wess Bromwich 


‘900000006 


Boilermakers, 


Babcock and Wilcox, 30, Farringdon-s&, B.C. 
Davey, Paxman, and Oo., Oolchester. 
Hindley, Е. S., and Bona, 11, Queen Victoria- 
street, London, EB. O. 
Sim, and Jefferies, pewich. 


Beller Mountings. 
Bailey, W. H., and Oo., Salford, Manchester. 


Cable and Wire-Cevering Machinery. 


Bridge, D., and Oo., Castleton, Manchester. 
India Rubber, etc., Oo., 106, Oannon-st., Ж.О. 
Johnson and Phillips, Old Oharlton, Kent. 


Cable and Wire Makers. 


Anchor Oable Oompan pany, Leigh Leigh, Lancs. 
British Insulated and Helsby Cables, Limited, 
Prescot, 


Oallender’sOompany, Hamilton House, Victoria. 
embankment, 

росы Electric 0o., т, dra оаа E.O 
enley's, . Telegra Or m " 
АР street, London wall, E. O. xum 

Hooper's Telegraph and Indiarubber Works, 
31, Lombard-street, E. O., and Millwall Docks 

India Rubber, eto., Qo., 106, Cannon.st., E. O. 

Johnson and Phillips, Old Oherlton, Kent. 

| London Electric Wire Oo., house-yd., E. O. 

St. Helens Oable and Rubber er G., Ww 

Western Electric Oompany, К Меде. 
171, Queen Victoria-street, E. O. 


Oarbons (Are Light). 
General Electric Company 71, and 88, 
Queen Victoria-street, Е.О 
India Rubber, etc., Oo., Bilvertown, Essex. 
Johnson and Phillipe, Old Charlton, Kent. 
Planiawerke Aktiengesellschaft für Kohlen - 
fabrikation, Dorotheenstrasee 45, Berlin. 


Casings and Cleats. 
Brei Electric Company, 71, Queen Vietoria- 


.O. 

Simplex Oonduits, Limited, Garrison-lane, Bir- 
mingham. 

| Wilesmith, J., and Oo., Bridge Sawmills 
Woroester, 


Condensing Plant. 
Klein Engineering Company. 


Coppersmiths. 
Dore, J., and Oo., High- st., Bromley-by-Bow, 


Dyname 011. 
Willoox and Oo., South wark-street, S. E. 


Dynames, Transformers, Meters, tê, 
Allen, W. H., Bon, ias Oo., Queen's Engineer 
or 0 

British Thomson- Houston Company, 

British Westinghouse Electric an Mig Go. 
5 Building, Norfolk-st., W. O. 
Bruce Peebles and Oo., E«st Pilton, Edinburgh. 

Dick, Kerr and Oo., Abchurch- ‚ E.O. 

Elaotrio Oonstruction Oo., Dashw 
New Broad-street, London, K. 0. 

Ferranti Limited, Hollin wood, Lancs. 

General Electric Oo., 71, Queen Viotoria-street 

India Rubber, eto., , Company, В , Silvertown 

Johnson and Phillipe, Old Oharlton, Kent. 

h viben and Oo., 20, Budge-row, Oannon-st., E.O 

Rawton’s Limited, "Taunton. 

Union Electrio Oo., Park-street, Southwark.. 
London, S. E. 


Ebonite and Vulcanite, 
Iraun, Dr. Heinr., and Sons, 8, Redorose-str 
London, E. O. 


Electric Cooking Apparatus. 
General Electric Oo., 71 Queeu Vicsoria-street 


Elevating, Oenveying Plant, Oranes, ete 


General Blectr'e Оо. 71, Queen Vistoria-st,, B.G 
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Classified Directory of Electrical Trades (continued) , 
Nleotrical Fittings. Incandescent Lamps. 


Measuring Instrumente (Eieotrieal. 
British Thomscn-Houston Com ‚ |British Th А 
Berton and Sons, Beehive Works, Green-lane, | Brockie- P ell Ragby, mon- Houmon и Comypaay, Rugby. 
Arc Lamp, Limi 
Walsall. t EO. P p- Everett, Edgeumbe and Oo., 87. Victoria-strest 


vershed and lane, Ohiswisk 
crar ori Ordeal Station Electrical Orys:loo Limited, Kempston Works, Bedford. Оле ку Wee soins EE 


General Elentrlo бо, 71, Queen Victoria-street | F . 
Edison and 8 United Electri t Oo. ofa, ted, Hollinwood, Lanes. 
56 and 37, Queen-sireet, Oheapaide, £.0, ` | Henley s, W. T., Telegraph Works Oompeny, | General Mlectric Go., 71, Queen Victoria-s, Ж.О, 


Blomfield-atreet, London- E.O. Indis Rub 10 
dev yw Metallic Tubing Go., Ponders End, and ber, etc., Oo., 106, Cannon-st., В.О, 
12, Queen Victoria- bar ondes. E.O,  |Lurih Inoandesence Lamp pany, 47 (Johnson and Phillips, Old Chariton, Kent. 
Electric Oo., 71, Queen Victoria-street.|  Victoria-strees, Westminster, Nalder Bros, 1 34, Queen-at., B.O, 
Lundberg, A. P., and Sons, Pioneer Schaffer and Buden tworth 
Works, 477 to 487, Liverpool-road, N. Indiarubber Geeds. London-road, Manch 
McGeoch, Wm., and Oo., 28, West Oampbell- | India Rubber, eto., Oo., 106, Cannon-st., I. O. Weston Electrical Instrument Company. А к 
street, Glasgow, Moseley, у, D. and Sons, Chapel Field Works | House, Ely-place, Holborn, London, E. 
Motallic Seamless Tube Company, Wiggin- wick Manchester. 
street, Birmingham. Willow and Oo., 36, Southwark-street, S. E. OU and Seren. 
"E Кошен Tube Oo., Commercial-road, Kaye, J., and Sons, Leeds, 
olver 
À Insulaters and Insulating Materials. Platinum Utensils. 
Simplex Oondui uite, Limited, Garrison - lane, | p itih Electric uipment Company, Danes Bait and Oo., 44, Clean ell reed, EO. 
Tucker, J. H., and Oo., Sampeon-road North 5 House, 365 к London, W.O. and Оо, 2, Ranelagh-roed, Bast Ham 
Birmingham Electric Co., 71 Queen Victoria-st., E. 


i Griffiths Bros., Mack 's-road, Bermondsey 8. Prejecters. 
Hooper’ a Telegraph а Ed Indiarubber Works, 31, Johnson and Phillips, Old Charlton. Kent 
Lombard-stree , and Millwall Docks, 
Johnson and 014 Oharlton, Kent. Rasse. 
Electric Light Centracters. 2 W. H. aps d Works, West Bromwich | Ferranti Limited, Hollinwood, Lancs. 


British Thomson - Houston Com Hera Wen ip m tyr, J. a "1 and Oo., Washington China 
кече Aro lam P- | Price, Powell, and Oo., Bristol, Automatic Standard Screw Screw Oompany, Halifax. 


street, London, E. 
Dick, Kerr and Oo., Abohnroh- yard, E.O. Ships' Electric Fittings. 
E T^ Bwan United Ub d 3 Oo., Jointing —Manganesito), MR and Smith, Ordeal Electrical Works, 
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Ө | ) Turnbull's Patents Í 


USED THE WORLD OVER. 
HIGH-CLASS 


BOILER MOUNTINGS: 


Telegraph: Teleplionos : 
ALEX. TURNBULL © со. Ltd., сүлүк GLASGOW” | National- 4394 
GISHOPBRIGGS, GLASGOW. and A. B. C. Corporation—8 49 


ELECTRICAL A 
ACCESSORIES. “грех” 


TRADE MARK 


OR ИЭ ЕСЕТ FORM. 


To Messrs. BIGGS & SONS, 
139-140, Salisbury Court, London, E.C. 


Please supply one copy weekly of the ‘‘ ELECTRICAL ENGINEER " 
post free for one year, for which I enclose 13s. 


Pi Google 
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The adoption of this fitting will be found to greatly decrease the 


amount of channelling-out necessary in concealed work, for which 
the fitting is primarily intended ; although it does not give so much 
room for stowing away slack wire as do the standard Simplex 
rectangular boxes. The flanged coupling can be supplied complete 
with switch, ceiling rose, or wall socket, or with insulating disc 
only to take any type of accessory. 


SIMPLEX 


'* COUPLER " 


FITTINGS. 


Conduits Limited. 


Garrison Lane, BIRMINGHAM. 


DELIVERY 20, Bucklersbury, LONDON, E.C. 


FROM 
STOCK. 6, Bull’s Head Yard, Corporation St, MANCHESTER. 


165a, West George Street, GLASGOW. 


ELECTRIC COOKING APPLIANCES. 
B.T.H. Quality 


B.T.H. ELECTRIC FRYING-PANS are made of 
sheet steel. They are wonderfully convenient for light 
housekeeping, whilst for early breakfast they have no 
equal. They are made in 7in. and toin. sizes. The 
7in. size has two heats and the roin. three heats. Made 
to operate on five circuits from 95 to 250 volts. 


ELECTRIC GRIDS AND BROILERS.— The 
vrids and broilers are similar in design and construc- 
tion, except that the broiler has a corrugated surface. 
For making omelettes, broiling chops or steaks, these 
ELECTRIC GRID, devices are most convenient; as there is an absence of 
fire there is no flame, and therefore no taste of gas or 
burnt food. The grids may also on the lower heat be 
used as а plate-warmer or for keeping cooked dishes hot. 


ELECTRIC FItYING-PANS, 


> 
) The grids and broilers are made with three heats, and 
for operation on standard voltages ranging from тоо to 
ELECTRIC BROILER. 250 volts. 


The BRITISH THOMSON-HOUSTON Oo. Ltd. «9 
Head Office & Works: RUGBY. Fe 
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BIRKBECK BANK 


ESTABLISHFD 1851. 
SOUTRJJIPTON BUILDINGS, FIGA HOLBORN, 0.0 
25 PER CENT. 'NT REST 


allowed on Deposit Accounts repayable on Demand. 
2 PER CENT. INTEREST 
allowed on Drawing Accounts with Cheque Book. 
Stocks and Shares bought and sold for Customers, Advances 


made, and all General Business transac 
ALMANAOK, with full particulars, POST FREE on application. 
s 0. F. RAVENBCROFT, Secretary. 


Ladders, Steps 
! Trestles, 

. BEATHMAN'S PLAIN à Scaffolds, &c 
DECORATORS TRESTLES. f| SALB ов HIRE. 


HEATHMAN & CO. 


COMBS TANNERY, STOWMARKET. 


Price Lists and Terms on Application. 


JOHN WILESMITH & CO. 


ELECTRICAL Contractors to 
CASING General 
MAKERS. 2828 post Office 
Bridge Sawmills, “WORCESTER. 
PASS & SON, LTD., 


С. 

| Bedminster Smelting Works, BRISTOL. 
EMEEIL,LIEAEREBR OI 

ANTIMONIAL LEAD OF ALL GRADES 


LEAD ASHES & LEAD RESIDUES FROM ACCUMULATORS 


Telegrams: '' Pass, BRIM ORL Telephone 675 


Mr. J G. LORRAIN, MILE. B., MIME, &c 
FELLOW OF THE CHARTERED INSTITUTE OF PATENT AGENTS, 


HOUSE, NORFOLE STREET, LONDON, W.O 
"PATENTEEPS HANDBOOK.” Post Free on application. 


DIAGRAM OF CONNECTIONS 
Series-Parallel Controller & Electric Brake 


Por Two Motors Arranged for Electric Tramways. 
By E. A. C. KOCH (Sheffield Corporation Tramways). 
Price is. met. Post Free ia. Ad. 


BEGGS & SORS, 129-140, Salisbury Gourt, Fleet Street, London, E. O. 


* 
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ALLENDER' 


CABLE & CONSTRUCTION CO., LTD. 
Specialists rug 


Cable Junction Boxes 
ot ALL kinds for ALL purposes. 


Design No, 33590 Type. 


E. MH. T. DIVIDING BOX 


2 for use with 


3-OORE L. 8. W. A. CABLE IN and 
SINGLE L.S. TAILS OUT. 


Hamilton House, Victoria Embankment. 
190 olb ux London, E.C. „сср PET 


ELECTRIC COOKING & HEATING 


APPARATUS. 


“MIRELLA” 
First-Class Goods. 


PATENT. 


Small Current Consumption. 


No. 124.—Water Boier. MODERATE PRICES. 


Boilers. 
Flatirons. 


£ sk for 


Price 


Glue-Pot List. 


Heaters. 
Milk-Boilers 


No. 41.— Hot-Plate. 


Curling-iron Heaters. 
Cigar-Lighters. 
Soldering-irons, &c. 


For Alternating or 


Continuous Current. 
No. 168.—Teapot. 


Telegrams: BRAULIK, LONDON, 
Telephones : Р.О, 7837 Central; NAT., 5075 Bank. 


C BRAULI 217 & 218, Upper Thames St., 
ar 


y &7, Broken Wharf, LONDON, Е.С, 
Аг ( | WOOTC 
Digitized by oogle 


THE ELECTRICAL ENGINEER, MAY 3, 1907 


DAVEY, РАХМАН & CO., LD. 


**9999999999099994 


_ SUPERHEATERS 


MADE TO GIVE 


. Any Required Degree 


ou 
SA 


DAVEY PAXMANTA 2 ре | 22 of Super heat, 
z T - ud 4 * р = 
Ет. ИШЕ х К ОО е ——ũ— 


22 


AND IN SIZ ES TO DEAL WITH 


К © ANY QUANTITY 
ie 1 — ——— — 
Bo ГД OF STEAM 


AAAAAAAAY' 


‚ 5.22 D 


. | LONDON OFFICE: 
ааа Patent асна Rives — 78, Queen Victoria Street, Е.С. 


LED e . 


COLCHESTER, ENGLAND. 


ANCHOR 
CABLES 


— — —— ——¾̃ — 2 F— — 


‘STEARN 
ENGLISH-MADE 


; | AMPS LIGHTING, POWER, 


TELEPHONE WORK 


ARE THE BEST dios -— 


BOTH AS TO 
9 ON ADMIRALTY Ш ‚ WAR OFFICE 
Long & Even Life „ ques 
ND 


Efficiency. — 
— ů— = LEATHER-SHEATHED TRAIL CABLES 
Write for Prices, etc., to | A SPECIALITY. 


Zurich Incand T. corres 
"CORE i THE ANCHOR CABLE CO., LD. 


Works at Kew Gardens, London, S.W. HAMILTON HOUSE, WORKS— 
VICTORIA EMBANKMEN ^, | LEIGH, LANCS. 


Agents for South Africa, carrying stock: Telephone—1911 Holborn. Telephone—61 Leigh. 


HARRIS, LEE & CO., Trust Bldgs., Fox St., Johannesburg 
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